BGPP TS 36133 V11.6.0 (2013-09)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
Evolved Universal Terrestrial Radio Access (E-UTRA);
Requirements for support of radio resource management
(Release 11)

2

lt4DVANCED
eTM

™

The present document has been developed within the 3® Generation Partnership Project (3GPP ') and may be further elaborated forthe purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partnersand shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use ofthis Specification.
Specifications and reports for implementation of the 3GPP ™ system should be obtained via the 3GPP Organizational Partners' Publications Offices.




Release 11

Keywords

3GPP TS 36.133 V11.6.0 (2013-09)

UMTS, radio

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +334 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

All rights reserved.

UMTS™ is a Trade M ark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its M embers and of the 3GPP Organizational Partners

LTE™ is a Trade Mark of ETSI currently being registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

3GPP

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2013, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).



Release 11 3 3GPP TS 36.133 V11.6.0 (2013-09)

Contents

0] €= 1Yo (o TP UP RS OPPRPP 25
1 00 2RSSR 26
2 L (=] (=] o PR UPPRPRUPPSRR 26
3 Definitions, symbols and abbreViationS.............oooiuuirio it
3.1 [y T 0110} oSO TETOTOTTS
3.2 SYMBOIS ..o

3.3 ADDIeVIations.........cocoeerercennneeeerereeereeae

3.4 Test tolerances

4 E-UTRAN RRC_IDLE State MODIIILY ......ccciiuviieeiiiiiieeiiieie e s eiiie et e e e iieee e e snaee e e s sniaeeeesnaeeeea e
4.1 (0= ST LTt 1 o o T
4.2 Cell Re-selection

421 INEFOTUCTION ...ttt bbb s bbb E bbbt ettt b bbb
422 REGUITEIMENTS ..ottt b bbbt
4221 Measurement and evaluation of serving cell

4222 0 o OOV
4.2.2.3 Measurements of intra-frequency E-UTRAN cells

4.2.2.4 Measurements of inter-frequency E-UTRAN cells

4.2.2.5 Measurements OF INTEI-RAT CEIIS ... bbb bbb
42251 Measurements of UTRAN FDD cells

4.2.2.5.2 Measurements of UTRAN TDD cells

4.2.2.5.3 MeaSUIEMENES OF GSM CEIIS ... bbb
4.2.2.54

4.2.2.5.5

4.2.2.6

4.2.2.7

4.2.2.8

4.2.2.9 UE measurement capability

4.2.2.10 RESEIECTION 10 CSG CRIIS ... bbb
4.2.2.10.1 Reselection from a non CSG to an inter-frequency CSG cell

4.2.2.10.2 Reselection fromanon CSGto an inter-RAT UTRAN FDD CSGCell ..., 40
4.3 Minimization of Drive Tests (MDT)

43.1 INtroduction........ccoeeeevcecrr e

4.3.2 IMIBASUTEIMENTS ...ttt £t E e e bbb bbb bbb bbb bbb bbb bbb
4321 REGUITEIMBNTS ..ttt
433 Relative Time Stamp Accuracy

4331 REGUITEIMENTS ...ttt
4.3.4 Relative Time Stamp Accuracy for RRC Connection Establishment Failure Log Reporting ...........cccoceenee. 42
43.4.1 Requirements

4.35 Relative Time Stamp Accuracy for Radio Link Failure and Handover Failure Log Reporting ................... 42
4351 RequireMents for tiMESINCEFAIUIE ..ot 43
5 E-UTRAN RRC_CONNECTED state mobility

5.1 E-UTRAN HENUOVET ..ottt es ettt b bbb e st et et een
511 INtrodUCtioN.......coveicrrcc e

5.1.2 REQUIFEMENTS ..o

5121 E-UTRANFDD-FDD

51211 Handover delay ...

5.1.2.1.2 INterruption time ..o

5.2.2.2 E-UTRANFDD-TDD

52221 (MOId) .

5.2.2.2.2 (MOId) e

5.2.2.3 E-UTRANTDD - FDD

52231 (MOId) e

5.2.2.3.2 (MOId) e

5.2.2.4 E-UTRANTDD - TDD



Release 11 4 3GPP TS 36.133 V11.6.0 (2013-09)

5.2.2.4.
5.2.2.4.

5.3
531
5311

5311
53.1.1

53.2
5321
53.2.2

5.3.2.2.
5.3.2.2.

53.3
5331
5332

5.3.3.2.
5.3.3.2

5.4
54.1
5411

54.1.1.
54.1.1.

54.2
54.2.1

5.4.2.1.
5.4.2.1.

6

6.1
6.1.1
6.1.2
6.1.2.1
6.2
6.2.1
6.2.2
6.2.2.1

6.2.2.1.
6.2.2.1.
6.2.2.1.
6.2.2.1.
6.2.2.1.
6.2.2.1.

6.2.2.2

6.2.2.2.
6.2.2.2.

6.3
6.3.1
6.3.2
6.3.2.1
6.3.2.2
6.3.2.3
6.4
6.4.1
6.4.2

7

7.1
7.11
7.1.2
7.2
7.2.1
7.2.2

1 [ a0 (oL 2= o - YT TTT
2 INterruption time .......ocoevvvceerccce s
Handover to 0ther RATS ..o
E-UTRAN - UTRAN FDD Handover..........cccceuvvnnene.
Introduction..........ccoceeene.
1 Handover delay
2 INTErrUPLION TIME ..ocvvic e
E-UTRAN - UTRAN TDD Handover.........ccccouuvreenenee
INtrodUCION.....coveerecrrreer e
Requirements
1 Handover delay ...,
2 INTErTUPLION TIME ..o
E-UTRAN - GSM Handover.
Introduction.............c......
Requirements........c.co..c...
1 Handover delay
2 INterruption time ...
Handover to Non-3GPP RATS ......ccccoeveneunenne
E-UTRAN - HRPD Handover
INtroduction........ccocevcneeneicncinenas
1 Handover delay .......ccoooceevvccnni e
2 INterruption time ......ccocevveccerccs s
E-UTRAN - cdma2000 1X Handover ..........ccoueneenenee
INTrOAUCTION. ...
1 Handover delay .......cccooccevvenccsnsiecsreeeens
2 INEEITUPTION THTIE oottt sttt s st s e a e

RRC Connection Mobility COntrol.............ovveiiii e
RRC RE-ESTADIISNIMENT ... bbb bbb
INEFOTUCTION ...ttt bbb bbb bbbttt
LT T T =T 1T 4 £ PP
UE Re-establishment delay require ment
RANTOIM A CCESS. ... ceertesieieeei s es e ee bbb bbb bbb bbbt
INEFOTUCTION ...t bbb bbbttt
REqUIrEMENTS ...
Contention based randomaccess
1 Correct behaviour when receiving Random Access Response reCeption ... vvevnvenrerereeneninens 51
2 Correct behaviour when not receiving Random Access Response reCeption..........cvveveneeenieenes 51
3 Correct behaviour when receiving @ NACK 0N MSQG3.....c.oiiiiiieie e
4 Y0 T
5 Correct behaviour when receiving a message over Temporary C-RNTI...
6 Correct behaviour when contention Resolution timer XPIres .........cccveveninnenneeneseseneeeneenns
Non-Contention DASed FANUOM ACCESS ......vivruririeieirireeie sttt ss sttt eses s e nses
1 Correct behaviour when receiving Random Access Response
2 Correct behaviour when not receiving Random ACCESS RESPONSE ........cverieerrinirineinrenrerneeenesens
RRC Connection Release with Redirection
INEFOAUCTION ...
REGUITEIMENTS ..ttt s s bbbt s s bbb e bbb s s bbb s st et b e bbb s e s bbb st b s st b
RRC connection release with redirection t0 UTRAN FDD ..o
RRC connection release with redirection to GERAN
RRC connection release with redirection t0 UTRAN TDD ..o
CSG Proximity Indication for E-UTRAN and UTRAN
INTrOAUCLION ...
LT [T =T 1T 4 £ TP

Timing and signalling characteristics

UE traNSMIL LIMING oottt bbbttt s bt st et b s st s e bt s et ee
Introduction........cccoceveenenee.
Requirements ........cccoevvvennen.

UE timer accuracy

Introduction........cccoceveunenee.

Requirements .......ccccoevvreneen.

3GPP



Release 11 5 3GPP TS 36.133 V11.6.0 (2013-09)

7.3 B I TR0 o AN AV T o - PSR STSTRR
7.3.1 INtroduCtion ..o

7.3.2 REqUIrEMENTS ...

7.3.2.1 Timing Advance adjustment delay

7.3.2.2 Timing Advance adjustment accuracy

7.4 Cell phase synchronization accuracy (TDD).......cccoveneenen.

74.1 DEfINItION ...

7.4.2 MiNIMUM FEQUITEMENTS ...

7.5 Synchronization Requirements for E-UTRANto 1XRTT and HRPD Handovers......

7.5.1 INEFOTUCTION ...ttt s

7.5.2 eNodeB Synchronization Requirements ..........c.ccovveen.

7.5.2.1 Synchronized E-UTRAN ...

7.5.2.2 Non-Synchronized E-UTRAN

7.6 Radio Link MONItOMING ......cccoveeemniiernieceeeeersersenns

7.6.1 INtrodUCtioN.......coveiercceee e

7.6.2 REQUITEMENTES ...ttt

7.6.2.1 Minimum requirement when no DRX is used

7.6.2.2 Minimum requirement when DRX is used..............

7.6.2.3 Minimum requirement at tranSItIoNS ........cccvvvcveisieee e

7.6.2.4 Minimum requirement during SI Acquisition with autonomous gaps..............

7.6.2.5 Minimum requirement under IDC INtErferenCe .......coceveveeevveceresseee s

7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation..............

7.7.1 INTFOAUCTION ...ttt

7.7.2 SCell Activation Delay Requirement for Deactivated SCell.............

7.7.3 SCell Deactivation Delay Requirement for Activated SCell.............

7.8 Interruptions with Carrier Aggregation

7.8.1 INtroduCtion......c.cocuveereree e

7.8.2 REQUITEMENTS ..o

7.8.2.1 Interruptions at SCell addition/release for intra-band CA

7.8.2.2 Interruptions at SCell addition/release for inter-band CA

7.8.2.3 Interruptions at SCell activation/deactivation for intra-band CA

7.8.2.4 Interruptions at SCell activation/deactivation for inter-band CA

8 UE Measurements Procedures in RRC_CONNECTED State .........cccoovviiiiiiiiiiien e
8.1 General MeasuremMent REGUITEIMENTS .....c.iicerierrieiriseeresesesssses s asessssse s sesesses s sasesessesesssessssssesesessssssssesssnsesesasns
811 1 0o 13T Ao o TR
8.1.2 T UL =T T g €T
8.1.2.1 UE measurement capability .........cc.cccovvnivnivninnns

8.1.211 Monitoring of multiple layers using gaps

8.1.2.2 E-UTRAN intra freqUenCy MEASUTIEIMENTS .......cvveiuiieiiierersiereseieses st
8.1.2.2.1 E-UTRAN FDD intra frequency measurements

8.1.2.2.2 E-UTRAN TDD intra frequency measurements

8.1.2.2.3 E-UTRAN FDD intra frequency measurements with autonomous gaps

8.1.2.2.4 E-UTRAN TDD intra frequency measurements with autonomous gaps

8.1.2.3 E-UTRAN inter frequenCy MEASUIEIMENTS .......cvuiuiieiiierirsiereesiseerseses s ssse s sesss s
8.1.2.3.1 E-UTRAN FDD — FDD inter frequency measurements

8.1.2.3.2 E-UTRAN TDD — TDD inter frequency measurements

8.1.2.3.3 E-UTRAN TDD - FDD inter frequency measurements

8.1.2.3.4 E-UTRAN FDD — TDD inter frequency measurements

8.1.2.3.5 E-UTRAN FDD-FDD inter frequency measurements with autonomous gaps

8.1.2.3.6 E-UTRAN TDD-FDD inter frequency measurements using autonomous gaps

8.1.2.3.7 E-UTRAN TDD-TDD inter frequency measurements with autonomous gaps

8.1.2.3.8 E-UTRAN FDD-TDD inter frequency measurements using autonomous gaps

8.1.2.4 INTEN RAT MEASUIEIMENTS ....cvviieeieteiietete ettt es bbbt bbb bbbt
8.1.2.4.1 E-UTRAN FDD — UTRAN FDD measurements

8.1.2.4.2 E-UTRAN TDD — UTRAN FDD measurements

8.1.2.4.3 E-UTRANTDD — UTRAN TDD MEASUIEIMENLES ...c.cvvuiierirereieerereseierersinessessesesssesssse e ssssssesssssssnssssssnns
8.1.2.4.4 E-UTRANFDD — UTRAN TDD MEASUIEIMENTS....c.oviiierirreeiernereeieierse e sesesesessesesssesnns
8.1.2.45 E-UTRAN FDD — GSM measurements

8.1.2.4.6 E-UTRAN TDD — GSM IMEASUIEIMENTS .....cviuiueieieieieieieieieieieeseseeeseseesesesese e sesesssssssesssssssssssssssssssssses
8.1.2.4.7 E-UTRAN FDD — UTRAN FDD measurements for SON ........cocovrrrnnnnnesnesseseseneeeneenns
8.1.24.8 E-UTRAN TDD — UTRAN FDD measurements for SON .....cccooverrnenrneeee s

3GPP



Release 11 6 3GPP TS 36.133 V11.6.0 (2013-09)

8.1.2.4.9 E-UTRAN FDD — cdma2000 IXRTT MEASUIEMENTS ......cuivrureeriierieerieesineesisessiessesessiesseessesessssessssenns
8.1.2.4.9.1A E-UTRANFDD - cdma2000 1xRTT measurements when no DRX is used
8.1.2.4.10 E-UTRAN TDD — cdma2000 1XRTT MEASUIEMENTS .....c.oceeuieiirierieerieeneseesiseesiessesessesesseesnssessssesnssenns
8.1.2.4.11 E-UTRAN FDD — HRPD IMEASUIEIMENTS ....ocuiuiiriiieiiieiiieieieieieeseeseeseeeseese e sesssesssssessssssssssssssnees
8.1.2.4.12 E-UTRAN TDD — HRPD mMeasUrements ........ccooveeeeerneneerersmneneneas
8.1.2.4.13 E-UTRAN TDD — UTRAN TDD measurements for SON
8.1.2.4.14 E-UTRAN FDD — UTRAN TDD measurements for SON
8.1.2.4.15 E-UTRAN FDD - cdma2000 1XxRTT measurements for SON ANR ......cccovvvrrrennnnsnensseenseenes
8.1.2.4.16 E-UTRAN TDD - cdma2000 1XRTT measurements for SON ANR.......cccoorrnrcninnnnenrreeeene
8.1.2.4.17 E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps
8.1.2.4.18 E-UTRAN TDD-UTRAN FDD measurements with autonomouUS Qaps ........cveereerreernererneserneeeneennes
8.1.2.5 E-UTRAN OTDOA Intra-Frequency RSTD MeasUIEMENLS ..........cccovviimennicsnnses s
8.1.251 E-UTRAN FDD Intra-Frequency OTDOA Measurements.............
8.1.2.5.2 E-UTRAN TDD Intra-Frequency OTDOA Measurements ............
8.1.2.6 E-UTRAN Inter-Frequency OT DOA Measurements..........cccoceeveveeenrennnns
8.1.2.6.1 E-UTRAN FDD-FDD Inter-Frequency OTDOA Measurements
8.1.2.6.2 E-UTRAN TDD-FDD Inter-Frequency OTDOA Measurements
8.1.2.6.3 E-UTRAN TDD-TDD Inter-Frequency OTDOA Measurements
8.1.2.6.4 E-UTRAN FDD-TDD Inter-Frequency OTDOA Measurements
8.1.2.7 E-UTRAN E-CID MEASUIBIMENTS .....ccviiiirireiiisiresisisise sttt
8.1.2.7.1 E-UTRAN FDD UE Rx-Tx Time Difference Measurements
8.1.2.7.2 E-UTRAN TDD UE Rx-Tx Time Difference MeasuremeNts ........ccocerereriniesinenineesneesseiseseeneeens
8.1.2.7.3 E-UTRAN FDD Intra-frequency E-CID RSRP and RSRQ Measurements .........cocoueervvreernnreserenns
8.1.2.7.4 E-UTRAN TDD Intra-frequency E-CID RSRP and RSRQ Measurements..........cocouvvvvreernenererenns
8.1.2.8 E-UTRAN intra-frequency measurements under time domain measurement resource restriction ......108
8.1.2.8.1 E-UTRAN FDD intra-freqUenCy MEaSUIEMENTS .......cccvurvererririreerrsisisssssesssssssssssssssssssssssssssssssssssssesssssnns 108
8.1.2.8.2 E-UTRAN TDD intra-freQUENCY MEASUIEMENTS ......cceururieeeerrerireeetsisisssssesssssssssssssssssessssssssssssessssssssssssnes 111
8.1.2.8.3 E-UTRAN FDD intra-frequency measurements with CRS assistance information...............ccccee.... 114
8.1.2.8.4 E-UTRAN TDD intra-frequency measurements with CRS assistance infromation ..............ccccoo.... 118
8.1.2.9 E-UTRAN E-CID Measurements when Time Domain Measurement Resource Restriction
PAttern iS CONTIGUIBA ......c.v et

8.1.2.9.1 E-UTRAN FDD UE Rx-Tx Time Difference Measurements
8.1.2.9.2 E-UTRAN TDD UE Rx-Tx Time Difference Measurements
8.1.2.9.3 E-UTRAN FDD UE Rx-Tx Time Difference Measurements with CRS Assistance

01 {0 18007 [0 o PSSR R TSR 122
8.1.2.9.4 E-UTRAN TDD UE Rx-Tx Time Difference Measurements with CRS Assistance

[0 {018 10'2 U [0} o PO OTO TR 122
8.2 Capabilities for Support of Event Triggering and Reporting Criteria .......cocoouverrernerieerierserneerneeseeeeeens 123
821 L (oo (U T Ao o OO
8.2.2 REQUITEMENTS ...
8.3 Measurements for E-UT RA carrier aggregation.........
8.3.1 INTrOAUCTION ...t
8.3.2 Measurements of the primary component carrier
8.3.3 Measurements of the secondary COMPONENT CAITIEN .......c.c.vcueiririceniecce et b s
8.3.3.1 Measurements of the secondary component carrier with active SCell
8.3.3.2 Measurements of the secondary component carrier with deactivated SCell .........cccccoeovevvvciensvccnennn, 125
8.3.3.2.1 E-UTRAN secondary component carrier measurements when no common DRX is used.............. 125
8.3.3.2.2 E-UTRAN secondary component carrier measurements when common DRX is used
8.4 OTDOA RSTD Measurements for E-UTRAN carrier aggregation........ccceceeniieeeenesssesnsssssessssssssessssesssenns
8.4.1 INEFOTUCTION ...t b bbb bbb bbbttt
8.4.2 Measurements on the primary COMPONENt CArTier ........ccccvvveerrrrreeseririenns
8.4.3 Measurements on the secondary COMPONENT CAITIEN ......coveueurireeeeirriereesesesee s sssesessesesessssses
8.4.4 Measurements on both primary component carrier and secondary component carrier
9 Measurements performance requirements for UE
9.1 E-UTRAN measurements
911 INTrOAUCTION ...
9.1.2 Intra-frequency RSRP Accuracy Requirements
9.1.2.1 ADSOIULE RSRP ACCUIACY ...vvviieeeeirieieisisisiestetsesessss st tss st sesse sttt sssssssessssssesesesssssesessssssesesnsnes
9.1.2.2 Relative Accuracy of RSRP
9.1.2.3 Absolute RSRP Accuracy under Time Domain Measurement Resource Restriction.........cccvevevennnns
9.1.24 Relative Accuracy of RSRP under Time Domain Measurement Resource Restriction ...........cccccev....

3GPP



Release 11 7 3GPP TS 36.133 V11.6.0 (2013-09)

9.1.2.5 Absolute RSRP Accuracy under Time Domain Measurement Resource Restriction with CRS
ASSISTANCE INTOPMALION ...ttt bbb 134

9.1.2.6 Relative Accuracy of RSRP under Time Domain Measurement Resource Restriction with CRS
ASSISTANCE INTOTMEALION ...ttt st nen

9.1.3 Inter-frequency RSRP Accuracy Requirements

9.1.31 Absolute RSRP ACCUIACY .....ccoocevveeerneenierriernieeenns

9.1.3.2 Relative Accuracy of RSRP ................

9.14 RSRP Measurement Report Mapping

9.1.5 Intra-frequency RSRQ Accuracy Requirements

9.1.51 ADSOIULE RSRQ ACCUTACY ...evrieirieeitieetieesiee ettt

9.1.5.2 Absolute RSRQ Accuracy under Time Domain Measurement Resource Restriction

9.1.5.3 Absolute RSRQ Accuracy under Time Domain Measurement Resource Restriction with CRS
ASSISTANCE INTOIMALION ...ttt bbbttt

9.1.54 Absolute WB-RSRQ Accuracy

9.1.6 Inter-frequency RSRQ Accuracy Requirements

9.1.6.1 Absolute RSRQ ACCUIACY ......ccccevievererrireererseseeieees

9.1.6.2 Relative Accuracy of RSRQ...............

9.1.6.3 Absolute WB-RSRQ Accuracy

9.1.6.4 Relative WB-RSRQ Accuracy

9.1.7 RSRQ Measurement Report Mapping

9.1.8 Power Headroom.........ccoveveeeuneenneenneennns

9.18.1 Period ....coocvvererenin,

9.1.8.2 Reporting Delay

9.1.8.3 VO o

9.1.8.4 Report Mapping

9.19 UE Rx— Txtime difference .......c.ccoouuene.

9.1.9.1 Measurement Requirement .................

9.1.9.2 Measurement Report mapping

9.1.9.3 Measurement Requirement under Time Domain Measurement Resource Restriction

9.1.9.4 Measurement Requirement when Time Domain Measurement Resource Restriction Pattern is
Configured with CRS AsSIStance INTOrMALION ........coeriririreie s

9.1.10 Reference Signal Time Difference (RSTD) ......cccoevene.

9.1.10.1 Intra-Frequency Accuracy Requirement.................

9.1.10.2 Inter-Frequency Accuracy Requirement..................

9.1.10.3 RSTD Measurement Report Mapping........c.cccveevenes

9.1.11 Carrier aggregation measurement aCCUIACY .......cceurerieeeererereenurerereeens

9.1.111 Primary component carrier accuracy requirement

9.1.11.2 Secondary component carrier accuracy requirement

9.1.11.3 Primary and secondary component carrier re lative accuracy require ment

9.1.12 Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier

AQOregation........cceceivvecenseseeeee s

9.2 UTRAN FDD Measurements

9.21 UTRAN FDD CPICH RSCP

9.2.2 WO <ottt

9.2.3 UTRAN FDD CPICH Ec/No

9.3 UTRAN TDD Measurements

9.3.1 UTRAN TDD P-CCPCH RSCP

9.3.2 WOTO .o

9.3.3 WOTO .o

9.4 GSM Measurements...................

9.4.1 GSM carrier RSSI ...,

9.5 CDMAZ2000 1x RTT Measurements

9.5.1 CDMAZ2000 1x RTT Pilot Strength

9.6 PCMAXC .................................................................

9.6.1 Report Mapping...........coveeeen.

9.6.2 Estimation Period.........ccooeoneneenicnienns

9.6.3 REPOIING DEIAY ...voviieictriei et bbbt

10  Measurements Performance Requirements for E-UTRAN

10.1 RECEIVEA INTEITEIENCE POWET ...ttt ettt s bbbttt s e

10.1.1 ADSOIULE ACCUTACY FEQUITEITIENT ..ovviececteisicicietsiese ettt s ettt s ettt st ns st

10.1.2 ReIAtIVE ACCUTACY FEAUITEMENT ......cvieciececieetieeet ettt

3GPP



Release 11 8 3GPP TS 36.133 V11.6.0 (2013-09)

10.1.3 Received Interference Power measure ment report mapping

10.2 Angle of Arrival (AOCA)

10.2.1 Range/mapping ......cccccovvvveee.

10.3 Timing Advance (T apv)

10.3.1 REP O IMAPPING vttt b bbbt

Anrex A (normative): 1S N O T RSP

AL PUIPOSE OF BNMNEX.....ttiiiiiiieiite ettt et ekt ettt ekt e e kbt e e kb e e et bt e e enbe e e anbeeennneeen

A.2 Requirement classification for statistical teStiNg ...........coiiviriiiiiiiiie i

A2l Types of reqUIrEMENTS IN TS 36.133 ...ttt a s s e ses e s st s e e s s ss s

A2l1l Time and delay requirements on UE higher layer actions

A212 Measurements of power levels, relative powers and time

A213 IMPIE MENTALION FEOUITEIMENTS. .. ..ottt bbbt

A214 Physical layer timing rEQUITEIMENTS .........c i e

A3 RRM tESt CONFIGUIATIONS ... ettt ettt e et e et e et eeanaee e

A3l Reference Measurement Channels

A3.l1l 0T O T

A3.111 FDD oottt snsennns

A3.112 L1135 2T

A3.1.2 PCFICH/PDCCH/PHICH ..ot

A3.121 FDD oottt sssennns

A3.122 TDD ettt

A3.2 OFDMA Channel Noise Generator (OCNG)

A321 OCNG PAtterns fOr FDD ...t

A3211 OCNG FDD pattern 1: outer resource blocks allocation in 10 MHz

A3.212 OCNG FDD pattern 2: full bandwidth allocation in 10 MHz .........c..ccoouovene.

A3.213 OCNG FDD pattern 3: outer resource blocks allocation in 1.4 MHz

A3.214 OCNG FDD pattern 4: full bandwidth allocation in L.AMHZ.......cccocooeeeeviiciceiieceeienns

A3.2.15 OCNG FDD pattern 5: outer resource blocks allocation in 10 MHz (without MBSFN)

A3.2.1.6 OCNG FDD pattern 6: full bandwidth allocation in 10 MHz (without MBSFN) .................

A3.217 OCNG FDD pattern 7: full bandwidth allocation in 1.4 MHz (without MBSFN) ................

A3.2.18 OCNG FDD pattern 8: outer resource blocks allocation in 10 MHz for MBSFN ABS........

A3.2.1.9 OCNG FDD pattern 9: full bandwidth allocation in 10 MHz for MBSFN ABS..........ccccovvnvnecnneiennn,

A.3.2.1.10 OCNG FDD pattern 10: outer resource blocks allocation in 10 MHz with user data in every
SUbTrame (WIthOUL IMBSFN) .......cciiicieiccets sttt ns s s s

A3.21.11 OCNG FDD pattern 11: outer resource blocks allocation in 20 MHz

A3.2.1.12 OCNG FDD pattern 12: full bandwidth allocation in 20 MHz............cccceeunee.

A3.2.1.13 OCNG FDD pattern 13: outer resource blocks allocation in 20 MHz (without MBSFN)...

A3.21.14 OCNG FDD pattern 14: full bandwidth allocation in 20 MHz (without MBSFN)........cccccocvneienniieennas

A3.2.2 OCNG PALtEINS FOF TDD ..ottt bbbt

A3221 OCNG TDD pattern 1: outer resource blocks allocation in 10 MHz................

A3.222 OCNG TDD pattern 2: full bandwidth allocation in 10 MHz..........ccccevevueunnee.

A3.223 OCNG TDD pattern 3: outer resource blocks allocation in 1.4 M Hz

A3.224 OCNG TDD pattern 4: full bandwidth allocation in 1.4 MHZ ..o,

A3.2.25 OCNG TDD pattern 5: outer resource blocks allocation in 10 MHz for MBSFN ABS

A3.2.2.6 OCNG TDD pattern 6: full bandwidth allocation in 10 MHz for MBSFN ABS ..................

A3.227 OCNG TDD pattern 7: outer resource blocks allocation in 20 MHz

A3.228 OCNG TDD pattern 8: full bandwidth allocation in 20 MHz..........cccccccceueunee.

A3.3 Reference DRX CoNfigUIAtioNS .......cccovvverrreeernieeneesenerssessessees s

A34 ABS Transmission Configurations

A34.1 Non-MBSFN ABS Transmission Configurations

A34.11 Non-MBSFN ABS Transmission, 1x2 antenna with PBCH .......

A3.4.12 Non-MBSFN ABS Transmission, 2x2 antenna without PBCH

A3.4.2 MBSFN ABS Trans mission Configurations ...........cccocvveeeinnevcrcenensieie s

A3.4.21 MBSFN ABS Trans mission, 1x2 antenna

A3.4.22 MBSFN ABS Trans mission, 2x2 antenna

A.3.5 Impact of Reference Sensitivity Degradation with Carrier Aggregation on Test CaseS........cccceven..

A3.5.1 Impact of Reference Sensitivity Degradation due to INSErtion LOSS ......cccevvvvreriecnneseneeienens

A.3.6 Carrier Aggregation Test Cases with Different Channel Bandwidth Co mbinations
A3.6.1 INEFOTUCTION ...t b bbb bbb bbbttt



Release 11 9 3GPP TS 36.133 VV11.6.0 (2013-09)
A4 E-UTRAN RRC _IDLE ST ..uuuuutiiiiiiiiiiiiiiiiiiiiitisssss s s s s s s s s s s s s s s s s s s s s s ss s s s s s s asaaaaaaas
A42 CRII RE-SEIBCLION ...ttt bbb bbb bbbt
A421 E-UTRANFDD - FDD Intra frequency case
A4.211 Test PUIPOSE and ENVIFONIMENT.......coiieiisicessecee ettt es s s s s
A4.212 QLI EST AR L0 (U= 1= (TP
A422 E-UTRAN TDD - TDD Intra frequency case
A4221 Test PUIPOSE aNd ENVIFONIMENT.......c.oviiieiiieee ettt sasssessssssnsesssnns
AA4222 LIS AR L0 U= 1= (TR
A4.23 E-UTRAN FDD - FDD Inter frequency case
A4.231 Test PUMPOSE aNd ENVIFONITMENT.......coviiieiriieeisseeeets sttt ss st ssasssesssssesesssnsnns
A4.232 TEST REGUITEIMENTS ...ttt bbb
Ad.2.4 E-UTRANFDD - TDD Inter frequency case
A4241 Test PUIrPOSE and ENVIFONMENT........ciiiiiieie e
A4242 TEST REGUITEIMENTS ....vieteteer e
A4.25 E-UTRAN TDD - FDD Inter frequency case
A4251 Test PUrpose and ENVIFONMENT........coiiii et
A4.252 TEST REGUITEIMENTS ....veetetcier et
A4.2.6 E-UTRAN TDD — TDD: Inter frequency case
A4.26.1 Test PUIPOSE aNd ENVIFONIMENT .......ciiiiiitiieiete ettt bbbt
A4.26.2 TEST REQUITEITIENTS ...ceetiie ittt b st b bbb e s bbbttt b bbbt
AA427 E-UTRANFDD - FDD Inter frequency case in the existence of non-allowed CSG cell
A427.1 Test PUrPOSE and ENVIFONIMENT.......ccciiiiicsiisie ettt
A4.272 ISR R Lo (UL 1= €T
A4.28 E-UTRAN TDD - TDD Inter frequency case in the existence of non-allowed CSG cell
A4.281 Test PUIPOSE and ENVIFONIMENT.......coiiiiiicee ettt bbbt a b s
A4.2.82 LTS A R Lo (U= =T (PP
AA43 E-UTRAN to UTRAN Cell Re-Selection
A43.1 E-UTRAN FDD — UTRAN FDD: ..ottt bbbt 200
A4.311 EUTRA FDD-UTRA FDD cell reselection: UTRA FDD is of higher priority .......ccccccocovvevvviecennnn, 200
A43111 Test PUIrPOSE aNd ENVIFONIMENT.......coiiicericiceesee ettt 200
A4.3.1.12 BLICESE AR T UL 0= €T 202
A4.3.12 EUTRA FDD-UTRA FDD cell reselection: UTRA FDD is of lower priority ........ccccovvvreevrnereeennnn. 202
A4.3.121 Test PUPOSE aNd ENVIFONMENT.......ccviiiericiersee ettt sse s e 202
A4.3.1.22 BLICESE A G (U = €T 204
A43.13 EUTRA FDD-UTRA FDD cell reselection in fading propagation conditions: UTRA FDD is of

TOWVET PIIOTTLY ..voeeteeee ettt
A43131 Test PUrPOSE and ENVIFON MENT........cviiiecreeeer et
A4.3.132 TEST REGUITEIMENTS ....ovicieit st
A.4.3.2 E-UTRANFDD- UTRANTDD.: ...........
A4321 Test PUrp0oSe and ENVIFONMENT........coiriiieee e
A43.21.1 Y o RO
A4.3.2.12 1.28Mcps TDD option
A4.3.2.13 Y o TSSO
A4.3.22 TEST REGUITEIMENTS ....veevtcet e
A43.221 1.28Mcps TDD option
A4.33 E-UTRAN TDD — UTRAN FDD: ..ottt ettt ettt esnsesas 210
A4.331 Test Purpose and Environment
A4.3.32 Test Requirements .......ccoovceeerecverennen.
A43.4 E-UTRAN TDD — UTRAN TDD: ..ttt esses et setsess s sesessassssess s sesessssessssssssssssesesssssssessssesees 213
A4.34.1 E-UTRA to UTRA TDD cell re-selection: UTRA s of higher priority
A4.34.11 Test Purpose and ENVIrONMENT ...
A4.3.4.12 QLIS AR Lo (UL = €T
A4.3.4.2 E-UTRA to UTRA TDD cell re-selection: UTRA is of loWer priority ........cccoceevvevesvissiesenesesnsenes
A4.34.21 Test Purpose and ENVIrONMENT ...
A4.3.4.22 BLICESE A Lo (UL = €T
A4.3.4.3 EUTRA TDD-UTRA TDD cell reselection in fading propagation conditions: UTRA TDD is of

(01T g o T ) /2T
A4.34.31 Test Purpose and Environment
A4.3.432 TEST REGUITEIMENTS ...ttt bbb
Ad4 E-UTRANto GSM Cell Re-Selection
A4d.4.1 E-UTRAN FDD — GSM ..ottt ettt st s sttt sttt s et essssessnsnes 221
A4411 Test PUrp0oSe and ENVIFONMENT........c.oiriieiee et 221



Release 11 10 3GPP TS 36.133 V11.6.0 (2013-09)

A4.4.12 QLI EST AR L0 (U= =] (TR
A4.42 E-UTRANTDD — GSM:......ccooveuninnen.

A44.21 Test Purpose and Environment...........

A4422 Test Requirements.........ccoevveevcrninees

A45 E-UTRAN to HRPD Cell Re-Selection

A4.5.1 E-UTRAN FDD — HRPD ..ottt ssseessessessssssssessssesssssssssssssssssssssssessnsnes

A4511 E-UTRANFDD — HRPD Cell Reselection: HRPD is of Lower Priority

A45111 Test Purpose and Environment

A45112 TeSt REQUIFEMENTS ..o

A.4.5.2 E-UTRAN TDD — HRPD ..ottt sssssssssesssssssssssssssssssssssssssnenss

A4521 E-UTRAN TDD — HRPD Cell Reselection: HRPD is of Lower Priority

A45211 Test Purpose and ENVIrON MENT.........coiiinieneeesersercen s

AA45212 Test REQUIFEMENTS ......coovvvverrcreereeeereenns

A4.6 E-UTRAN to cdma2000 1X Cell Re-Selection

A4.6.1 E-UTRAN FDD — cAMAZ2000 1X.....c.ireiuremeurereereeeereseereseesessssesssssessssesssssssssssssssssssssssssssessssesnsees

A4.6.1.1 E-UTRANFDD - cdma2000 1X Cell Reselection: cdma2000 1X is of Lower Priority

A46.1.11 Test Purpose and Environment

A4.6.1.12 Test Requirements .......ccooceeerecvevennnne

A.4.6.2 E-UTRAN TDD — €AMAZ2000 L1X....couriieeiieiiirereineseireseireseiseseisess s sess s sess s sssse s snssnes

A4.6.21 E-UTRAN TDD —cdma2000 1X Cell Reselection: cdma2000 1X is of Lower Priority

A4.6.211 Test PUrpose and ENVIFONMENT ..ot
A4.6.212 BLICEST AR Lo (UL =T €T
A5 E-UTRAN RRC CONNECTED Mode MODIlILY ........cooiiiiiiiiiiiiiiesiiiiiiee e
A5.1 E-UTRAN HENUOVET ...ttt bbbt bbb bbbttt
Ab5.11 E-UTRANFDD - FDD Intra frequency handover

A5111 Test PUIPOSE and ENVIFONIMENT.......coiieiiieete ettt s s ea s
Ab5.1.12 IS AR T [T = £ PR
Ab5.1.2 E-UTRANTDD - TDD Intra frequency handover

Ab5.121 Test PUIPOSE and ENVIFONIMENT.......coiieiisicessecee ettt es s s s s
Ab5.1.22 LIS AR L0 (U= 1= (TP
A5.1.3 E-UTRANFDD - FDD Inter frequency handover

A5.131 Test PUIPOSE aNd ENVIFONTIMENT.......ciiiieiiriceisseceets sttt sessssnsesssnns
A5.1.32 LIS AR 10 (U= =T (TSP
Ab5.1.4 E-UTRANTDD - TDD Inter frequency handover......

Ab5.14.1 Test Purpose and Environment

Ab5.1.4.2 QLIS AR L0 [N T (= 0] (TR
A5.15 E-UTRANFDD - FDD Inter frequency handover: unknown target cell

A5151 Test PUrPOSE and ENVIFONMENT........cvirieiieee e
A5.152 TEST REGUITEIMENTS ...ttt bbb
Ab5.1.6 E-UTRANTDD - TDD Inter frequency handover; unknown Target Cell

A5.16.1 Test PUrp0oSe and ENVIFONMENT........coiriiiieee e
A5.1.6.2 TEST REGUITEIMENTS ...ttt bbb
AS5.17 E-UTRANFDD — TDD Inter frequency handover

AS5171 Test PUIrPOSE and ENVIFONMENT........coiriiiii e
AS5.172 TEST REGUITEIMENTS ....veevtcet e
Ab5.1.8 E-UTRANTDD - FDD Inter frequency handover

Ab5.181 Test PUIPOSE and ENVIFONIMENT.......coviiiiiicete ettt bbb b ns
A5.1.82 TEOST REQUITEITIENTS ...ceeeii ittt s bbbt b bbbt R bbb et b e bbb
Ab5.2 E-UTRAN Handover to other RATs

AS5.2.1 E-UTRAN FDD — UTRAN FDD HaNUOVET .....cccuiiiiitirirtiriet ettt
Ab5.211 Test PUIPOSE and ENVIFONIMENT.......ciiiiiiiceesecee sttt a s b n s ns
Ab5.2.1.2 Test Requirements

Ab.2.2 E-UTRAN TDD - UTRAN FDD HaNUOVET........ccririerieniiirninnisinsisssssesssssesssss s ssssssssssssessssssssens
Ab5.221 Test Purpose and Environment
Ab5.2.22 Test Requirements .......cccovvevreceevnnnne

AS5.2.3 E-UTRAN FDD- GSIM HANUOVET ......oiuiiiiieciriieiriieisieisiie sttt bbbttt anaa
A5.231 Test PUIPOSE and ENVIFONIMENT.......coiiiciicerseee sttt
Ab5.2.32 Test Requirements

Ab5.2.4 E-UTRAN TDD - UTRAN TDD HaNUOVET ....ceurirrieiriiesiserieisisessssssssssssssssessssessssssssssssssessssessssesssssssessssssesns
Ab5.24.1 Test PUIPOSE aNd ENVIFONITMENT.......cvviiieiiieeisiseceets sttt sssnsssnsnsessnnns
Ab5.2.4.1.1 Y o RO

3GPP



Release 11 11 3GPP TS 36.133 VV11.6.0 (2013-09)
Ab5.24.12 1.28 IMICPS TDD OPLION .ottt sttt sttt b s st es s st s e s s sn s
A5.24.13 Void

Ab5.2.4.2 Test Requirements

A5.2.4.2.1 Void

AS5.24.22 1.28 Mcps TDD option

A5.2.4.2.3 Void

A5.25 E-UTRANFDD - UTRAN TDD Handover

A5.251 Test Purpose and Environment...........

A5.2513 Void

Ab5.252 Test Requirements

Ab5.2521 Void

AS5.2522 1.28 Mcps TDD option .........c........

A5.2523 VO oo

Ab.2.6 E-UTRAN TDD - GSM HandoVer........ccccueevnienenne

A5.26.1 Test Purpose and Environment..........cccooeeeenene.

A5.2.6.2 TEST REQUITEIMENTS ...ttt

AbL.2.7 E-UTRANFDD - UTRAN FDD Handover; Unknown Target Cell

Ab5.27.1 Test Purpose and ENVIFONIMENT.........c.ccoceriieeecce et

Ab5.2.7.2 TESt REQUITEITENTS ..ocvviicecieece ettt

Ab.2.8 E-UTRANFDD - GSM Handover; Unknown Target Cell ...............

Ab5.281 Test Purpose and ENVIrONMENT.........c.cccvvveeinnecce s

Ab5.2.82 TSt REQUITEIMENTS ..ocvvisicecieecee et sean

Ab5.29 E-UTRAN TDD - GSM Handover; Unknown Target Cell................

A5.29.1 Test Purpose and ENVIrONMENt.........cccveveeinneecs s

A5.2.9.2 LIS AR Lo U N1 (=] 17T (T

A5.2.10 E-UTRAN TDD to UTRAN TDD handover: unknown target cell...........ccceuun..

A5.2.10.1 Test Purpose and ENVIFONIMENT.........c..cocriieeneccs s snsens

A5.2.10.2 TeSt REQUIFEIMENTS ....cvvceerereceer e

AS5.3 E-UTRAN Handover to Non-3GPP RATS..............

A53.1 E-UTRAN FDD — HRPD Handover ........cccccenuenunee

A5311 Test Purpose and Environment...........ccccocvverncrnenen

A5.3.12 TeSt REQUIFEMENES ... s

A5.3.2 E-UTRAN FDD - cdma2000 1X Handover

A5321 Test Purpose and Environment..........cccocvvevernennns

A5.3.22 TeSt REQUIFEMENTS ..o

A5.3.3 E-UTRAN FDD — HRPD Handover; Unknown Target Cell ............

AS5331 Test Purpose and Environment

A5.3.32 TESt REQUIMEIMENTS ....vierieiceei et

A5.3.4 E-UTRANFDD - cdma2000 1X Handover; Unknown Target cell

Ab5.34.1 Test Purpose and ENVIrONIMENT.........c.cciriicnecrce et

Ab5.3.4.2 TeSt REQUIFEIMENTS ....cvcvvicicrerece e

A5.35 E-UTRAN TDD — HRPD Handover

A5.35.1 Test Purpose and Environment...........

A5.3.5.2 TeSt REQUIFEIMENTS ....cvcvvicicrerece e

A5.3.6 E-UTRAN TDD - cdma2000 1X Handover

A5.3.6.1 Test Purpose and Environment...........ccccoevvveevnnenas

A5.3.6.2 IS AR Lo (UL 1= (TP
A6 RRC ConNeCtIoN CONMIOL.......oiiiiiiiie ittt e e e e e e s nnaneeas
AB.1 RRC RE-ESTADIISRIMENT ...ttt bbbt bbbt
A6.1.1 E-UTRAN FDD Intra-frequency RRC Re-establiShment..........ccccoieeniiceeiicccesce s
A6.1.1.1 Test PUIPOSE and ENVIFONIMENT.......ciiiiiiiceesecee sttt a s b n s ns
A6.1.1.2 Test Requirements

A6.1.2 E-UTRAN FDD Inter-frequency RRC Re-establisShment..........ccccvvieeriicesissccesee s
A6.1.21 Test PUIPOSE aNd ENVIFONIMENT.......coiiiiieeesec ettt s s a s
A6.1.2.2 Test Requirements

A6.1.3 E-UTRAN TDD Intra-frequency RRC Re-establiShment ..........ccccoveniccninscsessesss s
A6.1.3.1 Test PUIPOSE aNd ENVIFONITMENT.......cviieieiisicetsseeee sttt s s es s s sn s
A6.1.3.2 Test Requirements

A6.1.4 E-UTRAN TDD Inter-frequency RRC Re-eStabliShMENT ..o
A6.1.4.1 Test PUIPOSE aNd ENVIFONITMENT.......cvviiieiiieeisiseceets sttt sssnsssnsnsessnnns
A6.1.4.2 TEST REGUITEIMENTS ...ttt bbbt

3GPP



Release 11 12 3GPP TS 36.133 VV11.6.0 (2013-09)
AB.2 RANTOM A CCESS .....cvveeerieitieitie ettt bbb bbbt bbb
Ab6.2.1 E-UTRAN FDD - Contention Based Random Access Test

A6.2.1.1 Test Purpose and ENVIrONMENt.........c.ccovvvveeinneeecssseeeesneseseeenns

A6.2.1.2 TeSt REQUIFEMENES ... s

A6.2.1.2.1 Random Access Response Reception.................

A6.21.22 No Random Access Response Reception

A6.2.1.2.3 Receiving @ NACK 0N MSP3...c.ieieeieeneemeiesesessse s sssssssssssnans

A6.2.1.2.4 Reception of an Incorrect Message over Temporary C-RNTI

A6.2.1.25 Reception of a Correct Message over Temporary C-RNTI

A6.2.1.2.6 Contention Resolution Timer eXpiry ......occovenenevennnnnnns

A6.2.2 E-UTRAN FDD — Non-Contention Based Random Access Test.....

A6.2.21 Test Purpose and ENVIrON MeNt........ccocvenenenencneneeeeenns

A6.2.2.2 TeSt REQUIFEMENTS ...t

A6.2.221 Random Access Response Reception.................

A6.2.2.2.2 No Random Access Response Reception

A6.2.3 E-UTRAN TDD - Contention Based Random Access Test.............

A6.2.31 Test Purpose and Environment

A6.2.32 TeSt REQUIFEIMENTS ....cvcvviceereece e

A6.2.321 Random Access Response Reception.................

A6.2.3.2.2 No Random Access Response reception

A6.2.3.2.3 Receiving a NACK 0N MSG3.....iiciiceieesesesee et

A.6.2.3.2.4 Reception of an Incorrect Message over Temporary C-RNTI

A.6.2.3.2.5 Reception of a Correct Message over Temporary C-RNTl......ccccoovvvrennen.

A6.2.3.2.6 Contention Resolution Timer eXpiry ...ccoocvveevvncesseresenens

Ab6.24 E-UTRAN TDD — Non-Contention Based Random Access Test.....

A6.2.4.1 Test Purpose and ENVIrONMENt.........cccveveeinneecs s

A6.2.4.2 TSt REQUITEIMENTS ...ocvvisicecieiseees et seaes

A6.24.2.1 Random Access Response ReCEPLioN.........ccovvvverveenrereeennns

A6.2.4.2.2 No Random Access Response ReCeption .........ccccovvveeverennens

A.6.3 RRC Connection Release with RedireCtion ...........cocoveevvivennneecinninnns

A6.3.1 Redirection from E-UTRAN FDD to UTRAN FDD........cccccecvnerenne.

A6.3.11 Test Purpose and ENVIrONMeNt...........ccocvveeeinnneecn e

A6.3.1.2 TeSt REQUIFEIMENTS ....evieicriere e

A.6.3.2 Redirection from E-UTRAN TDD to UTRAN FDD.......cccccecvnerenne.

A.6.3.2.1 Test Purpose and ENVIrONMeNt............coovveenneeecnsreeeseseeeens

A6.3.2.2 TEST REGUITEIMENTS ...t
A6.3.3 Redirection from E-UTRAN FDD to GERAN when System Information is provided..............
A.6.3.3.1 Test Purpose and Environment

A6.3.3.2 TEST REGUINEIMENTS ...ttt
A6.3.4 Redirection from E-UTRAN TDD to GERAN when System Information is provided .............
A6.3.4.1 Test Purpose and Environment

A6.3.4.2 TEST REQUITEITIENTS ...ocvviicecteiece ettt ettt bbb bbbt

A6.35 E-UTRA TDD RRC connection release redirection to UTRA TDD

A6.35.1 Test Purpose and Environment

A.6.3.5.2 TESE REQUITEITIENTS ..ottt ettt ettt b bbbt

A.6.3.6 E-UTRA FDD RRC connection release redirection to UTRA TDD

A.6.3.6.1 Test Purpose and Environment

A.6.3.6.2 QLI ES AR Lo (U1 1= ] (TR
A6.3.7 E-UTRA TDD RRC connection release redirection to UTRA TDD without Sl provided ........
A6.3.7.1 Test Purpose and Environment

A6.3.7.2 QLI EST A Lo (U1 1= (TR
A.6.3.8 E-UTRA FDD RRC connection release redirection to UTRA TDD without Sl provided.........
A6.3.8.1 Test Purpose and Environment

A.6.3.8.2 QLIS AR L0 [N T 0] (TR
A6.3.9 Redirection from E-UTRAN FDD to UTRAN FDD without System Information..........c.ccoveevnivinniinnn.
A6.3.9.1 Test Purpose and Environment

A.6.3.9.2 TEST REGUITEIMENTS ....vetee bbb
A.6.3.10 Redirection from E-UTRAN FDD to GERAN when System Information is not provided
A.6.3.10.1 Test Purpose and Environment

A6.3.10.2 TEST REGUITEIMENTS ...ttt
A6.3.11 Redirection from E-UTRAN TDD to GERAN when System Information is not provided
A6.311.1 Test PUIrp0oSe and ENVIFONMENT........coiiiri et




Release 11 13 3GPP TS 36.133 V11.6.0 (2013-09)

A6.3.11.2 QLI EST AR L0 (U= =] (TR

A.6.3.12 E-UTRAN TDD RRC connection release redirection to UTRAN FDD without Sl provided

A6.3.12.1 Test PUIPOSE aNd ENVIFONMENT.......c.oiieiiieeisseceets sttt sssnsessssssnsesssnns

A6.3.12.2 TEST REGUITEIMENTS ...ttt bbb bbb

A.7  Timing and Signalling CharaCteriStiCS ..........ccuuvieiiiiiii e

A7l UE TranSMIE TIMING covueeeveieieieisisieeesiseseseistssssssssssssssssssesssss st s ssssssesessssassssssssssesesessssssssassssssesssssssssesasessssssssesssnsesesns

A7.11 E-UTRANFDD - UE Transmit Timing Accuracy Tests

A7.111 Test PUIPOSE aNd ENVIFONITMENT.......c.oviieiiiceis ettt ssasssesessansesssnns

A7.1.12 LIS AR L0 U= 0= (TR

A.7.1.2 E-UTRAN TDD - UE Transmit Timing Accuracy Tests

AT7121 Test PUrpOSEe and ENVIFONMENT........ciiiii e

A.7.1.22 QLIS AR L0 U= =] (TR

A.7.1.3 E-UTRANFDD — UE Transmit Timing Accuracy Tests for SCell

AT7131 Test PUrPOSE and ENVIFONMENT........ciiriiirie e

A7.132 TEST REGUITEIMENTS ...ttt bbb

AT7.14 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for SCell

AT7141 Test PUrpose and ENVIFONMENT........coiiii et

AT7.142 TEST REGUITEIMENTS ....veetetiier e

A7.2 UE Timing Advance

AT7.21 E-UTRANFDD — UE Timing Advance Adjustment ACCUIaCY TeSE.......ccvrrrneereninenineeieireseeeesise s

AT7.211 Test PUIPOSE aNd ENVIFONIMENT ..ottt bbbt

A.7.21.2 Test Requirements

A7.2.2 E-UTRAN TDD — UE Timing Advance Adjustment ACCUracy TeSt......covivmeimreeenienseeseseesessnnens

A7.221 Test Purpose and Environment

A7.222 TesSt REQUIFEIMENTS ....cvvviceteece e

A7.3 e Lo T To T I 01 AV 1] 1 T TSP

A.7.3.1 E-UTRANFDD Radio Link Monitoring Test for OUt-0f-SYNC.......ccccceviieeiiiiceesseee e

A7.3.11 Test Purpose and Environment

A.7.3.1.2 BLICCES AR L0 (U= 1= (PP

A.7.3.2 E-UTRANFDD Radio Link Monitoring Test fOr IN-SYNC .......ccevieerecesssesssssssss s ssssessssseens

A.7.3.21 Test Purpose and Environment

A.7.3.2.2 LIS AR L0 (U= =T (TP

A.7.3.3 E-UTRAN TDD Radio Link Monitoring Test for QUt-0f-SYNC......cccccvrreeeiricceerseees e

A.7.3.3.1 Test Purpose and Environment

A.7.3.3.2 TEST REGUITEIMENTS ...ttt bbb

A.7.3.4 E-UTRAN TDD Radio Link Monitoring Test fOr IN=-SYNC......ccvovvienrreress s ssssssssesseens

A.7.34.1 Test Purpose and Environment

A7.3.4.2 TEST REGUITEIMENTS ...ttt

A.7.35 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX ......ccovennnininnnencneeneieees

A.7.351 Test Purpose and Environment

A.7.3.52 TEST REGUITEIMENTS ....veeteteeet e bbb

A.7.3.6 E-UTRANFDD Radio Link Monitoring Test for In-sync in DRX

A.7.3.6.1 Test Purpose and Environment

A.7.3.6.2 TEST REGUITEIMENTS ....vietetcer e

AT7.3.7 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX .......ccoocenvinininencnecnecs

A7.3.7.1 Test Purpose and Environment

A.7.3.7.2 TEOST REQUITEITIENTS ...ocvvviiieciete ettt ettt bbb bbbt s s bbb e bbb s bt n s s a et baes

A.7.3.8 E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX

A.7.381 Test Purpose and Environment

A.7.3.8.2 TEST REQUITEITIENTS ...ucvvveiiicie ettt ettt bbb s s bbbttt s s s R bbbt s b et s s s n et baes

A.7.3.9 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource
Restriction and NON-IMBSFN ABS ...ttt bbbt 387

A.7.3.9.2 LIS AR Lo (UL (= 1= (TR 390

A.7.3.10 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement
Resource Restriction With NON-MBSFN ABS........cooieiseise e 390

A.7.3.10.1 Test PUIPOSE aNd ENVIFONITMENT.......cviieieiisicetsseeee sttt s s es s s sn s 390

A.7.3.11 E-UTRANFDD Radio Link Monitoring Test for In-sync for Non-MBSFN ABS. ........cccoooeivvveieinninennns 393

A.7.3.11.1 Test PUIPOSE aNd ENVIFONIMENT.......coviieiirieesseeeets sttt s s sssesessssnsessnnns 393

A7.3.11.2 TEST REGUITEIMENTS ...ttt 397

A.7.3.12 E-UTRAN TDD Radio Link Monitoring Test for In-sync for Non-MBSFN ABS.........cccooovvveieinnenennns 397

A7.3121 Test PUIrPOSE and ENVIFONMENT........ciiiiiirien et 397

3GPP



Release 11 14 3GPP TS 36.133 VV11.6.0 (2013-09)
A.7.3.12.2 QLI EST AR L0 (U= =] (TSP 401
A.7.3.13 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement

Resource Restriction With MBSFN ABS ..ottt 401
A7.3.13.1 Test PUrPOSE and ENVIFONMENT ..ot 401
A.7.3.13.2 QLIS AR L0 U= 0= (TR 404
A.7.3.14 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement

Resource Restriction With MBSFN ABS ...ttt 404
A73141 Test PUIrPOSE and ENVIFONMENT........ciiiiiire e 404
A7.3.14.2 TEST REGUITEIMENTS ...ttt bbb 407
A.7.3.15 E-UTRANFDD Radio Link Monitoring Test for In-sync under Time Domain Measurement

Resource Restriction With MBSFN ABS ...ttt 407
A7.3151 Test PUIrPOSE and ENVIFONMENT........coiriiii s 407
A7.3.15.2 TEST REGUITEIMENTS ....vietetcer e 410
A.7.3.16 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement

Resource Restriction With MBSFN ABS ...ttt 410
A.7.3.16.1 Test PUIPOSE and ENVIFONIMENT.......coviiiiiiicee ettt ettt bbb ns 410
A.7.3.16.2 TEST REQUITEITIENTS ..ceetiiectet ettt s bbbt b bbbt R bbbttt s bbb 413
A.7.3.17 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Do main Measure ment

Resource Restriction with CRS Assistance Information and Non-MBSFN ABS ..........cccoeninnnnieneenen. 413
A7.317.1 Test PUIPOSE and ENVIFONIMENT.......coiiiiiiicete ettt ettt sttt a bbb s 413
A.7.3.17.2 TEST REQUITEITIENTS ...ucvvviiicie ittt s bbb b s b bbbt s s bttt s s et s s s st 416
A.7.3.18 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement

Resource Restriction with CRS Assistance Information and Non-M BSFN ABS
A.7.3.18.1 Test Purpose and Environment
A.7.3.18.2 QLI EST AR L0 (U T 1= €T
A.7.3.19 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement

Resouce Restriction with CRS assistance information and Non-MBSFN ABS .........cccocininninnisneenen. 419
A.7.3.19.1 Test PUIPOSE aNd ENVIFONIMENT.....c.cvieieiiriceie ettt sttt ssasssesesssnsessssnes 419
A.7.3.19.2 LIS AR L0 [U T 0] (TSR 423
A.7.3.20 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement

Resouce Restriction with CRS assistance information and Non-MBSFN ABS ..o 423
A.7.3.20.1 Test Purpose and Environment
A.7.3.20.2 TEST REGUITEIMENTS ...ttt bbb
A7.321 E-UTRANFDD Radio Link Monitoring Test for In-sync under Time Domain Measurement

Resouce Restriction with CRS assistance information and MBSFN ABS ... 427
AT73211 Test PUrpose and ENVIFONMENT........coiiii e 427
AT7.3.21.2 TEST REGUITEIMENTS ....veetietcer bbbt 431
A7.3.22 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement

Resouce Restriction with CRS assistance information and MBSFN ABS
A7.3.22.1 Test Purpose and Environment
A7.3.22.2 TEST REQUITEITIEBNTS ...ucvviiiiicie ittt se bbb bbb bbb b et bbbt s s s bbb et et s bt n s s a et naes
A.8  UE Measurements PrOCEUUIES.........ceiiuuireeiiiiieeeetiiieeeesiee e e e ssieeeeesteee e e e s snsaeaeessnteaeessnseeeeesnnsnneeas
A81 E-UTRAN FDD Intra-freqUenCy MEASUIEMENTS........ccriuimiriierierreerseersees e essssessssnes
A81l1 E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions

IN ASYNCNTONOUS CEIIS.......cviiiicitc e
AB8111 Test Purpose and Environment
AB8.112 TEST REQUITEITIENTS ....vvveiiecie ittt et s bbb b bbb bbbt s s bbb bbb s bt n s s a et baes
A8.1.2 E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions

N SYNCRTONOUS CEIIS ..ottt bbbt bbb st s bbb ssn st b s s neta 437
AB8.121 Test PUIPOSE and ENVIFONIMENT .......ciiiiitiieeesece ettt a s 437
AB8.1.22 TEST REQUITEITIENTS .uvvtiiiicie ettt s et s bbb b s s bbb bbb s s bbb e bbb s bt n s s st baen 439
A8.1.3 E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions

iN SYNCronoUS CEIIS WIth DRX ......ccciiiiiisiscssseee sttt n
AB8.131 Test Purpose and Environment
A8.1.32 Test Requirements
AB8.14 WO O .ttt E SRR R bR bbb
A8.1.5 E-UTRANFDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using

AULOTIOIMIOUS GBS 1o-vvvuesereseesersesesesssesessesesseeeesesesseeeesebne e s eh e ee s bt st s bbb bbbttt bbb bbbttt
A8.151 Test Purpose and Environment
A.8.1.5.2 LIS AR L0 (U= 1= (TSR

3GPP



Release 11

AB8.1.6

A8.16.1
A8.1.6.2
AB.17

AB8.171
AB8.1.7.2
AB8.18

AB8.181
AB8.1.82
A8.2
AB8.21

AB8211
AB8.2.12
AB8.2.2

AB8.221
A8.2.22
A8.23

A8.23.1
A8.2.32
AB8.2.4

A8.2.4.1
A8.2.4.2
AB8.25

AB8.251
A8.2.52
A8.2.6

AB8.2.6.1
A8.2.6.2
A8.3
AB83.1

AB8311
AB8.3.12
A8.3.2

A8321
A8.3.22
A8.3.3

A8.331
A.8.3.32
AB83.4

A83.4.1
A.8.3.4.2
A8.3.5

A8.3.5.2
A8.3.6

AB8.3.6.1
A8.3.6.2
AB8.4

15 3GPP TS 36.133 V11.6.0 (2013-09)

E-UTRANFDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using
autonomous gaps with DRX .......cc.ccceevueee.
Test Purpose and Environment
TEST REGUITEIMENTS ...ttt bbbt
E-UTRAN FDD-FDD Intra-Frequency Event-Triggered Reporting under Time Domain
Measurement Resource Restriction with Non-M BSFN ABS
Test Purpose and Environment
TEST REGUITEIMENTS ...ttt bbb
E-UTRAN FDD-FDD Intra-Frequency Event-Triggered Reporting under Time Domain
Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS................. 449
Test Purpose and Environment
TeSt REQUIFEMENTS ...
E-UTRAN TDD Intra-frequency Measurements
E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation
coONitions N SYNCRIONOUS CEIIS .......c.cuiiiiire bbb
Test Purpose and Environment
TEST REQUITEITIENTS ..ceetiiectet ettt s bbbt b bbbt R bbbttt s bbb
E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation
conditions in synchronous cells with DRX
Test Purpose and Environment
TEST REQUITEITIENTS ...ucvvviiicie ittt s bbb b s b bbbt s s bttt s s et s s s st
E-UTRANTDD - TDD Intra-frequency identification of a new CGIl of E-UTRA cell using
AULONOMOUS QAPS ...vevreeereeeerreerseseeseseesenes
Test Purpose and Environment
QLI EST AR L0 (U= 1= (TR
E-UTRANTDD - TDD Intra-frequency identification of a new CGIl of E-UTRA cell using
autonomMOUS gaps WIth DRX ...ttt et s s
Test Purpose and Environment
LIS AR L0 [U T 0] (TSR
E-UTRAN TDD-TDD Intra-Frequency Event-Triggered Reporting under Time Domain
Measurement Resource Restriction with Non-M BSFN ABS
Test Purpose and Environment
TEST REGUITEIMENTS ...ttt bbb
E-UTRAN TDD-TDD Intra-Frequency Event-Triggered Reporting under Time Domain
Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS................. 464
Test PUrpose and ENVIFONMENT........coiiii e
TeSt REQUIFEMENTS ....ceviviiricrece e
E-UTRANFDD - FDD Inter-frequency Measurements
E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions
N ASYNCRIONOUS CEIIS......cviiitcieiiccte ettt b bbb bbbt s bbb s s s bt s s neta
Test Purpose and Environment
TEST REQUITEITIEBNTS ...ucvviiiiicie ittt se bbb bbb bbb b et bbbt s s s bbb et et s bt n s s a et naes
E-UTRAN FDD-FDD Inter-frequency event triggered reporting when DRX is used under fading
propagation conditions in asynchronous cells
Test Purpose and Environment...........ccocovvvveenieenas
TEST REQUITEITIENTS ...uvvviiiecie ettt ettt s bbb s s bbbttt s s bbb bbb s e s et s s s n et baes
E-UTRAN FDD-FDD inter-frequency event triggered reporting under AWGN propagation
conditions in asynchronous cells with DRX when L3 filtering is used
Test Purpose and Environment
QLICCES AR L0 (UL 1= (TP
E-UTRANFDD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using
AULOTIOIMIOUS QAIS .v-uvuerrresrsesessesssesssesessesessesesseses e s eeee e s eb e et s ee s b8 bbb s bbb bbbt bbb bbbttt
Test Purpose and Environment
LIS AR L0 U= =] (TSP
E-UTRANFDD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using
autonomous gaps with DRX
TEST REGUITEIMENTS ...ttt bbb
E-UTRAN FDD-FDD Inter-frequency event triggered reporting without measurement gaps under
AWGN propagation conditions in asynchronous cells
Test Purpose and ENVIron MeNt........ccccvevenencncneeneeneeenns
TeSt REQUIFEMENTS ..o
E-UTRANTDD - TDD Inter-frequency Measurements

3GPP



Release 11 16 3GPP TS 36.133 V11.6.0 (2013-09)

AB.4.1 E-UTRAN TDD-TDD Inter-frequency event triggered reporting under fading propagation
conditions in synchronous cells.................
AB8.4.11 Test Purpose and Environment
AB8.4.12 TEST REGUITEIMENTS ....cvetete ettt
A8.4.2 E-UTRAN TDD-TDD Inter-frequency event triggered reporting when DRX is used under fading
propagation conditions in synchronous cells
AB84.21 Test Purpose and Environment...........ccooevvevcrnennn,
AB8.4.22 TEST REGUITEIMENTS ...ttt bbb
AB8.4.3 E-UTRAN TDD-TDD inter-frequency event triggered reporting under AWGN propagation
conditions in synchronous cells with DRX when L3 filtering is used
AB8.4.31 Test Purpose and Environment
AB8.4.32 TEST REGUITEIMENTS ....vetetcet e
AB.4.4 E-UTRANTDD - TDD Inter-frequency identification of a new CGI of E-UTRA cell using
AULONOMOUS QAPS .euvvrereerereeereerereesereereseesenees
AB84.41 Test Purpose and Environment
AB8.4.4.2 TEST REQUITEITIENTS ...ovvviiiecieteiie ettt s bbb b bbb bbbt s s bbb bbb s bt s s s n et baes
A8.45 E-UTRANTDD - TDD Inter-frequency identification of a new CGIl of E-UTRA cell using
autonomMOUS gaps WIth DRX .....c.ciiiiiicee ettt ettt bbb bbbt a et
A.8.45.1 Test Purpose and Environment
A.8.4.52 TeSt REQUIFEIMENTS ....cvcvvicicrerece et
A8.5 E-UTRANFDD - UTRAN FDD Measurements
A8.5.1 E-UTRANFDD - UTRAN FDD event triggered reporting under fading propagation conditions ............ 493
A8.5.1.1 Test Purpose and Environment
A.8.5.1.2 QLI EST AR L0 (UL = £ R TRRRTR
A.8.5.2 E-UTRANFDD - UTRANFDD SON ANR cell search reporting under AWGN propagation
CONAILIONS ...
A8.5.21 Test Purpose and Environment
A.8.5.2.2 JLICEST AR T [U T (= 0= (TSR
A.8.5.3 E-UTRAN FDD-UTRAN FDD event triggered reporting when DRX is used under fading
ProOPAGgALION CONTILIONS ......cvivuiiiaieitee ettt bbb
A.853.1 Test Purpose and Environment
A8.5.32 TEST REGUITEIMENTS ...ttt bbbt
A8.5.4 E-UTRANFDD - UTRAN FDD enhanced cell identification under AWGN propagation conditions .....500
A854.1 Test Purpose and Environment
A8.5.4.2 TEST REGUITEIMENTS ....veeteteeet e
A.8.5.5 E- UTRAN FDD - UTRAN FDD identification of a new CGI of UTRAN cell using autonomous
QAP co-eeeereeerrereseereseeseae e s et et RS E SR e R AR AR R RS E e R £ RS AR RS E S A e AR e R A e £ R R A e AR R £ ARt s R ae b et anaes
A.855.1 Test Purpose and Environment
A8.5.52 TEST REGUITEIMENTS ....vievetcet et
A.8.5.6 E-UTRANFDD - UTRAN FDD event triggered reporting without measurement gaps under AWGN
propagation ConditionS.......ccccceveeenieeesiseneee s
A.8.5.6.1 Test Purpose and Environment..........cccocoeveveennecnas
A.8.5.6.2 TeSt REQUIFEIMENTS ....cvcvvcicerece et
A.8.6 E-UTRAN TDD - UTRAN FDD Measurements
A8.6.1 E-UTRAN TDD - UTRAN FDD event triggered reporting under fading propagation conditions............. 507
A8.6.1.1 Test Purpose and Environment
A8.6.1.2 IS AR Lo (UL 1= (TP
A.8.6.2 E- UTRANTDD - UTRAN FDD identification of a new CGI of UTRAN cell using autonomous
(0T T OO PP RPTOPTOTPTOON
A8.6.2.1 Test Purpose and Environment
A.8.6.2.2 TeSt REQUIFEIMENTS ....cvcvviceerrecees e
A8.7 E-UTRANTDD - UTRAN TDD Measurements
AB8.7.1 E-UTRAN TDD to UTRAN TDD cell search under fading propagation conditions
AB.7.1.1 Test Purpose and Environment
A8.7.1.1.1 A0 To R
A8.7.112 1.28 Mcps TDD option..................
A8.7.1.1.3 Void
AB.7.1.2 Test Requirements
A8.7.1.2.1 Void
AB.7.1.22 1.28 Mcps TDD option .........c........

AB8.7.1.2.3 Y o TR
A8.7.2 E-UTRAN TDD-UTRAN TDD cell search when DRX is used under fading propagation conditions

3GPP



Release 11 17 3GPP TS 36.133 V11.6.0 (2013-09)

AB.7.2.1 Test Purpose and Environment
AB.7.2.2 QLI EST AR L0 (U= =T (TR
A8.7.3 E-UTRANTDD - UTRAN TDD SON ANR cell search reporting in AW GN propagation conditions....517
AB.7.3.1 Test Purpose and Environment
A8.7.3.2 TeSt PArameters ...
A8.7.3.3 TEST REGUITEIMENTS ....veeteteet et
AB8.7.4 E-UTRANTDD - UTRAN TDD enhanced cell identification under AWGN propagation conditions.....519
AB8.7.4.1 Test Purpose and Environment...........
AB.7.4.2 Test Requirements .......cococvevvrerreernennns
A 8.8 E-UTRAN FDD — GSM Measurements
A88.1 E-UTRANFDD — GSM event triggered reporting in AWGN
AB8811 Test Purpose and ENVIrON MeNt........ccocvenenenencneneeeeenns
AB8.8.12 TEST REGUITEIMENTS ....cveetietier et
A8.8.2 E-UTRAN FDD-GSM event triggered reporting when DRX is used in AWGN
A88.21 Test PUIPOSE aNd ENVIFONIMENT.......c.iiiiieiieieiereeeie sttt
A.8.8.2.2 TEST REQUITEITIENTS ...ovvviiiictet ettt et s bbbt b bbbt s bbbt et s bt n s s n et baes
A.8.8.3 E-UTRANFDD — GSM event triggered reporting in AW GN with enhanced BSIC identification ........... 526
A8.8.3.1 Test PUIPOSE and ENVIFONIMENT.......coiiiiiiicee ettt bbb bbb a s
A.8.8.3.2 TesSt REQUITEIMENTS ....cvvvicecieiecie et
A.8.9 E-UTRANFDD - UTRAN TDD measurements
A8.9.1 E-UTRANFDD - UTRAN TDD event triggered reporting in fading propagation conditions
AB8.9.11 Test Purpose and Environment
A8.9.1.2 LTS A R Lo (U= 1= €T
A.8.9.2 E-UTRANFDD - UTRAN TDD enhanced cell identification under AWGN propagation conditions.....530
AB8.9.21 Test PUIPOSE and ENVIFONIMENT.......cvviiiirieieesecee sttt s s s s s s s
A.8.9.2.2 TeSt REQUIFEIMENTS ....cvcvviceereceee et
A.8.10 E-UTRANTDD — GSM Measurements
A.8.10.1 E-UTRAN TDD — GSM event triggered reporting in AWGN
A8.10.1.1 Test Purpose and Environment
A8.10.1.2 TEST REGUITEIMENTS ...ttt bbbt
A.8.10.2 E-UTRAN TDD-GSM event triggered reporting when DRX is used in AWGN
A8.10.2.1 Test Purpose and Environment
A8.10.2.2 Test Requirements .........cocvevvrerveernennes
AB.11  MONItOriNG OF MUIIPIE LAYEIS ...ttt
A8111 Multiple E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation

o0 00 140} 0 LS PO OTT T
AB81111 Test Purpose and Environment
AB8.111.2 TEST REGUITEIMENTS ...ttt

AB8.11.2 E-UTRANTDD - E-UTRAN TDD and E-UTRAN TDD Inter-frequency event triggered reporting
under fading propagation conditions

AB8.11.2.1 Test Purpose and Environment...........

AB8.11.2.2 TEST REQUITEITIENTS ...ucvvieiiicie ittt bbb bbb bbb b et bbbt s s s bbb et et s st et n s s bt taes

A8.11.3 E-UTRAN FDD-FDD Inter-frequency and UTRAN FDD event triggered reporting under fading
propagation ConditionS.......cccccevecenveeesiseneseeseeeenns

A8.11.3.1 Test Purpose and Environment

A8.11.3.2 IS AR Lo (UL 1= (TP

A8.11.4 InterRAT E-UTRA TDD to E-UTRA TDD and UTRA TDD cell search test Case........coeveerieenieeereeneneens 545

AB8.114.1 Test PUIPOSE and ENVIFONIMENT.......coiieiisicessecee ettt es s s s s 545

AB8.11.4.2 LIS AR Lo (U= 1= (TP 548

A8.115 Combined E-UTRAN FDD - E-UTRA FDD and GSM cell search. E-UTRA cells in fading; GSM

cell in static propagation conditions
AB8.1151 Test Purpose and Environment
A8.115.2 QLIS AR L0 [N T (= 0= (TSR
A.8.11.6 Combined E-UTRAN TDD — E-UTRA TDD and GSM cell search. E-UTRA cells in fading; GSM

cell in static propagation conditions
A8.116.1 Test Purpose and Environment...........
AB8.116.2 Test Requirements .........cccvevvenerviernennns

A.8.12  RSTD INtra-freqUenCy MEASUIEIMIENTS .....c..ccriuerieeiieeeeine et es s bbbt
AB8.12.1 E-UTRAN FDD intra-frequency RSTD measurement reporting delay test case
AB81211 Test PUrpose and ENVIFONMENT........coiiie ettt

AB8.12.1.2 TEST REGUITEIMENTS ....veetetceet e bbb
A8.12.2 E-UTRAN TDD intra-frequency RSTD measurement reporting delay test case

3GPP



Release 11 18 3GPP TS 36.133 V11.6.0 (2013-09)

AB.12.2.1 Test Purpose and Environment
AB8.12.2.2 TeSt REQUIFEIMENTS ....cvcvviceeeecee e
A.8.13  RSTD Inter-frequency Measurements
A8.13.1 E-UTRAN FDD-FDD inter-frequency RSTD measurement reporting delay test case with the

reference cell on the serving carrier frequency

AB8.131.1 Test Purpose and Environment...........cccovevvevernenen,

AB8.13.1.2 TEST REGUITEIMENTS ....vetett e bbb

A.8.13.2 E-UTRAN TDD-TDD inter-frequency RSTD measurement reporting delay test case with the
reference cell on the Serving Carrier fFIEQUENCY ..o

AB8.1321 Test Purpose and Environment...........ccoocvvevernenen,

AB8.13.2.2 TeSt REQUIFEMENTS ...

A8.14 E-UTRANTDD - FDD Inter-frequency Measurements
AB8.14.1 E-UTRAN TDD-FDD Inter-frequency event triggered reporting under fading propagation

conditions in asynchronous cells...............
AB81411 Test Purpose and Environment
AB.14.1.2 TEST REQUITEITIENTS ...ovvviiiictet ettt et s bbbt b bbbt s bbbt et s bt n s s n et baes

A8.14.2 E-UTRAN TDD-FDD Inter-frequency event triggered reporting when DRX is used under fading
propagation conditions in asynchronous cells

AB.14.2.1 Test Purpose and Environment

AB.14.2.2 TEOST REQUITEITIENTS ...ovvveiiecie ittt sttt s ettt bbbt bbb s s bbb bbb s bt s s s a et baes

A8.14.3 E-UTRAN TDD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using
AUEONOIMIOUS GAPS 1uvureurearersersersessessetsesassessessessessessssssssssassassessessesssssssssssssassassassessesssssssssassassessassessessesassssassassassessesans

AB8.143.1 Test Purpose and Environment

A.8.14.3.2 TeSt REQUIFEIMENTS ....cvcvvceeereeeeere e

A8.15 E-UTRANFDD - TDD Inter-frequency Measurements
A8.15.1 E-UTRAN FDD-TDD Inter-frequency event triggered reporting under fading propagation

conditions iN aSYNCRIONOUS CEIIS .......c.cvieieeiriiccrs sttt
A8.151.1 Test Purpose and Environment
A8.15.1.2 QLIS AR Lo [N T =] (TR

A8.15.2 E-UTRAN FDD-TDD Inter-frequency event triggered reporting when DRX is used under fading
propagation conditions in asynchronous cells

AB8.152.1 Test Purpose and Environment
AB8.1522 TEST REGUITEIMENTS ....veevet et bbb
A8.153 E-UTRANFDD - TDD Inter-frequency identification of a new CGI of E-UTRA cellusing
AULONOMOUS QAPS ceuvvvereerereeerrererneserseressenennes
A8153.1 Test Purpose and Environment
AB8.153.2 TeSt REQUIFEMENTS ...t
A8.16 E-UTRAN Carrier Aggregation Measurements
AB8.16.1 E-UTRAN FDD event triggered reporting under deactivated SCell in noN-DRX .........ccovvvnvninirnreennn: 588
AB8.16.1.1 Test Purpose and Environment
A8.16.1.2 TEST REQUITEITIENTS ...ucvvieiiicie ittt bbb bbb bbb b et bbbt s s s bbb et et s st et n s s bt taes
A.8.16.2 E-UTRAN TDD event triggered reporting under deactivated SCell in non-DRX ........cccocoveevvivecnninennas 591
AB8.16.2.1 Test Purpose and Environment
AB8.16.2.2 Test Requirements
A.8.16.3 E-UTRAN FDD-FDD Event triggered reporting on deactivated SCell with PCell interruption in
NON=DIRX bbb b e bbb E bbb bbb R bbb bbb bR R R
A8.16.3.1 Test Purpose and Environment
A.8.16.3.2 LIS AR Lo (U= 1= (TP
A.8.16.4 E-UTRAN TDD-TDD Event triggered reporting on deactivated SCell with PCell interruption in
NON-DRX ..o
AB.16.4.1 Test Purpose and Environment
A8.16.4.2 QLIS AR L0 [N T (= 0= (TSR
A.8.16.5 E-UTRAN FDD event triggered reporting under deactivated SCell in non-DRX for 20 MHz
DANAWIALN ..o
A.8.16.5.1 Test Purpose and Environment
A8.16.5.2 LIS AR L0 U= 0= (TP
A.8.16.6 E-UTRAN TDD event triggered reporting under deactivated SCell in non-DRX for 20 MHz
0 T2 0T AT/ To 1 o PR ST
A8.16.6.1 Test Purpose and Environment
A8.16.6.2 TEST REGUITEIMENTS ....vetetcet e
A.8.16.7 E-UTRA FDD event triggered reporting on deactivated SCell with PCell interruption in non-DRX
TOr 20 MHZ BANAWIATN ...ttt ettt nneas 600



Release 11 19 3GPP TS 36.133 VV11.6.0 (2013-09)
A8.16.7.1 Test Purpose and Environment
A.8.16.7.2 QLI EST AR L0 (U= =] (TR
A.8.16.8 E-UTRA TDD event triggered reporting on deactivated SCell with PCell interruption in non-DRX
FOr 20 MHZ BANAWIATN ...ttt nneeas
A.8.16.8.1 Test Purpose and Environment
A8.16.8.2 TeSt REQUIFEMENTS ..o
A.8.17  RSTD Measurements for E-UTRAN Carrier Aggregation ............co.c.....
AB8.17.1 E-UTRANFDD RSTD measurement reporting delay test case
AB817.1.1 Test Purpose and ENVIroN mMeNt........cccocvenenenencneeneenneeenns
AB8.17.1.2 TeSt REQUIFEMENTS ..o
A8.17.2 E-UTRAN TDD RSTD measurement reporting delay test case
AB817.21 Test Purpose and ENVIrON MeNt........ccocvenenenencneneeeeenns
AB8.17.2.2 TESt REQUITEIMENTS ..o
A.8.17.3 E-UTRAN FDD RSTD Measurement Reporting Test Case for 20 MHz
AB8.17.3.1 Test Purpose and ENVIrONIMENT ..o
A8.17.3.2 TEST REQUITEITIENTS ....cvviicecteiecie ettt sttt et
A.8.17.4 E-UTRAN TDD RSTD Measurement Reporting Test Case for 20 MHz
AB8174.1 Test Purpose and ENVIFONIMENT.........c.ccoceriieeecce et
AB.17.4.2 TesSt REQUITEIMENTS ....cvvvicecieiecie et
A818 E-UTRANTDD — HRPD Measurements

AB8.17.1 E-UTRAN TDD-HRPD event triggered reporting under fading propagation conditions
A8.18.1.1 Test PUIP0Se and ENVIFONIMENT.......coo ittt sse st enenes
A.8.18.1.2 TeSt REQUIFEIMENTS ....cvcvviceeeirece et
A819 E-UTRANTDD - CDMAZ2000 1X Measurements
A.8.19.1 E-UTRAN TDD - CDMA2000 1X event triggered reporting under fading propagation conditions........ 617
A8.19.1.1 Test Purpose and Environment
A.8.19.1.2 TeSt REQUIFEIMENTS ....cvcvviceeeeceee e
A.8.20 Inter-frequency/RAT Measurements in CA mode
A.8.20.1 E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions
IN ASYNCNTONOUS CEIIS .......iviiiiict bbb
A8.20.1.1 Test Purpose and Environment
A8.20.1.2 TEST REGUITEIMENTS ....vetett et bbb
A.8.20.2 E-UTRAN TDD-TDD Inter-frequency event triggered reporting under fading propagation
conditions N SYNCAIONOUS CEIIS ........c.cvieiiiriircn bbb
A8.20.2.1 Test Purpose and Environment
A8.20.2.2 TEST REGUITEIMENTS ....vietetcet e
A.8.20.3 E-UTRANFDD - UTRAN FDD event triggered reporting under fading propagation conditions ............ 622
A.8.20.3.1 Test Purpose and Environment
A8.20.3.2 TEST REGUINEIMENTS ...ttt
A.8.20.4 E-UTRAN TDD to UTRAN TDD cell search under fading propagation conditions
AB8.204.1 Test Purpose and Environment
A8.204.1.1 1.28 Mcps TDD option...................
A.8.20.4.2 Test Requirements ......ccooveeereceernnnnn.
A.8.204.2.1 1.28 MICPS TDD OPLION ..ottt ettt bbbt s s nenas
A.8.21  CSG Proximity Indication Testing Case for EFUTRAN FDD — FDD Inter frequency.......c.ccou......
AB8.21.1 Test Purpose and Environment
ALB.21.2 TEST REQUITEITIENTS ...ivivcviiiecietsiescte ettt sttt sttt b bt s e bbb s £t s bbb e bbb s e Rt s e st s s et et s s a et s s st e
A.9 Measurement Performance REQUIFEMENTS ......uvvieiiiieieeiiiieeeeiiee et e s iaee e e et e e e s e
A9.1 RSRP ettt e R RS E AR AR E AR £ £ R AR £ s AR bbb ennas
A9.11 FDD INtra frEQUENCY CASE.....cucveiiieiteiiiiieie sttt ss ettt s et st bt s bt s s st bt se st b s s et e s s s nnenas
A9.111 Test PUIPOSE and ENVIFONIMENT.......ciiiiiiiceesecee sttt a s b n s ns
A9.112 Test parameters
A9.1.13 LIS AR Lo (UL =T (PP
A9.1.2 TDD INtra fIEQUENCY CASE...cuiviviiiieieiiiiicteisisessre st sssssstesssssse s ss et ss bbbt s st et s et s b et b s st s s s anten s s nsenas
A9.121 Test Purpose and Environment
A9.1.22 TEST PATAMELELS ...t b bbb bbbttt et e bttt
A9.1.23 QLI EST AR L0 (U= 1= (TSR
A9.1.3 FDD—FDD Inter frequency case
A9.131 Test PUIrPOSE and ENVIFONMENT........cviiiiir et
A.9.1.3.2 TEST PAFAMELELS ... bbb bbb bbb bbbttt ettt ettt
A9.1.33 TEST REGUITEIMENTS ....vetetet e bbbt

3GPP



Release 11 20 3GPP TS 36.133 VV11.6.0 (2013-09)

A9.1.4 TDD—TDD INtEr FrEQUENCY CASE...vvirireiriireieirisiseeeesiseseseessss e ssssssssesssssssssssssssssssessssasssssssssssssesessssssssasssssesasns

A9.14.1 Test Purpose and Environment

A9.1.4.2 TeSt PAraMELersS ......ovvvrrrrrrrr e

A9.143 TeSt REQUIFEMENES ... s

A9.1.5 FDD—TDD Inter frequency case............

A9.151 Test Purpose and Environment

A9.152 TeSt PArAMELENS ..o

A9.153 Test Requirements

A9.1.6 FDD RSRP for E-UTRAN Carrier Aggregation

A9.16.1 Test Purpose and Environment...........ccoocvvevernenen,

A9.1.6.2 Test parameters ..............

A9.1.6.3 Test Requirements

A9.17 TDD RSRP for E-UTRAN Carrier Aggregation

A9.171 Test Purpose and Environment

A9.1.7.2 Test PArameters ...

A9.1.7.3 TEST REQUITEITIENTS ...ovvviiiecietite ettt et bbb bbbt b bbbt s s s bbb bbb s bt s s s n et baes

A9.1.8 FDD RSRP under Time-Domain Measurement Resource Restriction with Non-MBSFN ABS................. 647

A9.181 Test Purpose and Environment

A.9.1.8.2 TeSt PAraMELErsS .....ovvvverer s

A9.1.83 Test Requirements

A9.1.9 TDD RSRP under Time-Domain Measurement Resource Restriction with Non-MBSFN ABS................ 650

A9.19.1 Test Purpose and Environment

A.9.1.9.2 Test parameters ..............

A9.1.9.3 Test Requirements

A9.1.10 FDD RSRP under Time-Domain Measurement Resource Restriction with MBSFN ABS

A9.1.10.1 Test Purpose and Environment

A.9.1.10.2 TeSt PArAMELErS ...

A9.1.10.3 QLTS A Lo U= 1= (TR

A9.111 TDD RSRP under Time-Domain Measurement Resource Restriction with MBSFN ABS

A9.1111 Test Purpose and Environment

A9.111.2 TeSt PArAMELENS ...

A9.1.11.3 Test Requirements

A9.1.12 FDD RSRP for E-UTRAN Carrier Aggregation for 20M Hz

A9.1121 Test Purpose and Environ ment

A9.1.122 Test parameters ..............

A9.1.12.3 Test Requirements

A9.1.13 TDD RSRP for E-UTRAN Carrier Aggregation for 20MHz

A9.1.131 Test Purpose and Environment

A9.1.13.2 Test PArameters ...

A9.1.13.3 TEST REQUITEITIEBNTS ...uvvieicicie ettt s bbb b bbb bbb s bbb bbbt e e s bbbttt s bt n s s bt naes

A9.1.14 FDD RSRP under Time-Domain Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS

A9.1.14.1 Test Purpose and Environment

A9.1.14.2 Test parameters ..............

A9.1.14.3 Test Requirements

A9.1.15 TDD RSRP under Time-Domain Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS

A9.1.15.1 Test Purpose and Environment...........

A.9.1.15.2 TeSt PArAMELErS ...

A9.1.15.3 Test Requirements.........

A9.2 RSRQ et

A9.21 FDD Intra frequency case

A9.211 Test Purpose and Environment

A9.2.12 TeSt PArAMELersS ...

A9.2.1.3 TeSt REQUIFEMENTS ... s

A9.2.2 TDD Intra frequency case

A9.221 Test Purpose and Environment...........cccooevvevernenen,

A9.2.22 TeSt PArAMELENS ....covececrree e

A9.2.23 Test Requirements

A9.2.3 FDD—FDD Inter frequency case.............

A9.231 Test Purpose and Environment

A9.2.32 TEST PATAMELES ... e




Release 11

A9.2.33
A9.2.4
A9.2.4.1
A9.24.2
A9.2.43
A9.2.4A
A9.24A1
A9.2.4A2
A9.24A3
A9.25
A9.251
A9.252
A9.253
A9.2.6
A9.26.1
A9.2.6.2
A9.2.6.3
A9.2.7
A9.27.1
AD.2.7.2
A9.2.7.3
A9.2.8
A9.28.1
A9.2.8.2
A9.2.8.3
A9.2.9
A9.29.1
A9.2.9.2
A9.2.9.3
A9.2.10
A9.210.1
A9.2.10.2
A9.2.10.3
A9.2.11
A9.2111
A0.211.2
A9.211.3
A9.2.12
A9.2121
A0.212.2
A9.212.3
A9.2.13

A0.2131
A9.2.13.2
A9.2.13.3
A9.2.14

A9.2.141
A9.2.14.2
A9.2.14.3

A9.3 UTRAN FDD CPICH RSCP....

21 3GPP TS 36.133 V11.6.0 (2013-09)

QLI EST AR L0 (U= =] (TR
TDD—TDD Inter frequency case............
Test Purpose and Environment
TeSt PArAMELENS ....ovveceerreeeereee e
Test Requirements
FDD—TDD Inter frequency case............
Test Purpose and Environment
Test parameters ..............
Test Requirements
FDD RSRQ for E-UTRA Carrier Aggregation
Test Purpose and Environment
Test PAraMEters ..o
TeSt REQUIFEMENTS ...t
TDD RSRQ for E-UTRA Carrier Aggregation
Test Purpose and Environment..........ccocovveecnnecnas
TESt PArAMELENS ..ot
Test Requirements
FDD RSRQ under Time Domain Measurement Resource Restriction with Non-MBSFN ABS............... 682
Test Purpose and Environment
Test parameters ..............
Test Requirements
TDD RSRQ under Time Domain Measurement Resource Restriction with Non-MBSFN ABS ............... 685
Test Purpose and Environment
TESt PArAMELENS ..o
LTS AR Lo [N T 1= (TR
FDD RSRQ under Time Domain Measurement Resource Restriction with MBSFN ABS
Test Purpose and Environment
TeSt PArAMELerS ...
Test Requirements
TDD Intra frequency case under time domain measurement resource restriction with MBSFN ABS ......691
Test Purpose and Environment
Test parameters ..............
Test Requirements
FDD RSRQ for E-UTRA Carrier Aggregation (20M Hz bandwidth)
Test Purpose and Environment
Test PAraMEters ...
TESt REQUIMEIMENTS ....vierieiceei et
TDD RSRQ for E-UTRA Carrier Aggregation (20MHz bandwidth)
Test Purpose and Environment
TSt PArAMELENS ..o
Test Requirements
FDD RSRQ under Time Domain Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS
Test Purpose and Environment...........
TESt PArAMELENS ..ot
IS AR Lo (UL 1= (TP
TDD RSRQ under Time Domain Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS
Test Purpose and Environment
TeSt PArAMELENS ..o
TesSt REQUIFEIMENTS ....cucvviceeereceee e

A9.31 E-UTRANFDD ....cceovterierteneeeicneiens

A9.3.11 Test Purpose and Environment

A9.3.12 Parameters .......coovvvvvvnnnseeeeeias

A9.3.1.3 Test Requirements

A9.3.2 E-UTRANTDD ..ovivercrerrreenneesineesesessessesssesnnes

A9.321 Test Purpose and Environment

A.9.3.2.2 Parameters .......ccovvvvvvnnsreeeeeias

A9.3.23 TeSt REQUIFEMENTS ...

A9.4 UTRAN FDD CPICH Ec/No

A941

E-UTRANFDD



Release 11 22 3GPP TS 36.133 V11.6.0 (2013-09)

A9.4.11 Test PUIPOSE aNd ENVIFONITMENT .......cviicieiisieetsiseeete sttt s s es s s s snns

A9.4.12 Parameters........c.cccceovnenns

A9.4.1.3 Test Requirements

A9.4.2 E-UTRANTDD ..covoevvereereereeseeeeireeenns

A9.4.21 Test Purpose and Environment

A.9.4.2.2 Parameters ...

A9.4.23 Test Requirements

A.9.5 UTRAN TDD MEASUIEMENT ...ttt

A9.51 P-CCPCH RSCP absolute accuracy for E-UTRAN FDD

A9511 Test Purpose and Environment

A9.512 Test parameters ..............

A9.5.13 Test Requirements

A.9.5.2 P-CCPCH RSCP absolute accuracy for E-UTRAN TDD

A9521 Test Purpose and Environment

A.9.5.22 Test PArameters ...

A.9.5.23 Test Requirements

A9.6 GSM Carrier RSSI .....cccovveuenee.

A9.6.1 E-UTRANFDD ....oooevieriereeneieeiereieeas

A9.6.1.1 Test Purpose and Environment

A9.6.1.2 Test Requirements

A9.6.2 E-UTRAN TDD ....oooevieriereieireireeieineieenas

A9.6.2.1 Test Purpose and Environment

A9.6.2.2 Test Requirements.........

A9.7 UE Rx - Tx Time Difference

A9.7.1 E-UTRANFDD UE Rx - Txtime difference case

A9.7.1.1 Test Purpose and Environment

A9.7.1.2 TeSt PArAMELErS ...

A9.7.1.3 Test Requirements

A9.7.2 E-UTRA TDD ..o

A9.7.21 Test Purpose and Environment

A9.7.22 TeSt PArAMELENS ...

A9.7.2.3 Test Requirements

A9.7.3 E-UTRANFDD UE Rx-Tx Time Difference under Time-Domain Measurement Resource
Restriction with Non-MBSFN ABS

A9.7.31 Test Purpose and Environment...........

A9.7.3.2 Test PAraMEters ...

A9.7.3.3 TEST REGUITEIMENTS ....vietetcet e

A9.7.4 E-UTRAN TDD UE Rx-Tx Time Difference under Time-Domain Measurement Resource
Restriction with Non-MBSFN ABS

A9.7.4.1 Test Purpose and Environment

A9.7.4.2 Test Parameters ..............

A9.7.4.3 Test Requirements

A9.7.5 E-UTRANFDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction
with CRS Assistance Information and Non-MBSFN ABS

A9.751 Test Purpose and Environment

A.9.7.5.2 TeSt PAraMELersS .....ovvvverrrrers e

A.9.7.53 Test Requirements

A9.7.6 E-UTRAN TDD UE Rx-Tx Time Difference under Time-Domain Measurement Resource
Restriction with CRS Assistance Information and Non-M BSFN ABS

A9.7.6.1 Test Purpose and Environment

A.9.7.6.2 Test Parameters

A9.7.6.3 Test Requirements

A9.8 RSTD ot

A9.81 E-UTRANFDD RSTD intra frequency case................

A9.811 Test Purpose and Environment...........ccooevvevernenen,

A9.8.1.2 TeSt REQUIFEIMENTS ....cvvvvceerreeeei s

A9.8.2 E-UTRAN TDD RSTD intra frequency case................

A9.821 Test Purpose and Environ ment...........ccovevvencrncnens

A9.8.22 Test ReQUIFEMENES ... s

A9.8.3 E-UTRAN FDD-FDD RSTD inter frequency case

A9.831 Test Purpose and Environment...........ccoocvvevcrnenen

A9.832 TEST REGUITEIMENTS ....eeeieteer e



Release 11 23 3GPP TS 36.133 V11.6.0 (2013-09)

A9.8.4 E-UTRAN TDD-TDD RSTD inter frequency case
A9.84.1 Test Purpose and Environment
A.9.8.4.2 LIS AR T [N T (= 0= €T
A.9.85 E-UTRANFDD RSTD Measurement Accuracy in Carrier Aggregation
A.9.85.1 Test Purpose and Environment
A.9.85.2 TeSt REQUIFEIMENTS ....vetet e
A.9.8.6 E-UTRAN TDD RSTD Measurement Accuracy in Carrier Aggregation
A.9.8.6.1 Test Purpose and Environment
A9.8.6.2 TEST REGUITEIMENTS ...ttt
A9.87 E-UTRAN FDD RSTD Measurement Accuracy in Carrier Aggregation for 20MHz bandwidth .............. 752
A9.87.1 Test Purpose and Environment
A9.8.7.2 TEST REGUITEIMENTS ....vieitetct e
A9.88 E-UTRAN TDD RSTD Measurement Accuracy in Carrier Aggregation for 20M Hz bandwidth............... 753
A.9.8.8.1 Test Purpose and Environment
A.9.8.8.2 Test Requirements .......c.cooceverercerenenene
A9.9 RSRP and RSRQ on the serving cell ........ccccoovveevivecrennne,
A9.9.1 FDD Intra frequency serving cell case
A9.9.11 Test Purpose and Environment...........ccocoevvveeninnnnas
A.9.9.1.2 TeSt PAraMELErsS .....ovvvverer s
A9.9.1.3 Test Requirements
A9.9.2 TDD Intra frequency serving cell case
A9.9.21 Test Purpose and Environment...........ccocovvvveennnenas
A.9.9.2.2 TeSt PArAMELErS ...
A9.9.2.3 LIS AR L0 (U= 1= (PR
Annex B (normative): Conditions for RRM requirements applicability for operating bands...759
B.1 Conditions for E-UTRAN RRC_IDLE state MODIlItY ..........ccoviiiiiiiiiiiiiiiceiiiee e 759
B.1.1 Conditions for measurements of intra-frequency E-UTRAN cells for cell re-selection ...........ccccecvvvvcvvercnnns 759
B.1.2 Conditions for measurements of inter-frequency E-UTRAN cells for cell re-selection ...........cccovencnicninne, 759
B.2 Conditions for UE Measurements Procedures in RRC_CONNECTED State
B.2.1 Conditions for E-UTRAN intra-freqUenCy MEaSUIEMENTS ......cccovvcieuriieeriereieisise st ssssssssessssssesenns
B.2.2 Conditions for E-UTRAN intra-frequency measurements with autonomous gaps
B.2.3 Conditions for E-UTRAN inter-freqUenCy MEaSUIEMENTS ......cccvvveeeerrirrerrrirerereesisessssesssesessss e sssesssssssssssssssssesesesns
B.2.4 Conditions for E-UTRAN inter-frequency measurements with autonoMOUS gapS.....ccoueererereerrererermeseenmsessreens 761
B.2.5 Conditions for E-UTRAN OTDOA intra-frequency RSTD Measurements
B.2.6 Conditions for E-UTRAN OTDOA inter-frequency RSTD Measurements
B.2.7 Conditions for Measurements of the secondary component carrier with deactivated SCell ..........cccocovreniennes 762
B.2.8 Conditions for E-UTRAN Intra-Frequency Measurements under Time Domain Measurement Resource
LTS 1 (01T OSSPSR 762
B.2.9 Conditions for E-UTRAN Intra-Frequency Measurements under Time Domain Measurement Resource
Restriction with CRS ASSIStance INFOIMALION .........c.coviirrce e
B.3 Conditions for measurements performance requirements for UE ............cccccoiiiiiiiiiiiniic e
B.3.1 Conditions for intra-frequency RSRP and RSRQ Accuracy ReqQUITEMENTS .......ccooveererreerrererernenesesseeeneneseseeens
B.3.2 Y o PP TTTTRR
B.3.3 Conditions for inter-frequency RSRP and RSRQ Accuracy Require Ments..........cooceevrereerrennneens
B.3.4 Conditions for inter-frequency relative RSRP and RSRQ Accuracy Requirements
B.3.5 Conditions for UE RX — TX tIME AiffErBNCE.......cieii ettt
B.3.6 Conditions for intra-frequency Reference Signal Time Difference (RSTD) measurements
B.3.7 Conditions for inter-frequency RSTD MEASUIEMENTS .......ccovriirriierniemiieneeereessie e
B.3.8 Conditions for Intra-Frequency Relative RSRP Accuracy Requirements
B.3.9 Conditions for Intra-Frequency Absolute RSRP and RSRQ Accuracy Requirements under Time
Domain Measurement RESOUICE RESTICTION ...ttt enaas 765
B.3.10  Conditions for Intra-Frequency Relative RSRP Accuracy Requirements under Time Domain
Measurement RESOUICE RESTICTION .........curiuiurireiriieireeeireieirei ettt bbbttt 765
B.3.11  Conditions for Intra-Frequency Absolute RSRP and RSRQ Accuracy Requirements under Time
Domain Measurement Resource Restriction with CRS Assistance Information ... 765
B.3.12  Conditions for Intra-Frequency Relative RSRP Accuracy Requirements under Time Domain
Measurement Resource Restriction with CRS Assistance INformation ... 766
B.3.13  Conditions for UE Rx-Tx Time Difference Measurement under Time Domain Measurement Resource
Restriction with CRS ASSIStance INFOrMALION ........c.ciuiiririccrcre bbb 766



Release 11 24 3GPP TS 36.133 V11.6.0 (2013-09)

B.4 RRM RequIirements EXCEPLIONS ........cciiviiiiiiiiee i s ittt e e e s st e e e e e e s st a e e e e e e s s stntaaaeaeeeeas
B.4.1 GBNETAL ..ttt bbb bR R bRt
B.4.2 Receiver sensitivity relaxation for UE SUPPOMING CA ..ottt
B.4.3 Receiver sensitivity relaxation for UE configured With CA .......oooireecrrrs e
B.4.3.1 Inter-band carrier aggregation...........cccceevievenneneeeeseseeens

B.4.3.2 Intra-band non-contiguous carrier aggregation

B.4.3.3 Inter-band carrier aggregation with operating bands without uplink band

Annex C (informative): Change NiSTONY: ....uviiiii e 768

3GPP



Release 11 25 3GPP TS 36.133 V11.6.0 (2013-09)

Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version Xx.y.z
where:
X the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 orgreater indicates TSGapproved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies requirements for support of Radio Resource Management for the FDD and TDD modes
of Evolved UTRA. These requirements include requirements on measurements in UTRAN and the UE as well as
requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e Foraspecific reference, subsequent revisions do not apply.

e Foranon-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
procedures in idle mode"

[2] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specification™.

[3] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures"

[4] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements"

[5] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equip ment (UE)
radio transmission and reception”

[6] 3GPP TS 25.302: "Services provided by the Physical Layer".

[7] 3GPP TS 25.331: "RRC Protocol Specification".

[8] 3GPP TS 45.008: "Radio subsystem link control™.

[9] 3GPP TS 45.005: "Radio transmission and reception".

[10] 3GPP TS 45.010: "Radio subsystemsynchronization".

[11] 3GPP2 C.S0024-B: "cdma2000 High Rate Packet Data Air Interface Specification”.

[12] 3GPP2 C.S0002-D: "Physical Layer Standard for cdma2000 Spread Spectrum Systems - Release
A"

[13] 3GPP2 C.S0033-B: "Recommended Minimum Performance Standards for cdma2000 High Rate
Packet Data Access Terminal”.

[14] 3GPP2 C.S0011-C: "Recommended Minimum Performance Standards for cdma2000 Spread
Spectrum Mobile Stations".

[15] 3GPP2 C.S0005-D: Upper Layer (Layer 3) Signaling Specification for cdma2000 Sp read
Spectrum Systems

[16] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation”
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[17] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification™.

[18] 3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[19] 3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".

[20] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[21] 3GPP TS 36. 212 "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and

channel coding”.

[22] 3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by
the physical layer".

[23] 3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equip ment
(UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource
Management conformance testing".

[24] 3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

[25] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2"

[26] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[27] 3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial

Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);

Overall description; Stage 2"

[28] 3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
Application Protocol (X2AP)".

[29] 3GPP TS 25.101: "UE Radio transmission and reception (FDD)".

[30] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)

radio transmission and reception”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [26] and the following apply. A

term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [26].

Carrier aggregation: aggregation of two or more component carriers in order to support wider transmission
bandwidths TS 36.104 [30].

High operating band: an operating band with a higher downlink frequency with respect to another, low, operating
band.

Inter-band carrier aggregation: carrier aggregation of component carriers in different operating bands
TS 36.104 [30].

Intra-band contiguous carrier aggregation: contiguous carriers aggregated in the same operating band
TS 36.104 [30].

IDC autonomous denial subframes: The maximum number of uplink subframes in which the UE is allowed not to
transmit E-UTRAN signals when configured with IDC autonomous denial (TS 36.331 [2]).

IDC autonomous denial validity: It is the period over which the autonomous denial subframes are counted
(TS 36.331 [2]).
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IDC solution: This refers to DRX or IDC autonomous denial configured by eNodeB in response to receiving
InDevice Coexindication from the UE (TS 36.331[2]).

Low operating band: an operating band with a lower down link frequency with respect to another, high, operating
band.

MBS FN ABS: ABS configured in MBSFN-configurable subframe.

Non-MBSFN ABS: ABS configured in any downlink subframe.

Primary Cell: As defined in TS 36.331 [2].

Secondary Cell: As defined in TS 36.331 [2].

Serving Cell: As defined in TS 36.331 [2].

Primary Timing Advance Group: As defined in TS 36.331 [2].

Secondary Timing Advance Group: As defined in TS 36.331 [2].

Timing Advance Group: As defined in TS 36.331 [2].

X_RA: x-to-RS EPRE ratio for the channel or physical signal x in all transmitted OFDM symbols not containing RS.

X_RB: x-to-RS EPRE ratio for the channel or physical signal x in all transmitted OFDM symbols containing RS.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

[...] Values included in square bracket must be considered for further studies, because it means that a
decision about that value was not taken.
BW channe Channel bandwidth, defined in TS 36.101 subclause 3.2

CPICH_Ec Average energy per PN chip for the CPICH
CPICH_Ec/lo  The ratio of the received energy per PN chip for the CPICH to the total received power spectral
density at the UE antenna connector.

Ec Average energy per PN chip.

Es Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the
symbol, i.e. excluding the cyclic prefix, at the UE antenna connector

lo The total received power density, including signal and interference, as measured at the UE antenna
connector.

loc The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized
to the chip rate) of a band limited noise source (simulating interference from cells, which are not
defined in a test procedure) as measured at the UE antenna connector.

lot The received power spectral density of the total noise and interference for a certain RE (power
integrated over the RE and normalized to the subcarrier spacing) as measured at the UE antenna
connector

N, The power spectral density of a white noise source (average power per RE normalised to the
subcarrier spacing), simulating interference fromcells that are not defined in a test procedure, as
measured at the UE antenna connector

N prs Number of consecutive downlink positioning subframes as defined in clause 6.10.4.3 in TS 36.211

Nprs Physical Resource Block number as defined in clause 3.1 in TS 36.211.

Nta Timing offset between uplink and downlink radio frames at the UE, as defined in clause 3.1in TS
36.211.

N1 offset Fixed timing advance offset, as defined in clause 3.1 in TS 36.211.

PCMAX Configured UE transmitted power as defined in clause 6.2.5in TS 36.101.

PCMAX,c Configured UE trans mitted power on a serving cell ¢ as defined in clause 6.2.5A in TS 36.101.

PRP Received (linear) average power of the resource elements that carry E-UTRA PRS, measured at
the UE antenna connector.

S Cell Selection Criterion defined in TS 36.304, subclause 5.2.3.2 for E-UTRAN
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The ratio of the transmit energy per PN chip of the SCH to the total transmit power spectral
density at the UTRA Node B antenna connector

Received (linear) average power of the resource elements that carry E-UTRA synchronisation
signal, measured at the UE antenna connector

Cell selection RX level, defined in TS 36.304, subclause 5.2.3.2

Cell selection quality, defined in TS 36.304, subclause 5.2.3.2

Defined in TS 25.304, subclause 5.2.6.1.5

Defined in TS 25.304, subclause 5.2.6.1.5 for UTRAN and in TS 36.304, subclause 5.2.4.7 for E-
UTRAN

Defined in TS 36.304, subclause 5.2.4.7

Defined in TS 25.304, subclause 5.2.6.1.5

Defined in TS 36.304, subclause 5.2.4.7

Defined in TS 36.304, subclause 5.2.4.7

Defined in TS 36.304, subclause 5.2.4.7

Cell-specific positioning subframe configuration period as defined in clause 6.10.4.3in TS 36.211

TreestaeLisi-reg The RRC Re-establishment delay requirement, the time between the moment when erroneous

Treselection

CRCs are applied, to when the UE starts to send preambles on the PRACH.
Defined in TS 25.304, subclause 5.2.6.1.5

Treselectiongat Defined in TS 36.304, subclause 5.2.4.7

Treselectiongytra

Defined in TS 36.304, subclause 5.2.4.7

Treselectionytra Defined in TS 36.304, subclause 5.2.4.7
Treselectiongera Defined in TS 36.304, subclause 5.2.4.7

Ts

Basic time unit, defined in TS 36.211, clause 4

3.3

For the purposes of the present document, the abbreviations given in TR 21.905 [26] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905 [26].

Abbreviations

IXRTT CDMAZ2000 1x Radio Transmission Technology
ABS Almost Blank Subframe

ARQ Automatic Repeat Request

AWGN Additive White Gaussian Noise

BCCH Broadcast Control Channel

BCH Broadcast Channel

CA Carrier Aggregation

ccC Component Carrier

CCCH sbu Common Control Channel SDU

cal Cell Global Identifier

CPICH Common Pilot Channel

CPICH Ec/No  CPICH Received energy per chip divided by the power density in the band
CRS Cell-specific Reference Signals

C-RNTI Cell RNTI

DCCH Dedicated Control Channel

DL Downlink

DRX Discontinuous Reception

DTCH Dedicated Traffic Channel

DUT Device Under Test

E-CID Enhanced Cell-ID (positioning method)
ECGI Evolved CGI

eNB E-UTRAN NodeB

E-SMLC Enhanced Serving Mobile Location Centre
E-UTRA Evolved UTRA

E-UTRAN Evolved UTRAN

FDD Frequency Division Duplex

GERAN GSM EDGE Radio Access Network

GSM Global System for Mobile communication
HARQ Hybrid Automatic Repeat Request
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HO Handover

HRPD High Rate Packet Data

IDC In-Device Coexistence

LPP LTE Positioning Protocol

MAC Medium Access Control

MBSFN Multimedia Broadcast multicast service Single Frequency Network
MBSFN ABS  MBSFN Almost Blank Subframe

MDT Minimization of Drive Tests

MIB Master Information Block

OCNG OFDMA Channel Noise Generator

OFDM Orthogonal Frequency Division Multiplexing
OFDMA Orthogonal Frequency Division Multiple Access
OTDOA Observed Time Difference of Arrival

PBCH Physical Broadcast Channel

P-CCPCH Primary Common Control Physical Channel
PCell Primary Cell

PCFICH Physical Control Format Indicator CHannel
PDCCH Physical Downlink Control CHannel
PDSCH Physical Downlink Shared CHannel

PHICH Physical Hybrid-ARQ Indicator CHannel
PLMN Public Land Mobile Network

PMCH Physical Multicast Channel

PRACH Physical Random Access CHannel

PRS Positioning Reference Signal

PSS Primary Synchronization Signal

pTAG Primary Timing Advance Group

PUCCH Physical Uplink Control CHannel

PUSCH Physical Uplink Shared Channel

RSCP Received Signal Code Power

RSRP Reference Signal Received Power

RSRQ Reference Signal Received Quality

RSSI Received Signal Strength Indicator

RSTD Reference Signal Time Difference

QAM Quadrature Amp litude Modulation

RACH Random Access Channel

RAT Radio Access Technology

RNC Radio Network Controller

RNTI Radio Network Temporary Identifier

RRC Radio Resource Control

RRM Radio Resource Management

SCH Synchronization Channel

SCell Secondary Cell

SDU Service Data Unit

SFN System Frame Number

Sl System Information

SIB System Information Block

SON Self Optimized Network

SSS Secondary Synchronization Signal

STAG Secondary Timing Advance Group

TAG Timing Advance Group

TDD Time Division Duplex

TTI Transmission Time Interval

UE User Equip ment

UL Uplink

UMTS Universal Mobile Telecommunication System
UTRA Universal Terrestrial Radio Access
UTRAN Universal Terrestrial Radio Access Network

WB-RSRQ Wide Bandwith RSRQ

3GPP



Release 11 31 3GPP TS 36.133 V11.6.0 (2013-09)

3.4 Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification
36.521-3 [23] defines the test tolerances. These test tolerances are individually calculated for each test. The test
tolerances are then added to the limits in this specification to create test limits. The measurement results are compared

against the test limits as defined by the shared risk principle.

Shared Risk is defined in [ETR 273 Part 1 sub-part 2 clause 6.5].

3GPP



Release 11 32 3GPP TS 36.133 V11.6.0 (2013-09)

4 E-UTRAN RRC_IDLE state mobility

4.1 Cell Selection

After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in
TS36.304. This process allows the UE to select a suitable cell where to camp on in order to access available services. In
this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).

4.2 Cell Re-selection

42.1 Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp on it.

When the UE is in either Camped Normally state or Camped on Any Cell state on a cell, the UE shall atte mpt to detect,
synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-
frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency
information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined
in TS36.304, allowing the UE to limit its measurement activity.

4.2.2 Requirements

The UEshall search every layer of higher priority at least every Thigher priority search = (60 * Niayers) seconds, where Njayers is
the total number of configured higher priority E-UTRA, UTRA FDD, UTRA TDD, CDMA2000 1x and HRPD carrier
frequencies and is additionally increased by one if one or more groups of GSM frequencies is configured as a higher
priority.

In the requirements of Section 4.2.2 for the UE capable of CA, the applicable exceptions for side conditions are
specified in Annex B, Section B.4.2.
42.2.1 Measurement and evaluation of serving cell

The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in
[1] for the serving cell at least every DRX cycle.

The UE shall filter the RSRP and RSRQ measurements of the serving cell using at least 2 measurements. Within the set
of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.

If the UE has evaluated in Ngry cOnsecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S,
the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the
measurement rules currently limiting UE measurement activities.

Ifthe UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-

frequency, inter-frequency and inter-RAT information indicated in the systeminformation for 10s, the UE shall initiate
cell selection procedures for the selected PLMN as defined in [1].

Table 4.2.2.1-1: Ngery

DRX cycle Nserv
length [s] [number of
DRX cycles]
0.32 4
0.64 4
1.28 2
2.56 2
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4222 Void

4.2.2.3 Measurements of intra-frequency E-UTRAN cells

The UEshall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of identified
intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The UEshall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined
in TS36.304 within TgetecteutRAN_Intra When that Treselection=0. An intra frequency cell is considered to be detectable
according to RSRP, RSRP Es/lot, SCH_RP and SCH Es/Iot defined in Annex B.1.1for a corresponding Band.

The UE shall measure RSRP and RSRQ at least every TreasureeuTrRAN_ Intra (S€€ table 4.2.2.3-1) for intra-frequency cells
that are identified and measured according to the measurement rules.

The UE shall filter RSRP and RSRQ measurements of each measured intra-frequency cell using at least 2
measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
least TmeasureEUTRANfIntra/2

The UE shall not consider a E-UTRA neighbour cell in cell reselection, if it is indicated as not allowed in the
measurement control system information of the serving cell.

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within
TevaluateE-UTRAN intrn WheN T reserection = 0as specified in table 4.2.2.3-1 provided that the cell is at least 3dB better ranked.
When evaluating cells for reselection, the side conditions for RSRP and SCH apply to both serving and non-serving
intra-frequency cells.

If Treselection tiMer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall
evaluate this intra-frequency cell for the T eselection time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

Table 4.2.2.3-1: Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra

DRX | Tdetect,EUTRAN_ Intra | Tmeasure, EUTRAN_Intra Tevaluate E-UTRAN _intra
cycle [s] (number of [s] (number of [s] (number of DRX
length DRX cycles) DRX cycles) cycles)

[s]

0.32 1152 (36) 1.28 (4) 5.12 (16)

0.64 17.92 (28) 1.28 (2) 5.12 (8)

1.28 32(25) 1.28 (1) 6.4 (5)

256 58.88 (23) 256 (1) 7.68 (3)

4224 Measurements of inter-frequency E-UTRAN cells

The UE shall be able to identify new inter-frequency cells and perform RSRP or RSRQ measurements of identified
inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list
with physical layer cell identities is provided.

If Srxlev > Sponintrasearche and Squal > Sponinrasearcng then the UE shall search for inter-frequency layers of higher priority
at least every Thigher priority_search WNEre Thigher priority searcn IS described in clause 4.2.2.

If Srxlev < Sponintrasearche OF Squal < Sponintraseacho then the UE shall search for and measure inter-frequency layers of
higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the
UE is required to search for and measure higher priority layers shall be the same as that defined below.

The UEshall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined
in TS36.304 within Kearrier * Tdetea euTrRAN Inter If @t least carrier frequency information is provided for inter-frequency
neighbour cells by the serving cells when T eseiection = 0 provided that the reselection criteria is met by a margin of at
least 5dB for reselections based on ranking or 6d B for RSRP reselections based on absolute priorities or 4dB for RSRQ
reselections based on absolute priorities.
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The parameter Kearier is the number of E-UTRA inter-frequency carriers indicated by the serving cell. An inter-
frequency cell is considered to be detectable according to RSRP, RSRP Es/lot, SCH_RP and SCH Es/lot defined in
Annex B.1.2 for a corresponding Band.

When higher priority cells are found by the higher priority search, they shall be measured at least every Trmeasure-
utraN_inter - If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the
UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection.

However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE
before it makes any determination that it may stop measuring the cell. If the UE detects on a E-UTRA carrier a cell
whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the
serving cell, the UE is not required to perform measurements on that cell.

The UE shall measure RSRP or RSRQ at least every Kearrier * Tmeasur,euTRAN_ Inter (S€€ table 4.2.2.4-1) for identified lower
or equal priority inter-frequency cells. If the UE detects on a E-UTRA carrier a cell whose physical identity is indicated
as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required

to perform measurements on that cell.

The UE shall filter RSRP or RSRQ measurements of each measured higher, lower and equal priority inter-frequency
cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements
shall be spaced by at least TyeasureguTRAN Inter 2.

The UE shall not consider a E-UTRA neighbour cell in cell reselection, if it is indicated as not allowed in the
measurement control system information of the serving cell.

For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 36.304
within Kearrier * Tevaluae,e-UTRAN Inter WNEN T resdection = 0as specified in table 4.2.2.4-1 provided that the reselection criteria
is met by a margin of at least 5dB for reselections based on ranking or 6d B for RSRP reselections based on absolute
priorities or 4dB for RSRQ reselections based on absolute priorities. When evaluating cells for reselection, the side
conditions for RSRP and SCH apply to both serving and inter-frequency cells.

If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving cell, the UE shall

evaluate this inter-frequency cell for the T eselection time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

Table 4.2.2.4-1: Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,EUTRAN_lnter

DRX Tdetect,EUTR AN_Inter Tmeasure, EUTRAN_ Inter Tevaluate,E-
cycle [s] (number of [s] (number of UTRAN_Inter
length DRX cycles) DRX cycles) [s] (number

[s] of DRX
cycles)

0.32 11.52 (36) 1.28 (4) 5.12 (16)

0.64 17.92 (28) 1.28 (2) 5.12 (8)

1.28 32(25) 1.28 (1) 6.4 (5)

2.56 58.88 (23) 2.56 (1) 7.68 (3)

For higher priority cells, a UE may optionally use a shorter value for Tmeasuree-utra_mter Which shall not be less than
Max(0.64 s, one DRX cycle).

4225 Measurements of inter-RAT cells

If Srxlev > Sponintraseache @nd Squal > Sponinraseachg then the UE shall search for inter-RAT layers of higher priority at
least every Thigher priority_search WNEre Thigner priority searcn 1S described in clause 4.2.2

If Srxlev < Sponntrasearse OF Squal < Sponinrasearcno then the UE shall search for and measure inter-RAT layers of higher,
lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to
search for and measure higher priority inter-RAT layers shall be the same as that defined below for lower priority
RATS.
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42251 Measurements of UTRAN FDD cells

When the measurement rules indicate that UTRA FDD cells are to be measured, the UE shall measure CPICH Ec/lo
and CPICH RSCP of detected UTRA FDD cells in the neighbour frequency list at the minimum measurement rate
specified in this section. The parameter Nytra_carier iS the number of carriers in the neighbour frequency list. The UE
shall filter CPICH Ec/lo and CPICH RSCP measurements of each measured UTRA FDD cell using at least 2
measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
least half the minimum specified measurement period.

The UE shall evaluate whether newly detectable UTRA FDD cells have met the reselection criteria in TS 36.304 within
time (NUTRAfcarrier) * TdetectUTRAfFDD when Srxlev < SnonlntraSean:hP or Squal < SnonlntraSearchQ when TreseleCtionRAT =0
provided that the reselection criteria is met by a margin of at least 6dB for reselections based on RSCP, or a margin of
at least 3dB for reselections based on Ec/lo.

Cells which have been detected shall be measured at least every (Nytra_crrier) * TmeasurecuTra_Fop When Srxlev <
SnonlntraSeard”lP or Sq ual = SnonIntraSef:lrchQ-

When higher priority UTRA FDD cells are found by the higher priority search, they shall be measured at least every
TreasureuTrA FOD- I, after detecting a cell in a higher priority search, it is determined that reselection has not occurred
then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection.
However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE
before it makes any determination that it may stop measuring the cell.

For a cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall
be capable of evaluating that an already identified UTRA FDD cell has met reselection criterion defined in
TS 36.304 [1] within (Nutra_crier) * TevauaeutrRa_Fop WHeN Tredeaion = 0 as speficied in table 4.2.2.5.1-1 provided that
the reselection criteria is met by a margin of at least 6d B for reselections based on RSCP, or a margin of at least 3dB for
reselections based on Ec/lo.

If Treselection timer has a non zero value and the UTRA FDD cell is satisfied with the reselection criteria which are

defined in [1], the UE shall evaluate this UTRA FDD cell for the Tyeserection time. If this cell remains satisfied with the
reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.5.1-1: TyetectuTRA FDDs TmeasureuTRA FDD, @Nd TevauaeUTRA FOD

DRX TdetectuTRA_ FDD | TmeasureUTRA_FDD TevaluateUTRA FDD
cycle [s] [s] (number of [s] (number of
length DRX cycles) DRX cycles)

[s]

0.32 5.12 (16) 15.36 (48)
0.64 30 5.12 (8) 15.36 (24)
1.28 6.4(5) 19.2 (15)
2.56 60 7.68 (3) 23.04 (9)

For higher priority cells, a UE may optionally use a shorter value for Tmeasureutra_rop ,Which shall not be less than
Max(0.64 s, one DRX cycle).

42.25.2 Measurements of UTRAN TDD cells

When the measurement rules indicate that UTRA TDD cells are to be measured, the UE shall measure P-CCPCH RSCP
of detected UTRA TDD cells in the neighbour frequency list at the minimum measure ment rate specified in this section.
The parameter Nytra _carrier o0 IS the number of carriers used in the neighbour frequency list. The UE shall filter P-
CCPCH RSCP measurements of each measured UTRA TDD cell using at least 2 measurements. Within the set of
measurements used for the filtering, at least two measurements shall be spaced by at least half the minimum specified
measurement period. P-CCPCH RSCP of UTRAN TDD cells shall not be filtered over a longer period than that
specified in table 4.2.2.5.2-1.

The UE shall evaluate whether newly detectable UTRA TDD cells have met the reselection criteria in TS 36.304 within

time (Nutra_carier 7o) * TdeteautrA TOD WheN Srxlev < Sponmtraseara OF Squal < Sponintrasearcnig WNEN Treseleciion = 0 provided
that the reselection criteria is met by a margin of at least 6dB.

Cells which have been detected shall be measured at least every (Nytra carier ToD) * TmeasureutrA TOD SPXlev <
Shonintrasearcip OF SQUal < Sponntrasearcho-
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When higher priority UTRA TDD cells are found by the higher priority search, they shall be measured at least every
TreasureuTrA ToD- I, after detecting a cell in a higher priority search, it is determined that reselection has not occurred
then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection.
However, the minimum measurement filtering requirements specified later in this clause shall still be met by the UE
before it makes any determination that it may stop measuring the cell.

For a cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall
be capable of evaluating that an already identified UTRA TDD cell has met reselection criterion defined in [1] within
NuTrA_caniier 0D * TevauaeuTrRA_ToD WHEN Tresdection = 0as specified in table 4.2.2.5.2-1 provided that the reselection criteria
is met by a margin of at least 6dB.

If Threselection timer has a non zero value and the UTRA TDD cell is satisfied with the reselection criteria which are
defined in [1], the UE shall evaluate this UTRA TDD cell for the Tieseiection time. If this cell remains satisfied with the
reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.5.2-1: TyetectuTRA TDDs TmeasureUTRA ToD &N TevauateUTRA TDD

DRX TdetectuTRA_ TDD | TmeasureUTRA_TDD TevaluateUTRA TDD
cycle [s] [s] (number of [s] (number of
length DRX cycles) DRX cycles)
[s]
0.32 5.12 (16) 15.36 (48)
0.64 30 5.12 (8) 15.36 (24)
1.28 6.4(5) 19.2 (15)
2.56 60 7.68 (3) 23.04 (9)

For higher priority cells, a UE may optionally use a shorter value for Tmeasureutra_top,Which shall not be less than
Max(0.64 s, one DRX cycle).

42253 Measurements of GSM cells

When the measurement rules defined in [1] indicate that E-UTRAN inter-frequencies or inter-RAT frequency cells are
to be measured, the UE shall measure the signal level of the GSM BCCH carriers if the GSM BCCH carriers are
indicated in the measurement control systeminformation of the serving cell. GSM BCCH carriers of lower priority than
the serving cell shall be measured at least every Teasurecsv (Se€ table 4.2.2.5.3-1).

When higher priority GSM BCCH carriers are found by the higher priority search, they shall be measured at least every
Treasurecsm, and the UE shall decode the BSIC of the GSM BCCH carrier. If, after detecting a cell in a higher priority
search, it is determined that reselection has not occurred then the UE is not required to continuously measure the
detected cell to evaluate the ongoing possibility of reselection, or to continuously verify the BSIC of the GSM BCCH
carrier every 30s. However, the minimum measurement filtering requirements specified later in this clause shall still be
met by the UE before it makes any determination that it may stop measuring the cell.

The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples
for each cell shall be as far as possible uniformly distributed over the averaging period.

If continuous GSM measurements are required by the measurement rules in [1], the UE shall attempt to verify the BSIC
at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If a change of BSIC is detected for one GSM
cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on a BCCH carrier a
BSIC which is indicated as not allowed for that carrier in the measurement control system information of the serving
cell, the UE is not required to perform BSIC re-confirmation for that cell.

The UE shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodulate the BSIC of that
GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell reselection, if it is indicated
as not allowed in the measurement control system information of the serving cell.

If Treselection timer has a non zero value and the GSM cell is satisfied with the reselection criteria which are defined in [1],
the UE shall evaluate this GSM cell for the Tyeselection time. If this cell remains satisfied with the reselection criteria
within this duration, then the UE shall reselect that cell.
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Table 4.2.2.5.3-1: TeasureGsm,

DRX Tmeasure, GSM
cycle [s] (number
length of DRX

[s] cycles)

0.32 5.12 (16)

0.64 5.12 (8)

1.28 6.4(5)

2.56 7.68 (3)

42254 Measurements of HRPD cells

In order to perform measurement and cell reselection to HRPD cell, the UE shall acquire the timing of HRPD cells.

When the measurement rules indicate that HRPD cells are to be measured, the UE shall measure CDMA2000 HRPD
Pilot Strength of HRPD cells in the neighbour cell list at the minimum measurement rate specified in this section.

The parameter ‘Number of HRPD Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the number of
carriers used for all HRPD cells in the neighbour cell list.

When the E-UTRA serving cell fulfils Srxlev > Syoninrasarae @nd Squal > Sponintrasearho, the UE shall search for
CDMA2000 HRPD layers of higher priority at least every Thigher priority search Where Thigher priority seach 1S defined in
clause 4.2.2.

For CDMA2000 HRPD cells which have been detected, the UE shall measure CDMA2000 HRPD Pilot Strength at
least every (Number of HRPD Neighbor Frequency)*T measurrre D, When the E-UTRA serving cell Srxlev < Shonmtrasearchp

or Squal < SnonlntraSeaer-

The UE shall be capable of evaluating that the COMA2000 HRPD cell has met cell reselection criterion defined in [1]
Within TeyaluaeHRPD-

Table 4.2.2.5.4-1 gives values of T gasurerrep @Nd TevaaeHreD.

Table 4.2.2.5.4-1: TeasureHRPD and T evauateHRPD

DRX TeasureHRPD TevaluateHrPD [S]
cycle [s] (number (number of
length of DRX DRX cycles)

[s] cycles)

0.32 5.12 (16) 15.36 (48)

0.64 5.12 (8) 15.36 (24)

1.28 6.4 (5) 19.2 (15)

2.56 7.68 (3) 23.04 (9)

If Treselection timer has a non zero value and the CDMA2000 HRPD cell is satisfied with the reselection criteria which are
defined in [1], the UE shall evaluate this CDMA 2000 HRPD cell for the Tyeseection time. If this cell remains satisfied with
the reselection criteria within this duration, then the UE shall reselect that cell.

42255 Measurements of cdma2000 1X

In order to perform measurement and cell reselection to cdma2000 1X cell, the UE shall acquire the timing of
cdma2000 1X cells.

When the measurement rules indicate that cdma2000 1X cells are to be measured, the UE shall measure cdma2000 1x
RTT Pilot Strength of cdma2000 1X cells in the neighbour cell list at the minimum measurement rate specified in this
section.

The parameter ‘Number of CDMA2000 1X Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the
number of carriers used for all cdma2000 1X cells in the neighbour cell list.

When the E-UTRA serving cell fulfils Srxlev > Sponinrasarawe and Squal > Sponintrasearcng, the UE shall search for
cdma2000 1X layers of higher priority at least every Thigner priority_seach WNere Thigner priority search S defined in clause 4.2.2.
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For CDMA 2000 1X cells which have been detected, the UE shall measure CDMA2000 1xRTT Pilot Strength at least
every (Number of CDMA2000 1X Neighbor Frequency)*T peasurecomazooo 1x, When the E-UTRA serving cell Srxlev <
Shonintrasearae OF Squal < Sponintrasearchg. The UE shall be capable of evaluating that the cdma2000 1X cell has met cell

reselection criterion defined in [1] within Teyaiuaecomazonn_1x-

Table 4.2.2.5.5-1 giveS values of TrmasureCDMAZOOO_lX and TevaluaeCDMAZOOO_lX.

Table 4.2.2.5.5-1: TreasureCDMA2000 1X and T evaluateCDMA2000 1X

DRX | TrmeasurecDMA2000 1% | TevaluatecDMA2000 1x
cycle [s] (number of [s] (number of
Ing]th DRX cycles) DRX cycles)
S

0.32 5.12 (16) 15.36 (48)
0.64 5.12 (8) 15.36 (24)
1.28 6.4 (5) 19.2 (15)
2.56 7.68 (3) 23.04 (9)

If Treselection timer has a non zero value and the CDMA2000 1X cell is satisfied with the reselection criteria which are
defined in [1], the UE shall evaluate this CDMA 2000 1X cell for the Treseleqion time. If this cell remains satisfied with
the reselection criteria within this duration, then the UE shall reselect that cell.

4226 Evaluation of cell re-selection criteria

The UE shall evaluate the intra-frequency, inter-frequency and inter-RAT cell reselection criteria defined in [1] at least
every DRX cycle. When a non zero value of T eselection IS Used, the UE shall only perform reselection on an evaluation
which occurs simultaneously to, or later than the expiry of the T esejection timer.

4.2.2.7 Maximum interruption in paging reception

UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging
reception.

At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging
reception until the UE is capable to start monitoring downlink channels of the target intra-frequency and inter-frequency
cell for paging reception. The interruption time shall not exceed Tsj.eytra + 50 mMs.

At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is
capable to start monitoring downlink channels for paging reception of the target inter-RAT cell. For E-UTRAN to
UTRA cell re-selection the interruption time must not exceed Ts.ytra +50 ms. For E-UTRANto GSM cell re-
selection the interruption time must not exceed Tgccn + 50 ms.

Tsi-euTra IS the time required for receiving all the relevant system information data according to the reception procedure
and the RRC procedure delay of system information blocks defined in TS 36.331 [2] fora E-UTRAN cell.

Tsi.uTtra IS the time required for receiving all the relevant system information data according to the reception procedure
and the RRC procedure delay of system information blocks defined in [7] fora UTRAN cell.

Teccn is the maximumtime allowed to read BCCH data froma GSM cell defined in [8].

These requirements assume sufficient radio conditions, so that decoding of system information can be made without
errors and does not take into account cell re-selection failure.

At cell re-selection to HRPD, the UE shall monitor the downlink of serving cell for paging reception until the UE is
capable of starting to monitor downlink channels for paging reception of the target HRPD cell. For HRPD cell re-
selection the interruption time must not exceed Ts).ygrpp + 50 Ms.

Tsi-nrep IS the time required for receiving all the relevant systeminformation data according to the reception procedure
and the upper layer (Layer 3) procedure delay of system information blocks defined in [11] in for HRPD cell.

At cell re-selection to cdma2000 1X, the UE shall monitor the downlink of serving cell for paging reception until the
UE is capable of starting to monitor down link channels for paging reception of the target cdma2000 1X cell. For
cdma2000 1X cell re-selection the interruption time must not exceed Ts)-cdmaz000 1x + 50 ms.
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Tsi-camaz000_1x IS the time required for receiving all the relevant systeminformation data according to the reception
procedure and the upper layer (Layer 3) procedure delay of systeminformation blocks defined in [15] for cdma2000 1X
cell.

42.2.8 void

4229 UE measurement capability
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:

- Intra-frequency carrier, and

Depending on UE capability, 3FDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 3FDD UTRA carriers, and

- Depending on UE capability, 3 TDD UTRA carriers, and

- Depending on UE capability, 32 GSM carriers, and

- Depending on UE capability, 3cdma2000 1x carriers, and

Depending on UE capability, 3 HRPD carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be
capable of monitoring a total of at least 8 carrier frequency layers, which includes serving layer, comprising of any
above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer
corresponds to 32 cells), cdma2000 1x and HRPD layers.

42210 Reselection to CSG cells

Note: Requirements in this clause are minimum requirements defined to ensure the testability of autonomous
CSG search. Further information on autonomous search times in practical deployments is available in
[25].

Reselection from non CSG to CSG cells may be performed using UE autonomous search as defined in [1] when at least
one CSGID is included in the UE’s CSG whitelist. The requirements in this clause are valid for reselection to CSG

cells previously visited by the UE when the radio configuration parameters, including the carrier frequency and physical
cell identity of the CSG cell, non CSG cell and other neighbour cells are unchanged from the most recent previous visit.

NOTE: According to [1], the UE autonomous search function, per UE implementation, determines when and/or
where to search for allowed CSG cells.

4.2.2.10.1 Reselection from a non CSG to an inter-frequency CSG cell
The UE shall perform search and reselection to an allowed inter-frequency CSG cell that has met CSG reselection

criterion defined in [1] and that is in its whitelist, within 6 minutes in the conditions shown in table 4.2.2.10.1-1. There
is no need for statistical testing of this require ment.
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Table 4.2.2.10.1-1: Parameters for CSG inter-frequency reselection

Parameter Unit Cell 1 Cell 2
EARFCN "% Channel 1 Channel 2
CSG indicator False True
Physical cell identity™<" 1 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
PBCH_RA dB
PBCH_RB dB
PSS _RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™®* dB
OCNG_RB™"* dB
Qrxdevmin dBm -140 -140
N dBm/15 kHz Of
oc
RSRP™° dBm/15 KHz -110 [ -110
Note 1:  For this requirement to be applicable, the EARFCN and physical cell
identity for cell 1 and cell 2 shall be unchanged from when the CSG cell
was visited previously
Note 2:  Chosen to ensure that CSG autonomous search has a high probability
of success on every attempt made by UE

4.2.2.10.2 Reselection from a non CSG to an inter-RAT UTRAN FDD CSG cell

The UE shall perform search and reselection to an allowed inter-RAT UTRAN FDD CSG cell that has met CSG
reselection criterion defined in [1] and that is in its whitelist, within 6 minutes in the conditions shown in table
4.2.2.10.2-1. There is no need for statistical testing of this require ment.
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Table 4.2.2.10.2-1: Parameters for CSG inter-RAT UTRAN FDD reselection

Parameter Unit Cell 1 Cell 2
EARFCN "% Channel 1 N/A
UARFCN ™°* N/A Channel 2
CSG indicator False True
Physical cell identity™ 1 N/A
Primary scrambling code N/A Scrambling
Notel code 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
Visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB aB 0 N/A
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™®T dB
OCNG_RB™™®* dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP™® dBm/15 KHz -110
CPICH_RSCP ™° dBm -100
CPICH_Ec/lor dB -10
PCCPCH_Ecl/lor dB -12
SCCPCH_Ec/lor dB -12
AICH_Ec/lor dB N/A -15
SCH_Ec/lor dB -15
PICH_Ec/lor dB -15
loc dBm/3.84 MHz Off
Note 1:  For this requirement to be applicable, the EARFCN and physical cell
identity for cell 1 and the UARFCN and scrambling code for cell 2 shall
be unchanged from when the CSG cell was visited previously
Note 2:  Chosen to ensure that CSG autonomous search has a high probability
of success on every attempt made by UE

4.3 Minimization of Drive Tests (MDT)

UE supporting minimisation of drive tests shall be capable of:

- logging measurements in RRC_IDLE, reporting the logged measurements and meeting requirements in this
clause;

- logging of RRC connection establishment failure, reporting the logged failure and meeting require ments in this
clause;

- logging of radio link failure and handover failure, reporting the logged failure and meeting requirements in this
clause.
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4.3.1 Introduction

The logged MDT requirements consist of measurement requirements as specified in clause 4.3.2 and relative time
stamp accuracy requirements as specified in clause 4.3.3. Both sets of requirements are applicable for intra-frequency,
inter-frequency and inter-RAT cases in RRC_IDLE state. The MDT procedures are described in [27].

For RRC connection establishment failure logging and reporting, the MDT requirements consist o f requirements for
measurements performed and logged in RRC_IDLE state specified in clause 4.3.2 and relative time stamp accuracy
requirement for RRC connection establishment failure log reporting as specified in clause 4.3.4.

4.3.2 Measurements

The requirements specified in this clause apply for the measurements (GSM carrier RSSI, UTRA CPICH RSCP, UTRA
CPICH Ec/lo, P-CCPCH RSCP for UTRA 1.28 TDD, E-UTRA RSRP and E-UTRA RSRQ) performed and logged by
the UE for MDT in RRC_IDLE. The requirements apply for the measurements included in logged MDT reports and
RRC connection establishment failure reports.

43.2.1 Requirements

The measurement values that are used to meet serving cell and reselection requirements as specified in sections 4.2.2.1,
4.2.2.3,4.2.2.4, 4.2.2.5 shall also apply to values logged for MDT measurements in RRC_IDLE state.

4.3.3 Relative Time Stamp Accuracy

The relative time stamp for a logged measurement is defined as the time from the moment the MDT configuration was
received at the UE until the measurement was logged, see TS 36.331 [2].

4331 Requirements

The accuracy of the relative time stamping is such that the drift of the time stamping shall be not more than + 2 seconds

per hour.

4.3.4  Relative Time Stamp Accuracy for RRC Connection Establishment
Failure Log Reporting

Relative time stamp for RRC connection establishment failure log reporting is defined as the time elapsed from the last
RRC connection establishment failure to the time when the log is included in the report TS 36.331 [2]. The UE shall
report the RRC connection establishment failure log, while meeting the accuracy requirement specified in

clause 4.3.4.1.

43.4.1 Requirements

The accuracy of the relative time stamping for RRC connection establishment failure log reporting is such that the drift
of the time stamping shall not be larger than £ 0.72 seconds per hour and + 10 seconds over 48 hours. The relative time
stamp accuracy requirements shall apply provided that:

- no power off or detach occurs after the RRC connection establishment failure had been detected and until the log
is time-stamped.

NOTE: This requirement does not need to be tested.

4.3.5 Relative Time Stamp Accuracy for Radio Link Failure and Handover
Failure Log Reporting

The UE shall report the radio link and handover failure log, while meeting the accuracy requirements specified in this
section.
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4351 Requirements for timeSinceFailure

Relative time stamp accuracy requirements for timeSinceFailure reported for MDT in a radio link failure or handover
failure log are specified in this clause. timeSinceFailure determines the time elapsed fromthe last radio link failure or
handover failure in E-UTRA to the time when the log is included in the report TS 36.331 [2].

The accuracy of the relative time stamping for timeSinceFailure is such that the drift of the time stamping shall not be
larger than + 0.72 seconds per hour and + 10 seconds over 48 hours. These relative time stamp accuracy require ments
shall apply provided that:

- no power off or detach occurs after the RLF or handover failure had been detected and until the log is time-
stamped.

5 E-UTRAN RRC_CONNECTED state mobility

Note 1: For the performance requirements specified hereafter, the state when no DRX is used is defined as follows:
- DRXparameters are not configured; or
- DRXparameters are configured and
o drx-InactivityTimer is running; or
o drx-RetransmissionTimer is running; or
o mac-ContentionResolutionTimer is running; or
o aScheduling Requestsent on PUCCH is pending; or

o anuplink grant for a pending HARQ retransmission can occur and there is data in the
corresponding HARQ buffer; or

o aPDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been
received after successful reception of a Random Access Response for the explicitly signaled
preamble (only applicable to UEs in RRC_CONNECTED).

Otherwise
- ltis the state when DRX is used.

Note 2: Unless otherwise stated, the requirements in sections 5.1, 5.2.2.2, 5.2.2.3,5.2.2.4, 5.3 and 5.4 are also
applicable when a UE is configured with Scell(s).

51 E-UTRAN Handover

5.1.1 Introduction
5.1.2 Requirements

5.12.1 E-UTRAN FDD - FDD

The requirements in this clause are applicab le to both intra-frequency and inter-frequency handovers.

51211 Handover delay
Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].

When the UE receives a RRC message imply ing handover the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dpandover S€CONds from the end of the last TTI containing the RRC command.
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Where:

Dhandover €quals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5.1.2.1.2.

5.1.2.1.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies
when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt = Tsearcn + Tyu + 20 ms

Where:

Tsearan IS the time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then Ty =0 ms. If the target cell is unknown and
signal quality is sufficient for successful cell detection on the first attempt, then Tgearcn = 80 ms. Regardless of
whether DRX is in use by the UE, Tseqcn Shall still be based on non-DRX target cell search times.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to 30 ms.

NOTE: The actual value of T,y shall depend upon the PRACH configuration used in the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification require ment
during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in
Clause 8.1.2.2.1 for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.

5.2.2.2 E-UTRAN FDD - TDD

The requirements in this clause are applicable to handover from FDD to TDD. The requirements in this clause shall
apply to UE supporting FDD and TDD.

The requirements in clause 5.2.2.4 apply for this section.

5.2.22.1 (Void)
5.2.2.2.2 (Void)
5.2.2.3 E-UTRAN TDD - FDD

The requirements in this clause are applicable to handover from TDD to FDD. The requirements in this clause shall
apply to UE supporting FDD and TDD.

The requirements in clause 5.1.2.1 apply for this section.

522.3.1 (Void)
5.2.2.3.2 (Void)
5.2.2.4 E-UTRAN TDD - TDD

The requirements in this clause are applicab le to both intra-frequency and inter-frequency handovers.

5.22.4.1 Handover delay

Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].
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When the UE receives a RRC message implying handover, the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dpandover S€CONds from the end of the last TTI containing the RRC command.

Where:

Dhandover €quals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5. 2.2.4.2.

5.2.2.4.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies
when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt

Tinterrupt = Tsearch + Tiu + 20 ms

Where

Tsearch IS the time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then T ey =0 ms. If the target cell is unknown and
signal quality is sufficient for successful cell detection on the first attempt, then Tgearch =80 ms. Regardless of
whether DRX is in use by the UE, Tseqrch Shall still be based on non-DRX target cell search times.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to 30 ms.

NOTE: The actual value of T,y shall depend upon the PRACH configuration used in the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 8.1.2.2.2
for intra-frequency handover and Clause 8.1.2.3.4 for inter-frequency handover.

5.3 Handover to other RATs

5.3.1 E-UTRAN - UTRAN FDD Handover

53.11 Introduction

The purpose of inter-RAT handover from E-UTRAN to UTRAN FDD is to change the radio access mode from E-
UTRANto UTRAN FDD. The handover procedure is initiated from E-UTRAN with a RRC message that implies a
hard handover as described in TS 36.331 [2].

5.31.1.1 Handover delay

When the UE receives a RRC message implying handover to UTRAN the UE shall be ready to start the transmission of
the new UTRA uplink DPCCH within Dpandover S€CONds from the end of the last E-UTRAN TTI containing the RRC
MOBILITY FROM E-UTRA command.

where:

- Dnandover €quals the RRC procedure delay, which is 50 ms plus the interruption time stated in clause 5.3.1.1.2.

5.3.1.1.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission on the uplink DPCCH in UTRAN FDD, excluding the RRC procedure
delay. The interruption time depends on whether the target cell is known to the UE or not.
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The target cell is known if it has been measured by the UE during the last 5 seconds otherwise it is unknown. The UE
shall always performa UTRA synchronisation procedure as part of the handover procedure.

If the target cell is known the interruption time shall be less than Tinterruptl
Tinterrupt1 = T+ Tsynct50+ 10%F e ms
If the target cell is unknown the interruption time shall be less than TinterruptZ
Tinterruptz =Tiu+Tsynct150 + 10*Fux ms
This requirement shall be met, provided that there is one target cell in the MOBILITY FROM E-UTRA command.
Performance requirements for E-UTRA to UTRA soft handover are not specified. When UE is connected to an E-
UTRA cell, UTRA SFN timing measurements are not reported. This implies that the timing of the DPCH of the UTRA

target cells in the active set cannot be configured by UTRAN to guarantee that all target cells fall within the UE
reception window of Ty +/- 148 chips.

Where:
Tiu is the interruption uncertainty when changing the timing fromthe E-UTRAN to the new UTRAN
cell. T,y can be up to one UTRA frame (10 ms).
Frrax denotes the maximum number of radio frames within the transmission time intervals of all
transport channek that are multiplexed into the same CCTrCH on the UTRA target cell.
Tsync is the time required for measuring the downlink DPCCH channel as stated in TS 25.214[20],

clause 4.3.1.2. In case higher layers indicate the usage of a post-verification period Tsyn=0 ms.
Otherwise Tsync=40 ms.

The phase reference is the primary CPICH.

The requirements in this clause assume that N312 has the smallest possible value i.e. only one insync is required.

5.3.2 E-UTRAN - UTRAN TDD Handover

53.21 Introduction

The purpose of inter-RAT handover from E-UTRANto UTRAN TDD is to change the radio access mode from E-
UTRANto UTRAN TDD. The handover procedure is initiated from E-UTRAN with a RRC message that implies a
hard handover as described in TS 36.331 [2].

5.3.2.2 Requirements

The requirements in this clause shall apply to UE supporting E-UTRAN and UTRAN TDD.

5.3.2.2.1 Handover delay

When the UE receives a RRC message implying E-UTRAN/UTRAN TDD handover the UE shall be ready to start the
transmission of the new uplink DPCH or the SYNC-UL within Dyandover S€conds fromthe end of the last TTI containing
the RRC MOBILITY FROM E-UTRA command.

Where:

- Dnandover €quals the RRC procedure delay, which is 50 ms plus the interruption time stated in clause 5.3.2.2.

5.3.2.2.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission on the uplink DPCH or the SYNC-UL in UTRAN TDD, excluding the
RRC procedure delay. The interruption time depends on whether the target cell is known to the UE or not.

The UE shall always performa UTRA synchronisation procedure as part of the handover procedure.
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If the target cell has been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterruptl

Tinterrupﬂ: Tomsett TuL+30*Fsen+20 +10*F ax MS

If the target cell has not been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterrupt2

Tinteruip= Tofsett TuL +30*Fsen+180 +10%F gy MS

Where:
Tofiset Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time
that can elapse until the appearance of a Beacon channel
TuL Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell
Fsen Equalto 1 if SFN decoding is required and equal to 0 otherwise
Frax denotes the maximum number of radio frames within the transmission time intervals of all

transport channek that are multiplexed into the same CCTrCH.

The interruption time requirements for an unknown target cell shall apply only if the signal quality of the unknown
target cell is sufficient for successful synchronisation with one attempt.

53.3 E-UTRAN - GSM Handover

5331 Introduction

The purpose of inter-RAT handover from E-UTRAN to GSM is to transfer a connection between the UE and E-
UTRAN to GSM. The handover procedure is initiated from E-UTRAN with a RRC message (MOBILITY FROM E-
UTRA). The procedure is described in in TS 36.331 [2].

5.3.3.2 Requirements
The requirements in this clause shall apply to UE supporting E-UTRAN and GSM.

The requirements given below in Tables 5.3.3.2.1-1 and 5.3.3.2.2-1 for the case where the UE has not synchronised to
the GSM cell before receiving the RRC MOBILITY FROM E-UTRA command are valid when the signal quality of the
GSM cell is sufficient for successful synchronisation with one attempt. If the UE is unable to synchronise to the GSM
cell on the first attempt, it shall continue to search for synchronisation information for up to 800 ms duration. If after
800 ms the UE has not synchronised to the GSM cell it shall follow the handover failure procedure specified in

TS 36.331[2].

5.3.3.2.1 Handover delay

When the UE receives a RRC MOBILITY FROM E-UTRA command the UE shall be ready to transmit (as specified in
[10]) on the channel of the new RAT within the value in table 5.3.3.2.1-1 fromthe end of the last TTI containing the
RRC command. The UE shall process the RRC procedures for the MOBILITY FROM E-UTRA command within 50
ms, which is noted as RRC procedure delay.

Table 5.3.3.2.1-1: E-UTRAN/GSM handover - handover delay

UE synchronisation status handover delay [ms]
The UE has synchronised to the GSM cell before the 90
RRC MOBILITY FROME-UTRA COMMAND is received
The UE has not synchronised to the GSM cell before 190
the RRC MOBILITY FROM E-UTRA COMMAND is
received
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5.3.3.2.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission on the uplink channel in GSM, excluding the RRC procedure delay.
The interruption time depends on whether the UE has synchronized to the target GSM cell or not and shall be less than
the value specified in table 5.3.3.2.2-1.

Table 5.3.3.2.2-1: E-UTRAN/GSM handover - interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the 40
RRC MOBILITY FROME-UTRA COMMAND is received
The UE has not synchronised to the GSM cell before 140
the RRC MOBILITY FROM E-UTRA COMMAND is
received

54 Handover to Non-3GPP RATs

541 E-UTRAN — HRPD Handover

54.1.1 Introduction

The handover procedure from E-UTRAN to HRPD is initiated when E-UTRAN sends handover command to the UE
through dedicated RRC signalling.

541.1.1 Handover delay

The handover delay (Dnandover) is defined as the sumof the RRC procedure delay, which is 50 ms and the interruption
time specified in clause 5.4.1.1.2.

When the UE receives a RRC message implying handover to HRPD, the UE shall be ready to start the transmission of
the new reverse control channel in HRPD within Dyangover from the end of the last E-UTRAN TTI containing the RRC
command.

54.1.1.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission of the reverse control channel in HRPD, excluding the RRC procedure
delay. The interruption time depends on whether the target cell is known to the UE or not.

An HRPD cell is known if it has been measured by the UE during the last 5 seconds otherwise it is unknown. Under the
reference conditions specified in sub-clause 6.6 of [13], the interruption time shall be less than Tinterrupt

Tinterrupt = Tiu + 40 + 10*KC*SW + 10*OC*SWo ms

Where:

Tiu It is the interruption uncertainty when changing the timing from the E-UTRAN to the new HRPD
cell. T,y can be up to one HRPD frame (26.66 ms).
_ [ srch_win_k | o o

SWg is SWg = T where srch_win_k is the number of HRPD chips indicated by the
search window for known target HRPD cells in the message
_ srch_win_o ] o o

SWo is SWg = T where srch_win_o is the number of HRPD chips indicated by the

search window for unknown target HRPD cells in the message
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KC It is the number of known target HRPD cells in the message, and
oC It is the number of unknown target HRPD cells in the message.

Note: An additional delay in the interruption time may occur due to the reverse link silence interval [11], which is
specific to HRPD.

54.2 E-UTRAN — cdma2000 1X Handover

54.2.1 Introduction

The handover procedure from E-UTRAN to cdma2000 1X is initiated when E-UTRAN sends handover command to the
UE through dedicated RRC signalling.

54211 Handover delay

The handover delay (Dnandover) is defined as the sumof the RRC procedure delay, which is 130 ms and the
interruption time specified in clause 5.4.2.1.2.

When the UE receives a RRC message implying handover to cdma2000 1X, the UE shall be ready to start the
transmission of the new reverse control channel in cd ma2000 1X within Dpangover fromthe end of the last E-UTRAN
TTI containing the RRC command.

5.4.2.1.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission of the reverse control channel in cdma2000 1X, excluding the RRC
procedure delay. The interruption time depends on whether the target cell is known to the UE or not.

A cdma2000 1X cell is known if it has been measured by the UE during the last 5 seconds otherwise it is unknown.
Under the reference conditions specified in sub-clause 4.2.1 of [14], the interruption time shall be less than Tinterrupt:

Tinterrupt = Tiu + 140 + 10KC*SW +10*0C*SWo ms

Where:

T Itis the interruption uncertainty when changing the timing from the E-UTRAN to the new
cdma2000 1X cell. Ty can be up to one cdma2000 1X frame (20 ms).
_ [srch_win k| o o

SWg is SWy = W where srch_win_Kk is the number of cdma2000 1x chips indicated by
the search window for known target cdma2000 1x cells in the message
_ [srch_win_o| o o

SWo is SWgo = T where srch_win_o is the number of cdma2000 1x chips indicated by
the search window for unknown target cdma2000 1x cells in the message

KC It is the number of known target cdma2000 1X cells in the message, and

ocC It is the number of unknown target cdma2000 1X cells in the message.

6 RRC Connection Mobility Control

6.1 RRC Re-establishment

The requirements in this clause are applicable to both E-UTRAN FDD and TDD.
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6.1.1 Introduction

RRC connection re-establishment is initiated when a UE in RRC connected mode looses RRC connection due to any of
these reasons: radio link failure, handover failure or radio link problem. The RRC es-tablishment procedure is specified
in clause 5.3.7 in TS 36.331[2].

6.1.2 Requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within
Tre-establish_delay S€CONAs fromthe moment it detects a loss in RRC connection. The total RRC connection delay (T
establish_delay) Shall be less than:

Tre-establish_delay = TUL_grmt + TUE_re—estainsh_deIay

TuL grant- It is the time required to acquire and process uplink grant from the target PCell. The uplink grant is required to
transmit RRCConnectionReestablishmentRequest message.

The UE re-establishment delay (Tug re-sstablish_delay) iS Specified in clause 6.1.2.1.

6.1.2.1 UE Re-establishment delay requirement

The UE re-establishment delay (Tug_re-estantish_ddlay) iS the time between the moments when any of the conditions
requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [2] is detected by the UE to the time when the
UE sends PRACH to the target PCell. The UE re-establishment delay (Tue_re-estavlish delay) requirement shall be less than:

TUEre-establish_deday = 50 MS + Ngeg*Tsearch + Tg + Tprach

Tsearan: It is the time required by the UE to search the target PCell.

Tsearch = It is 100 ms if the target PCell is known by the UE; the target PCell is known if it has been measured by
the UE in the last 5 seconds.

Tsearn = It is 800 ms if the target PCell is unknown by the UE; the target PCell is unknown if it has not been
measured by the UE in the last 5 seconds.

Ts = It is the time required for receiving all the relevant system information according to the reception procedure
and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target PCell.

Trracn = The additional delay caused by the randomaccess procedure; it will be at least 10 ms due to random
access occasion and there might be additional delay due to ramping procedure.

Nieq: It is the total number of E-UTRA frequencies to be monitored for RRC re-establishment; Nygeq = 1 if the
target PCell is known.

There is no requirement if the target cell does not contain the UE context.

6.2 Random Access

6.2.1 Introduction

The randomaccess procedure is used when establishing the layer 1 communication between the UE and E-UTRAN.
The randomaccess is specified in clause 6 of TS 36.213[3] and the control of the RACH transmission is specified in
clause 5.1 of TS 36.321[17]. Contention based randomaccess procedures can only be carried out on PCell, while non-
contention based randomaccess procedures can be carried out on both PCell and an activated SCell.
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6.2.2 Requirements

The UE shall have capability to calculate PRACH transmission power according to the PRA CH power formula defined

in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to

the first preamble shall have an accuracy as specified in table 6.3.5.1.1-1 of TS 36.101[5]. The relative power applied to
additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of 36.101[5].

The UE shall indicate a Random Access problemto upper layers if the maximum number of preamble transmission
counter has been reached for the randomaccess procedure on PCell as specified in clause 5.1.4in TS 36.321[17].

The UE shall stop preamble trans mission if maximum number of preamble transmission counter has been reached for
the randomaccess procedure on an activated Scell as specified in clause 5.1.4 in TS 36.321 [17].

6.2.2.1 Contention based random access

6.2.2.1.1 Correct behaviour when receiving Random Access Response reception

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access
Response contains a Random Access Preamb le identifier corresponding to the transmitted Random Access Preamb le.

The UE shall re-select a preamble and transmit with the calcu lated PRA CH transmission power when the backoff time
expires if all received Random Access Responses contain Random Access Preamb le identifiers that do not match the
transmitted Random Access Preamble.

6.2.2.1.2 Correct behaviour when not receiving Random Access Response reception

The UE shall re-select a preamble and transmit with the calcu lated PRA CH transmission power when the backoff time
expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 TS 36.321.

6.2.2.1.3 Correct behaviour when receiving a NACK on msg3

The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.
6.2.2.1.4 Void

6.2.2.1.5 Correct behaviour when receiving a message over Temporary C-RNTI

The UE shall send ACK if the Contention Resolution is successful.

The UE shall re-select a preamble and transmit with the calculated PRA CH transmission power when the backoff time
expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE
Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink
message.

6.2.2.1.6 Correct behaviour when contention Resolution timer expires

The UE shall re-select a preamble and transmit with the calculated PRA CH transmission power when the backoff time
expires if the Contention Resolution Timer expires.

6.2.2.2 Non-Contention based random access

6.2.2.2.1 Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random
Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall re-transmit the preamble with the calculated PRACH transmission power if all received Random Access
Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
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6.2.2.2.2 Correct behaviour when not receiving Random Access Response

The UE shall re-transmit the preamble with the calculated PRACH transmission power.

6.3 RRC Connection Release with Redirection

6.3.1 Introduction

RRC connection release with redirection is initiated by the UE upon receiving the “RRCConnectionRelease” message
fromthe E-UTRAN, TS 36.331[2]. The RRC connection release with redirection procedure is specified in clause 5.3.8
in TS 36.331 [2].

The requirements in this clause are applicable to both E-UTRAN FDD and TDD.
6.3.2 Requirements

6.3.2.1 RRC connection release with redirection to UTRAN FDD

The UE shall be capable of performing the RRC connection release with redirection to the target UTRAN FDD cell
within Tconnectio n_release_redirect UTRA FDD -

The time delay (Tconnection_release_rdire_UTRA FDD) IS the time between the end of the last TTI containing the RRC command,
“RRCConnectionRelease” (TS 36.331 [2]) on the E-UTRAN PDSCH and the time the UE starts to send random access
to the target UTRA FDD cell. The time delay (Tcomection_rdease redirect UTRA FoD) Shall be less than:

T comection_relesse redired UTRA FDD = TRRC_procedure delay T Tidentify-UTRA FOD + Tsi1-UTRA FDD + TRA
The target UTRA FDD cell shall be considered detectable when:
- CPICH Ec/lo > -15dB,

- SCH_Ec/lo > -15 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code.

TRRC_procadure_delay: It is the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be
less than 110 ms.

Tidenity-uTrRA FOD: It is the time to identify the target UTRA FDD cell. It shall be less than 500 ms.

Tsi-utra Fop: It is the time required for acquiring all the relevant system information of the target UTRA FDD cell. This
time depends upon whether the UE is provided with the relevant system information of the target UTRA FDD cell or
not by the E-UTRAN before the RRC connection is released.

Tra: Itis the delay caused due to the random access procedure when sending random access to the target UTRA FDD
cell.

6.3.2.2 RRC connection release with redirection to GERAN

The UE shall be capable of performing the RRC connection release with redirection to the target GERAN cell within
Tco nnection_release _redirecc. GERAN-

The time delay (Tconnection reease_rdires_ceraN) iS the time between the end of the last TTI containing the RRC command,
“RRCConnectionRelease” (TS 36.331 [2]) on the EFUTRAN PDSCH and the time the UE starts to send randomaccess
to the target GERAN cell. The time delay (Tconnedion relese redire_ceran) Shall be less than:

Tconnedion_release_redired_ GERAN — TRRCJnrocedu re_delay + Tidentify-GERAN + TSI-GERAN + TRA

The target GERAN cell shall be considered detectable when the UE receives the GERAN cell at levels down to 10dB +
the reference sensitivity level or reference interference levels as specified in [9].

TRRC procedure_delay: It is the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be
less than 110 ms.
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Tigentity-UTRAGERAN: It i the time to identify the BSIC of the target GERAN cell. It shall be less than 1 second.

Tsi-utra ceran: It is the time required for acquiring all the relevant system information of the target GERAN cell. This
time depends upon whether the UE is provided with the relevant system information of the target GERAN cell or not by
the E-UTRAN before the RRC connection is released.

Tra: Itis the delay caused due to the randomaccess procedure when sending randomaccess burst to the target GERAN
cell.

6.3.2.3 RRC connection release with redirection to UTRAN TDD

The UE shall be capable of performing the RRC connection release with redirection to the target UTRAN TDD cell
within Tconnectio n_release_redirect UTRA TDD-

The time delay (Tconnection release_rdires_UTRA TOD) IS the time between the end of the last TTI containing the RRC
command, “RRCConnectionRelease” (TS 36.331 [2]) on the E-UTRAN PDSCH and the time the UE starts to send
randomaccess to the target UTRA TDD cell. The time delay (Tconnection rdease redirea uTRA ToD) Shall be less than:

Tconnection_release redirec_UTRA TDD = TRRC_procedure delay + Tidentify-UTRA DD + Tsi-uTRA TDD + TRA
The target UTRA TDD cell shall be considered detectable when:
- P-CCPCH Ec/lo >-6dB,
- DwPCH_Ec/lo >-1dB.

TRRC procedure_delay: It is the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be
less than 110 ms.

Tigeiy-uTrRA TOD: It IS the time to identify the target UTRA TDD cell. It shall be less than 500 ms.

Tsi.utra ToD: It is the time required for acquiring all the relevant system information of the target UTRA TDD cell. This
time depends upon whether the UE is provided with the re levant systeminformation of the target UTRA TDD cell or
not by the E-UTRAN before the RRC connection is released.

Tra: It is the delay caused due to the random access procedure when sending random access to the target UTRA TDD
cell.

6.4 CSG Proximity Indication for E-UTRAN and UTRAN

6.4.1 Introduction

The requirements defined in this section are applicable to a UE supporting and configured with CSG pro ximity
indication and are valid when a UE is entering the proximity of one or more CSG member cell(s) or leaving the
proximity of all CSG member cell(s) on a UTRA or E-UTRA frequency as specified in [2].

The detection of CSG proximity is based on a UE autonomous search function.

6.4.2 Requirements

The UE shall initiate transmission of the ProximityIndication message with “entering” according to [2] within [6]
minutes after entering the proximity of one or more CSG member cell(s) on a UTRA or E-UTRA frequency.

The UE shall initiate transmission of the ProximityIndication message with “leaving” according to [2] within [6]
minutes after leaving the proximity of all CSG member cell(s) on a UTRA or E-UTRA frequency.

There is no need for statistical testing of this requirement.

NOTE: Entering the proximity of one or more CSG member cell(s) means that the UE is near a cell whose CSG
ID is in the UE’s CSG whitelist (as determined based on autonomous search procedures). Leaving the
proximity of one or more CSG member cell(s) means that the UE is no longer near any cell whose CSG
ID is in the UE’s CSG whitelist.
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7 Timing and signalling characteristics

7.1 UE transmit timing

7.1.1 Introduction

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame
transmission takes place (Nta + Nyaoiset) X T DefOre the reception of the first detected path (in time) of the

corresponding downlink frame fromthe reference cell. The UE shall be configured with a pTA G containing the PCell.
The pTAG may also contain one SCell, if configured. The UE capable of supporting multip le timing advance [2] may
also be configured with one STAG, in which case the pTAGshall contain one PCell and the sSTAG shall contain one
SCell with configured uplink. In pTAG, UEshall use the PCell as the reference cell for deriving the UE transmit timing
for cells in the pTAG. When the UE capable of supporting multiple timing advance [2] is configured with an STAG, the
UE shall use the activated SCell fromthe sSTAG for deriving the UE transmit timing for cell in the STAG. UE initial
transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment
rate are defined in the following requirements. The requirements in clause 7 apply to both TAGs.

7.1.2 Requirements

The UE initial transmission timing error shall be less than or equal to +T, where the timing error limit value T, is
specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX cycle for PUCCH,
PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control

requirement shall be the downlink timing of the reference cell minus (N, .. + Ny, ) T, - The downlink timing is

defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the
reference cell. Nta_ger for PRACH is defined as 0. (N, qr + Ny i) (N Ts Units) for other channels is the difference

between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3
was applied. Nta_rerfor other channels is not changed until next timing advance is received.

Table 7.1.2-1: T, Timing Error Limit

Downlink Bandwidth (MHz) Te_
14 24*Ts
>3 12*Ts
Note: Tsis the basic timing unit defined in TS 36.211

When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for
PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the
received downlink frame of the reference cell e xcept when the timing advance in clause 7.3 is applied. When the
transmission timing error between the UE and the reference timing exceeds £T, the UE is required to adjust its timing
to within £Te. The reference timing shallbe (N, o + Nqaome) % T, DEfOre the downlink timing of the reference cell. All

adjustments made to the UE uplink timing shall follow these rules:
1) The maximum amount of the magnitude of the timing change in one adjustment shall be T, seconds.
2) The minimumaggregate adjustment rate shall be 7*Ts per second.
3) The maximum aggregate adjustment rate shall be T, per 200ms.

where the maximum autonomous time adjustment step T is specified in Table 7.1.2-2.
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Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step

Downlink Bandwidth (MHz) Tq_
14 17.5*Ts
3 9.5*Ts
5 5.5*Ts
>10 3.5*Ts
Note: Tsis the basic timing unit defined in TS 36.211

7.2 UE timer accuracy

7.2.1 Introduction

UE timers are used in different protocol entities to control the UE behaviour.

7.2.2  Requirements
For UE timers specified in TS 36.331 [2], UE shall comply with the timer accuracies according to Table 7.2.2-1.

The requirements are only related to the actual timing measurements internally in the UE. They do not include the
following:

- Inaccuracy in the start and stop conditions of a timer (e.g. UE reaction time to detect that start and stop
conditions of a timer is fulfilled), or

- Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TT 1 alignment
when UE sends messages at timer expiry).

Table 7.2.2-1

Timer value [s] Accuracy
timer value < 4 +0.1s
timer value > 4 +2.5%

7.3 Timing Advance

7.3.1 Introduction

The timing advance is initiated from E-UTRAN with MAC message that imp lies and adjustment of the timing advance,
see TS 36.321 [17] clause 5.2.

7.3.2 Requirements

7321 Timing Advance adjustment delay

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advance command received in
sub-frame n.

7.3.2.2 Timing Advance adjustment accuracy

The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to £4* Tsseconds to the
signalled timing advance value compared to the timing of preceding uplink trans mission. The timing advance command
is expressed in multiples of 16* T and is relative to the current uplink timing.
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7.4 Cell phase synchronization accuracy (TDD)

7.4.1 Definition

Cell phase synchronization accuracy is defined as the maximum absolute deviation in frame start timing between any
pair of cells on the same frequency that have overlapping coverage areas.

7.4.2  Minimum requirements

For Wide Area BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the
requirement specified in table 7.4.2-1. Ifa cell’s coverage area overlaps with another cell with different cell radius then
the cell phase synchronization accuracy corresponding to the larger of the two cell sizes applies to the overlapping cells
with different radii.

Table 7.4.2-1 Cell phase synchronization requirement for wide area BS (TDD)

Cell Type Cell Radius Requirement
Small cell <3 km <3us
Large cell >3 km <10 pus

For Home BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the
requirement specified in table 7.4.2-2.

Table 7.4.2-2 Cell phase synchronization requirement for Home BS (TDD)

Source Cell Type Propagation Distance Requirement
Small cell <500m <3us
Large cell >500m <1.33 + Tpropagation 1S

Note 1:  Tpropagation IS the propagation delay between the Home BS and the cell selected as the network listening
synchronization source. In terms of the network listening synchronization source selection, the best
accurate synchronization source to GNSS should be selected.

Note 2:  Ifthe Home BS obtains synchronization without using network listening, the small cell require ment
applies.

7.5 Synchronization Requirements for E-UTRAN to 1XRTT and
HRPD Handovers

75.1 Introduction

This clause contains the synchronization requirements for eNodeB capable of supporting E-UTRAN to CDMA 1xRTT
and HRPD handovers. To facilitate E-UTRAN to CDMA 1xRTT and HRPD handovers, the COMA System Time
reference needs to be provided to the UE in order for the UE to report the pilot PN phases of the target IXRTT or HRPD
cells. This is achieved through the SIB8 message broadcasted by the serving eNodeB:

If the eNodeB is synchronized to the GPS time and the LTE system frame is aligned with the start of COMA
System Time, then the size of CDMA System Time information is 39 bits and the unit is 10 ms based on a
1.2288 Mcps chip rate.

If the eNodeB is not synchronized to the GPS time or if the eNodeB is synchronized to the GPS time but its LTE
systemframe not aligned with the start of CDMA Systemtime,then the size of CDMA System Time information
is 49 bits and the unit is 8 CDMA chips based on 1.2288 Mcps chip rate.

The CDMA systemtime reference provided by the serving eNodeB has to be within a certain level of accuracy in order
to facilitate accurate reporting of the pilot PN phases of the target LXRTT or HRPD cells and enable reliable handover

to the 1XRTT or HRPD networks.
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7.5.2  eNodeB Synchronization Requirements

7521 Synchronized E-UTRAN

The eNodeB shall be synchronized to the GPS time. With external source of CDMA System Time disconnected, the
eNodeB shall maintain the timing accuracy within £10 ps of CDMA System Time for a period of not less than 8 hours.

The timing deviation between the SFN boundary at or immediately after the ending boundary of the SI-window in
which SystemInformationBlock Type8 is transmitted and the broadcasted CDMA System Time shall be within 10 ps.

7522 Non-Synchronized E-UTRAN

The timing deviation between the SFN boundary at or immediately after the end of the boundary of the SI-window in
which SysteminformationBlock Type8 is transmitted and the broadcasted CDMA System Time shall be within 10 ps.
With external source of CDOMA System Time disconnected the SFN boundary at or immed iately after the broadcasted
CDMA System Time in the SIB8 message shall maintain the timing accuracy within £10 us of CDMA System Time for
a period of not less than 8 hours.

7.6 Radio Link Monitoring

7.6.1 Introduction

The UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the
downlink radio link quality of the PCell as specified in [3].

The UE shall estimate the downlink radio link quality and compare it to the thresholds Qo and Qj, for the purpose of
monitoring downlink radio link quality of the PCell.

The threshold Qo is defined as the level at which the downlink radio link cannot be reliably received and shall
correspond to 10% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with
transmission parameters specified in Table 7.6.1-1.

The threshold Qj, is defined as the level at which the downlink radio link quality can be significantly more reliably
received than at Qo and shall correspond to 2% block error rate of a hypothetical PDCCH transmission taking into
account the PCFICH errors with transmission parameters specified in Table 7.6.1-2.

When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall
be monitored as specified in [3].

The requirements in sections 7.6.2.1, 7.6.2.2 and 7.6.2.3 shall also apply when a time domain measurement resource
restriction pattern for performing radio link monitoring measurements is configured by higher layers (TS 36.331 [2]),
with or without CRS assistance information, provided that also the following additional condition is fulfilled:

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the radio link monitoring measurements.

When the CRS assistance information is provided, the requirements in Section 7.6 shall also be met when the number of
transmit antenna ports [16] of one or more cells whose CRS assistance information is provided [2] is different fromthe
number of transmit antenna ports of the cell for which radio link monitoring is performed.

NOTE: Ifthe UE is not provided with the CRS assistance information (TS 36.331[2]) or the CRS assistance data
is not valid throughout the entire evaluation period then similar Release 8 and 9 requirements apply for
time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN
subframes.
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7.6.2

76.2.1

When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the
threshold Qqt, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms
Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the
threshold Qj,, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qj,

58

Table 7.6.1-1 PDCCH/PCFICH transmission parameters for out-of-sync

Attribute

Value

DClI format

1A

Number of control OFDM symbols

2; Bandwidth > 10 MHz
3; 3 MHz < Bandwidth < 10 MHz
4 Bandwidth=1.4 MHz

Aggregation level (CCE)

4 Bandwidth=1.4 MHz
8; Bandwidth > 3 MHz

Ratio of PDCCH RE energyto
average RS RE energy

4 dB; when single antenna portis used for cell-
specific reference signal transmission by the
PCell.

1 dB: when two or four antenna ports are used
for cellspecific reference signal transmission by
the PCell.

Ratio of PCFICH RE energyto
average RS RE energy

4 dB; when single antenna portis used for cell-
specific reference signal transmission by the
PCell.

1 dB: when two or four antenna ports are used
for cellspecific reference signal transmission by
the PCell.

Note 1: DClformat 1Ais defined

n clause 5.3.3.1.3in TS 36.212 [21].

Note 2:  Ahypothetical PCFICH transmission corresponding to the number of
control symbols shall be assumed.

Table 7.6.1-2 PDCCH/PCFICH transmission parameters for in-sync

Attribute

Value

DCI format

1C

Number of control OFDM symbols

2; Bandwidth > 10 MHz
3; 3 MHz < Bandwidth < 10 MHz
4; Bandwidth =1.4 MHz

Aggregation level (CCE)

2

Ratio of PDCCH RE energyto
average RS RE energy

0 dB; when single antenna portis used for cell-
specific reference signal transmission by the
PCell.

-3 dB; when two or four antenna ports are used
for cell-specific reference signal transmission by
the PCell.

Ratio of PCFICH RE energyto
average RS RE energy

4 dB; when single antenna portis used for cell-
specific reference signal transmission by the
PCell.

1 dB: when two or four antenna ports are used
for cellspecific reference signal transmission by
the PCell.

Note 1: DClformat 1C is defined

n clause 5.3.3.1.4in TS 36.212 [21].

Note 2:  Ahypothetical PCFICH transmission corresponding to the number of
control symbols shall be assumed.

Requirements

Minimum requirement when no DRX is used

evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
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When the UE creates autonomous gaps for identification the CGl of an E-UTRA intra-frequency cell oran E-UTRA
inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring,
the UE shall also perform radio link monitoring. In this case, the Qo evaluation period (Teyguae Qout) is 200 ms, and the
Qin evaluation period (Teyauae Qin) is 100 ms VoL, -

Note 1:  This RLM requirement does not need to be tested.

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two
successive indications from Layer 1 shall be separated by at least 10 ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310timer as specified in
clause 5.3.11in TS 36.331[2].

76.2.2 Minimum requirement when DRX is used

When DRX is used the Qg evaluation period (Tevauate Qout prRx) @nd the Qj, evaluation period (Tevauae Qin DrRx) S
specified in Table 7.6.2.2-1 will be used.

When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the Qo evaluation period
(Tevauae Qout DrRX) and the Qi evaluation period (Tevauae Qin prx) Specified in Table 7.6.2.2-2 will be used.

When the UE creates autonomous gaps for identification the CGIl of an E-UTRA intra-frequency cell oran E-UTRA
inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring,
the UE shall also perform radio link monitoring. In this case, the Qo evaluation period (Teyguae Qout prx) @nd the Qj,
evaluation period (Tevauae Qin prx) Specified in Table 7.6.2.2-2 will be used N*®*. S

Note 1:  This RLM requirement does not need to be tested.

When the downlink radio link quality of the PCell estimated over the last Teyauae Qo prx [S] period becomes worse
than the threshold Q,yt, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within

Tevauae Qout DRx [S] €valuation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in

TS 36.331[2].

When the downlink radio link quality of the PCell estimated over the last Teyauae Qin_prx [S] period becomes better than
the threshold Qjn, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within

Tevauae Qin_prx [S] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in

TS 36.331[2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two
successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using
the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of
T310timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in
clause 5.3.11in TS 36.331[2].
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Table 7.6.2.2-1: Qout and Qj, Evaluation Period in DRX

DRX cycle length (s) Tevauate_Qout_brx and
Tevauate_Qin_prx (S) (DRX cycles)
<0.01 Non-DRXrequirements in
clause 7.6.2.1 are applicable.
0.01 <DRXcycle =0.04 Note (20)
0.04 <DRXcycle £0.64 Note (10)
0.64 <DRXcycle £2.56 Note (5)
Note: Evaluation period length in time depends on the length of
the DRX cycle in use

Table 7.6.2.2-2: Qq,t and Qj, Evaluation Period in DRX when higher-layer signalling restricted
measurement resource

DRX cycle length (s) Tevaluate_Qout_prx and
Tevauate_Qin_prx (S) (DRX cycles)
<0.01 Non-DRX requirements in
clause 7.6.2.1 are applicable.
0.01 <DRXcycle 0.04 Note (40)
0.04 <DRXcycle£0.16 Note (20)
0.16 <DRXcycle £0.64 Note (10)
0.64 <DRXcycle =2.56 Note (5)
Note: Evaluation period length in time depends on the length of
the DRX cycle in use

7.6.2.3 Minimum requirement at transitions

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two
successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).

When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, for a duration of time
equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an
evaluation period that is no less than the minimum of evaluation periods corresponding to the first mode and the second
mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode. This
requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the PCell.

76.2.4 Minimum requirement during S1 Acquisition with autonomous gaps

For EFUTRAN FDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGl of a UTRA
FDD cell (clause 8.1.2.4.17), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync
evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.

For EEUTRAN TDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGl ofa UTRA
FDD cell (clause 8.1.2.4.18), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync
evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.

76.25 Minimum requirement under IDC Interference

When the UE is provided with IDC solution, the UE shall also perform radio link monitoring and meet the
corresponding requirements in clause 7.6.2.
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7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier
Aggregation

7.7.1 Introduction

This section defines requirements for the delay within which the UE shall be able to activate a deactivated SCell and
deactive an activated SCell in E-UTRA carrier aggregation. The requirements are applicable to an E-UTRA carrier
aggregation capable UE which has been configured with the downlink SCell. The requirements shall apply for both E-
UTRA FDD and TDD.

7.7.2  SCell Activation Delay Requirement for Deactivated SCell

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditionss.

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report for the
SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:

- During the period equal to max([5] measCycleSCell, [5] DRX cycles) before the reception of the SCell
activation command:

- the UE has sent a valid measurement report for the SCell being activated and

- the SCell being activated remains detectable according to the cell identification conditions specified in
section 8.3.3.2,

- SCell being activated also remains detectable during the SCell activation delay according to the cell
identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI
report for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on
the first attempt.

If there are no uplink resources for reporting the valid CSI in subframe n+24 or n+34 then the UE shall use the next
available uplink resource for reporting the corresponding valid CSI.

The PCell interruption specified in section 8.3.3 shall not occur after subframe n+9 for EEUTRA FDD UE.

The PCell interruption specified in section 8.3.3 shall not occur after subframe n+11 for E-UTRA TDD UE.

7.7.3  SCell Deactivation Delay Requirement for Activated SCell

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall
accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+8.

The PCcell interruption specified in section 8.3.3 shall not occur after subframe n+9 for E-UTRA FDD UE.

The PCell interruption specified in section 8.3.3 shall not occur after subframe n+11 for E-UTRA TDD UE.

7.8 Interruptions with Carrier Aggregation

7.8.1 Introduction

This section contains the requirements related to the interruptions on PCell that are allowed for a E-UTRA CA capable
UE when its SCell is configured, deconfigured, activated or deactivated.

NOTE: Interruptions at SCell addition/release and activation/deactivation may not be required by all UEs.

Editor’s Note: The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration
procedure [2] for SCell addition/release or MAC control signalling [36.321] for SCell
activation/deactivation command. How to specify this is FFS.
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7.8.2 Requirements

7821 Interruptions at SCell addition/release for intra-band CA

When an intra-band SCell is added or deleted as defined in [2] the UE is allowed an interruption of up to 5 subframes
on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink PCell and downlink PCell.
7.8.2.2 Interruptions at SCell addition/release for inter-band CA

When an inter-band SCell is added or deleted as defined in [2] the UE that requires interrupt is allowed an interruption
of up to [1] subframe on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink PCell
and downlink PCell.

7.8.2.3 Interruptions at SCell activation/deactivation for intra-band CA

When an intra-band SCell is activated or deactivated as defined in [2] the UE is allowed an interruption of up to 5
subframes on PCell during the activation/deactivation procedure [2] delay defined in Section 7.7. This interruption is
for both uplink PCell and downlink PCell.

7824 Interruptions at SCell activation/deactivation for inter-band CA

When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interrupt is allowed an
interruption of up to [1] subframe on PCell during the activation/deactivation procedure [2] delay defined in Section
7.7. This interruption is for both uplink PCell and downlink PCell.

8 UE Measurements Procedures in
RRC_CONNECTED State

8.1 General Measurement Requirements

81.1 Introduction

This clause contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The
requirements are split in E-UTRA intra frequency, E-UTRA inter frequency, Inter-RAT UTRA FDD, UTRA TDD and
GSM measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The
measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracies are
specified in clause 9. Control of measurement reporting is specified in TS 36.331 [2].

When the UE is provided with IDC solution, the UE shall also perform RRM measurements and meet the corresponding
requirements in clause 8.

In the requirements of Section 8.1 for the UE capable of CA and the UE configured with an SCell, the applicable
exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.

The requirements in Section 9 are applicable for a UE performing measurements according to Section 8.1.

8.1.2 Requirements

8.1.2.1 UE measurement capability

If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the
requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with
constant gap duration for concurrent monitoring of all frequency layers and RATS.

During the measurement gaps the UE:
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- shall not transmit any data

- is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and SCell.
In the uplink subframe occurring immed iately after the measurement gap,

- the EEUTRAN FDD UE shall not transmit any data

- the EEFUTRAN TDD UEsshall not transmit any data if the subframe occurring immed iately before the
measurement gap is a downlink subframe.

Inter-frequency and inter-RAT measure ment require ments within this clause rely on the UE being configured with one
measurement gap pattern unless the UE has signaled that it is capable of conducting such measurements without gaps.
UEs shall only support those measurement gap patterns listed in Table 8.1.2.1-1 that are relevant to its measurement
capabilities.

Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

Gap Pattern MeasurementGap | Measurement Gap Minimum available time Measurement Purpose
Id Length (MGL, ms) | Repetition Period for inter-frequency and
(MGRP, ms) inter-RAT measurements

during 480ms period
(Tinterl, ms)

0 6 40 60 Inter-Frequency E-UTRAN
FDD and TDD, UTRAN
FDD, GERAN, LCR TDD,
HRPD, CDMA2000 1x

1 6 80 30 Inter-Frequency E-UTRAN
FDD and TDD, UTRAN
FDD, GERAN, LCR TDD,
HRPD, CDMA2000 1x

NOTE 1: When inter-frequency RSTD measurements are configured and the UE requires measurement gaps for
performing such measurements, only Gap Pattern 0 can be used. For defining the inter-frequency and
inter-RAT requirements Tiner1=30ms shall be assumed.

NOTE 2: A measurement gap starts at the end of the latest subframe occurring immediately before the
measurement gap.

A UEthat is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow
requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinterl of 60 ms shall be assumed
for the corresponding requirements.

If the UE supporting E-UTRA carrier aggregation when configured with an SCC is performing measurements on cells
on PCC, inter-frequency measurements, or inter-RAT measurements, and an interruption occurs on PCell due to
measurements performed on cells on the SCC with a deactivated SCell according to section 8.3, then the UE shall meet
the requirements specified for each measurement in Section 8 and Section 9.

8.1.2.1.1 Monitoring of multiple layers using gaps

When monitoring of multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM) using gaps (or without using
gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement
of the configured measurement type (RSRP, RSRQ, RSTD, UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH
measurements, GSM carrier RSSI, etc.) of detected cells on all the layers

The effective total number of frequencies excluding the frequencies of the PCell and SCell being monitored is Nyeg,
which is defined as:

I\lfreq = Nfreq, E-UTRA T Nfreq, uUTrRA t Mgsm + Nfreq,cdmaZOOO + Nﬂ'eq, HRPD
where

Neq, e-uTRA IS the number of E-UTRA carriers being monitored (FDD and TDD)
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Nfeq, uTrA IS the number of UTRA carriers being monitored (FDD and TDD)

Mgswm is an integer which is a function of the number of GSM carriers on which measurements are being performed.
Mgswm is equal to O if no GSM carrier is being monitored. Fora M GRP of 40 ms, Mggy is equal to 1 if cells on up to 32
GSM carriers are being measured. For a M GRP of 80 ms, Mgsm is equal to ceil(Nearriersgsm /20) where Nearriersgsm IS the
number of GSM carriers on which cells are being measured.

Nfreq, cama2000 1S the number of cdma2000 1x carriers being monitored

Nfeq, Hrep IS the number of HRPD carriers being monitored

8.1.2.1.1.1 Maximum allowed layers for multiple monitoring

The UE shall be capable of monitoring at least per RAT group:

Depending on UE capability, 3FDD E-UTRA inter-frequency carriers, and

Depending on UE capability, 1 FDD E-UTRA inter-frequency carrier for RSTD measure ments, and
- Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and

- Depending on UE capability, 1 TDD E-UTRA inter-frequency carrier for RSTD measurements, and
- Depending on UE capability, 3FDD UTRA carriers, and

- Depending on UE capability, 3 TDD UTRA carriers, and

- Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 cells), and

- Depending on UE capability, 5cdma2000 1x carriers, and

Depending on UE capability, 5 HRPD carriers

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 7 carrier
frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA
TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers.

8.1.2.2 E-UTRAN intra frequency measurements
The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-
frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During

the RRC_CONNECTED state the UE shall continuously measure identified intra frequency cells and additionally
search for and identify new intra frequency cells.

8.1.2.21 E-UTRAN FDD intra frequency measurements

8.1.2.21.1 E-UTRAN intra frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within

TMeasurenmnt_Period,lntra

Tidentify intra = Tpasic_idertify EUTRA_FDD, intra * T ms

Intra
where

Thasic_identify E-UTRA_FDD, intra 1S 800 ms
A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in
Clause 9.1.5.1 are fulfilled for a corresponding Band,
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- SCH_RPand SCH Es/lot according to Annex B.2.1 for a corresponding Band.

Tintra : This is the minimum time that is available for intra frequency measurements, during the measurement period with
an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever
the receiver is guaranteed to be active on the intra frequency carrier.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tveasurement period Intra- 1T higher layer filtering is used, an additional cell identification delay can be
expected.

In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRPand RSRQ measurements for 8 identified-
intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing
measurements for at least Y easurement intra CENIS , Where Y easurementintra IS defined in the following equation. If the UE has
identified more than Y easurement inta CENIS, the UE shall perform measurements of at least 8 identified intra- frequency
cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be
decreased.

T

Y Intra

measurement intra

= Floor< X cells

basic measurement FDD T
Measurement_Period, Intra

where
Xpasic measurement 0 = 8 (Cells)

TMeasurement_Period, Intra = 200 ms. The measurement period for Intra frequency RSRP and RSRQ measurements.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.1.1.1 Measurement Reporting Requirements

8.1.2.2.1.1.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.1.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.1.1.1.3 Event Triggered Reporting.

8.1.2.21.1.13 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTIpccn. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send
the measurement report.
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The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igenify intra defined in
Clause 8.1.2.2.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigentisy_intra defined in clause 8.1.2.2.1.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tyesurement period, ntra Provided the timing to that cell has not
changed more than +50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.1.2 E-UTRAN intra frequency measurements when DRXis used

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tigentify_intra @S
shown in table 8.1.2.2.1.2-1

Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

DRX cycle Tidentify intra (S)
length (s) (DRX cycles)
<0.04 0.8 (Notel)

0.04<DRX- Note2 (40)
cycle<0.08
0.128 3.2 (25)
0.128<DRX- Note2(20)
cycle<2.56
Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX
cycle in use

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.1 for a corresponding Band

In the RRC_CONNECTED state the measurement period for intra frequency measurements is T mgasure intra @8 ShOWN in
table 8.1.2.2.1.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-
frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of T easure intra-

Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

DRX cyc le Tmeasure_intra (S)
length (s) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX- Note2 (5)

cycle<2.56

Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX

cycle in use

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.1.2.1 Measurement Reporting Requirements

8.1.2.2.1.2.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.
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8.1.2.2.1.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.1.2.1.3 Event Triggered Reporting.

8.1.2.2.1.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UEshall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccn. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igenify _jntra defined in
Clause 8.1.2.2.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigentisy_intra defined in clause 8.1.2.2.1.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than T measure intra Provided the timing to that cell has not changed
more than +50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.2 E-UTRAN TDD intra frequency measurements

8.1.2.2.2.1 E-UTRAN intra frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within

T

T _ T Measurement Period, Intra
identify intra — ' basicidentify E-UTRA _TDD, intra T
Intra

ms

where

Thasic_identify E-UTRA_TDD, intra IS 800 ms

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RPand SCH Es/lot according to Annex B.2.1 for a corresponding Band

Tintra : This is the minimum time that is available for intra frequency measurements, during the measurement period with
an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever
the receiver is guaranteed to be active on the intra frequency carrier.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tvieasurement period intra- 1T higher layer filtering is used, an additional cell identification delay can be
expected.

In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8
identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers
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with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing
measurements for at least Y reasurement intra CENIS , Where Y easurementintra IS defined in the following equation. If the UE has
identified more than Y easurement intm CENIS, the UE shall perform measurements of at least 8 identified intra-frequency
cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be
decreased.

T

Intra
basic measurement TDD T cells
Measurement_Period, Intra

Y,

measurement intra

= Floor< X

where

Xbasic measurement ToD = 8 (Cells)

TMeasurement_Period Intra = 200 ms. The measurement period for Intra frequency RSRP and RSRQ measurements.
The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.2.1.1 Measurement Reporting Requirements

8.1.2.2.2.1.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.2.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.2.1.1.3 Event Triggered Reporting.

8.1.2.2.2.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccn. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igenify intra defined in
Clause 8.1.2.2.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigentisy_intra defined in clause 8.1.2.2.2.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tyezsurement period nra Provided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.2.2 E-UTRAN intra frequency measurements when DRXis used

When DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within Tigentfy intra 8
shown in table 8.1.2.2.2.2-1
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Table 8.1.2.2.2.2-1: Requirement to identify a newly detectable TDD intrafrequency cell

DRX cycle Tidentify intra (S)
length (s) (DRX cycles)
<0.04 0.8 (Notel)

0.04<DRX- Note2 (40)
cycle<0.08
0.128 3.2 (25)
0.128<DRX- Note2(20)
cycle<2.56
Notel: Number of DRX cycle
depends upon the DRXcycle in use
Note2: Time depends upon the DRX
cycle in use

A cell shall be considered detectable when

- RSRP related side conditions given in Clause 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RPand SCH Es/lot according to Annex B.2.1 for a corresponding Band

In the RRC_CONNECTED state the measurement period for intra frequency measurements is T measure intra 8 ShOwn in
table 8.1.2.2.2.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-
frequency cells and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of T measure_intra-

Table 8.1.2.2.2.2-2: Requirement to measure TDD intra frequency cells

DRX CyC|e Tmeasure_intra (S)
length (s) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX- Note2 (5)

cycle<2.56

Notel: Number of DRX cycle
depends upon the
DRXcycle in use.

Note2: Time depends upon the
DRXcycle in use.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.2.2.1 Measurement Reporting Requirements

8.1.2.2.2.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.2.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.2.2.1.3 Event Triggered Reporting.
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8.1.2.2.2.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igenity intra defined in
Clause 8.1.2.2.2.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigemis, intra defined in clause 8.1.2.2.2.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than T easure intra Provided the timing to that cell has not changed

more than +50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.3 E-UTRAN FDD intra frequency measurements with autonomous gaps

8.1.2.2.3.1 Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify
and report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps
in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If
autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new
CGl of E-UTRA cell within:

Tidentify_CGI, intra — Tbasic_identify_CGI, intra ms
Where

Thasic identify_cG1,inra = 150 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RPand SCH Es/lot according to Annex B.2.2 for a corresponding Band

The MIB of an E-UTRA cell whose CGl is identified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tyasic idenity_cc1.intra i applicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Given that continuous DL data allocation and no DRX is used, and no measurement gaps are configured, the UE shall
have more than 60 ACK/NACKSs transmitted during the identification of a new CGI of E-UTRA cell.

8.1.2.2.3.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI
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reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be
expected.

8.1.2.2.4 E-UTRAN TDD intra frequency measurements with autonomous gaps
8.1.2.2.4.1 Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps in
downlink reception and uplink transmission for receiving MIB and SIB1 messages according to clause 5.5.3.1 of

TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA
cell within:

Tidentify_(IBI,intra = Tbasic_identify_(GI, intra NS
Where

Thasic identify_cG1,inra = 150 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable when the following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RPand SCH Es/lot according to Annex B.2.2 for a corresponding Band

The MIB of an E-UTRA cell whose CGl is identified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tyasic_idenity_cc1, intra 1 @pplicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Given that continuous DL data allocation and no DRX is used, and no measurement gaps are configured, the UE shall
be able to transmit at least the number of ACK/NACKS stated in Table 8.1.2.2.4.1-1 during the identification of a new

CGl of E-UTRA cell.

Table 8.1.2.2.4.1-1: Requirement on minimum number of ACK/NACKs to transmit during
Thasic_identify_CGl,intra-

UL/DL configuration Minimum number of
transmitted ACK/NACKs
18
35
43
36
39
42
30

O Ul | W|IN||O

8.1.2.2.4.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty is twice the TT1 of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be
expected.
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8.1.2.3 E-UTRAN inter frequency measurements

The UE shall be able to identify new inter-frequency cells and perform RSRP and RSRQ measurements of identified
inter-frequency cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with
physical layer cell identities is provided.

8.1.23.1 E-UTRAN FDD — FDD inter frequency measurements

8.1.23.11 E-UTRAN FDD - FDD inter frequency measurements when no DRXis used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,
the UE shall be able to identify a new FDD inter-frequency within Tjgenify_inter aCcOrding to the following expression:

480

Tldentify_hter = TBasic_Idertify_Inter ’ T
Interl

N freq ms

Where:

Taasic_identify_inter =480 ms. It is the time period used in the inter frequency equation where the maximum
allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfeq is defined in clause 8.1.2.1.1 and Tineen is defined in clause 8.1.2.1
A cell shall be considered detectable provided following conditions are fulfilled:
- RSRPand RSRP Es/lot according to Annex B.2.3 for a corresponding Band

- other RSRP related side conditions given in Sections 9.1.3.1and 9.1.3.2 and RSRQ related side conditions given
in Sections 9.1.6.1and 9.1.6.2 are fulfilled,

- SCH_RP|3gmand SCH Es/lot according to Annex B.2.3 for a corresponding Band

When measurement gaps are scheduled for FDD inter frequency measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ
measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, and
9.1.6.2, respectively, with measurement period given by table 8.1.2.3.1.1-1.

Table 8.1.2.3.1.1-1: Measurement period and measurement bandwidth

Configuration Physical Layer Measurement period: Measurement bandwidth [RB]
TMeasurement_Period _Inter_FDD [mS]
0 480 X Nfreq 6
1 (Note) 240 x Nfreq 50
Note: This configuration is optional

The UEshall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD
inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP
and RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.1.1-1.

8.1.2.3.1.1.1 Measurement Reporting Requirements

8.1231.111 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.
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8.1.2.3.1.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.1.1.1.3 Event Triggered Reporting.

8.1.2.3.1.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay
uncertainty is: 2 X T Tlpccy. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igeniy -inter defined
in clause 8.1.2.3.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigeni _inter defined in clause 8.1.2.3.1.1 and then triggers
the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
Tmeasurement period Inter FoD d€fined in clause 8.1.2.3.1.1 provided the timing to that cell has not changed more than + 50 Ts
while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.3.1.2 E-UTRAN FDD - FDD inter frequency measurements when DRXis used

When DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency cell
within Tigenify _inter 8 Shown in table 8.1.2.3.1.2-1

Table 8.1.2.3.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell

DRX Tidentify_inter (S) (DRX cycles)
cycle Gap period = Gap period =
length (s) 40 ms 80 ms
<0.16 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.3.1.1 | clause 8.1.2.3.1.1
are applicable are applicable
0.256 5.12*Nfreq 7.68*Nfreq
(20*Nfreq) (30*Nfreq)
0.32 6.4*Nfreq 7.68*Nfreq
(20*Nfreq) (24*Nfreq)
0.32< * *
=" Note (20*Nfreq) Note (20*Nfreq)
cycle<2.56
Note: Time depends upon the DRX cycle in use

A cell shall be considered detectable provided following conditions are fulfilled:

- RSRP|4sm RSRP Es/lot according to Annex B.2.3 for a corresponding Band

- other RSRP related side conditions given in Clause 9.1.3.1and 9.1.3.2 and RSRQ related side conditions given

in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,
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- SCH_RP|4gm SCH Es/lot according to Annex B.2.3 for a corresponding Band,

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD
inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to
higher layers with the measurement period defined in table 8.1.2.3.1.2-2 when DRX is in use, either
measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps .

Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells

DRX cycle Tmeasure_inter (S)
length (s) (DRX cycles)
<0.08 Non DRX

Requirements in
clause 8.1.2.3.1.1
are applicable

0.08<DRX- Note (5*Nfreq)

cycle<2.56

Note: Time depends upon the DRX
cycle in use

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.3.1 and 9.1.3.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.1and 9.1.6.2.

8.1.2.3.1.2.1 Measurement Reporting Requirements

8.1.2.3.1.2.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

8.1.2.3.1.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.1.2.1.3 Event Triggered Reporting.

8.1.2.3.1.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measure ment reporting delay, measured without L3 filtering shall be less than Tigemify inter defined in
clause 8.1.2.3.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigenis, inter defined in clause 8.1.2.3.1.2 and then triggers
the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
Treasure iner defined in clause 8.1.2.3.1.2 provided the timing to that cell has not changed more than 50 Ts while
measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.
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E-UTRAN TDD - TDD inter frequency measurements when no DRXis used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,
the UE shall be able to identify a new TDD inter-frequency within Tigentity_inter acCOrding to the following expression:

Where:

Tldentify_hter = TBasic_Idertify_Inter ’ T

480

Interl

-N

freq

ms

Tgasic_identify_inter = 480 ms. It is the time period used in the inter frequency equation where the maximumallowed
time for the UE to identify a new TDD inter-frequency cell is defined.

Nieq is defined in clause 8.1.2.1.1 and Tiyen is defined in clause 8.1.2.1

A cell shall be considered detectable provided following conditions are fulfilled:

- RSRP|4sm and RSRP Es/lot according to Annex B.2.3 for a corresponding Band,

- other RSRP related side conditions given in Clause 9.1.3.1and 9.1.3.2 and RSRQ related side conditions given
in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,

- SCH_RP|4gmand SCH Es/lIot according to Annex B.2.3 for a corresponding Band

When measurement gaps are scheduled for TDD inter frequency measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ
measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, and
9.1.6.2, respectively, with measurement period (T measurement_period TOD_inter) 9iven by table 8.1.2.3.2.1-1:

Table 8.1.2.3.2.1-1: Tyeasurement Period_T0D Inter fOr different configurations

Configuration | Measurement Number of UL/DL sub- DwWPTS TMeasurement_Period_TDD
bandwidth frames per half frame (5 ms) _inter [MS]
[RB]
DL UL Nomal | Extended
CP CP
0 6 2 2 19760-T, | 20480-T, 480 X Nireq
1 (Note 1) 50 2 2 19760-T, | 20480-T, 240 X Nfreq
Note 1: This configuration is optional
Note 2: Tsis defined in TS 36.211 [16]

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD
inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers
with the measurement DEI’iOd TMeasurenmt_Period_TDD_Inter-

8.1.2.3.2.1.1 Measurement Reporting Requirements

8.1.2.3.2.1.1.1

Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

8.1.2.3.2.1.1.2

Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.
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The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.2.1.1.3 Event Triggered Reporting.

8.1.2.3.2.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T genify_nter defined in
clause 8.1.2.3.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigenisy_inter defined in clause 8.1.2.3.2.1 and then triggers
the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
Tmeasurement Period 0D Iter d€fined in clause 8.1.2.3.2.1 provided the timing to that cell has not changed more than £ 50 Ts
while measurementgap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.3.2.2 E-UTRAN TDD - TDD inter frequency measurements when DRX is used

When DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN TDD inter frequency cell
Within Tigenify _inter 8 Shown in table 8.1.2.3.2.2-1

Table 8.1.2.3.2.2-1: Requirement to identify a newly detectable TDD interfrequency cell

DRX cycle Tidentity_inter (S) (DRX cycles)
length (s) [ Gap period = Gap period =
40 ms 80 ms
<0.16 Non DRX Non DRX

Requirements in
clause 8.1.2.3.2.1
are applicable

Requirements in
clause 8.1.2.3.2.1
are applicable

0.256 5.12*Nfreq 7.68*Nfreq
(20*Nfreq) (30*Nfreq)
0.32 6.4*Nfreq 7.68*Nfreq
(20*Nfreq) (24*Nfreq)
0.32<DRX- | Note (20*Nfreq) Note (20*Nfreq)
cycle<2.56
Note: Time depends upon the DRX cycle in use

A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP|4gm and RSRP Es/lot according to Annex B.2.3 for a corresponding Band

- RSRP related side conditions given in Clause 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given in
Sections 9.1.6.1 and 9.1.6.2 are fulfilled,

- SCH_RP|sgmand SCH Es/lot according to Annex B.2.3 for a corresponding Band,

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD
inter-frequency for up to 3 TDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and
RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.2.2-2 when DRX is in use,
either measurement gaps are scheduled or the UE supports capability of conducting such measure ments without gaps .

3GPP



Release 11 7 3GPP TS 36.133 V11.6.0 (2013-09)

Table 8.1.2.3.2.2-2: Requirement to measure TDD interfrequency cells

DRX cycle Tmeasure_inter (S)
length (s) (DRX cycles)
<0.08 Non DRX

Requirements in
clause 8.1.2.3.2.1
are applicable

0.08<DRX- Note (S*Nfreq)
cycle<2.56
Note: Time depends upon the

DRX cycle in use

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.3.1 and 9.1.3.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.1and 9.1.6.2.

8.1.2.3.2.2.1 Measurement Reporting Requirements

8.1.2.3.2.2.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

8.1.2.3.2.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in clause 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.2.2.1.3 Event Triggered Reporting.

8.1.2.3.2.2.1.3 Ewvent Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in clause 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tgeniy_nter defined in
Clause 8.1.2.3.2.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigentify_inter in Clause 8.1.2.3.2.2 and then triggers the
measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than T yeasure inter
in clause 8.1.2.3.2.2 provided the timing to that cell has not changed more than + 50 Ts while measurement gap has not
been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured,
an additional delay can be expected.

8.1.2.3.3 E-UTRAN TDD - FDD inter frequency measurements

8.1.2.3.3.1 E-UTRAN TDD - FDD inter frequency measurements when no DRXis used

The requirements in this clause shall apply to UE supporting FDD and TDD.
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The requirements in clause 8.1.2.3.1.1 also apply for this section.

8.1.2.3.3.2 E-UTRAN TDD - FDD inter frequency measurements when DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.

The requirements in clause 8.1.2.3.1.2 also apply for this section.
8.1.2.34 E-UTRAN FDD — TDD inter frequency measurements

8.1.2.34.1 E-UTRAN FDD — TDD inter frequency measurements when no DRXis used
The requirements in this clause shall apply to UE supporting FDD and TDD.

The requirements in clause 8.1.2.3.2.1 also apply for this section.

8.1.2.3.4.2 E-UTRAN FDD - TDD inter frequency measurements when DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.

The requirements in clause 8.1.2.3.2.2 also apply for this section.

8.1.2.35 E-UTRAN FDD-FDD inter frequency measurements with autonomous gaps

8.1.2.35.1 Identification of a new CGI of E-UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, the UE shall
be able to identify a new CGI of E-UTRA cell within:

Tidentify_(GI, inter — Tbasic_identify_CGI, inter ms
Where

Thasic identify_cc1,iner = 150 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP|sgmand SCH Es/lot according to Annex B.2.3 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl is identified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tyasic_idenity_cciinter IS @pplicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Given that continuous DL data allocation and no DRX is used, and no measurement gaps are configured, the UE shall
have more than 60 ACK/NACKSs transmitted during the identification of a new CGI of E-UTRA cell.

8.1.2.3.5.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty is twice the TT1 of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be
expected.
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8.1.2.3.6 E-UTRAN TDD-FDD inter frequency measurements using autonomous gaps

The requirements in this clause shall apply to UE supporting FDD and TDD.

8.1.2.3.6.1 Identification of a new CGI of E-UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, the UE shall
be able to identify a new CGI of E-UTRA cell within:

T

identify_G3l, inter = Tbasic_identify_CGI, inter ms

Where

Thasic_identify_cal,iner = 150 ms. This is the time period used in the above equation where the maximumallowed
time for the UE to identify a new CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been
already identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP|;gmand SCH Es/lot according to Annex B.2.4 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl is identified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tyasic igenify_cciinter IS applicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Given that continuous DL data allocation and no DRX is used, no measurement gaps are configured, and TDD
configuration as in Table 8.1.2.3.2.1-1 is used, the UE shall have more than 30 A CK/NACK transmitted during the
identification of a new CGI of E-UTRA cell.

8.1.2.3.6.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty is twice the TT1 of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be
expected.

8.1.2.3.7 E-UTRAN TDD-TDD inter frequency measurements with autonomous gaps

8.1.2.3.7.1 Identification of a new CGI of E-UTRA TDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, the UE shall
be able to identify a new CGI of E-UTRA cell within:

T

identify_G3l, inter = Tbasic_identify_CGI, inter ms
Where
Thasic identify_ca1, inter = 150 ms. This is the time period used in the above equation where the maximum allowed time

for the UE to identify a new CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.
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A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP and SCH Es/lot according to Annex B.2.4 for a corresponding Band,

The MIB of an E-UTRA cell whose CGl is identified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tyasic_idenity_cciinter IS @pplicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Given that continuous DL data allocation and no DRX is used, no measurement gaps are configured, and TDD
configuration as in Table 8.1.2.3.2.1-1 is used, the UE shall have more than 30 ACK/NACKSs transmitted during the
identif ication of a new CGI of E-UTRA cell.

8.1.2.3.7.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty is twice the TT1 of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be
expected.

8.1.2.3.8 E-UTRAN FDD-TDD inter frequency measurements using autonomous gaps

The requirements in this clause shall apply to UE supporting FDD and TDD.

8.1.2.3.8.1 Identification of a new CGI of E-UTRA TDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGl when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, the UE shall
be able to identify a new CGI of E-UTRA cell within:

Tidentity @tinter = Vbasic_identify_ @b inter NS
Where

Thasic_identify_ccl,inter = 150 ms. This is the time period used in the above equation where the maximumallowed
time for the UE to identify a new CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been
already identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RPand SCH Es/lot according to Annex B.2.4 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl is identified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tyasic_idenity_cciiner IS @applicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Given that continuous DL data allocation and no DRX is used, and no measurement gaps are configured, the UE shall
have more than 60 ACK/NACKSs transmitted during the identification of a new CGI of E-UTRA cell.

8.1.2.3.8.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI
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reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be
expected.

8.1.24 Inter RAT measurements

81241 E-UTRAN FDD — UTRAN FDD measurements

8.1.2.4.1.1 E-UTRAN FDD — UTRAN FDD measurements when no DRX is used
8.1.24.1.1.1 Identification of a new UTRA FDD cell

When explicit neighbour list is provided and no DRX is used, either measurement gaps are scheduled or the UE
supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable
cell belonging to the monitored set within

480

Tidentify, UTRA_FDD = Tbasic_identify_ UTRA_FDD : T
interl

-N Freq ms

A cell shall be considered detectable when
- CPICH Ec/lo >-20 dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional d elay can be
expected.

8.1.2.4.1.1.1a Enhanced UTRA FDD cell identification requirements

When explicit neighbour list is provided and no DRX is used or when DRX cycle length <40 ms, either measurement
gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able
to identify a new detectable cell belonging to the monitored set within Tigentiy, enhanced_UTRA_FDD*

480

Tidentify, enhanced_URA_FDD = (Tbasic_identify_enhanced_u'RA_FDD ’ + 480) NFreq ms
interl

A cell shall be considered detectable when:
- CPICH Ec/lo > -15 dB,

- SCH_Ec/lo > -15 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

8.1.2.4.1.1.2 UE UTRA FDD CPICH measurement capability

When measurement gaps are scheduled for UTRA FDD inter RAT measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting measurements to
higher layers with measurement accuracy as specified in Clause 9.2 with measurement period given by

ﬂ.Nm}ms

Tmeasurement _UTRA_FDD = MaX{TMeasurement_Period UTRA_FDD ’Tbasic_measurement_UTRA_FDD :
interl

The UE shall be capable of performing UTRA FDD CPICH measurements for Xpasic measurementutrA_FoD iNter-frequency
cells per FDD frequency and the UE physical layer shall be capable of reporting measurements to higher layers with the

measurement period of Teasurement UTRA_FDD.

XKbasic measurement UTRA_FDD = 6

TMeasurement_period UTRA_Fop = 480 ms. The period used for calculating the measurement period T peasurement UTRA_FDD
for UTRA FDD CPICH measurements.
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Thasic_identiy UTRA_Fop = 300 ms. This is the time period used in the inter RAT equation in clause 8.1.2.4.1.1.1
where the maximum allowed time for the UE to identify a new UTRA FDD cell is defined.

Thasic identify_enhanced UTRA_FDD = 60 ms. This is the time period used in the inter RAT equation in
clause 8.1.2.4.1.1.1a where the maximum allowed time for the UE to identify a new UTRA FDD cell is defined.

Thasic measurement UTRA_FoD = 50 ms. This is the time period used in the equation for defining the measurement
period for inter RAT CPICH measurements.

Nieq is defined in clause 8.1.2.1.1 and Tinen is defined in clause 8.1.2.1

8.1.2.4.1.1.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.24.1.14 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay exclu des a delay
uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is
twice the TT1 of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL
resources for UE to send the measurement report.

The event triggered measure ment reporting delay, measured without L3 filtering shall be less than Tigeiify, uTra_FoD
defined in Clause 8.1.2.4.1.1.1 for the minimum requirements or Tigenify, enhanced UTRA_FoD defined in Clause 8.1.2.4.1.1.1a
for the enhanced requirements When L3 filtering is used or IDC autonomous denial is configured an additional delay
can be expected.

If a cell which has been detectable at least for the time period Tigenity,utra rop defined in clause 8.1.2.4.1.1.1 for the
minimum requirements or Tigentify, mhanced UTRA_roD defined in Clause 8.1.2.4.1.1.1a for the enhanced requirements and
then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less
than Teasurement UTRA_FoD defined in clause 8.1.2.4.1.1.2 provided the timing to that cell has not changed more than + 32
chips while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or
IDC autonomous denial is configured, an additional delay can be expected.

8.1.24.1.15 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.1.1.4 Event Triggered Reporting.

8.1.2.4.1.2 E-UTRAN FDD — UTRAN FDD measurements when DRXis used
When explicit neighbour list is provided and DRX is used, either measurement gaps are scheduled or the UE supports

capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell
belonging to the neighbour cell list within Tigentify,utra_Fop @ shown in table 8.1.2.4.1.2-1
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Table 8.1.2.4.1.2-1: Requirement to identify a newly detectable UTRA FDD cell

DRX Tidentify UTRA FDD (S) (DRX cycles)
cycle
length
(s)
Gap period = Gap period =
40 ms 80 ms
<0.04 Non DRX Non DRX
Requirements in | Requirements in
clause 8.1.2.4.1.1 | clause 8.1.2.4.1.1
are applicable are applicable
0.064 2.56* Nfreq (40* | 4.8% Nfreq (75
Nfreq) Nfreq)
0.08 3.2* Nfreq (40* 4.8* Nfreq (60*
Nfreq) Nfreq)
0.128 3.2* Nfreq (25* 4.8* Nfreq (37.5*
Nfreq) Nfreq)
0.16 3.2* Nfreq (20° 4.8* Nfreq (30"
Nfreq) Nfreq)
0.16<DRX- | Note (20* Nfreq) Note
cycle<2.56 (20* Nfreq)
Note: Time depends upon the DRX cycle in use

A cell shall be considered detectable provided following conditions are fulfilled: A cell shall be considered detectable

when

- CPICH Ec/lo > -20 dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

The UE shall be capable of performing RSCP and Ec/lo measurements of at least 6 UTRA cells per UTRA FDD carrier
forup to 3 UTRA FDD carriers and the UE physical layer shall be capable of reporting RSCP and Ec/lo measurements
to higher layers with the measurement period defined in table 8.1.2.3.1.2-2 when DRX is used, either measurement gaps
are scheduled or the UE supports capability of conducting such measurements without gaps.

Table 8.1.2.4.1.2-2: Requirement to measure UTRA FDD cells

DRX cycle Tmeasure_uTrA_FDD (S) (DRX cycles)
length (s)
Gap period = Gap period =
40 ms 80 ms
<0.04 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.1.1 | clause 8.1.2.4.1.1
are applicable are applicable
0.064 0.48% Nfreq (7.5% 0.8% Nireq
Nfreq) (125* Nfreq)
008 048* Nfreq 0 8* Nfreq (10*
(6* Nireq) Nireq)
0.128 0.64* Nreq 0. 8* Ntreq (6.25*
(5* Nfreq) Nfreq)
0.128<DRX- Note (5% Nfreq) Note (5% Nfreq)
cycle<2.56
Note: Time depends upon the DRX cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.
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8.1.2.4.1.2.1 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.1.2.2 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is
twice the TT1 of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL
resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tigentiy,uTrRa_FDD
defined in Clause 8.1.2.4.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If a cell which has been detectable at least for the time period Tigenity, utra_rop defined in clause 8.1.2.4.1.2and then
triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than

Treasurement_uTRA_rFop defined in clause 8.1.2.4.1.2 provided the timing to that cell has not changed more than + 32 chips
while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.4.1.2.3 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the require ments specified in
clause 8.1.2.4.1.2.2 Event Triggered Reporting.

8.1.2.4.2 E-UTRAN TDD — UTRAN FDD measurements

The requirements in clause 8.1.2.4.1 also apply for this section.

8.1.2.4.2.1 E-UTRAN TDD — UTRAN FDD measurements when no DRX is used
8.1.2.4.2.2 E-UTRAN TDD — UTRAN FDD measurements when DRXis used
8.1.2.4.3 E-UTRAN TDD — UTRAN TDD measurements

8.1.2.4.3.1 E-UTRAN TDD — UTRAN TDD measurements when no DRX is used
8.1.2.4.3.1.1 Identification of a new UTRA TDD cell

When explicit neighbour list is provided and no DRX is used, either measurement gaps are scheduled or the UE
supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable
cell belonging to the monitored set within

480
Tidentity, uTRA TOD = Max{SOOO, Thasicidentify UTRA_TDD T N treq }ms

A cell shall be considered detectable when

- P-CCPCH Ec/lo >-8dB,
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- DwPCH_Ec/lo >-5dB.

When L3 filtering is used an additional delay can be expected.

8.1.2.4.3.1.1a Enhanced UTRA TDD cell identification requirements

When explicit neighbour list is provided and no DRX is used or when DRX cycle length <40 ms, either measurement
gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able
to identify a new detectable cell belonging to the monitored set Within Tigentiy, enhanced_UTRA_TDD"

480
Tidentify, enhanced_UrRA_TDD — (Tbasic_identify_enhanced_u'RA_TDD T+ 480) N Freq ms
interl
A cell shall be considered detectable when:
- P-CCPCH_Ec/lo > -6 dB,
- DwPCH_Ec/lo >-1dB
When L3 filtering is used an additional delay can be expected.
8.1.2.4.3.1.2 UE UTRA TDD P-CCPCH RSCP measurement capability

When measurement gaps are scheduled for UTRA TDD inter RAT measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting measurements to
higher layers with measurement accuracy as specified in Clause 9.3 with measurement period given by

480
Tmeasurement UTRA_TDD = MaX{TMeasurement_Period UTRA_TDD ’Tbasicmeasurement UTRA_TDD * T : NFreq ms
interl

The UE shall be capable of performing UTRA TDD P-CCPCH RSCP measurements for Xpasic measurementuTRA_TOD iNter-
frequency cells per TDD frequency of the monitored set, and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period of Tyeasurement_ UTRA_TDD.

XKbasic measurementUTRA_TDD = 6

TMeasurement_period UTRA_TDD = 480 ms is the period used for calculating the measurement period T yeasurement_UTRA TOD
for UTRA TDD P-CCPCH RSCP measurements.

Thasic identify UTRA_ToD = 800 ms is the time period used in the inter RAT equation in clause 8.1.2.4.3.1.1 where the
maximumallowed time for the UE to identify a new UTRA TDD cell is defined.

Thasic_identify_enhanced UTRA_ToD = 80 ms is the time period used in the inter RAT equation in clause 8.1.2.4.3.1.1a
where the maximum allowed time for the UE to identify a new UTRA TDD cell is defined.

Thasic_measurement UTRA_ToD = 50 M is the time period used in the equation for defining the measurement period for
inter RAT P-CCPCH RSCP measurements.

Neq is defined in clause 8.1.2.1.1and Tinen is defined in clause 8.1.2.1

8.1.2.4.3.1.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.3.1.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.
The UEshall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
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uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is
twice the TT1 of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL
resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tigentsy, uTrRA_TDD
defined in Clause 8.1.2.4.3.1.1 for the minimum requirements or Tigenify, enhanced UTRA_ToD defined in Clause 8.1.2.4.3.1.1a
for the enhanced requirements. When L3 filtering is used or IDC autonomous denial is configured an additional delay
can be expected.

If a cell which has been detectable at least for the time period Tigenify,utra oD defined in clause 8.1.2.4.3.1.1 for the
minimum requirements and then triggers the measurement report as per TS 36.331 [2], the event triggered measure ment
reporting delay shall be less than Tpeasurement uTrRa oD defined in clause 8.1.2.4.3.1.2 provided the timing to that cell has
not changed more than + 10 chips while measurement gap has not been available and the L3 filter has not been used.
When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.3.1.5 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.3.1.4 Event Triggered Reporting.

8.1.2.4.3.2 E-UTRAN TDD — UTRAN TDD measurements when DRX s used

When explicit neighbour list is provided and DRX is used, either measurement gaps are scheduled or the UE supports

capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell
belonging to the neighbour cell list within Tigentify,utra_ToD 8 ShOwn in table 8.1.2.4.3.2-1

Table 8.1.2.4.3.2-1: Requirement to identify a newly detectable UTRA TDD cell

Tidentify uTRA TDD (S) (DRX cycles)

?sr:;fhy%;(; Gap period =40 | Gap period =80
ms ms
<0.32 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.3.1 | clause 8.1.2.4.3.1
are applicable are applicable
0.32<DRX- Note (20* Nfreq) | Note (25* Nfreq)
cycle<0.512
0.512<DRX- | Note (20* Nfreq) Note
cycle<2.56 (20* Nfreq)
Note: Time depends upon the DRX cycle in use

A cell shall be considered detectable provided following conditions are fulfilled: A cell shall be considered detectable

when
- P-CCPCH Ec/lo >-8dB,

- DwPCH_Ec/lo >-5dB.

When L3 filtering is used an additional delay can be expected.

The UE shall be capable of performing UTRA TDD P-CCPCH RSCP measurements of at least 6 UTRA cells per
UTRA TDD carrier for up to 3 UTRA TDD carriers and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period defined in table 8.1.2.4.3.2-2 when DRX is used, either
measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps .
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Table 8.1.2.4.3.2-2: Requirement to measure UTRA TDD cells

DRX cycle Tmeasure_uTRA_TDD (S) (DRX cycles)
length (s)
Gap period =40 | Gap period =80
ms ms
<0.04 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.3.1 | clause 8.1.2.4.3.1
are applicable are applicable
0.064 0.48*Nfreq O-S*Nfreq
(7.5*Nfreq) (12.5*Nire)
008 0.48*Nfreq 0 8*Nfreq
(6*Nireq) (10*Nreg)
0128 0.64*Nfreq 0 8*Nfreq
(5*Nireq) (6-25*Niren)
0. 128<DRX- Note (5*Nfreq) Note (5*Nfreq)
cycle<2.56
Note: Time depends upon the DRX cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.

8.1.2.4.3.2.1 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.3.2.2 Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.
The UEshall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is
twice the TT1 of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL
resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tigentty, uTrRA_TDD
defined in Clause 8.1.2.4.3.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If a cell which has been detectable at least for the time period Tigenity,utra TOD d€fined in clause 8.1.2.4.3.2and then
triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
Treasurement_uTrRA_ToD defined in clause 8.1.2.4.3.2 provided the timing to that cell has not changed more than + 10 chips
while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.4.3.2.3 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.3.2.2 Event Triggered Reporting.

8.1.2.4.4 E-UTRAN FDD — UTRAN TDD measurements

The requirements in clause 8.1.2.4.3 also apply for this section.
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8.1.2.45 E-UTRAN FDD — GSM measurements

8.1.2.45.1 E-UTRAN FDD — GSM measurements when no DRXis used
The requirements in this clause apply only to UE supporting E-UTRAN FDD and GSM.
Measurements on GSM cells can be requested with BSIC verified.

In RRC_CONNECTED state when a supported measurement gap pattern sequence according to Table 8.1.2.1-1 is
configured by E-UTRAN, or the UE supports capability of conducting such measurements without gaps, the UE
shall continuously measure GSM cells, search for new GSM cells given in the monitored set and re-confirmthe
BSIC for already detected cells.

8.1.2.45.1.1 GSM carrier RSSI

This measurement shall be based on measurement gaps allocated for GSM carrier RSSI measurement as described in
clause 8.1.2.1. A UE supporting GSM measurements shall measure minimum number of 10 GSM carrier RSSI
measurement samples (Ngsm carrier Rss1) Per measurement gap. In RRC_CONNECT ED state the measurement period,
Teasurement Period, csm, Tor the GSM carrier RSSI measurement is Nygeq*480 ms. The parameter Nyeq is defined in
clause 8.1.2.1.1.

The UE shall meet the measurement accuracy requirements stated for RXLEV in [8], when the given measurement time
allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods.

8.1.2.4.5.1.2 BSIC verification

Measurements on a GSM cell can be requested with BSIC verified. The UE shall be able to report the GSM cells with
BSIC verified for those cells where the verification of BSIC has been successful.

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

- Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when
there is no knowledge about the relative timing between the E-UTRAN FDD and GSM cells. The UE shall
trigger the initial BSIC identification within the available measurement gap pattern sequence. The
requirements for BSIC re-confirmation can be found in clause 8.1.2.4.5.1.2.1.

- BSICre-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is
performed. The UE shall trigger the BSIC re-confirmation within the available measurement gap pattern. The
requirements for BSIC re-confirmation can be found in clause 8.1.2.4.5.1.2.2.

If the network requests measurements on a GSM cell the UE shall behave as follows:

- The UEshall perform GSM carrier RSSI measurements according to clause 8.1.2.4.5.1 when a measurement gap
pattern sequence is activated, or the UE supports capability of conducting such measurements without gaps.

The UE shall perform measurement reporting as defined in TS 36.331 [2].

- The UEshall perform BSIC identification. The UE shall use the most recently available GSM carrier RSSI
measurement results for arranging GSM cells in signal strength order for performing BSIC identification.

- The UEshall perform BSIC re-confirmation on all the GSM cells that have been successfully identified.

- The UEshall perform all configured event evaluation for event-triggered reporting after the BSIC has been
verified for a GSM cell. The UE shall use the most recently available GSM carrier RSSI measurement results in
event evaluation and event-triggered reporting.

- Event-triggered and periodic reports shall be triggered according to TS 36.331 [2].
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The BSIC of a GSM cell is considered to be “verified” if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least one time (initial BSIC identification). Once a GSM cell has been identified the BSIC shall
be re-confirmed at least once every 8* T mnirmasm Seconds. Otherwise the BSIC of the GSM cell is considered as "non-
verified". If a measurement gap pattern sequence is deactivated by the network after BSIC has been identified or
verified, the UE shall consider the BSIC as non-verified.

Tigenity,csm indicates the maximumtime allowed for the UE to decode the unknown BSIC of the GSM cell in one GSM
BCCH carrier in the initial BSIC identification procedure.

Tre-confirmasm indicates the maximumtime allowed for the re-confirmation of the BSIC of one GSM cell in the BSIC re -
confirmation procedure.

The UEshall be able to decode a BSIC within a measurement gap when the time difference between the middle of the
received GSM synchronisation burst at the UE and the middle of the effective measurement gap is within the limits
specified in table 8.1.2.4.5.1.2-1.

Table 8.1.2.4.5.1.2-1: The gap length and maximum time difference for BSIC verification

Gap length Maximum time difference [us]
[ms]
6 +2350 s

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [9].

8.1.2.45.1.2.1 Initial BSIC identification

This measurement shall be based on the measurement gaps used for Initial BSIC identification as described in
clause 8.1.2.4.5.1.2.

The UE shall continuously attempt to decode the BSIC of SCH on the BCCH carrier of the 8 strongest BCCH carriers
of the GSM cells indicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attempts in
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSSI value.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC
identification with the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which
the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC ofthe GSM BCCH carrier within Tigeniyycsm Ms, the UE shall abort the
BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification
of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification
failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the
rest of the 8 strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Tigenify,csm Values are given for a set of reference gap patterns in table 8.1.2.4.5.1.2.1-1. The requirements in the table
represent the time required to guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier. If inter-
frequency RSTD measurements are configured and the UE requires measure ment gaps for performing such
measurements, then Tigenisy v Shall be based on the 80ms gap configuration.

Table 8.1.2.4.5.1.2.1-1

Nur:fber Tidentity.csm(MS) Trecont im,csm (MS)
carriers
other 40ms gap 80ms gap 40ms gap 80ms gap
than configuration configuration configuration | configuration
GSM (ID 0) (ID 1) (ID 0) (ID 1)
0 2160 5280 1920 5040
1 5280 21760 5040 17280
2 5280 31680 5040 29280
3 19440 No 13320 No
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requirement requirement
No No

4 31680 requirement 29280 requirement
No No

5 31680 requirement 29280 requirement

8.1.2.45.1.2.2 BSIC re-confirmation

The UE shall maintain the timing information of up to 8 identified GSM cells. Initial timing information is obtained
fromthe initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement gap used for GSM BSIC reconfirmation as described in clause 8.1.2.4.5.1.2, the UE shall
attempt to decode the BSIC falling within the measurement gap according to table 8.1.2.4.5.1.2.1-1. If more than one
BSIC can be decoded within the same measurement gap, priority shall be given to the least recently decoded BSIC. If
inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such
measurements, then Trewnimasm Shall be based on the 80ms gap configuration.

If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to re-confirmthe BSIC
fora GSM cell within Tre.conirmasm Seconds, the UE shall abort the BSIC re-confirmation attempts for that GSM cell.
The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be moved to the initial
BSIC identification procedure, see clause 8.1.2.4.5.1.2.1.

8.1.2.45.1.2a Enhanced BSIC verification

In addition to the BSIC verification requirements in clause 8.1.2.4.5.1.2, when the UE receives the GSM cell at levels
down to 10 dB + the reference sensitivity level or reference interference levels as specified in [9] the BSIC
identification requirement in table 8.1.2.4.5.1.2a-1 applies. The BSIC verification requirements in table 8.1.2.4.5.1.2a-1
shall apply when no DRX is used or when DRX cycle length < 40 ms.

Table 8.1.2.4.5.1.2a-1

Tenhanced identifygsm(MS) Tenhanced reconfirm,gsm(MS)
40ms gap
40ms gap configuration
configuration when
when interfrequency
interfrequency RSTD
RSTD measurement
measurement is also
is also configured
configured and and the UE
Number the UErequires requires
of measurement measurement
carriers gaps for gaps for
other 40ms gap performing 40ms gap performing
than configuration such configuration such
GSM (ID0O) measurements (ID0O) measurements
0 1320 2160 1080 1920
8.1.2.45.1.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.5.1.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
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The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T measurment Period, gsm (See clause 8.1.2.4.5.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC , measured without L3 filtering
shall be less than 2* T veasurement Period, Gsms WHeEre Tieasurement Period, csm 1S defined in clause 8.1.2.4.5.1. When L3 filtering is
used or IDC autonomous denial is configured an additional delay can be expected.

8.1.2.4.5.1.5 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.5.1.4 Event Triggered Reporting.

8.1.2.4.5.2 E-UTRAN FDD — GSM measurements when DRX is used
The requirements in this clause apply only to UE supporting E-UTRAN FDD and GSM.
Measurements on GSM cells can be requested with BSIC verified.

In RRC_CONNECTED state when a supported measurement gap pattern sequence according to Table 8.1.2.1-1 is
configured by E-UTRAN, or the UE supports capability of conducting such measurements without gaps, the UE
shall continuously measure GSM cells, search for new GSM cells given in the monitored set and re-confirmthe
BSIC for already detected cells. During DRX periods the UE may use other periods of time outside the specified
measurement gap patterns. The UE is not required to make measurements of GSM cells during DRX periods if a
measurement gap pattern has not been configured, unless the UE supports capability of conducting such
measurements without gaps.

8.1.2.45.2.1 GSM carrier RSSI

This measurement shall be based on measurement gaps allocated for GSM carrier RSS| measurement as described in
clause 8.1.2.1. A UE supporting GSM measurements shall measure minimum number of 10 GSM carrier RSSI
measurement samples (Ngsm carrier rsst) Per DRX cycle. In RRC_CONNECTED state the measurement period,
TMeasurement Period, csm, for the GSM carrier RSSI measurement is shown in table 8.1.2.4.5.2.1-1. The parameter Nq is
defined in clause 8.1.2.1.1.

Table 8.1.2.4.5.2.1-1: GSM measurement period for large DRX

DRX cycle len gth (S) Tmeasure,GSM (S) (DRX CyC|93)
<0.064 Non DRX Requirements are
applicable
0.064<DRX-cycle< Note (B*Nfreq)
0.08
0.08<DRX-cycle< 2.56 Note (5*Nfreq)
Note: Time depends upon the DRX cycle in use

The UE shall meet the measurement accuracy requirements stated for RXLEV in [8], when the given measurement time
allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods.
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8.1.2.45.2.2 BSIC verification

Measurements on a GSM cell can be requested with BSIC verified. The UE shall be able to report the GSM cells with
BSIC verified for those cells where the verification of BSIC has been successful.

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

- Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when
there is no knowledge about the relative timing between the E-UTRAN FDD and GSM cells.

- BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is
performed. The UE shall trigger the BSIC re-confirmation within the available measurement gap pattern

If the network requests measurements on a GSM cell, the UE shall behave as follows:

- The UEshall perform GSM carrier RSSI measurements according to clause 8.1.2.4.5.2.1 when a measurement
gap pattern sequence is activated, or the UE supports capability of conducting such measurements without gaps.

The UEshall perform measurement reporting as defined in TS 36.331 [2].

- The UEshall perform BSIC identification. The UE shall use the most recently available GSM carrier RSSI
measurement results for arranging GSM cells in signal strength order for performing BSIC identification.

- The UEshall perform BSIC re-confirmation on all the GSM cells that have been successfully identified.

- The UEshall perform all configured event evaluation for event-triggered reporting after the BSIC has been
verified for a GSM cell. The UE shall use the most recently available GSM carrier RSSI measurement results in
event evaluation and event-triggered reporting.

- Event-triggered and periodic reports shall be triggered according to TS 36.331 [2].

The BSIC of a GSM cell is considered to be “verified” if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least one time (initial BSIC identification). Once a GSM cell has been identified the BSIC shall
be re-confirmed at least once every 30 seconds. Otherwise the BSIC of the GSM cell is considered as "non-verified".

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [9].

8.1.2.45.2.2.1 Initial BSIC identification
This measurement shall be made on GSM cells that are requested with BSIC verified.

For DRX cycle length <40 ms, the initial GSM BSIC identification requirements corresponding to the non DRX
requirements as specified in clause 8.1.2.4.5.1.2.1 shall apply.

For DRX cycle length > 40 ms, the UE shall make at least one attempt every Nyeq*30s to decode the BSIC of SCH on
the BCCH carrier of the 8 strongest BCCH carriers of the GSM cells indicated in the Inter-RAT cell info list. If the UE
has not successfully decoded the BSIC of the GSM BCCH carrier within Ngeq*60 s, the UE shall abort the BSIC
identification attempts for that GSM BCCH carrier. The UE shall give priority for BSIC decoding attempts in
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSS1 value. The parameter N g is defined in clause 8.1.2.1.1.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall continue BSIC identification with
the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the BSIC has been
successfully identified shall be moved to the BSIC re-confirmation procedure.

8.1.2.45.2.2.2 BSIC re-confirmation

The UE shall maintain the timing information of up to 8 identified GSM cells. Initial timing information is obtained
fromthe initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.
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For DRX cycle length <40 ms, the GSM BSIC re-conformation requirements corresponding to the non DRX
requirements as specified in clause 8.1.2.4.5.1.2.2 shall apply.

For DRX cycle length > 40 ms, at least every N¢¢q*30 seconds, the UE shall attempt to decode the BSIC of each
identified GSM cell.If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to
re-confirmthe BSIC fora GSM cell within N¢¢q*60 seconds, the UE shall abort the BSIC re -confirmation attempts for
that GSM cell. The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be
moved to the initial BSIC identification procedure, see clause 8.1.2.4.5.2.2.1. The parameter Nyeq is defined in

clause 8.1.2.1.1.

8.1.2.4.5.2.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.5.2.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T measurment Period, gsm (See clause 8.1.2.4.5.2.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC , measured without L3 filter ing
shall be less than 2* T mesurement Period, ssm, WNEre Tveasurement period, gsm 1S defined in clause 8.1.2.4.5.2.1. When L3 filtering
is used or IDC autonomous denial is configured an additional delay can be expected.

8.1.2.4.5.25 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.5.2.4 Event Triggered Reporting.

8.1.2.4.6 E-UTRAN TDD — GSM measurements

The requirements in clause 8.1.2.4.5 also apply for this section.

8.1.2.4.7 E-UTRAN FDD — UTRAN FDD measurements for SON

8.1.2.4.7.1 Identification of a new UTRA FDD cell for SON

No explicit neighbour list is provided to the UE for identifying a UTRA cell for SON. The UE shall identify and report
only the strongest cell when requested by the network for the purpose of SON.

8.1.2.4.7.1.1 Requirements when no DRX is used

When no DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new cell within:

480

Tidentify, UTRA_FDD — Tbasic_identify_ UTRA FDD ° Tint erl' N Freq ms

Thasic identity UTRA_Fop = 300 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new UTRA FDD cell is defined.
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A cell shall be considered identifiable following conditions are fulfilled:
- CPICH Ec/lo > -20 dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be

expected.
If the UE is unable to identify the UTRA cell for SON within 8*Tigenity, utra_rop MS, the UE may stop searching UTRA
cells for SON.

8.1.2.4.7.1.2 Requirements when DRX s used

When DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new cell within Tigenisy, utra_Fop 8 defined in table
8.1.2.4.7.1.2-1.

Table 8.1.2.4.7.1.2-1: Requirement to identify a new UTRA FDD cell for SON

DRX cycle length (s) Tidentity, uTrA FoD (S) (DRX cycles)

Gap period =40 ms

Gap period =80 ms

<0.04

Non DRX Requirements
in clause 8.1.2.4.7.1.1are
applicable

Non DRX Requirements
in clause 8.1.2.4.7.1.1 are
applicable

0.04<DRXcycle<0.08

Note (45* Nfreq)

Note (95* Nfreq)

0.128 3.84* Ntreq (30* Nireq) 8.0* Nfreq (62.5* Nteq)
0.16 4.0* Nfreq (25* Nfeq) 8.0* Nfreq (50* Nieq)

0256 64* Nfreq (25* Ni’eq) 896* Nfreq (35* Nfreq)
032 8* Nfreq (25* Nfeq) 896* Nfreq (28* Nfreq)

0.32<DRXcycle<2.56

NOte (25* Nfreq)

NOte (25* Nfreq)

Note: Time depends upon the DRX cycle in use

A cell shall be considered identifiable provided following conditions are fulfilled:
- CPICH Ec/lo > -20 dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

If the UE is unable to identify the UTRA cell for SON within 8*Tigenify, utra_roD S€CONMS, the UE may stop searching
UTRA cells for SON; Tigenify, utra_rop IS defined in table 8.1.2.4.7.1.2-1.

8.1.2.4.7.1.3 Reporting Delay

The UE shall not report the physical cell identity of an identifiable cell for SON as long as the reporting criteria are not
fulfilled.

The reporting delay is defined as the time between the identification of the strongest cell for SON until the UE starts to
transmit its physical cell identity over the Uu interface. This requirement assumes that the reporting of the physical cell
identity is not delayed by other RRC signalling on the DCCH. This reporting delay excludes a delay unce rtainty
resulted when inserting the physical cell identity of the strongest cell for SON to the TTI of the uplink DCCH. The
delay uncertainty is twice the TTI of the uplink DCCH. This reporting delay excludes any delay caused by
unavailability of UL resources for UE sending the physical cell identity of the strongest cell for SON.

The reporting delay of the physical cell identity of the strongest cell for SON without L3 filtering shall be less than
Tidentify, uTRA_FoD defined in clause 8.1.2.4.7.1.1 and in clause 8.1.2.4.7.1.2 for non DRX and DRX cases respectively.
When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.8 E-UTRAN TDD — UTRAN FDD measurements for SON

The requirements in clause 8.1.2.4.7 also apply for this section.
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8.1.2.4.9 E-UTRAN FDD — cdma2000 1xRTT measurements

UE shall perform cdma2000 1xRTT measurements according to the procedure defined in [15] on the cdma2000 1xRTT
neighbor cells indicated by the serving eNode B. If measurement gaps are required, the UE shall perform cd ma2000
IXRTT measurements only during the measurement gaps configured by the serving eNode B.

8.1.2.4.9.1A E-UTRAN FDD — cdma2000 1xRTT measurements when no DRX is used

When measurement gaps are scheduled for CDMA2000 1xRTT inter RAT measurements, or the UE supports capability
of conducting such measurements without gaps, the UE physical layer shall be capable of reporting CDMAZ2000 1xRTT
Pilot Strength measurements to higher layers with measurement accuracy as specified in Clause 9.5, corresponding to a
90% measurement success rate, with measurement period given by

T

measurement_CDMA2000 1x = Tbasic_measurement_CDMAZOOO_k :

N S

Freq ~“gap

where Thasic measurement comazooo_1x = 100 ms and the measurement gap specific scale factor Sg,, is based on the
measurement gap pattern in use as defined in Table 81.2.4.9.1-1. If inter-frequency RSTD measurements are
configured and the UE requires measurement gaps for performing such measurements, then Sg,, shall be based to the
Gap Pattern Id 1.

Table 8.1.2.4.9.1-1: Gap Pattern Specific Scale Factor

Gap Pattern Id Sgap
0 32/3
1 64/3
8.1.249.1 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

The measurement reporting delay of each periodic report is defined as the time between the end of the last measurement
period and the moment when the UE starts to transmit the measurement report over the Uu interface. This delay shall be
less than T7, defined in [15] for each periodic report. This measurement reporting delay excludes a delay which is
caused by the unavailability of the uplink resources for the UE to send the measurement report.

8.1.2.4.10 E-UTRAN TDD — cdma2000 1XxRTT measurements

The requirements in clause 8.1.2.4.9 also apply for this section.

8.1.24.11 E-UTRAN FDD — HRPD measurements
UE shall perform HRPD measurements according to the procedure defined in [11] on the HRPD neighbor cells

indicated by the serving eNode B. If measurement gaps are required, the UE shall perform HRPD measurements on ly
during the measurement gaps configured by the serving eNode B.

8.1.2.4.12 E-UTRAN TDD — HRPD measurements

The requirements in clause 8.1.2.4.11 also apply for this section.

8.1.2.4.13 E-UTRAN TDD — UTRAN TDD measurements for SON

8.1.2.4.13.1 Identification of a new UTRA TDD cell for SON

No explicit neighbour list is provided to the UE for identifying a UTRA TDD cell for SON. The UE shall identify and
report only the strongest cell when requested by the network for the purpose of SON.

8.1.2.4.13.1.1 Requirements when no DRX is used

When no DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new cell within:
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480

Tidentify, UTRA_TDD = Tbasic_identify_UTRA_TDD ' T
interl

N Freq ms

Thasic identify uTRA_D =800 ms. This is the time period used in the above equation where the maximumallowed time
for the UE to identify a new UTRA TDD cell is defined.
A cell shall be considered identifiable following conditions are fulfilled:
- P-CCPCH Ec/lo >-8dB,
- DwPCH_Ec/lo >-5dB.
When L3 filtering is used an additional delay can be expected.

If the UE is unable to identify the UTRA TDD cell for SON within 8*Tjgenity, utrRa_ D MS, the UE may stop searching
UTRA TDD cells for SON.

8.1.2.4.13.1.2 Requirements when DRX s used

When DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new cell within Tigenify, uTra_ToD @S defined in table
8.1.2.4.13.1.2-1.

Table 8.1.2.4.13.1.2-1: Requirement to identify a new UTRA TDD cell for SON

DRX cycle length (s) Tidentity, UTRA_TDD (S) (DRX cycles)

Gap period =40 ms

Gap period =80 ms

<0.16

Non DRX Requirements
in clause 8.1.2.4.3.1 are
applicable

Non DRX Requirements
in clause 8.1.2.4.3.1 are
applicable

0.16<DRXcycle<0.256

NOte (25* Nfreq)

N Ote (50* Nfreq)

0.256<DRX
cycle<0.32

NOte (25* Nfreq)

NOte (45* Nfreq)

0.32<DRX cycle<2.56

NOte (25* Nfreq)

N Ote (25* Nfreq)

Note: Time depends upon the DRX cycle in use

A cell shall be considered identifiable provided following conditions are fulfilled:
- P-CCPCH Ec/lo >-8dB,
- DwPCH_Ec/lo >-5dB.
When L3 filtering is used an additional delay can be expected.

If the UE is unable to identify the UTRA TDD cell for SON within 8*Tigenisy, utra_Top S€CONS, the UE may stop
searching UTRA TDD cells for SON; Tigensty, uTra_1op is defined in table 8.1.2.4.13.1.2-1.

8.1.2.4.13.1.3 Reporting Delay

The UE shall not report the physical cell identity of an identifiable cell for SON as long as the reporting criteria are not
fulfilled.

The reporting delay is defined as the time between the identification of the strongest cell for SON until the UE starts to
transmit its physical cell identity over the Uu interface. This requirement assumes that the reporting of the physical cell
identity is not delayed by other RRC signalling on the DCCH. This reporting delay excludes a delay uncertainty
resulted when inserting the physical cell identity of the strongest cell for SON to the TTl of the uplink DCCH. The
delay uncertainty is twice the TTI of the uplink DCCH. This reporting delay excludes any delay caused by
unavailability of UL resources for UE sending the physical cell identity of the strongest cell for SON.

The reporting delay of the physical cell identity of the strongest cell for SON without L3 filtering shall be less than
Tigentify, uTRA_ToD defined in clause 8.1.2.4.13.1.1and in clause 8.1.2.4.13.1.2 for non DRX and DRX cases respectively.
When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

3GPP



Release 11 97 3GPP TS 36.133 V11.6.0 (2013-09)

8.1.2.4.14 E-UTRAN FDD — UTRAN TDD measurements for SON

The requirements in clause 8.1.2.4.13 also apply for this section.

8.1.2.4.15 E-UTRAN FDD — cdma2000 1xRTT measurements for SON ANR

8.1.2.4.15.1 Identification of a new cdma2000 1xRTT cell for SON ANR

No explicit neighbour list is provided to the UE for identifying a cdma2000 1xRTT cell for SON ANR. The UE shall
identify and report only the strongest cell when requested by the network for the purpose of SON ANR.

8.1.2.4.15.1.1 Requirement when no DRX is used

When measurement gaps are scheduled for COMA2000 1xRTT inter RAT measurements, or the UE supports capability
of conducting such measurements without gaps, the UE physical layer shall be capable of reporting CDMAZ2000 1XRTT
Pilot Strength measurements to higher layers with measurement accuracy as specified in Clause 9.5, corresponding to a
90% measurement success rate, with measurement period given by

TmeasurementhDMAZOOOﬁlx = TbasicfmeasurementhDMAZOOOfk N Freq = Sgap

where Tpasic measurement_comazo00_1x = 100 ms and the measurement gap specific scale factor Sy, is based on the
measurement gap pattern in use as defined in Table 8.1.2.4.15.1.1-1. If inter-frequency RSTD measurements are
configured and the UE requires measurement gaps for performing such measurements, then Sy, shall be based to the
Gap Pattern Id 1.

Table 8.1.2.4.15.1.1-1: Gap Pattern Specific Scale Factor

Gap Pattern Id Sgap
0 32/3
1 64/3

If the UE is unable to identify the CDMAZ2000 1xRTT cell for SON ANR within [TBD] ms, the UE may stop searching
CDMAZ2000 1xRTT cells for SON ANR.

8.1.2.4.15.1.2 Reporting Delay

The UE shall not report the physical cell identity of an identifiable cell for SON ANRas long as the reporting criteria
are not fulfilled.

The reporting delay is defined as the time between the identification of the strongest cell for SON ANR until the UE
starts to transmit its physical cell identity over the Uu interface. This delay shall be less than T, defined in [15]. This
measurement reporting delay excludes a delay which is caused by the unavailability of the uplink resources for the UE
to send the measurement report.

8.1.2.4.16 E-UTRAN TDD — cdma2000 1xRTT measurements for SON ANR

The requirements in clause 8.1.2.4.15 also apply for this section.

8.1.2.4.17 E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps

The requirements in this clause apply only to UE supporting E-UTRA FDD and UTRA FDD.

8.1.2.4.17.1 Identification of a new CGI of UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of UTRA FDD cell. The UE shall identify
and report the CGl when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps
in both downlink reception and uplink transmission for decoding SFN and receiving UTRAN MIB and SIB3 messages
according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO
is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether
DRX is used or not, the UE shall be able to identify a new CGI of UTRA FDD cell within:
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Tidentify_ca1, uTraN FoD = 630 + 40*SIB3_REP ms

where SIB3_REP is the repetition period at which the UTRAN cell schedules SIB3 blocks in units of frames specified
in TS 25.331 [7] , provided that the UTRAN cell has been already identified by the UE.

This requirement is applicable for UTRA FDD target cell configurations where the information required to make the Sl
report can be determined from the MIB and SIB3 alone, and MIB and SIB3 are not segmented into multiple TTls.
Additionally, for the requirement to be applicable, the reception conditions shall be such that the system frame number
of the target UTRA FDD cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.

According to the reception conditions:
A cell shall be considered identifiable following conditions are fulfilled:
- CPICH Ec/lo > -20 dB,
- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be

expected.The system frame number, the MIB and SIB3 of the target cell shall be considered decodable provided
the BCH demodulation requirements are met according to [29].

The requirement for identifying a new CGI of an UTRA FDD cell within Tigemif, o1, utran Fop is applicable when no
DRX is used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

8.1.2.4.17.2 CGI Reporting Delay

The CGI reporting delay occurs due to the delay uncertainty when inserting the CGlI measurement report to the TTI of
the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the CGlI reporting
may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.18 E-UTRAN TDD-UTRAN FDD measurements with autonomous gaps

The requirements in this clause apply only to UE supporting E-UTRA TDD and UTRA FDD.

8.1.2.4.18.1 Identification of a new CGI of UTRA FDD cell with autonomous gaps

The requirements in clause 8.1.2.4.17.1 also apply for this section.

8.1.2.4.18.2 CGI Reporting Delay

The requirements in clause 8.1.2.4.17.2 also apply for this section.

8.1.25 E-UTRAN OTDOA Intra-Frequency RSTD Measurements

All intra-frequency RSTD measurement requirements specified in Sections 8.1.2.5.1 and 8.1.2.5.2 shall apply without
DRX as well as for all the DRX cycles specified in TS 36.331 [2].

8.1.251 E-UTRAN FDD Intra-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure intra-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,
including the reference cell, on the same carrier frequency f1 as that of the reference cell within

Trso IntraFreqFDD, E-UTRAN TS @S given below (see also Figure 8.1.2.5.1-1):

TRsTD IntraFreqrDD, E-UTRAN = T RS * (M-1)+A ms ,

where

Trso IntraFreqFDD, E-UTRAN 1S the total time for detecting and measuring at least n cells,
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Ters is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16],

M is the number of PRS positioning occasions as defined in Table 8.1.2.5.1-1, where each PRS positioning occasion
comprises of N o (1< N prg <6) consecutive downlink positioning subframes defined in TS 36.211[16], and

A =160- lrﬁ—l ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.

Table 8.1.2.5.1-1: Number of PRS positioning occasions within Tesrp \nuarreqrop, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg f1 voreT Tand 2 "
160 ms 16 32
>160 ms 8 16

Note 1: When onlyintra-frequency RSTD measurements are performed over cells belonging to the
serving FDD carrier frequency f1.

Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells
belonging to the serving FDD carrier frequency f1 and one inter-frequency carrier frequency 2,
respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at
least (n-1) neighbor cells within Trerp IntraFreqFDD, E-UTRAN Provided:

(PRS ES / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRS ES / IOt)I >-13dB for all Frequency Bands for neighbour cell i,

(PRSE, /10t),

~ M
, and (PRS E./ IOt)I conditions apply for all subframes of at least L = — PRS positioning
2

occasions,
PRP 1,2|3em according to Annex B.2.5 for a corresponding Band

PRS ES /1ot is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to

the average received power spectral density of the total noise and interference for this RE, where the ratio is measured
over all REs which carry PRS.

The time Trsmp IntraFreqFDD, E-uTRAN Starts fromthe first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationIinformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE as
illustrated in Figure 8.1.2.5.1-1.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.1.

If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE
shall comp lete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OT DOA
measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsto IntraFreqFDD, E-UTRAN, Ho ) Shall be according to the following expression:

T

RSTD IntraFreqFDD, E-UTRAN, HO — TRSTD IntraFreqFDD, E-UTRAN +Kx TPRS + THO ms,
where:

K is the number of times the intra-frequency handover occurs during Trsmp IntraFreqFDD, E-UTRAN, HO -

T,,ois the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency
handover; it can be up to 45 ms.
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Figure 8.1.2.5.1-1. Illustration of the RSTD reporting time requirement in an FDD system.

Furthermore, due to the intra-frequency handover the UE shall meet the RSTD measurement accuracy fora PRS
bandwidth which is not larger than the minimum channel bandwidth of all the PCells during the RSTD measurement
period.

8.1.2.5.1.1 RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccnh. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.5.2 E-UTRAN TDD Intra-Frequency OTDOA Measurements
When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the

UE shall be able to detect and measure intra-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,
including the reference cell, on the same carrier frequency f1 as that of the reference cell within

Tesmo IntraFreqTDD, E-UTRAN TS @S given below:

TRsTD IntraFreqToD, E-UTRAN = TPRS * (M-1)+A ms
where

Trso IntraFreq 7DD, E-UTRAN 1S the total time for detecting and measuring at least n cells,

Ters is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16],

M is the number of PRS positioning occasions as defined in Table 8.1.2.5.2-1, where a PRS positioning occasion is as
defined in Clause 8.1.2.5.1, and

n
A =160- lrﬁ—l ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.
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Table 8.1.2.5.2-1: Number of PRS positioning occasions within Tzsp IntraFreqTDD, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg Lo flandf2 ™
160 ms 16 32
>160 ms 8 16

Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the
serving TDD carrier frequency f1.

Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells
belonging to the serving TDD carrier frequency f1 and one inter-frequency carrier frequency f2
respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at
least (n-1) neighbor cells within Togrp IntraFreqTDD, E-UTRAN Provided:

(PRS ES / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRS ES / Iot)I >-13dB forall Frequency Bands for neighbour cell i,

(PRS ES / Iot)ref and (PRS ES / Iot)I conditions apply for all subframes of at least L = % PRS positioning

occasions,
PRP 1,2|4sm according to Annex B.2.5 for a corresponding Band

PRSE, /lot is as defined in Clause 8.1.2.5.1.

The time Trgsp IntraFreqTOD, E-UTRAN Starts fromthe first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationIinformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.1.

If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE
shall comp lete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OT DOA
measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsto IntraFreq TDD, E-UTRAN, Ho ) Shall be according to the following expression:

T

RSTD IntraFreq TDD, E-UTRAN, HO = TRSTD IntraFreq TDD, E-UTRAN +Kx TPRS + THO ms,

where:

K is the number of times the intra-frequency handover occurs during Trerp IntraFreqTDD, E-UTRAN, HO »

T,,o is the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency
handover; it can be up to 45 ms.

Furthermore, due to the intra-frequency handover the UE shall meet the RSTD measurement accuracy fora PRS
bandwidth which is not larger than the minimum channel bandwidth of all the PCells during the RSTD measurement
period.

The intra-frequency requirements in this clause (8.1.2.5.2) shall apply for all TDD special subframe configurations
specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.1.2.5.2-2.
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Table 8.1.2.5.2-2: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency
requirements

PRS Transmission Bandwidth [RB] Applicable TDD uplink-downlink configurations
6,15 1,2,3,4and 5
25,50, 75, 100 0,1,2,345and6
Note: Uplink-downlink configurations are specified in Table 4.2-2in TS 36.211 [16].

8.1.2.5.2.1 RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccn. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.6 E-UTRAN Inter-Frequency OTDOA Measurements

All inter-frequency RSTD measurement requirements specified in Sections 8.1.2.6.1-8.1.2.6.4 shall apply when the
measurement gap pattern ID # 0 specified in Clause 8.1.2.1 is used or the UE supports capability of conducting such
measurements without gaps.

All inter-frequency RSTD measurement requirements specified in Sections 8.1.2.6.1-8.1.2.6.4 shall apply without DRX
as well as for all the DRX cycles specified in TS 36.331 [2].

8.1.26.1 E-UTRAN FDD-FDD Inter-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure inter-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,

including the reference cell, within Trgrp InterFreqFDD, E-UTRAN TS @S given below:

TRSTD InterFreqFDD, E-UTRAN = TPRS ' (M _l) + A ms ’

where

Trso InterFreqFDD, E-UTRAN 1S the total time for detecting and measuring at least n cells,

TF,RS is the the largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [16],

among the measured n cells including the reference cell,
M is the number of PRS positioning occasions as defined in Table 8.1.2.6.1-1, where a PRS positioning occasion is as

defined in clause 8.1.2.5.1:

n
A =160- lrm—l ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time, and

the n cells are distributed on up to two carrier frequencies including a serving carrier frequency and one inter-frequency
carrier.

Table 8.1.2.6.1-1: Number of PRS positioning occasions within Trerp InterFreqFDD, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg f Ot Tand 2"
160 ms 16 32
>160 ms 8 16

Note 1: When inter-frequency RSTD measurements are performed over the reference cell and neighbour
cells, which belong to the FDD inter-frequency carrier frequency 2.

Note 2: When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving FDD carrier frequency f1 and the FDD inter-frequency carrier
frequency f2 respectively.
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The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at
least (n-1) neighbor cells within Trsrp 1yterrreqrop, £-UTRAN PTOVided:

(PRS ES / Iot) >-6 dB for all Frequency Bands for the reference cell,

ref —

(PRS Es / Iot)I >-13dB for all Frequency Bands for neighbour cell i,

- ~ M
(PRS E./ Iot)ref and (PRS E./ Iot)I conditions apply for all subframes of at least L = > PRS positioning
occasions,

PRP 1,2|3em according to Annex B.2.6 for a corresponding Band

PRSE, /lot is as defined in Clause 8.1.2.5.1.

The time Trsrp interrreqrop, E-uTRAN Starts fromthe first subframe of the PRS positioning occasion closest in time after
both the OTDOA-RequestLocationIinformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-
frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency
handover, the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter -
frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsto InterFreqFDD, E-UTRAN, Ho ) Shall be according to the following exp ression:

TRSTD InterFreqFDD, E-UTRAN, HO = TRSTD InterFreqFDD, E-UTRAN + Kx TPRS + THO ms,

where:

K is the number of times the inter-frequency handover occurs during Trsmp InterFreqFDD, E-UTRAN, HO 1

T,,o is the time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency
handover; it can be up to 45 ms.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.2.

Furthermore, due to the inter-frequency handover the UE shall meet the RSTD measurement accuracy fora PRS
bandwidth which is not larger than the minimum channel bandwidth of those PCells on whose carriers RSTD
measurement is performed during the RSTD measurement period.

8.1.2.6.1.1 RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccnq. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.6.2 E-UTRAN TDD-FDD Inter-Frequency OTDOA Measurements

The requirements in clause 8.1.2.6.1 also apply for this section, assuming f1 is a TDD frequency and f2 is an FDD
frequency.

8.1.2.6.3 E-UTRAN TDD-TDD Inter-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure inter-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,

including the reference cell, within Tggrp InterFreqTDD, E-UTRAN TS @S given below:
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TRsTD InterreqToD, E-UTRAN = TPRS * (M-1)+A ms
where

Trso InterFreqTDD, E-UTRAN IS the total time for detecting and measuring at least n cells,

Tors is the largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [16],

among the measured n cells including the reference cell,
M is the number of PRS positioning occasions as defined in Table 8.1.2.6.1-1, where a PRS positioning occasion is as
defined in clause 8.1.2.5.1:

A =160- lrm—l ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time, and

the n cells are distributed on up to two carrier frequencies including a serving carrier frequency and one inter-frequency
carrier.

Table 8.1.2.6.3-1: Number of PRS positioning occasions within Tgqrp InterFreqTDD, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period TPRS 2 ToreT T and 2 ™
160 ms 16 32
>160 ms 8 16

Note 1: When inter-frequency RSTD measurements are performed over the reference cell and neighbour
cells, which belong to the TDD inter-frequency carrier frequency f2.

Note 2: When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving TDD carrier frequency f1 and the TDD inter-frequency carrier
frequency f2 respectively.

The inter-frequency requirements in this clause (8.1.2.6.3) shall apply for all TDD special subframe configurations
specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.1.2.6.3-2.

Table 8.1.2.6.3-2: TDD uplink-downlink subframe configurations applicable for inter-frequency
requirements

PRS Transmission Bandwidth [RB] Applicable TDD uplink-downlink configurations
6,15 3,4and 5
25 1,2,3,4,5and 6
50, 75, 100 0,1,2,3,4,5and 6

Note 1:  Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [16].
Note2: For UEs capable of performing inter-frequency measurements withoutmeasurement gaps,
TDD uplink-downlink subframe configurations as specified in Table 8.1.2.5.2-2 shall apply.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at
least (n-1) neighbor cells within Trerp InterFreq TDD, E-UTRAN PrOVided:

(PRS ES / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRS ES / IOt)I >-13dB forall Frequency Bands for neighbour cell i,

(PRSE, /10t)

ref

A M
and (PRS E /IOt) conditions apply for all subframes of at least L = — PRS positioning
S ( 2

occasions,
PRP 1,2|4sm according to Annex B.2.6 for a corresponding Band

PRSE, /ot is as defined in Clause 8.1.2.5.1.
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The time Trsrp interfreqTop, £-uTRAN StaITS fromthe first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationIinformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-
frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency
handover, the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter -
frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsmo InterFreqTDD, E-UTRAN, Ho ) Shall be according to the following expression:

T, =T,

RSTD InterFreq TDD, E-UTRAN, HO RSTD InterFreq TDD, E-UTRAN +Kx TPRS + THO ms,

where:

K is the number of times the inter-frequency handover occurs during Trgrp interfreq oD, E-UTRAN, HO -
THO is the time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency
handover; it can be up to 45 ms.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.2.

Furthermore, due to the inter-frequency handover the UE shall meet the RSTD measurement accuracy fora PRS
bandwidth which is not larger than the minimum channel bandwidth of those PCells on whose carriers RSTD
measurement is performed during the RSTD measurement period.

8.1.2.6.3.1 RSTD Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccq. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.64 E-UTRAN FDD-TDD Inter-Frequency OTDOA Measurements

The requirements in clause 8.1.2.6.3 also apply for this section, assuming f1 is an FDD frequency and f2 is a TDD
frequency.

8.1.2.7 E-UTRAN E-CID Measurements

8.1.2.7.1 E-UTRAN FDD UE Rx-Tx Time Difference Measurements

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be
200 ms.

When DRX is used in RRC_CONNECTED state the physical layer measurement period (T measure_Fop_UE Rx Tx1) Of the
UE Rx-Tx time difference measurement shall be as specified in table 8.1.2.7.1-1.

Table 8.1.2.7.1-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used

DRX cycle length (s) Tmeasure FOD UE Rx_Tx1(S) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX-cycle<2.56 Note2 (5)

Notel: Number of DRX cycle depends upon the DRX cycle in use
Note2: Time depends upon the DRX cycle in use

If the UE is performing UE Rx-T x time difference measurement while the PCell is changed due to the handover then
the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time
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difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx
measurement shall not exceed T reasure FOD_UE_Rx_Tx3 @S defined in the following expression:

Treasure OD_UE_Rx T3 = (K+1)*(Trmeasure_Fop_UE_Rx Tx1) + K* Tpccell_hange_handover
Where:
K'is the number of times the PCell is changed over the measurement period (T measure FOD_UE Rx_Tx3)»
Tpcal_change_handover 1S the time necessary to change the PCell due to handover; it can be up to 45 ms.

If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is performing
UE Rx-Tx time difference measurement while the PCell is changed regardless whether the primary component carrier is
changed or not then the UE shall restart the Rx-Tx measurement on the new PCell. In this case the UE shall also meet
the UE Rx-Tx time difference measurement and accuracy requirements corresponding to the new PCell. However the
physical layer measurement period of the UE Rx-Tx measurement shall not exceed T measure Fob_UE_Rx T @S defined in
the following expression:

Treasure DD UE Rx Tx2 = (N*+1)*(Trreasure_rop_UE_Rx_Txt) + N*Tpcel_change ca
Where:
N is the number of times the PCell is changed over the measurement period (T measure FDD_UE Rx_Tx2)»
Tprcal_cange_ca IS the time necessary to change the PCell; it can be up to 25 ms.

If IDC autonomous denial is configured then the UE shall also meet the requirements, provided not more than 30 IDC
autonomous denial suframes are configured over an IDC autonomous denial valid ity period of at least 200 ms.

The measurement accuracy for the UE Rx-T x time difference measurement when DRX is used as well as when no DRX
is used shall be as specified in the sub-clause 9.1.9.

8.1.2.7.1.1 UE Rx-Tx Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other RRC or LPP signalling on the
DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report
to the TTI of the uplink DCCH. The delay uncertainty is: 2 X T Tlpccn. This measurement reporting delay excludes any
delay caused by no UL resources for UE to send the measurement report.

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in sub-
clause 9.1.9.

8.1.2.7.2 E-UTRAN TDD UE Rx-Tx Time Difference Measurements

When no DRX is used the physical layer measurement period of the UE Rx-T x time difference measurement shall be
200 ms.

When DRX is used in RRC_CONNECTED state the physical layer measurement period (T measure 0D UE_Rx Tx1) Of the
UE Rx-Tx time difference measurement shall be as specified in table 8.1.2.7.2-1.

Table 8.1.2.7.2-1: TDD UE Rx-Tx time difference measurement requirement when DRX is used

DRX CyCIe len gth (S) Tmeasure_TDD_UE_Rx_Txl(S) (DRX Cycles)
<0.04 0.2 (Notel)
0.04<DRX-cycle<2.56 Note2 (5)

Notel: Number of DRX cycle depends upon the DRXcycle in use
Note2: Time depends upon the DRX cycle in use

If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then
the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time
difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx
measurement shall not exceed T neasure Tob UE Rx_Tx3 8 defined in the following expression:

Tmeasure_TDD_UE_Rx_T><3 = (K+1)*U measure_TDD_UE_Rx_Txl) + K*TP Cell_change_handover
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Where:
K'is the number of times the PCell is changed over the measurement period (T measure TOD_UE_Rx_Tx3)»
Tpcal_change_handover 1S the time necessary to change the PCell due to handover; it can be up to 45 ms.

If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is performing
UE Rx-Tx time difference measurement while the PCell is changed regardless whether the primary component carrier is
changed or not then the UE shall restart the Rx-Tx measurement on the new PCell. In this case the UEshall also meet
the UE Rx-Tx time difference measurement and accuracy requirements corresponding to the new PCell. However the
physical layer measurement period of the UE Rx-Tx measurement shall not exceed T measure ToD_UE Rx T2 8 defined in
the following expression:

Tieasure ToD_UE_Rx T2 = (N+1)* (T rreasure T0D_UE_Rx_Txt) + N* Tpcell_change ca
Where:
N is the number of times the PCell is changed over the measurement period (T yeasure TOD_UE_Rx_Tx2)»
Trcal_cdange_ca IS the time necessary to change the PCell; it can be up to 25 ms.

If IDC autonomous denial is configured then the UE shall also meet the requirements, provided not more than 30 IDC
autonomous denial suframes are configured over an IDC autonomous denial validity period of at least 200 ms.

The measurement accuracy for the UE Rx-T x time difference measurement when DRX is used as well as when no DRX
is used shall be as specified in the sub-clause 9.1.9.

8.1.2.7.2.1 UE Rx-Tx Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other RRC or LPP signalling on the
DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report
to the TTI of the uplink DCCH. The delay uncertainty is: 2 X T Tlpccn. This measurement reporting delay excludes any
delay caused by no UL resources for UE to send the measurement report.

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in sub -
clause 9.1.9.

8.1.2.7.3 E-UTRAN FDD Intra-frequency E-CID RSRP and RSRQ Measurements

8.1.2.7.3.1 Introduction

The requirements in section 8.1.2.7.3 shall apply provided the UE has received ECID-RequestLocationIinformation
message from E-SMLC via LPP requesting the UE to report E-CID E-UTRAN FDD intra-frequency RSRP and RSRQ
measurements [24].

8.1.2.7.3.2 Measurement Requirements

The requirements in section 8.1.2.2.1 and section 8.1.2.8.1 also apply for this section except the measurement reporting
requirements. The measurement reporting requirements for E-CID RSRP and RSRQ are defined in section 8.1.2.7.3.3.

8.1.2.7.3.3 Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccq. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in section 9.1.2 and 9.1.5 respectively.
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8.1.2.7.4 E-UTRAN TDD Intra-frequency E-CID RSRP and RSRQ Measurements

8.1.2.7.4.1 Introduction

The requirements in section 8.1.2.7.4 shall apply provided the UE has received ECID-RequestLocationIinformation
message from E-SMLC via LPP requesting the UE to report E-CID E-UTRAN TDD intra-frequency RSRP and RSRQ
measurements [24].

8.1.2.7.4.2 Measurement Requirements

The requirements in section 8.1.2.2.2 and section 8.1.2.8.2 also apply for this section except the measure ment reporting
requirements. The measurement reporting requirements for E-CID RSRP and RSRQ are defined in section 8.1.2.7.4.3.

8.1.2.7.4.3 Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccq. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in section 9.1.2 and 9.1.5 respectively.

8.1.2.8 E-UTRAN intra-frequency measurements under time domain measurement
resource restriction

The requirements in sections 8.1.2.8.1and 8.1.2.8.2 shall apply for cells for which time domain measurement resource
restriction patterns for performing E-UTRAN FDD intra-frequency measurements and E-UTRAN TDD intra-frequency
measurements, respectively, are configured by higher layers (TS 36.331 [2]), provided that also the following additional
conditions are fulfilled:

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the intra-frequency measurements, and

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

For cells which are not configured for measurements in the subframes indicated by the time-domain measurement
resource restriction pattern, the corresponding requirements specified in Clause 8.1.2.2 apply.

8.1.28.1 E-UTRAN FDD intra-frequency measurements

8.1.28.1.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD intra-frequency cell within

T _ T TMeasurement_Period_dClC, Intra
identify_intra_eICIC — " basic_identify_E-UTRA _FDD_elCIC,intra ’ T ms
Intra

where

Thasic_identify E-UTRA_FDD_elCIC,intra IS 1000 ms.

Tintra IS the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measure ments
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions given in
Clause 9.1.5.2 are fulfilled for a corresponding Band,
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- SCH_RPand SCH Es/lot according to Annex B.2.8 for a corresponding Band.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tieasurement period eicic, intra- 1f higher layer filtering is used, an additional cell identification delay
can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of
performing measurements for at least Y measurement_intra eicic Cells , Where Yieasurement intra eicic is defined in the following
equation. If the UE has identified more than Y measurement intra_etcic Cells, the UE shall perform measurements of at least 8
identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer
to higher layers may be decreased.

T

Intra

Y = Floor< X cells

measurement_intra_elCIC basic_measurement_FDD _elCIC T

Measurement_Period_dCIC, Intra
where

Xbasic_measurement FDD_elcIC = 8 (cells)

Teasurement_Period_elcic, ntra = 200 ms is the measurement period for intra-frequency RSRP and RSRQ
measure ments.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4,and 9.1.5.2, respectively.

8.1.2.8.1.1.1 Measurement Reporting Requirements

8.1.281.1.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.1.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.1.1.1.3 Event Triggered Reporting.

8.1.2.8.1.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTlpccn. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send
the measurement report.

The event triggered measure ment reporting delay, measured without L3 filtering shall be less than Tigentify intra_eicic
defined in Clause 8.1.2.8.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

3GPP



110 3GPP TS 36.133 VV11.6.0 (2013-09)

Release 11

If a cell which has been detectable at least for the time period Tigentify intra_eicic defined in clause 8.1.2.8.1.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Twyeasurement period elcic, intra Provided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is

configured, an additional delay can be expected.

8.1.2.8.1.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tigentify intra_eicic
as shown in table 8.1.2.8.1.2-1.

Table 8.1.2.8.1.2-1: Requirement to identify a newly detectable FDD intra-frequency cell

DRX cycle
length (s)

Tidentity intra_eicic (S)
(DRX cycles)

<0.04

T (Notel)

0.04<DRX-
cycle<0.08

Note2 (52)

0.128

422 (33)

0.128<DRX-

Note2 (28)

cycle<2.56
Notel: Number of DRX cycle
depends upon the DRX
cycle in use
Time depends upon the
DRXcycle in use

Note2:

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions given in
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/Iot according to Annex B.2.8 for a corresponding Band.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is T reasure intm_aicic 8 Shown
in table 8.1.2.8.1.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-
frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of T reasure_intra eicic-

Table 8.1.2.8.1.2-2: Requirement to measure FDD intra-frequency cells

DRX cycle
length (s)

Tmeasure_intra_eicic (S)
(DRX cycles)

<0.04

0.2 (Notel)

0.04<DRX-
cycle<0.16

Note2 (7)

0.16<DRX-

Note2 (5)

cycle<2.56
Notel: Number of DRX cycle
depends upon the DRX
cycle in use
Time depends upon the
DRXcycle in use

Note2:

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,

9.1.2.4,and 9.1.5.2, respectively.
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8.1.2.8.1.2.1 Measurement Reporting Requirements

8.1.281.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.1.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.1.2.1.3 Event Triggered Reporting.

8.1.2.8.1.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measure ment report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igentity intra eicic
defined in Clause 8.1.2.8.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If a cell which has been detectable at least for the time period Tigenify intra_eicic defined in clause 8.1.2.8.1.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tgasure intra eicic provided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.2 E-UTRAN TDD intra-frequency measurements

8.1.2.8.2.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable TDD intra-frequency cell within

TMeasurement _ Period_elCIC, Intra
basic_idertify_E-UTRA _TDD_elCIC, intra ~ T

T T ms

identify_intra_elCIC —
Intra

where

Thasic identify E-UTRA_TDD_eICIC, intra 1S 1000 ms.

Tintra IS the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measurements
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions given in
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RPand SCH Es/lot according to Annex B.2.8 for a corresponding Band.
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Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tieasurement period elcic, intra- 1T higher layer filtering is used, an additional cell identification delay
can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells , including also the cells which are not measured in the subframes indicated by the time -domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of
performing measurements for at least Y measurement_intra eicic CellS , Where Yeasurement_intra etcic is defined in the following
equation. If the UE has identified more than Y measurement_intra_etcic Cells, the UE shall perform measurements of at least 8
identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer
to higher layers may be decreased.

T

Intra

Y = Floor< X

cells

measurement_intra_elCIC basic_ measurement _ TDD_elCIC ' T

Measurement_Period_dCIC, Intra
where

Xbasic_measurement oD _eicic = 8 (cells)

TMeasurement_Period_eicic, ntra = 200 ms is the measurement period for intra-frequency RSRP and RSRQ
measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4,and 9.1.5.2, respectively.

8.1.2.8.2.1.1 Measurement Reporting Requirements

8.1.2.8.2.1.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.2.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.2.1.1.3 Event Triggered Reporting.

8.1.2.8.2.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The UEshall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measure ment report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igenity intra eicic
defined in Clause 8.1.2.8.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.
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If a cell which has been detectable at least for the time period Tigentify intra_eicic defined in clause 8.1.2.8.2.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than T veasurement period elcic, intra Provided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.2.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within Tigenify intra_eicic
as shown in table 8.1.2.8.2.2-1.

Table 8.1.2.8.2.2-1: Requirement to identify a newly detectable TDD intra-frequency cell

DRX cycle
length (s)

Tidentity intra_eicic (S)
(DRX cycles)

<0.04

T (Notel)

0.04<DRX-
cycle<0.08

Note2 (52)

0.128

422 (33)

0.128<DRX-

Note2 (28)

cycle<2.56
Notel: Number of DRX cycle
depends upon the DRX
cycle in use
Time depends upon the
DRXcycle in use

Note2:

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions given in
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/Iot according to Annex B.2.8 for a corresponding Band.

In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tpgasure intra_eicic @ Shown
in table 8.1.2.8.2.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-
frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of T reasure_intra eicic-

Table 8.1.2.8.2.2-2: Requirement to measure TDD intra-frequency cells

DRX cycle
length (s)

Tmeasure_intra_eicic (S)
(DRX cycles)

<0.04

0.2 (Notel)

0.04<DRX-
cycle<0.16
0.16<DRX-
cycle<2.56
Notel: Number of DRX cycle
depends upon the DRX
cycle in use.
Time depends upon the
DRXcycle in use.

Note2 (7)

Note2 (5)

Note2:

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4,and 9.1.5.2, respectively.
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8.1.2.8.2.2.1 Measurement Reporting Requirements

8.1.28.2.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.2.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.2.2.1.3 Event Triggered Reporting.

8.1.2.8.2.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X T Tlpccq. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igentity intra eicic
defined in Clause 8.1.2.8.2.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If a cell which has been detectable at least for the time period Tigenify intra_eicic defined in clause 8.1.2.8.2.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tgasure intra eicic Provided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.3 E-UTRAN FDD intra-frequency measurements with CRS assistance information

The requirements in clause 8.1.2.8.3 shall apply for the UEs supporting the PSS/SSS and common channel interference
handling, and CRS interference handling features. Moreover, the core requirements shall be satisfied provided that the
following additional conditions are fulfilled:

- The UE is provided with the CRS assistance information via higher layers (TS 36.331[2]),
- The CRS assistance information is valid during the entire measurement period.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

8.1.2.8.3.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD intra-frequency cell within:

T

T _ Measurement_Period_FelCIC, Intra
identify_intra_FelCIC — " basic_identify_E-UTRA_FDD_FelCIC, intra T
Intra

ms

where
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Thasic_identify E-UTRA_FDD_FelCIC, intra iS 1000 ms.

Tintra is the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measure ments
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions given in
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RPand SCH Es/lot according to Annex B, clause B.2.9 for a corresponding Band (Notes 1, 2).
Note 1:  Part of the lot includes the interference from at least:

- thePcell , or

- Pcelland one neighbouring cell indicated in the CRS assistance information, or

- One ortwo neighbouring cells indicated in the CRS assistance information.

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note 2:  Anintra-frequency cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tpeasurement_Period_FelCIC, Intra- IT higher layer filtering is used, an additional cell identification
delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cells indicated in the CRS assistance information, and the UE physical
layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When
measurement gaps are activated the UE shall be capable of performing measurements for at least
Ymeasurement_intra_Fe|C|C cells , where Ymeasurement_imra_Fe|C|C is defined in the fOIIOWing equation. If the UE has
identified more than Ymeasurement_intra_FelCiC Cells, the UE shall perform measurements of at least 8 identified intra-
frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher
layers may be decreased.

T

Intra

Y = Floor< X

measurement_intra_FelCIC cells

basic_ measurement_FDD_FelCIC
Measurement_Period_FelCIC, Intra

where

Xpasic_measurement_FDD_FelCIC = 8 (cells).

TMeasurement_Period_FelCIC, Intra = 200 ms is the measurement period for intra-frequency RSRP and RSRQ
measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measure ments with CRS assistance information shall be as
specified in the sub-clauses 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.3.1.1 Measurement Reporting Requirements

8.1.2.8.3.1.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.
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8.1.2.8.3.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.3.1.1.3 Event Triggered Reporting.

8.1.2.8.3.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The UEshall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTlIpcchH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send
the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FelCIC
defined in Clause 8.1.2.8.3.1. When L3 filtering is used or IDC autonomous denial is configured, an additional de lay
can be expected.

Ifa cell which has been detectable at least for the time period Tigentify_intra_Felcic defined in clause 8.1.2.8.3.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Teasurement_Period FelCIC, Intra Provided the timing to that cell

has not changed more than + 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous
denial is configured, an additional delay can be expected.

8.1.2.8.3.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within
Tidentify_intra_relciC as shown in table 8.1.2.8.3.2-1.

Table 8.1.2.8.3.2-1: Requirement to identify a newly detectable FDD intra-frequency cell

DRX cycle length (s) Tidentify_intra_Feicic (S)
(DRX cycles)
<0.04 1 (Note 1)
0.04<DRX-cycle<0.08 Note 2 (52)
0.128 4.22 (33)
0.128<DRX-cycle<2.56 Note 2 (28]
NOTE 1: Number of DRX cycle depends upon the DRX cycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions given in
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B, clause B.2.9 for a corresponding Band (Notes 1, 2).
Note 1:  Part of the lot includes the interference from at least:

- thePcell ,or

- Pcell and one neighbouring cell indicated in the CRS assistance information, or

- One or two neighbouring cells indicated in the CRS assistance information.
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CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note 2:  An intra-frequency cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure intra_FelCIC @S
shown in table 8.1.2.8.3.2-2. The UE shall be capable of performing RSRP and RSRQ measure ments for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cell indicated in CRS assistance information, and the UE physical
layer shall be capable of reporting measurements to higher layers with the measurement period of T measure_intra_FelCIC-

Table 8.1.2.8.3.2-2: Requirement to measure FDD intra-frequency cells

DRX CyCIe length (S) Tidentify_intra_FeICIC (S)
(DRX cycles)
<0.04 0.2 (Note 1)
0.04<DRX-cycle<0.16 Note 2 (7)
0.16<DRX-cycle<2.56 Note 2 (5)
NOTE 1: Number of DRX cycle depends upon the DRXcycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.5,
9.1.2.6,and 9.1.5.3, respectively.

8.1.2.8.3.2.1 Measurement Reporting Requirements

8.1.2.8.3.2.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.3.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.3.2.1.3 Event Triggered Reporting.

8.1.2.8.3.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 x TTlpccH. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FelCIC
defined in clause 8.1.2.8.3.2. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can
be expected.

Ifa cell which has been detectable at least for the time period Tigentify_intra_Felcic defined in clause 8.1.2.8.3.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
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triggered measurement reporting delay shall be less than Tmeasure_intra_Felcic provided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.4 E-UTRAN TDD intra-frequency measurements with CRS assistance infromation

The requirements in clause 8.1.2.8.3 shall apply for the UEs upporting the PSS/SSS and common channel interference
handling, and CRS interference handling features. Moreover, the core requirements shall be satisfied provided that the
following additional conditions are fulfilled:

- The UE is provided with the CRS assistance information via higher layers (TS 36.331[2]),
- The CRS assistance information is valid during the entire measurement period.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

8.1.2.8.4.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable TDD intra -frequency cell within

T

T _ T Measurement _ Period_FelCIC, Intra
identify_intra_FelCIC — " basic_identify_E-UTRA_TDD_FelCIC, intra T
Intra

ms

where

Thasic_identify E-UTRA TDD_elCIC, intra is 1000 ms.

Tintra is the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measurements
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions given in
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RPand SCH Es/lot according to Annex B.2.9 for a corresponding Band (Notes 1, 2).
Note 1:  Part of the lot includes the interference from at least:
- thePcell , or
- Pcelland one neighbouring cell indicated in the CRS assistance information, or
- One ortwo neighbouring cells indicated in the CRS assistance information

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note 2:  Anintra-frequency cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tmeasurement_Period_FelCIC, Intr@. If higher layer filtering is used, an additional cell identification
delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells , including also the cells which are not measured in the subframes indicated by the time -domain
measurement resource restriction pattern and the cells indicated in the CRS assistance information, and the UE physical
layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When

3GPP



Release 11 119 3GPP TS 36.133 V11.6.0 (2013-09)

measurement gaps are activated the UE shall be capable of performing measurements for at least
Ymeasurement_intra_Fe|C|C Ce"S ,Where Ymeasurement_intra_Fe|C|C iS deﬁned in the fO”OWing equation. If the UE haS
identified more than Ymeasurement_intra_FelcicC cells, the UE shall perform measurements of at least 8 identified intra-

frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher
layers may be decreased.

T

Intra cells

Y

measurement_intra_FelCIC

= Floor< X

basic_ measurement_TDD_FelCIC
TMeasurement_Period_FelCIC, Intra

where

Xbasic_measurement_TDD_FelCIC = 8 (cells)

TMeasurement_Period_FelCIC, Intra = 200ms is the measurement period for intra-frequency RSRP and RSRQ
measure ments.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements with CRS assistance information shall be as
specified in the sub-clauses 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.4.1.1 Measurement Reporting Requirements

8.1.284.111 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.84.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.4.1.1.3 Event Triggered Reporting.

8.1.2.8.4.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay

uncertainty is: 2 x T TIpccH. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measure ment reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FelCIC
defined in clause 8.1.2.8.4.1. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can
be expected.

If a cell which has been detectable at least for the time period Tigentify_intra_Felcic defined in clause 8.1.2.8.4.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tneasurement_Period FelCIC, Intra Provided the timing to that cell
has not changed more than + 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous
denial is configured, an additional delay can be expected.
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8.1.2.8.4.2

When DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within
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E-UTRAN intra-frequency measurements when DRX is used

Tidentify_intra_FelciC as shown in table 8.1.2.8.4.2-1.

Table 8.1.2.8.4.2-1: Requirement to identify a newly detectable TDD intra-frequency cell

DRX CyCle length (S) Tidentify_intra_FeICIC (S)
(DRX cycles)
<0.04 1 (Note 1)
0.04<DRX-cycle<0.08 Note 2 (52)
0.128 4.22 (33)
0.128<DRX-cycle<2 56 Note 2 (28)

NOTE 1: Number of DRX cycle depends upon the DRXcycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions given in
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RPand SCH Es/lot according to Annex B.2.9 for a corresponding Band (Notes 1, 2).
Note 1:  Part of the lot includes the interference from at least:
- thePcell , or
- Pcelland one neighbouring cell indicated in the CRS assistance information, or
- One ortwo neighbouring cells indicated in the CRS assistance information.

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note 2:  Anintra-frequency cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure intra_FelCIC @S
shown in table 8.1.2.8.4.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cell indicated in CRS assistance information, and the UE physical

layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_FelCIC-

Table 8.1.2.8.4.2-2: Requirement to measure TDD intra-frequency cells

DRX cycle length (s)

Tidentify_intra_Feicic (S)
(DRX cycles)

<0.04 0.2 (Note 1)
0.04<DRX-cycle<0.16 Note 2 (7)
0.16<DRX-cycle<2.56 Note 2 (5)

NOTE 1: Number of DRX cycle depends upon the DRX cycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.5,
9.1.2.6,and 9.1.5.3, respectively.
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8.1.2.8.4.2.1 Measurement Reporting Requirements

8.1.2.84.2.11 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.4.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.2.2.1.3 Event Triggered Reporting.

8.1.2.8.4.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirements in sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measure ment report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 x T TIpccH. This measurement reporting delay excludes a delay which caused by no UL resources for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T
identify_intra_FelCIC defined in clause 8.1.2.8.4.2. When L3 filtering is used or IDC autonomous denial is configured,
an additional delay can be expected.

Ifa cell which has been detectable at least for the time period Tigentify_intra_Felcic defined in clause 8.1.2.8.4.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tmeasure_intra_Felcic pProvided the timing to that cell has not
changed more than £ 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.9 E-UTRAN E-CID Measurements when Time Domain Measurement Resource
Restriction Patternis Configured

8.1.2.9.1 E-UTRAN FDD UE Rx-Tx Time Difference Measurements

The requirements in this clause apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements, provided that also the following additional conditions are fulfilled:

- The time domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Foursymbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

When the UE is provided with a time-domain measurement resource restriction pattern for PCell measurements, the UE
Rx-Tx time difference measurement shall meet the measurement requirements specified in Clause 8.1.2.7.1 and
accuracy requirements specified in Clause 9.1.9.3, where the condition Es/Iot >-3dB in Table 9.1.9.3-1 corresponds to
the CRS Es/lot in subframes indicated by the time-domain measurement resource restriction pattern for PCell
measurements (TS 36.331[2]).
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NOTE: Itis up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time -domain measurement resource restriction pattern.

8.1.2.9.2 E-UTRAN TDD UE Rx-Tx Time Difference Measurements

The requirements in this clause apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements, provided that also the following additional conditions are fulfilled:

- The time domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Foursymbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

When the UE is provided with a time-domain measurement resource restriction pattern for PCell measurements, the UE
Rx-Tx time difference measurement shall meet the measurement requirements specified in Clause 8.1.2.7.2 and
accuracy requirements specified in Clause 9.1.9.3, where the condition Es/Iot > -3dB in Table 9.1.9.3-1 corresponds to
the CRS Es/Iot in subframes indicated by the time-domain measurement resource restriction pattern for PCell
measurements (TS 36.331[2]).

NOTE: Itis up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time -domain measurement resource restriction pattern.

8.1.2.9.3 E-UTRAN FDD UE Rx-Tx Time Difference Measurements with CRS Assistance
Information

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the
requirements in this section apply under the following conditions:

- The time domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Foursymbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern, and

- The UE s provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

When the UE is provided with a time-domain measurement resource restriction pattern for serving cell measurements,
the UE Rx-Tx time difference measurement shall meet the measurement requirements specified in Section 8.1.2.7.1and
accuracy requirements specified in Section 9.1.9.4.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

NOTE: Itis up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time -domain measurement resource restriction pattern.

8.1.294 E-UTRAN TDD UE Rx-Tx Time Difference Measurements with CRS Assistance
Information

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the
requirements in this section apply under the following conditions:

- The time domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Foursymbols containing CRS are available in all subframes indicated by the time domain measure ment resource
restriction pattern, and

- The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.
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When the UE is provided with a time-domain measurement resource restriction pattern for serving cell measurements,
the UE Rx-Tx time difference measurement shall meet the measurement require ments specified in Section 8.1.2.7.2 and
accuracy requirements specified in Section 9.1.9.4.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

NOTE: Itis up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time -domain measurement resource restriction pattern.

8.2 Capabilities for Support of Event Triggering and Reporting
Criteria

8.2.1 Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as
the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the
performance requirements defined in clause 9.

The UE can be requested to make measurements under different measurement identities defined in TS 36.331 [2]. Each
measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event
based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement
identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated
with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event, periodic and no reporting criteria the
UE may be requested to track in parallel.

8.2.2 Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic
reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based
reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in
table 8.2.2-1.

The UEshall be able to support in parallel per category up to Ec, reporting criteria according to table 8.2.2-1. If the UE
is not configured with SCell carrier frequency, for the measurement categories belonging to measurements on: E-UTRA
intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more
than 26 reporting criteria in total. If the UE is configured with SCell carrier frequency, for the measurement categories
belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per
supported RAT, the UE need not support more than 35 reporting criteria in total.
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Table 8.2.2-1: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Intra-frequency "¢ © 9 E-UTRA intra-frequency cells
Intra-frequency UE Rx-Tx time difference 2 Intra-frequency UE Rx-Tx time difference
measurements reported to E-UTRAN via RRC
and to positioning server via LPP. Applies for
UE supporting both LPP and UE Rx-Txtime
difference measurement.
Intra-frequency RSTD measurement reporting
for UE supporting OTDOA; 1 report capable of
minimum 16 cell measurements for the intra-
frequency
Intra-frequency RSRP and RSRQ measurements 1 Intra-frequency RSRP and RSRQ
for E-CID measurements for E-CID reported to E-SMLC
via LPP [24]. One report capable of atleastin
total 9 intra-frequency RSRP and RSRQ
measurements. Applicable to UE capable of
reporting RSRP and RSRQ to E-SMLC via LPP.
Inter-frequency 7 E-UTRA Inter-frequency cells
Inter-frequency RSTD ™°° 1 Inter-frequency RSTD measurement reporting
for UE supporting OTDOA; 1 report capable of
minimum 16 cell measurements for atleast one
inter-frequency
Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, 5 Only applicable for UE with this (inter-RAT)
UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD) capability. This requirement (Eca = 5) is per
supported RAT.
Note 1:  When the UE is configured with SCell carrier frequency, Eca for Intra-frequencyis applied per serving
frequency.
Note 2:  When the UE is configured with SCell carrier frequency, the UE shall be capable of supporting at least 2
reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency,
SCell carrer frequency and inter-frequency carrier. This requirement applies when there is asingle on-
going LPP OTDOA location session.

NOw©E 1

Intra-frequency RSTD

8.3 Measurements for E-UTRA carrier aggregation

8.3.1 Introduction

This clause contains requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this
clause are applicable to all carrier aggregation capable UE which have been configured with at least one downlink
SCell, but:

- up to two downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or
- up to two downlink CCs and one uplink CC for inter-band carrier aggregation, or
- up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

Non configured frequencies may be measured with measurement gaps according to the requirements in clause 8.1.2.3
(E-UTRAN inter frequency measurements). Requirements in this clause are applicable to both FDD and TDD carrier
aggregation.

8.3.2  Measurements of the primary component carrier

Meaurements of cells on the primary component carrier shall meet all applicable requirements (FDD or TDD) in
clause 8.1.2.2 (E-UTRAN intra frequency measurements)

8.3.3  Measurements of the secondary component carrier
The Secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The

applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or
deactivated.
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8.3.3.1 Measurements of the secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those given in

clause 8.1.2.2(E-UTRAN intra frequency measurements). If common DRX is in use, then the requirements for the
secondary component carrier are given by the applicable DRX requirements (FDD or TDD) in clause 8.1.2.2, otherwise
the non DRX requirements are applicable. The applicable measurement accuracy requirements are in clause 9.1.11
(Carrier aggregation measurement accuracy)

8.3.3.2 Measurements of the secondary component carrier with deactivated SCell

This clause defines the measurement requirements of the secondary component carrier with deactivated SCell based on
the parameter measCycleSCell defined in TS 36.331 [2].

8.3.3.21 E-UTRAN secondary component carrier measurements when no common DRX
is used

When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on the secondary component
carrier within Tigenify scc, according to the parameter measCycleSCell where Tigenisy scc = 20 measCycleSCell

A cell shall be considered detectable when
- RSRP related side condition given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RPlggmand SCH Es/lot according to Annex B.2.7 for a corresponding Band

The measurement period for deactivated scell measurements is T peasure scc according to the parameter measCycleSCell
where T measure s = 5 measCycleSCell. The UE shall be capable of performing RSRP and RSRQ measurements for 8
identified cells on the secondary component carrier, and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period of T measure scc-

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation
measurement accuracy)

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when
making measurements of cells on an SCC with deactivated SCell. This may cause interruptions (packet drops)to a
PCell when the PCell and the SCell belong to the same frequency band. Such interruptions due to making
measurements are allowed with up to 0.5% probability of missed ACK/NACK when the measCycleSCell is larger than
or equal to 640 ms. Otherwise, no interruptions shall be allowed. The requirement considers only missed ACK/NACK
due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel
conditions. No interruptions due to the SCell activation/deactivation status changes shall be allowed at least when
measCycleSCell is smaller than 640 ms. When measCycleSCell is larger than or equal to 640 ms, interruption duration
due to the SCell activation/deactivation status change shall not exceed 5 ms within the activation/deactivation
procedure. If the UE receives an RRC message implying that no SCell is configured, no interruptions due to receiver
bandwidth reconfiguration shall occur after the corresponding RRC proced ure delay has elapsed.

8.3.3.2.1.1 Measurement Reporting Requirements

8.3.3.2.1.1.1 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in
clause 9.

8.3.3.2.1.1.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.3.3.2.1.1.3 Event Triggered Reporting.
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8.3.3.2.1.1.3 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirements in clause 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measure ment report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTIpccn. This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send
the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igemiify_scc defined in
Clause 8.3.3.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigemif, sc defined in clause 8.3.3.2.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Teasure scc Provided the timing to that cell has not changed
more than +50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

8.3.3.2.2 E-UTRAN secondary component carrier measurements when common DRX is
used

When DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on the secondary component
carrier within Tigenify_scc, according to the parameter measCycleSCell where Tigenify scc = max(20 measCycleSCell,
Tidentifyisccl)- Tidentify_scct is given in table 8.3.3.2.2-1.

Table 8.3.3.2.2-1: Requirement for Tigentify scc1

DRX CyCle Tidemify_sccl (S) (DRX
length (s) cycles)
<0.04 0.8 (Notel)
0.04<DRX- Note2 (40)
cycle<0.08
0.128 3.2 (25)
0.128<DRX- Note2(20)
cycle<2.56
Notel: Number of DRX cycle depends
upon the DRX cycle in use
Note2:  Time depends upon the DRX
cycle in use

A cell shall be considered detectable when
- RSRP related side condition given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP|ggmand SCH Es/lot according to Annex B.2.7 for a corresponding Band

The measurement period for deactivated scell measurements is Teasure scc @ccording to the parameter measCycleSCell
where T measure scc =Max( 5 measCycleSCell, Treasure scct). The UE shall be capable of performing RSRP and RSRQ
measurements for 8 identified cells on the secondary component carrier, and the UE physical layer shall be capable of
reporting measurements to higher layers with the measurement period of T neasure_scc: Tmeasure scet IS given in table
8.3.3.2.2-2
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Table 8.3.3.2.2-2: Requirement for Trmeasure_scc1

DRX cyc le Tmeasure_sccl (S)
length (s) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX- Note2 (5)

cycle<2.56

Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX

cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation
measure ment accuracy).

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when
making measurements of cells on an SCC with deactivated SCell. This may cause interruptions (packet drops) to a
PCell when the PCell and the SCell belong to the same frequency band. No interruptions while the On Duration timer is
running shall be allowed when common DRX is used. The requirement considers only interruptions due to
reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.

8.3.3.2.2.1 Measurement Reporting Requirements

8.3.3.2.2.11 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in
clause 9.

8.3.3.2.2.1.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.3.3.2.2.1.3 Event Triggered Reporting.

8.3.3.2.2.1.3 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirements in clause 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTIpccn. This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send
the measurement report.

The event triggered measure ment reporting delay, measured without L3 filtering shall be less than Tigentsy scc defined in
Clause 8.3.3.2.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If a cell which has been detectable at least for the time period Tigenif, sc defined in clause 8.3.3.2.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tieasure scc Provided the timing to that cell has not changed
more than +50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.
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8.4 OTDOA RSTD Measurements for E-UTRAN carrier
aggregation

8.4.1 Introduction

This clause contains RSTD measurement requirements on UE capabilities for support of E-UTRA carrier aggregation.
Requirements in this clause are applicable to all carrier aggregation capable UE which have been configured with one
downlink SCell. Non-configured frequencies may be measured with measurement gaps according to the requirements in
clause 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies. Requirements in this clause are
applicable for both FDD and TDD.

8.4.2 Measurements on the primary component carrier

The RSTD measurements on cells belonging to the primary component carrier shall meet all applicable requirements
(FDD or TDD) specified in clause 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies.

The RSTD measurement accuracy for all the measurements on the primary component carrier shall be fulfilled
according to the accuracy as specified in the sub-clause 9.1.12.

If the PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD
measurements are being performed on cells belonging to the primary component carrier, then the UE shall complete the
ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall
apply only if the primary component carrier is swapped with the currently configured secondary component carrier. The
UE shall also meet the OT DOA measurement and accuracy requirements for the primary component carrier. However

in this case the total RSTD measurement period ( Tggrp, E-UTRAN, PCell_chage ) Shall be according to the following

expression:
TRSTD, E-UTRAN, PCell_charge — TRSTD, E-UTRan T K XTPRS + TPCeII_charge ms,
where:

K is the number of times the PCell is changed during TRSTDYE_UTRANYPCe”_charge,

Tos is defined in clause 8.1.2.5,

T

PCell_chage
to 25 ms,

is the time during which the RSTD measurement may not be possible due to PCell change; it can be up

Trstp, £-UTrRAN COMTESpONGs to the E-UTRAN intra-frequency RST D measurement period as specified in
clause 8.1.2.5.
Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which

is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is
performed during the RSTD measurement period.

8.4.3 Measurements on the secondary component carrier

The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable
requirements (FDD or TDD) specified in clause 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period
applies, regardless of whether the Scell on the corresponding frequency is activated or deactivated by the MAC-CE

commands as specified in [17].

The RSTD measurement accuracy for all the measurements on the secondary component carrier shall be fulfilled
according to the accuracy as specified in the sub-clause 9.1.12.
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A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when
making RSTD measurements on cells belonging to SCC with deactivated SCell. This may cause interruptions (packet
drops) to a PCell when the PCell and the SCell belong to the adjacent component carriers in the same frequency band.
In this case:

- the UE may cause interruption on the PCell due to the RSTD measurements of up to [0.5%] of missed
ACK/NACK, provided that the PRS periodicity, Tog, is greater than or equal to [640] ms. No interruption is
allowed when the PRS periodicity is below [640] ms.

- ifthe UE is configured for RSTD measurements on cells belonging to SCC with deactivated SCell and also with
a measCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3 on the
same SCC as configured for the RSTD measurements, then the total allowed interruption on the PCell is the
maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 8.3 and the
interruption due to the RSTD measurements on SCC.

No interruptions while the On Duration timer is running shall be allowed when common DRX is used.

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and
not due to other causes such as RF impairments or channel conditions.

Ifthe PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD
measurements are being performed on cells belonging to the secondary component carrier, then the UE shall complete
the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall
apply only if the primary component carrier is swapped with the currently configured secondary component carrier. The
UE shall also meet the OTDOA measurement and accuracy requirements for the secondary component carrier. However

in this case the total RSTD measurement period ( Trsrp £-utrAN,PCel charge ) Shall be according to the following
expression:

TRSTD, E-UTRAN, PCell_charge = TRSTD, E-UTRAN + K ><TPRS + TPCeII_charge ms,

where:

K' is the number of times the PCell is changed during TRSTD]E_UTRAN’PCe”_cha,ge,

Togs is defined in clause 8.1.2.5,

T

PCell_charge
to 25 ms,

is the time during which the RSTD measurement may not be possible due to PCell change; it can be up

Trsto E-UTRAN COMTESPONGS to the E-UTRAN intra-frequency RSTD measurement period as specified in
clause 8.1.2.5.

Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which
is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is
performed during the RSTD measurement period.

8.4.4  Measurements on both primary component carrier and secondary
component carrier

The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall
meet all applicable requirements (FDD or TDD) specified in clause 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD
measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated
by the MAC-CE commands as specified in [17], with the following exceptions

- the number of PRS positioning occasions is as specified in Table 8.4.4-1 shall apply, and

- TDD uplink-down link subframes configurations as specified in Clause 8.1.2.5.2, Table 8.1.2.5.2-2 shall apply.
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Table 8.4.4-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg
160 ms 32
>160 ms 16

The RSTD measurement accuracy for all the measurements on both primary component carrier and the secondary
component carrier shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.12.

A UE may reconfigure its receiver bandwidth taking into account the SCell activation/deactivation status, and when
performing RSTD measurements on cells belonging to at least SCC with deactivated SCell. This may cause
interruptions (packet drops) on a PCell when the PCell and the SCell belong to the adjacent component carriers in the
same frequency band. In this case:

- the UE may cause interruption on the PCell due to the RSTD measurements of up to [0.5%] of missed
ACK/NACK, provided that the PRS periodicity, TF,RS , is greater than or equal to [640] ms. No interruption is
allowed when the PRS periodicity is below [640] ms.

- ifthe UE is configured for RSTD measurements on cells belonging to at least SCC with deactivated SCell and
also with a measCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3
on thesame SCC as configured for the RSTD measurements, then the total allowed interruption on the PCell is

the maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 8.3 and
the interruption due to the RSTD measurements on SCC.

No interruptions while the On Duration timer is running shall be allowed when common DRX is used.

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and
not due to other causes such as RF impairments or channel conditions.If the PCell is changed regardless whether the
primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to
both the primary component carrier and the secondary component carrier then the UE shall complete the ongoing
OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if
the primary component carrier is swapped with the currently configured secondary component carrier. The UE shall
also meet the OTDOA measurement and accuracy requirements for the primary and secondary component carrier.

However in this case the total RSTD measurement period ( Trerp £-utrAN PCell chage) Shall be according to the
following expression:

ms

TRSTD, E-UTRAN, PCell_charge — TRSTD, E-UTRAN T K XTPRS + TPCeII_charge
where:
K is the number of times the PCell is changed during TRSTDYE_UTRAN’PCe”_Cha,ge,
Togs is defined in clause 8.1.2.6,
'|'P(:e,|_cha,ge is the time during which the RSTD measurement may not be possible due to PCell change; it can be up
to 25 ms,

Trsto E-UTRAN COMTESPONGS to the E-UTRAN inter-frequency RST D measurement period as specified in
clause 8.1.2.6 with the exception that the number of PRS positioning occasions is as specified in Table 8.4.4-1.

Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which
is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is
performed during the RSTD measurement period.
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9 Measurements performance requirements for UE

One of the key services provided by the physical layer is the measurements used to trigger or perform a multitude of
functions. Both the UE and the E-UTRAN are required to perform measurements. The physical layer measure ment
model and a comp lete list of measurements are specified in [25] and [22] respectively. The physical layer measurements
are described and defined in [4]. In this clause for each measurement the relevant requirements on the measurement
period, reporting range, granularity and performance in terms of accuracy are specified.

Since the UE reference sensitivity requirements are different depending on supported band, this is noted in each case
with definition of the range lo for each frequency band. Definitions of each frequency bands can be found in [5].

The accuracy requirements in this clause are applicable for AW GN radio propagation conditions and assume
independent interference (noise) at each receiver antenna port.

9.1 E-UTRAN measurements

9.1.1 Introduction

The requirements in this clause are applicable for a UE:
- instate RRC_CONNECTED
- performing measurements with appropriate measurement gaps as defined in Clause 8.1.2.1.
- thatis synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in [25].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the higher
layer filtering disabled.

In the requirements of Section 9 for the UE capable of CA and the UEs configured with an SCell, the applicable
exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.

9.1.2 Intra-frequency RSRP Accuracy Requirements

9.1.2.1 Absolute RSRP Accuracy

The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the
serving cell.

The accuracy requirements in Table 9.1.2.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band
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Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy
Accuracy Conditions
Normal Extreme Es/lot lo™""" range
condition | condition E-UTRA operating bands Minimum lo Maximum lo
dB dBm/15kHz
dB dB Note 5 dBm/BWchannel | dBM/BW channel
1,4,6,10,11,18,19, 21,23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 N/A 70
9,42,43 -120 N/A -70
28 -1195 N/A -70
+6 +9 >-6 dB 2,5,7,27,41,44 -119 N/A -70
26 -1185°° N/A -70
3,8,12,13,14,17, 20,22, 29
Note 4 -118 N/A -70
25 -1175 N/A -70
+8 +11 >-6 dB Note 3 N/A -70 -50
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.
NOTE 3: The same bands apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
9.1.2.2 Relative Accuracy of RSRP

The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from

another cell on the same frequency.

The accuracy requirements in Table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|;smaccording to Annex B.3.8 for a corresponding Band.

Table 9.1.2.2-1: RSRP Intra frequency relative accuracy

Accuracy Conditions
Normal Extreme | Es/lot™°™ o™ range
condition | condition 2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBn‘l\ll(/)}eSGKHZ dBm/BW channel
1,4,6,10,11, 18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 -0
9,42,43 -120 -50
28 -119.5 -50
2 3 >-3dB 2,5,7,27,41, 44 119 50
26 -11857°°° -50
3,8,12,13,14,17,20,22,29 "°¢° -118 -50
25 -117.5 -50
+3 +3 >-6 dB Note 4 Note 4 Note 4
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter Es/lotis the minimum Es/lot of the pair of cells to which the requirement applies.
NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.
NOTE 5: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
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9.1.2.3 Absolute RSRP Accuracy under Time Domain Measurement Resource
Restriction

The requirements for absolute accuracy of RSRP in this clause shall apply to a cell on the same frequency as that of the
serving cell when a time domain measurement resource restriction pattern for performing RSRP measurements on this
cell is configured by higher layers (TS 36.331 [2]).

The accuracy requirements in Table 9.1.2.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either fromone, two or four antenna ports,
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
RSRP|4em according to Annex B.3.9 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.2.3-1: RSRP Intra frequency absolute accuracy under time domain measurement resource

restriction
Accuracy Conditions
Normal Extreme | o, . o™ “range
condition | condition E-UTRA operating bands Minimum 1o Maximum lo
dB
dB dB 15k‘:Er,Ll{[e L6 | dBM/BWchanne | dBM/BWchannd
1,4,6,10,11, 18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 N/A 70
9,42,43 -120 N/A -70
28 -1195 N/A -70
+6 +9 >-4dB 2,5,7,27,41,44 -119 N/A -70
26 -1185°¢° N/A -70
Note
3,8,12,13, 14, 157, 20,22,29 118 N/A 70
25 -117.5 N/A -70
+8 +11 >-4 dB Note 4 N/A -70 -50

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in thatsymbol.

NOTE 2: lois defined in subframes indicated by the time domain measurement resource restriction pattern configured for
performing RSRP measurements of this cell. The lo range defined by the minimum and the maximum lo levels
applies to CRS and non-CRS symbols. lo may be differentin differentsymbols within a subframe.

NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz

NOTE 4: The same bands apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 5: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

For time domain measurements restriction under colliding CRS with ABS configured in non-M BSFN subframes,
requirements in Section 9.1.2.1 apply.

9.1.24 Relative Accuracy of RSRP under Time Domain Measurement Resource
Restriction

The requirements for relative accuracy of RSRP in this clause shall apply to a cell on the same frequency as that of the
serving cell when a time domain measurement resource restriction pattern for performing RSRP measurements for this
cell is configured by higher layers (TS 36.331 [2]).

The accuracy requirements in Table 9.1.2.4-1 are valid under the following conditions:

Cell specific reference signals in the measured cell are transmitted either fromone, two or four antenna ports,
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Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
RSRP1,2|45m according to Annex B.3.10 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.2.4-1: RSRP Intra frequency relative accuracy under time domain measurement resource

restriction
Accuracy Conditions
Normal Extreme | Es/lot™'® 0" range
condition | condition 2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB Lo BMe 17 | dBM/BWohamna
1,4,6,10,11,18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 50
9,42,43 -120 -50
28 -119.5 -50
2 +3 >-2.dB 2,5,7,27,41, 44 119 50
26 -118.5™0¢°" -50
3,8,12,13,14,17,20,22,29 "0¢° -118 -50
25 -117.5 -50
+3 +3 >-4 dB Note 5 Note 5 Note 5
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in thatsymbol.

NOTE 2: The parameter Es/lotis the minimum Es/lot of the pair of cells to which the requirement applies.

NOTE 3: lois defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRP measurements of this cell. The lo range defined by the minimum and
the maximum lo levels applies to CRS and non-CRS symbols. lo may be different in different symbols
within a subframe.

NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz

NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 6: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

For time domain measurements restriction under colliding CRS with ABS configured in non-M BSFN subframes,
requirements in Section 9.1.2.2 apply.

9.125

The requirements for absolute accuracy of RSRP in this clause shall apply to a cell on the same frequency as that of the

Absolute RSRP Accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

serving cell when a time domain measurement resource restriction pattern for performing RSRP measurements on this
cell is configured by higher layers (TS 36.331 [2]) and the CRS assistance information is provided. The requirements
apply for UEs supporting CRS interference handling.

The accuracy requirements in Table 9.1.2.5-1 are valid under the following conditions:

Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,

Conditions defined in 36.101 Secion 7.3 for reference sensitivity are fulfilled,
RSRPJysm according to Annex B.3.11 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern,
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The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

Table 9.1.2.5-1: RSRP Intra frequency absolute accuracy under Time Domain Measurement Resource

Restriction with CRS assistance information

Accuracy Conditions
Normal Extreme [ o, . o™ *range
condition | condition E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBILSKHZ | 4BmM/BW channe | dBM/BW channe
1,4,6,10,11,18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 N/A 70
9,42,43 -120 N/A -70
16 19 5-0.46 28 -1195 N/A -70
- - = 2,5,7,27,41,44 -119 N/A -70
26 -1185°¢° N/A -70
3,8,12,13,14,17,20,22,29 "0 ° -118 N/A -70
25 -117.5 N/A -70
+8 +11 >-9.46 Note 4 N/A -70 -50
NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: lois defined in subframes indicated by the time domain measurement resource restriction pattern configured for
performing RSRP measurements of this cell. The specified lo range applies to CRS and non-CRS symbols. lo
may be different in different symbols within a subframe.

NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.

NOTE 4: The same bands apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 5: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1.2.6 Relative Accuracy of RSRP under Time Domain Measurement Resource

Restriction with CRS assistance information

The requirements for relative accuracy of RSRP in this clause shall apply to a cell on the same frequency as that of the
serving cell when a time domain measurement resource restriction pattern for performing RSRP measurements for this
cell is configured by higher layers (TS 36.331 [2]) and the CRS assistance information is provided. The requirements

apply for UEs supporting CRS interference handling.

The accuracy requirements in Table 9.1.2.6-1 are valid under the following conditions:

Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,

RSRP1,2|3emaccording to Annex B.3.12 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern,

The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

The requirements in this section shall also be met also when the number of trans mit antenna ports [16] of one or more
cells whose CRS assistance information is provided [2] is different fromthe number of transmit antenna ports of the
measured cell.
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Table 9.1.2.6-1: RSRP Intra frequency relative accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

Accuracy Conditions
Normal Extreme Es/lgg NorE o™ range
condition | condition ’ E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBH‘ot/elJ?L(HZ dBm/BWchannel
1,4,6,10,11,18,19, 21, 23, 24, j ]

33, 34, 35, 36, 37, 38, 39,40 121 50

9,42,43 -120 -50

28 -119.5 -50

2 3 2-6.96 2.5.7,27,41, 44 119 50

26 -11857°¢" -50

3,8,12,13,14,17,20,22,29 " °°° -118 -50

25 -117.5 -50

+3 +3 >-9.46 Note 5 Note 5 Note 5

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: The parameter Es/lotis the minimum Es/lot of the pair of cells to which the requirement applies.

NOTE 3: lois defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRP measurements of this cell. The specified lo range applies to CRS
and non-CRS symbols. lo may be different in different symbols within a subframe.

NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 6: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 8: The gap between the Es/lotlevel in table 9.1.2.6-1 and 9.1.2.4-1 is due to the interference from either
PCell or at least one neighbour cell indicated within the CRS assistance information.

9.1.3 Inter-frequency RSRP Accuracy Requirements

9.13.1 Absolute RSRP Accuracy

The requirements for absolute accuracy of RSRP in this clause apply to a cell that has different carrier frequency from
the serving cell.

The accuracy requirements in Table 9.1.3.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.3 for a corresponding Band
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Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy
Accuracy Conditions
Normal Extreme | o, o™ " range
condition | condition E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBM/LOKHZ | B m/BW channel | dBM/BW channe
1,4,6,10,11, 18,19, 21, 23, 24, 33,
34, 35, 36, 37, 38, 39, 40 -121 N/A 70
9,42,43 -120 N/A -70
28 -119.5 N/A -70
+6 9 2-6.dB 2,5,7,27,41,44 119 N/A 70
26 -118.5™° N/A -70
3,8,12,13,14,17,20,22,29 " 0¢* -118 N/A -70
25 -117.5 N/A -70
18 +11 >-6 dB Note 3 N/A -70 -50
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.
NOTE 3: The same bands apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE

5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1

3.2

Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured fromone cell compared to the
RSRP measured from another cell on a different frequency.

The accuracy requirements in Table 9.1.3.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|4sm according to Annex B.3.4 for a corresponding Band

IRSRP1|, —RSRP2| . |<27dB

| Channel 1_lo -Channel 2_lo | <20dB

Table 9.1.3.2-1: RSRP Inter frequency relative accuracy

Accuracy Conditions
Normal Extreme | Es/lot™"" o™ " range
condition | condition 2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBM/ISKHZ | iBm/BW channs
1,4,6,10,11,18, 19, 21, 23, 24,
33,34, 35, 36, 37, 38, 39, 40 -121 -0
9,42,43 -120 -50
28 -1195 -50
6 6 -6 dB 2,5,7,27,41, 44 119 50
26 -1185°? 50
3,8,12,13, 14,17, 20,22, 29 "¢ * -118 -50
25 -1175 -50
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the requirement applies.
NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.
NOTE 4: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.
NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
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9.1.4 RSRP Measurement Report Mapping

The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.4-1. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 9.1.4-1: RSRP measurement report mapping

Reported value Measured quantity value Unit
RSRP_00 RSRP < -140 dBm
RSRP_01 -140 < RSRP <-139 dBm
RSRP_02 -139 < RSRP <-138 dBm
RSRP_95 -46 < RSRP < -45 dBm
RSRP_9% -45 <RSRP < -44 dBm
RSRP_97 -44 <RSRP dBm

9.1.5 Intra-frequency RSRQ Accuracy Requirements

9.151 Absolute RSRQ Accuracy

The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the
serving cell.

The accuracy requirements in Table 9.1.5.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band

Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy

Accuracy Conditions
Normal Extreme Es/lot lo""* range
condition | condition E-UTRA operating bands Minimum lo Maximum lo
dB dB ds dBM/LSKHZ 1 4Bm/BWenane
1,4,6,10,11, 18, 19, 21, 23, 24, i -

33, 34, 35, 36, 37, 38, 39, 40 121 50

9,42,43 -120 50

28 1195 50

+25 +4 >-3dB 2.5.7,27.41, 44 -119 -50

26 -1185™°° -50

3,8,12,13,14,17,20,22,29 "0¢° -118 -50

25 -117.5 -50

+3.5 +4 >-6 dB Note 3 Note 3 Note 3

NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 4: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
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9.1.5.2 Absolute RSRQ Accuracy under Time Domain Measurement Resource
Restriction

The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the
serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this
cell is configured by higher layers (TS 36.331 [2]).

The accuracy requirements in Table 9.1.5.2-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
RSRP|4em according to Annex B.3.9 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRQ measurement,

The RSRQ measurement is not performed in any subframe other than those indicated by the time domain
measurement resource restriction pattern configured for the measured cell,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.5.2-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource

restriction
Accuracy Conditions
Normal Extreme Es/lot lo"""“range
condition | condition E-UTRA operating bands Minimum lo Maximum lo
dB
dB dB 15k?_||§r,ﬂte 1,6 dBm/BW - hannel
1,4,6,10,11,18,19, 21, 23, 24, . )
33,34, 35, 36, 37, 38, 39, 40 121 50
9,42,43 -120 -50
28 -119.5 -50
2.5 4 2-2dB 2.5.7,27,41, 44 -119 -50
26 -118.5"MN¢? -50
3,8,12,13,14,17,20,22,29 "°°° -118 -50
25 -117.5 -50
+35 +4 >-4dB Note 4 Note 4 Note 4

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in thatsymbol.

NOTE 2: lois defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRQ measurements of this cell. The lo range defined by the minimum and
the maximum lo levels applies to CRS and non-CRS symbols. lo may be different in different symbols
within a subframe.

NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 5: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.

NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

For time domain measurements restriction under colliding CRS with ABS configured in non-M BSFN subframes,
requirements in Section 9.1.5.1 apply.

9.15.3 Absolute RSRQ Accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

The requirements for absolute accuracy of RSRQ in this section shall apply to a cell on the same frequency as that of
the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measure ments of
this cell is configured by higher layers (TS 36.331 [2]) and the CRS assistance information is provided. The
requirements apply for UEs supporting CRS interference handling.
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The accuracy requirements in Table 9.1.5.3-1 are valid under the following conditions:

Cell specific reference signals in the measured cell are transmitted either fromone, two or four antenna ports,

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,

RSRP|ysm according to Annex B.3.11 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRQ measurement,

The RSRQ measurement is not performed in any subframe other than those indicated by the time domain
measurement resource restriction pattern configured for the measured cell,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern,

The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the

measured cell.

Table 9.1.5.3-1: RSRQ Intra frequency absolute accuracy under Time Domain Measurement Resource

Restriction with CRS assistance information

3GPP TS 36.133 V11.6.0 (2013-09)

Accuracy Conditions
Normal Extreme | Es/lot™ o “range
condition | condition ! E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBM/ASKHZ | 4Bm/BWehane
1,4,6,10,11, 18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 -0
9,42,43 -120 -50
28 -119.5 -50
2.5 4 2-6.96 2,5,7,27,41,44 119 50
26 -1185°°° -50
3,8,12,13,14,17,20,22,29 " " -118 -50
25 -117.5 -50
+3.5 +4 >-9.46 Note 4 Note 4 Note 4

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in thatsymbol.

NOTE 2: lois defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRQ measurements of this cell. The specified lo range applies to CRS
and non-CRS symbols. lo may be different in different symbols within a subframe.

NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 5: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 7: The gap between the Es/lotlevel in table 9.1.5.3-1 and 9.1.5.2-1 is due to the interference from either
PCell or at least one neighbour cell indicated within the CRS assistance information.

9.1.54 Absolute WB-RSRQ Accuracy

The requirements in this section shall apply when the measurement configuration message received by the UE contains

widebandRSRQ-Meas parameter in TS 36.331 [2]. The WB-RSRQ accuracy figures in Table 9.1.5.4-1are relative to
the value that would be obtained by using the AllowedMeasBandwidth in TS 36.331 [2].

The accuracy requirements in Table 9.1.5.4-1 are valid under the following conditions:

The value of the parameter, AllowedMeasBandwidth in TS 36.331 [2], is 50 resource blocks or larger

Cell specific reference signals are transmitted either from one, two or four antenna ports.
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Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band.

Table 9.1.5.4-1: WB-RSRQ Intra frequency absolute accuracy

Accuracy Conditions
Normal Extreme Es/lot lo1-102 lorange™
condition | condition Note3 Note2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dB dBm/15kHz dBm/BWchannel
1,4,6,10,11, 18,19, 21, 23,
24, 33, 34, 35, 36, 37, 38, 39, -121 -50
40
9,42,43 -120 -50
iy 4 >-3dB 0 <lol1- 28 -119.5 -50
e = = lo2 2,5,7,27, 41, [44] -119 -50
26 -118.5™¢" -50
3,8,12,13, 1NAOft,e:é7, 20,22,29 118 50
25 -117.5 -50
+3.5 +4 >-6 dB Note 5 Note 5 Note 5

NOTE 1: lois the average across all the resource blocks within the AllowedMeasBandwidth in TS 36.331 [2].

NOTE 2: lolis the lo level in the resource blocks other than central 6 resource blocks within the
AllowedMeasBandwidth in TS 36.331 [2] and 102 is the lo level in central 6 resource blocks. The lol and 102
have the same range as defined for lo.

NOTE 3: lotis the received power spectrum density of total interference and noise for all the resource blocks, other
than central 6 resource blocks.

NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.

NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 6: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1.6 Inter-frequency RSRQ Accuracy Requirements

9.16.1 Absolute RSRQ Accuracy

The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from
the serving cell.

The accuracy requirements in Table 9.1.6.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.3 for a corresponding Band
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Table 9.1.6.1-1: RSRQ Inter frequency absolute accuracy

Accuracy Conditions
Normal Extreme Es/lot o™ " range
condition | condition E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBWV{)iEz%kHZ dBm/BW - hannel
1,4,6,10,11,18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 121 -0
9,42,43 -120 -50
28 -1195 -50
+2.5 +4 >-3dB 2.5,7,27,41, 44 -119 -50
26 -118.5™° -50
3,8,12,13,14,17,20,22,29 "¢ * -118 -50
25 -117.5 -50
+3.5 +4 >-6 dB Note 3 Note 3 Note 3

NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 4: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.

NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.16.2 Relative Accuracy of RSRQ

The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the
RSRQ measured fromanother cell on a different frequency.

The accuracy requirements in Table 9.1.6.2-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|;smaccording to Annex B.3.4 for a corresponding Band
IRSRP1 , —RSRP2| . |<27dB

| Channel 1_lo -Channel2_lo|<20dB

3GPP



Release 11 143 3GPP TS 36.133 V11.6.0 (2013-09)

Table 9.1.6.2-1: RSRQ Inter frequency relative accuracy

Accuracy Conditions
Normal Extreme | Es/lot"°'® o™ " range
condition | condition 2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dBWV{)iEzEékHZ dBm/BW - hannel
1,4,6,10,11, 18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 -121 -0
9,42,43 -120 -50
28 -119.5 -50
+3 4 >-3dB 2.5,7,27,41,44 119 750
26 -118.5™°° -50
Note 5
3,8,12,13,14,17, 20, 22,29 -118 -50
25 -117.5 -50
+4 +4 >-6 dB Note 4 Note 4 Note 4
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter Es/lotis the minimum Es/lot of the pair of cells to which the requirement applies.
NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.
NOTE 5: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.
NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1.6.3 Absolute WB-RSRQ Accuracy

The requirements in this section shall apply when the measurement configuration message received by the UE contains
widebandRSRQ-Meas parameter in TS 36.331 [2]. The WB-RSRQ accuracy figures in Table 9.1.6.3-1are relative to
the value that would be obtained by using the AllowedMeasBandwidth in TS 36.331 [2].

The accuracy requirements in Table 9.1.6.3-1 are valid under the following conditions:
The value of the parameter, AllowedMeasBandwidth in TS 36.331 [2], is 50 resource blocks or larger
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band.
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Table 9.1.6.3-1: WB-RSRQ Inter frequency absolute accuracy

Accuracy Conditions
Normal Extreme Es/lot lol-lo2 lorange ™ -
condition | condition Note3 Note2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dB dBm/15kHz dBm/BWchannel
1,4,6,10,11, 18,19, 21, 23,
24,33, 34, 35, 36, 37, 38, 39, -121 -50
40
9,42,43 -120 -50
0<lol- 28 -119.5 -50
2.5 4 >-3dB l02 2.5,7,27, 41, [44] 119 50
26 11857 -50
3,8,12,13, 1N§e?' 20,22,29 118 50
25 -117.5 -50
+3.5 +4 >-6 dB Note 5 Note 5 Note 5

NOTE 1: lois the average across all the resource blocks within the AllowedMeasBandwidth in TS 36.331 [2].

NOTE 2: lolis the lo level in the resource blocks other than central 6 resource blocks within the
AllowedMeasBandwidth in TS 36.331 [2] and |02 is the lo level in central 6 resource blocks. The lol and lo2
have the same range as defined for lo.

NOTE 3: lotis the received power spectrum density of total interference and noise for all the resource blocks, other
than central 6 resource blocks.

NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.

NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 6: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1.64 Relative WB-RSRQ Accuracy

The requirements in this section shall apply when the measurement configuration message received by the UE contains
widebandRSRQ-Meas parameter in TS 36.331 [2]. The WB-RSRQ accuracy figures in Table 9.1.6.4-1are relative to
the value that would be obtained by using the AllowedMeasBandwidth in TS 36.331[2].

The accuracy requirements in Table 9.1.6.4-1 are valid under the following conditions:

The value of the parameter, AllowedMeasBandwidth in TS 36.331 [2], is 50 resource blocks or larger for the
measured cells from different frequencies

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|semaccording to Annex B.3.4 for a corresponding Band

IRSRP1| . —RSRP2| . |<27dB

| Channel 1_lo -Channel2_lo|<20dB
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Table 9.1.6.4-1: WB-RSRQ Inter frequency relative accuracy

Accuracy Conditions
Normal Extreme Es/lot lol-lo2 lorange ™ -
condition | condition Note3 Note2 E-UTRA operating bands Minimum lo Maximum lo
dB dB dB dB dBm/15kHz dBm/BWchannel
1,4,6,10,11, 18,19, 21, 23,
24, 33, 34, 35, 36, 37, 38, 39, -121 -50
40
9,42,43 -120 -50
0<lol- 28 -119.5 -50
3 4 >-3dB lo2 55,7, 27, 41, [A4] 119 50
26 -1185™°" -50
3,8,12,13, 1@&%7, 20,22,29 118 50
25 -117.5 -50
+4 +4 >-6 dB Note 5 Note 5 Note 5

NOTE 1: lois the average across all the resource blocks within the AllowedMeasBandwidth in TS 36.331 [2].

NOTE 2: lolis the lo level in the resource blocks other than central 6 resource blocks within the
AllowedMeasBandwidth in TS 36.331 [2] and |02 is the lo level in central 6 resource blocks. The lol and lo2
have the same range as defined for lo.

NOTE 3: lotis the received power spectrum density of total interference and noise for all the resource blocks, other
than central 6 resource blocks. The parameter Es/lot is the minimum Es/lot of the pair of cells to which the
requirement applies

NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.

NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 6: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1.7 RSRQ Measurement Report Mapping

The reporting range of RSRQ is defined from -19.5dB to -3 with 0.5 d B resolution.

The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the
guaranteed accuracy range.

9.1.8

Table 9.1.7-1: RSRQ measurement report mapping

Reported value Measured quantity value Unit
RSRQ_00 RSRQ < -19.5 dB
RSRQ_01 -19.5 <RSRQ<-19 dB
RSRQ_02 -19<RSRQ<-185 dB
RSRQ_32 -4 <RSRQ<-35 dB
RSRQ_33 -35<RSRQ<-3 dB
RSRQ_34 -3<RSRQ dB

Power Headroom

The requirements in this clause shall apply for power headroom Type 1 and for power headroom Type 2, which are
specified in clause 5.1.1.2 in [3].

Fora UE not configured with a secondary cell, the power headroom provides the serving eNB with information about
the differences between the UE configured maximum output power (Pcmax) defined in TS 36.101 [5] and the estimated

power for

UL-SCH transmission of the serving cell [3]. In this case the UE shall meet require ments for power

headroom Type 1.

For a UE configured with a secondary cell, the power headroom provides the serving eNB with information about the
differences between the UE configured maximum output power (Pcmaxc) defined in TS 36.101[5] and the estimated

power for

UL-SCH transmission per activated serving cell c, or the estimated power for simultaneous PUSCH and
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PUCCH transmission on PCell [3]. In this case the UE shall meet requirements for both power headroom Type 1 and
Type 2.

9.18.1 Period
The reported power headroom shall be estimated over 1 subframe.

When extendedPHR is not configured [17], the Type 1 power headroomshall be estimated for the primary serving cell
as defined in clause 5.1.1.2 in TS 36.213 [3].

When extendedPHR is configured [17], the Type 1and Type 2 power headroomshall be estimated for each activated
serving cell with configured uplink as defined in clause 5.1.1.2 in TS 36.213 [3].

9.1.8.2 Reporting Delay

The power headroom reporting delay is defined as the time between the beginning of the power headroom reference
period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of
the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom

reporting.
9.1.83 Void

9.1.84 Report Mapping
The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.

Table 9.1.8.4-1: Power headroom report mapping

Reported value Measured quantity value (dB)
POWER_HEADROOM_0 -23<PH <-22
POWER_HEADROOM_1 -22<PH<-21
POWER_HEADROOM_2 -21 <PH <-20
POWER_HEADROOM_3 -20<PH <-19
POWER_HEADROOM_4 -19 <PH <-18
POWER_HEADROOM_5 -18 <PH < -17
POWER_HEADROOM_57 34<PH<35
POWER_HEADROOM 58 35<PH <36
POWER_HEADROOM_59 36 <PH<37
POWER_HEADROOM_60 37<PH<38
POWER_HEADROOM_61 38 <PH <39
POWER_HEADROOM_62 39<PH<40
POWER_HEADROOM_63 PH =40

9.1.9 UE Rx — Tx time difference

9.19.1 Measurement Requirement

The UE RX-T X time difference is measured from the PCell.

The accuracy requirements in Table 9.1.9.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
No changes to the uplink transmission timing are applied during the measurement period.

RSRP|3em according to Annex B.3.5 for a corresponding Band
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Table 9.1.9.1-1: UE Rx — Tx time difference measurement accuracy

Conditions
Accuracy Es/lot Downlink o™ " range
bandwidth E-UTRA operating bands Minimum lo Maximum lo
Ts Note 2 dB MHz dBTqéitEékHz dBm/BW - hannel
1,4,6,10,11, 18,19, 21, 23, 24,
33, 34, 35, 36, 37, 38, 39, 40 -121 -0
9,42,43 -120 -50
28 -119.5 -50
20 =8dB | =3MHz 2,5,7,27,41, 44 119 50
26 -1185°°° -50
3,8,12,13,14,17,20,22,29™¢° -118 -50
25 -117.5 -50
+10 >-3dB 25 MHz Note 4 Note 4 Note 4
NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in
that symbol. lo may be different in differentsymbols within a subframe.
NOTE 2: Ts is the basic timing unitdefined in TS 36.211.
NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.
NOTE 5: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.
NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

9.1.9.2 Measurement Report mapping

The reporting range of UE Rx - Tx time difference is defined from 0to 20472T, with 2T resolution for UE Rx - TX
time difference less than 4096T, and 8Ts for UE Rx - Tx time difference equal to or greater than 4096Ts.

The mapping of measured quantity is defined in Table 9.1.9.2-1.

Table 9.1.9.2-1: UE Rx - Tx time difference measurement report mapping

Reported value Measured quantity value Unit
RX-TX_TIME_DIFFERENCE_0000 TUEReTx < 2 Ts
RX-TX_TIME_DIFFERENCE_0001 2 < TuerxTx< 4 Ts
RX-TX_TIME_DIFFERENCE_0002 4 <TuerxTx< 6 Ts
RX-TX_TI ME_DI.F”FERENCE_2046 4092 < TUE'F;X.TX< 4094 T
RX-TX_TIME_DIFFERENCE_2047 4094 < TuerxTx < 4096 Ts
RX-TX_TIME_DIFFERENCE_2048 4096 < TuerxTx< 4104 Ts
RX-TX_TIME_DIFFERENCE_2049 4104 < TuerxTx< 4112 Ts
RX-TX_TIME_DIFFERENCE_4093 20456 < TuerxTx< 20464 Ts
RX-TX_TIME_DIFFERENCE_4094 20464 < TuerxTx< 20472 Ts
RX-TX_TIME_DIFFERENCE_4095 20472 < TUERxTx Ts

9.19.3 Measurement Requirement under Time Domain Measurement Resource
Restriction

The requirements in this section apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements. The UE Rx-Tx time difference is measured from the Pcell.

The accuracy requirements in Table 9.1.9.3-1 are valid under the following conditions:
- Cell specific reference signals are transmitted either from one, two or four antenna ports,
- Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,

- No changes to the uplink transmission timing are applied during the measurement period,
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RSRP|4em according to Annex B.3.5 for a corresponding Band,

- The time domain measurement resource restriction pattern configured for the PCell indicates at least one
subframe per radio frame for performing the PCell measurements [2],

- Foursymbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.9.3-1: UE Rx—Tx time difference measurement accuracy under time domain measurement
resource restriction

Conditions
Accuracy Es/lot Noe Downlink o™ " range
bandwidth E-UTRA operating bands Minimum lo Maximum lo
Ts o dB MHz dBm/15kHz dBm/BWchannel
1,4,6,10,11, 18,19, 21, 23, 24,

33, 34, 35, 36, 37, 38, 39, 40 -121 -50
9,42,43 -120 -50
28 -119.5 -50
+20 =-3dB | <3 MHz 2.5.7,27,41,44 119 50
26 -118.57°¢3 50
3,8,12,13,14,17, 20,22 -118 -50
25 -117.5 -50

+10 >-3dB >5MHz Note 4 Note 4 Note 4

NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in
that symbal. lo may be different in differentsymbols within a subframe.

NOTE 2: Ts is the basic timing unit defined in TS 36.211.

NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 5: lo is defined for the subframes indicated by the time-domain measurement resource restriction
pattern for serving cell measurements. The specified lo range applies to CRS and non-CRS symboals.
lo may be differentin different symbols within a subframe.

NOTE 6: CRS Es/lotis in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE: Itis up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time -domain measurement resource restriction pattern.

9.194 Measurement Requirement when Time Domain Measurement Resource
Restriction Patternis Configured with CRS Assistance Information
The UE Rx-Tx time difference measurement is performed for the PCell.

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the accuracy
requirements in Table 9.1.9.4-1 apply provided that the following conditions are met for the PCell:

- PCellcell specific reference signals are transmitted fromone, two or four antenna ports,
- Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,

- No changes to the uplink transmission timing are applied during the measurement period,
- RSRP|jsm according to Annex B.3.13 for a corresponding Band,

- The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

- Foursymbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern, and

- The UE is provided via PCell with the CRS assistance information (TS 36.331 [2]) and the CRS assistance
information is valid throughout the entire evaluation period.
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The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

Table 9.1.9.4-1: UE Rx-Tx time difference measurement accuracy

Conditions
NOTED
Accuracy CRS Downlink lo range — -
Es/lot "*'*7 | bandwidth E-UTRA operating bands '\’:L”HRE{" Maxllénum
Ts Ot dB MHz dBm/15kHz dBm/BW channel
1,4,6,10,11,18,19, 21, 23, 24, 121 50
33, 34, 35, 36, 37, 38, 39, 40

9,42,43 -120 -50
28 -119.5 -50
[+20] 2[7.76] | <3MHz 5.5.7,27, 41,44 119 50
26 -118.57°¢° -50
3,8,12,13,14,17,20,22,29 "°°° -118 -50
25 -117.5 -50

[+10] >[-7.76] 25MHz Note 4 Note 4 Note 4

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Ts is the basic timing unitdefined in TS 36.211.

NOTE 3: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 5: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 6: lo is defined in subframes indicated for PCell measurements by the time domain measurement
resource restriction pattern. The specified lo range applies to CRS and non-CRS symbols. lo may be
different in different symbols within a subframe.

NOTE 7: CRS Es/lotis in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE 8: Itis up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction
pattern.

9.1.10 Reference Signal Time Difference (RSTD)

NOTE: This measurement is used for UE positioning purposes.

9.1.10.1 Intra-Frequency Accuracy Requirement

The accuracy requirements in Table 9.1.10.1-1 shall apply without DRX as well as for all the DRX cycles specified in
TS 36.331[2].

The accuracy requirements in Table 9.1.10.1-1 are valid under the following conditions:
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
PRP 1,2|38m according to Annex B.3.6 for a corresponding Band
There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less
than 5 ps.
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Table 9.1.10.1-1: RSTD measurement accuracy
Conditions
Minimum o ™*7range
PRS
bandwidth,
which is
minimum of Minimum
serving cell number of
channel available
bandwidth measurement
Accuracy PRS Es/lot and the zrl:]bc:‘;an:re]z E-UTRA operating Minimum Maximum
PRS g bands lo Now? lo
. reference cell
bandwidths and the
of the meas ured
reference neighbour celli
cell and the
measured
neighbour
celli Note 6
Ts Note 2 dB RB dBrlr\l]o/t]e_%k Hz dBm /BWChanne
|
1,4,6,10,11, 18,19,
21, 23, 24,33, 34,35, -121 -50
36, 37, 38, 39, 40
. 9,42,43 -120 -50
(PRS Es/lot)er2-6dB 28 1195 50
+15 _ and 26 6 2,5,7,27,41, 44 119 50
(PRS ES/'Ot)i >-13dB 26 1185 NOE & 50
3,8,12,13,14,17,
20,22,29 V"7 118 >0
25 -117.5 -50
(PRS Es/lot)ref 2-
6dB
+6 and > 25 22 Note 5 Note 5 Note 5
(PRS Es/lot) =-13dB
(PRS Es/lIot)rer -
6dB
+5 and >50 21 Note 5 Note 5 Note 5
(PRS Es/lot); >-13dB
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: Ts is the basic timing unitdefined in TS 36.211 [16].
NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].
NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA
channel bandwidth is within 865-894 MHz.
NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 6 RB.
NOTE 6: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 7: Band 29 is used only for E-UTR A carrier aggregation with other E-UTRA bands.
NOTE 8: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 9: The lois defined in PRS positioning subframes. The same lo range applies to PRS and non-PRS symbols. lo
levels are differentin PRS and non-PRS symbols within the same subframe.
9.1.10.2 Inter-Frequency Accuracy Requirement

The accuracy requirements in Table 9.1.10.2-1 shall apply without DRX as well as for all the DRX cycles specified in
TS 36.331[2].

The accuracy requirements in Table 9.1.10.2-1 are valid under the following conditions:

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|38m according to Annex B.3.7 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes in cells belonging to the serving carrier
frequency.
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The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less

than 5 ps.
Table 9.1.10.2-1: RSTD measurement accuracy
Conditions
Minimum lo """ range
PRS
bandwidth
which is Minimum
minimum of number of
serving cell available
char_meINQte measurement
Accuracy PRS Es/lot ‘?gzgvmdeths ZL;?;LZTES E-UTRA operating Minihr‘?teulm Maximum
bandwidths reference cell bands . N
of the and the
reference cell measured
and the neighbour cell i
measured
neighbour
celli
Ts Note2 dB RB dBan/)g%kHz dBm/Bl\Nchaln
nel
1,4,6,10,11,18,
19,21, 23, 24, 33,
34,35, 36, 37, 38, 121 =50
39,40
(PRS Es/lot)er2-6dB 9,42,43 -120 -50
+21 and >6 4 28 -119.5 -50
(PRS Es/lot) =-13dB 2,5,7,27,41,44 -119 -50
26 118577 -50
Sy aNeies | 118 50
25 -117.5 -50
+10 and >25 22 Note 5 Note 5 Note 5
(PRS Es/lot) =-13dB
(PRS Es/lot)r 2-6dB
+9 and >50 21 Note 5 Note 5 Note 5
(PRS Es/lot); =-13dB
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: Ts is the basic timing unit defined in TS 36.211 [16].
NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].
NOTE 4: The condition has the minimum lo of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel
bandwidth is within 865-894 MHz.
NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 6 RB.
NOTE 6: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 8: The lo is defined in PRS positioning subframes. The same lo range applies to PRS and non-PRS symbols. lo levels are
differentin PRS and non-PRS symbols within the same subframe.
NOTE 7: Ifa CAcapable UE is configured with SCell, the serving cell channel bandwidth is the minimum of the serving cell

channel bandwidths in the component carriers involved in the RSTD measurement. If one of the serving cells is not
involved in this RSTD measurement for CA, the channel bandwidth of that serving cell is notincluded in the
determination of the minimum PRS bandwidth.

9.1.10.3

RSTD Measurement Report Mapping

The reporting range of RSTD is defined from -15391T, to 15391T; with 1T, resolution for absolute value of RSTD less
orequal to 4096Ts and 5Ts for absolute value of RSTD greater than 4096T .

The mapping of measured quantity is defined in Table 9.1.10.3-1.
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Table 9.1.10.3-1: RSTD report mapping

Reported Value Measured Quantity Value Unit
RSTD_0000 -15391 > RSTD T,
RSTD_0001 -15391 < RSTD < -15386 T
RSTD_2258 -4106 < RSTD < -4101 Ts
RSTD_2259 -4101 < RSTD < -4096 Ts
RSTD_2260 -4096 < RSTD < -4095 Ts
RSTD_2261 -4095 < RSTD < -4094 Ts
RSTD_6353 -3<RSTD < -2 Ts
RSTD_6354 -2<RSTD<-1 Ts
RSTD_6355 -1<RSTD <0 Ts
RSTD_6356 0<RSTD<1 Ts
RSTD_6357 1<RSTD<2 Ts
RSTD_6358 2<RSTD<3 Ts
RSTD_10450 4094 < RSTD < 4095 Ts
RSTD_10451 4095 < RSTD < 4096 Ts
RSTD_10452 4096 <RSTD <4101 Ts
RSTD_10453 4101 <RSTD <4106 Ts
RSTD_12709 15381 < RSTD < 15386 Ts
RSTD_12710 15386 < RSTD < 15391 Ts
RSTD_12711 15391 <RSTD Ts

9.1.11 Carrier aggregation measurement accuracy

This clause contains requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this
clause are applicable to all carrier aggregation capable UEs which have been configured with a downlink Scell. Note :
This clause covers measurement accuracy requirements for frequencies corresponding to those used for the PCell and
SCell; measurements of any other frequency are considered to be inter-frequency measurements covered by the
accuracy requirements in clause 9.1.3and 9.1.6. The requirements apply for bandwidths defined in the bandwidth
combination set for the CA configurations supported by the UE [5].

9.1.11.1 Primary component carrier accuracy requirement

RSRP and RSRQ measurements of cells on the primary component carrier shall meet the intrafrequency absolute
accuracy requirements in sections 9.1.2.1 and 9.1.5.1. Comparisons between RSRP of cells on the primary component
carrier shall also meet the intra-frequency relative accuracy requirements in sections 9.1.2.2.

9.1.11.2 Secondary component carrier accuracy requirement

RSRP and RSRQ measurements of cells on the secondary component carrier shall meet the intrafrequency absolute
accuracy requirements in sections 9.1.2.1 and 9.1.5.1. Comparisons between RSRP of cells on the secondary component

carrier shall meet the intra-frequency relative accuracy requirements in sections 9.1.2.2
9.1.11.3 Primary and secondary component carrier relative accuracy requirement

When measurements of cells on the primary component carrier are compared with measurements of cells on the
secondary component carrier, the applicable relative accuracy requirements are the RSRP and RSRQ inter-frequency
accuracy requirements in sections 9.1.3.2 and 9.1.6.2.

9.1.12 Reference Signal Time Difference (RSTD) Measurement Accuracy
Requirements for Carrier Aggregation

This clause contains RSTD measurement accuracy requirements for a UE configured with a downlink secondary cell.
The UE may operate in either E-UTRA inter-band or intra-band carrier aggregation. The requirements in this clause
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shall apply regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-CE
command [17]. The requirements apply for bandwidths defined in the bandwidth combination set for the CA
configurations supported by the UE [5].

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary
component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in clause 9.1.10.1.

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the
secondary component carrier, shall meet the intra-frequency RST D accuracy requirements defined in clause 9.1.10.1.

The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same
carrier, shall meet the inter-frequency RSTD accuracy requirements defined in clause 9.1.10.2.

9.2 UTRAN FDD Measurements

The requirements in this clause are applicable for a UE:
- instate RRC_CONNECTED
- performing measurements according to clause 8.1.2.4 with appropriate measurement gaps
- thatis synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in TS 25.302 [6].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3filtering disabled.

9.2.1 UTRAN FDD CPICH RSCP

NOTE: This measurement is for handover between E-UTRAN and UTRAN FDD and for SON.
The requirements in this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clauses 8.1.2.4.1and 8.1.2.4.2.

In RRC_CONNECTED state the accuracy requirements shall meet the absolute accuracy requirements in table 9.2.1-1,
under the following conditions:

- CPICH Ec/lo condition for a detectable cell is as specified in clauses 8.1.2.4.1, 8.1.2.4.2,8.1.2.4.7, 8.1.2.4.8;

- SCH_Ec/lo condition for a detectable cell is as specified in clauses 8.1.2.4.1,8.1.2.4.2,8.1.2.4.7,8.1.2.4 8.

Table 9.2.1-1: UTRAN FDD CPICH_RSCP absolute accuracy

Accuracy Conditions
Normal Extreme lo range

condition condition UTRA operating bands Minimum lo Maximum lo
dB dB dBm/3.84 MHz dBm/3.84 MHz

Band I, IV, VI, X XI, XIXand XXI -94 -70

Band IX -93 -70

16 19 Band I, Vand VI -92 -70

- Band IlI, VIII, XII, Xill, XIV, XXand
-91 -70
XX
Band XXV, XXV "¢ -90.5 -70
+8 +11 Note 2 -70 -50

NOTE 1: For Band XXV, the condition has the minimum lo of -92 dBm/3.84 MHz when the carrier
frequency of the assigned UTRA channel is within 869-894 MHz for the UE which supports both
Band V and Band XXVI operating frequencies.

NOTE 2: The same bands apply for this requirement as for the corresponding highest accuracy
requirement.
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Ifthe UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the relevant
UTRAN FDD measurement procedure and measurement gap pattern stated in clause 8.1.2.4 shall apply.

The reporting range and mapping specified for FDD CPICH RSCP in TS 25.133 [18] shall apply.

9.22 Void

9.2.3 UTRAN FDD CPICH Ec/No

NOTE: This measurement is for handover between E-UTRAN and UTRAN FDD and for SON.
The requirements in this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clauses 8.1.2.4.1and 8.1.2.4.2.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for FDD CPICH Ec/No in TS 25.133 [18].

Ifthe UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the UTRAN
FDD measurement procedure and measurement gap pattern stated in clause 8.1.2.4.1 shall apply.

The reporting range and mapping specified for FDD CPICH Ec/No in TS 25.133[18] shall apply.

9.3 UTRAN TDD Measurements

The requirements in this clause are applicable for a UE:
- in state RRC_CONNECTED
- performing measurements according to clause 8.1.2.4 with appropriate measurement gaps
- thatis synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in TS 25.302 [6].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3filtering disabled.

9.3.1 UTRAN TDD P-CCPCH RSCP

NOTE: This measurement is for handover between E-UTRAN and UTRAN TDD and for SON.
The requirements in this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clauses 8.1.2.4.3and 8.1.2.4.4.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for TDD P-CCPCH in TS 25.123 [19].

Ifthe UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN TDD measurements, the relevant
UTRAN TDD measurement procedure and measurement gap pattern stated in clause 8.1.2.4 shall apply.

The reporting range and mapping specified for TDD P-CCPCH RSCP in TS 25.123 [19] shall apply.

9.3.2 Void
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9.33 Void

9.4 GSM Measurements

The requirements in this clause are applicable for a UE:
- instate RRC_CONNECTED
- performing measurements according to clause 8.1.2.4.5 with appropriate measurement gaps
- thatis synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in TS 25.302 [6].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The

accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3filtering disabled.

9.4.1 GSM carrier RSSI
NOTE: This measurement is for handover between E-UTRAN and GSM.
The requirements in this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clause 8.1.2.4.5.
In RRC_CONNECTED state the measurement accuracy requirements for RXLEV in TS 45.008 [8] shall apply.

If the UE, in RRC_CONNECED state, needs measurement gaps to perform GSM measurements, the GSM
measurement procedure and measurement gap pattern stated in clause 8.1.2.4.5 shall apply.

The reporting range and mapping specified for RXLEV in TS 45.008 [8] shall apply.

9.5 CDMA2000 1x RTT Measurements

The requirements in this clause are applicable for a UE:
- in RRC_CONNECTED state.

- synchronised to the cell that is measured.

95.1 CDMA2000 1x RTT Pilot Strength
NOTE: This measurement is for handover between E-UTRAN and cdma2000 1 x RTT.
The requirements in this clause are valid for terminals supporting this capability.

CDMAZ2000 1XRTT Pilot Strength defined in sub-clause 5.1.10 of [4] shall meet the performance requirement defined
in sub-clause 3.2.4 of [14] on the cdma2000 1XRTT neighbour cells indicated by the serving eNode B.

9.6 Pcmax.c

Fora UE configured with a secondary cell, the UE is required to report the UE configured maximum output power
(Pcmaxc) together with the power headroom. This clause defines the requirements for the Pemax . reporting.
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9.6.1 Report Mapping

The Pcmaxc reporting range is defined from-29dBm to 33dBm with 1 dB resolution. Table 9.6.1-1 defines the
reporting mapping.

Table 9.6.1-1 Mapping of Pcmax c

Reported value Measured quantity value Unit
PCMAX_C_00 Pcmaxc < -29 dBm
PCMAX C 01 -29 < Pcmaxc < -28 dBm
PCMAX C_02 -28 < Pcmaxc < -27 dBm
PCMAX_C_61 31 < Pcmaxc < 32 dBm
PCMAX_C_62 32 < Pcuaxc < 33 dBm
PCMAX_C_63 33 < Powmaxc dBm

9.6.2 Estimation Period

When extendedPHR is configured and UE is required to include Pcuaxc in Extended PHR MAC control element as
defined in subclause 5.4.6 in [17], the UE shall calculate the Pcyaxc per activated serving cell ¢ for UL-SCH
transmission according to subclause 6.2.5A of TS 36.101 [5] over 1 subframe.

9.6.3 Reporting Delay

The Pcmax reporting delay is defined as the time between the beginning of the Pcuaxc reference period and the time
when the UE starts transmitting Pcmaxc Over the radio interface. The reporting delay of the Pcyaxc shall be 0 ms, which
is applicable for all configured triggering mechanisms for Pcmax reporting.

10 Measurements Performance Requirements for E-
UTRAN

10.1 Received Interference Power

The measurement period shall be 100 ms.

10.1.1 Absolute accuracy requirement

Table 10.1.1-1: Received Interference Power absolute accuracy

Parameter Unit Accuracy Conditions
[dB] lob [dBm/180 kHz]
lob dBm/180 kHz +4 -117 ...-96
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10.1.2 Relative accuracy requirement

The relative accuracy is defined as the Received Interference Power measured at one frequency compared to the
Received Interference Power measured from the same frequency at a different time.

Table 10.1.2-1: Received Interference Power relative accuracy

Parameter Unit Accuracy Conditions
[dB] lob [dBm/180 kHz]
lob dBm/180 kHz +05 -117 ...-96
AND for changes <+9.0 dB

10.1.3 Received Interference Power measurement report mapping
The reporting range for Received Interference Power (RIP) is from -126 ... -75dBm.

In table 10.2.3-1 the mapping of measured quantity is defined. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 10.1.3-1: Received Interference Power measurement reporting range

Reported value Measured quantity value Unit
RTWP_LEV_000 RIP <-126.0 dBm
RTWP_LEV_001 -1260<RIP<-125.9 dBm
RTWP_LEV_002 -125.9 <RIP <-125.8 dBm
RTWP_LEV _509 -75.2<RIP<-75.1 dBm
RTWP_LEV _510 -75.1<RIP<-75.0 dBm
RTWP_LEV 511 -75.0<RIP dBm

10.2  Angle of Arrival (AOA)

10.2.1 Range/mapping
The reporting range for AOA measurement is from 0 to 360 degree, with resolution of 0.5 degree.

The mapping of the measured quantity is defined in table 10.2.1-1.

Table 10.2.1-1: AOA measurement report mapping

Reported value Measured quantity value Unit
AOA_ANGLE _000 0 <AOA ANGLE<0.5 degree
AOA_ANGLE _001 0.5 <AOA ANGLE<1 degree
AOA_ANGLE _002 1<AOA ANGLE<15 degree
AOA ANGLE _717 358.5 < AOA ANGLE < 359 degree
AOA ANGLE 718 359 < AOA_ANGLE < 359.5 degree
AOA_ANGLE 719 359.5 < AOA ANGLE < 360 degree

10.3  Timing Advance (Tapv)

10.3.1 Report mapping

The reporting range of Tapy is defined from 0 to 49232T, with 2T resolution for timing advance less or equal to 4096 T
and 8T, for timing advance greater than 4096T,.
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Table 10.3.1-1: Tapy measurement report mapping

Reported value Measured quantity value Unit
TIME_AD VANCE_00 Tapv < 2 Ts
TIME_ADVANCE_01 2<Tav<4 Ts
TIME_ADVANCE_02 4<Tapov<6 Ts

TIME_ADVANCE_2046 4092 < Tapv < 4094 Ts
TIME_ADVANCE_2047 4094 < Tapv < 4096 Ts
TIME_ADVANCE_2048 4096 < Tapv <4104 Ts
TIME_ADVANCE_2049 4104 < Tapv <4112 Ts
TIME_ADVANCE_7688 49216 < Tapv < 49224 Ts
TIME_ADVANCE_7689 49224 < Tapy < 49232 Ts
TIME_ADVANCE_7690 49232 < Tapv Ts
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Annex A (normative):
Test Cases

A.1  Purpose of annex

This Annexspecifies test specific parameters for some of the functional requirements in sections 4to 9. The tests
provide additional information to how the requirements should be interpreted for the purpose of conformance testing.
The tests in this Annexare described such that one functional requirement may be tested in one or several test and one
test may verify several requirements. Some requirements may lack a test.

The conformance tests are specified in TS 36.521-3[23]. Statistical interpretation of the requirements is described in
AnnexA.2.

A.2  Requirement classification for statistical testing

Requirements in this specification are either expressed as absolute requirements with a single value stating the
requirement, or expressed as asuccess rate. There are no provisions for the statistical variations that will occur when the
parameter is tested.

AnnexA outlines the tests in more detail and lists the test parameters needed. The test will result in an outcome of a test
variable value for the device under test (DUT) inside or outside the test limit. Overall, the probability of a *good” DUT
being inside the test limit(s) and the probability of a "bad" DUT being outside the test limit(s) should be as high as
possible. For this reason, when selecting the test variable and the test limit(s), the statistical nature of the test is
accounted for.

The statistical nature depends on the type of requirement. Some have large statistical variations, while others are not
statistical in nature at all. When testing a parameter with a statistical nature, a confidence level is set. This establishes
the probability that a DUT passing the test actually meets the requirements and determines how many times a test has to
be repeated and what the pass and fail criteria are. Those aspects are not covered by TS 36.133. The details of the tests
on how many times to run it and how to establish confidence in the tests are described in TS 36.521-3 [23]. This Annex
establishes the variable to be used in the test and whether it can be viewed as statistical in nature or not.

A.2.1 Types of requirements in TS 36.133

A.2.1.1 Time and delay requirements on UE higher layer actions
A very large part of the RRM requirements are delay requirements:
- In EEUTRAN RRC_IDLE state mobility (clause A.4) there is cell re -selection delay.

- In EEUTRAN RRC_CONNECTED state mobility (clauses A.5and A.8) there is handover delay, cell search
delay and measurement reporting delay.

- In RRC Connection Control (clause A.6) there is RRC re-establishment delay.

All'have in common that the UE is required to perform an action observable in higher layers (e.g. camp on the correct
cell) within a certain time after a specific event (e.g. when a new strong pilot or reference signal appears). The delay
time is statistical in nature for several reasons, among others that several of the measurements are performed by the UE
in a fading radio environment.

The variations make a strict limit unsuitable for a test. Instead there is a condition set for a correct action by the UE, e.g.
that the UE shall camp on the correct cell within X seconds. Then the rate of correct events is observed during repeated
tests and a limit is set on the rate of correct events, usually 90% correct events are required. How the limit is applied in
the test depends on the confidence required, further detailed are in TS 36.521-3 [23].
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A.2.1.2 Measurements of power levels, relative powers and time
A very large number of requirements are on measurements that the UE performs:
- In EEUTRAN RRC_CONNECTED state mobility (clause A.5) there are measurement reports.
- In Measurement Performance Requirements (clause A.9) there are requirements for all type of measurements.

The accuracy requirements on measurements are expressed in this specification as a fixed limit (e.g. +/-X dB), but the
measurement error will have a distribution that is not easily confined in fixed limits. Assuming a Gaussian distribution
of the error, the limits will have to be set at +/-3.29c if the probability of failing a "good DUT" in a single test is to be

kept at 0.1%. It is more reasonable to set the limit tighter and test the DUT by counting the rate of measurements that
are within the limits, in a way similar to the requirements on delay.

A.2.1.3 Implementation requirements

A few requirements are strict actions the UE should take or capabilities the UE should have, without any allowance for
deviations. These requirements are absolute and should be tested as such. Examples are:

"Event triggered report rate" in E-UTRAN RRC_CONNECTED state mobility (clauses A.5and A.8)

"Correct behaviour at time-out” in RRC connection control (clause A.6)

A.2.1.4 Physical layer timing requirements

There are requirements on Timing and Signaling Characteristics (clauses A.7). There are both absolute and relative
limits on timing accuracy depending upon the type of requirement. Examples are:

- Initial Transmit Timing (clause A.7.1) has an absolute limit on timing accuracy.

- Timing Advance (clause A.7.2) has a relative limit on timing accuracy.
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A.3 RRM test configurations

A.3.1 Reference Measurement Channels

A3.11 PDSCH

A3111 FDD

Table A.3.1.1.1-1: PDSCH Reference Measurement Channels for FDD

Parameter Unit Value
Reference channel R.2 R.O R1 R.3 R.4
FDD FDD FOD | FDD | FDD
Channel bandwidth MH z 14 3 5 10 10 10 20
Number of transmitter antennas 1 1 2 1 1
Allocated resource blocks (Note 4) 2 24 24 24 24
Allocated subframes per Radio Frame 10 10 10 10 10
Modulation QPSK QPSK | QPSK [ QPS | QPS
K K
Target Coding Rate 1/3 173 173 1/3 1/3
Information Bit Payload
For Sub-Frames 4, 9 Bits 120 2088 2088 2088 | 2088
For Sub-Frame 5 Bits 104 2088 1736 | 2088 | 2088
For Sub-Frame 0 Bits 32 1736 1736 | 1736 | 1736
For Sub-Frame 1,2,3,6,7,8 Bits 0 0 0 2088 0
Number of Code Blocks per Sub-Frame 1 1 1 1
(Note 5)
For Sub-Frames 4, 9 1 1 1 1 1
For Sub-Frame 5 1 1 1 1 1
For Sub-Frame 0 1 1 1 1 1
For Sub-Frame 1,2,3,6,7,8 0 0 0 1 0
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 456 6624 6336 | 6624 | 6624
For Sub-Frame 5 Bits 360 6336 6048 | 6336 | 6336
For Sub-Frame 0 Bits 176 5784 5520 | 5784 | 5784
For Sub-Frame 1,2,3,6,7,8 Bits 0 0 0 6624 0
Max. Throughput averaged over 1 frame kbps 37.6 800 765 2053 800
Note 1: 2 symbols allocated to PDCCH for 10 MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel

BW.

Note 2:  Reference signal, synchronization signals and PBCH allocated as defined in TS 36.211 [16].

Note 3:  If necessarythe information bit payload size can be adjusted to facilitate the testimplementation. The
payload sizes are defined in TS 36.213 [3].

Note 4:  Allocation is located in the middle of bandwidth.

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Note 6: PDSCH allocation applies onlyto subframes not configured as PRS subframes.
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A3.112 TDD

Table A.3.1.1.2-1: PDSCH Reference Measurement Channels for TDD

Parameter Unit Value
Reference channel R.2 R.O R1 R.3
TDD TDD TDD TDD
Channel bandwidth MH z 1.4 3 5 10 10 20
Number of transmitter antennas 1 1 2 1
Allocated resource blocks (Note 4) 2 24 24 24
Uplink-Downlink Configuration (Note 5) 1 1 1 1
Special Subframe Configuration (Note 6) 6 6 6 6
Allocated subframes per Radio Frame 6 6 6 6
Modulation QPSK QPSK | QPSK QPSK
Target Coding Rate 1/3 1/3 1/3 1/3
Information Bit Payload
For Sub-Frames 4,9 Bits 120 2088 | 2088 2088
For Sub-Frame 5 Bits 104 2088 | 2088 2088
For Sub-Frame 0 Bits 56 2088 | 1736 2088
For Sub-Frame 1, 6 (DWPTS) Bits 56 1032 1032 1032
Number of Code Blocks per Sub-Frame 1 1 1 1
(Note 7)
For Sub-Frames 4,9 1 1 1 1
For Sub-Frame 5 1 1 1 1
For Sub-Frame 0 1 1 1 1
For Sub-Frame 1, 6 (DWPTS) 1 1 1 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 456 6624 | 6336 6624
For Sub-Frame 5 Bits 408 6480 | 6192 6480
For Sub-Frame 0 Bits 224 5928 | 5664 5928
For Sub-Frame 1, 6 (DWPTS) Bits 272 3696 | 3504 3696
Max. Throughput averaged over 1 frame Mbps 0.051 1.041 | 1.0064 | 1.0416
2 6
Note 1: 2 symbols allocated to PDCCH for 10 MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz
channel BW. For special subframe (1 & 6) only2 OFDM symbols are allocated to PDCCH for all
bandwidths.
Note 2:  Reference signal, synchronization signals and PBCH allocated as defined in TS 36.211 [16].
Note 3:  Ifnecessarythe information bit payload size can be adjusted to facilitate the testimplementation. The
payload sizes are defined in TS 36.213 [3].
Note 4:  Allocation is located in the middle of bandwidth.
Note 5: As per Table 4.2-2in TS 36.211 [16]
Note 6: As per Table 4.2-1in TS 36.211 [16]
Note 7:  Ifmore than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L =0 Bit)
Note 8: PDSCH allocation applies only to subframes not configured as PRS subframes.
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A.3.12 PCFICH/PDCCH/PHICH

A3121 FDD

Table A.3.1.2.1-1: PCFICH/PDCCH/PHICH Reference Channel for FDD

Parameter Unit Value

Reference channel R.8 R.10 R.6 R.7 R.9
FDD FDD FDD FDD FDD

Channel bandwidth MH z 14 20 10 10 10

Number of transmitter antennas 1 1 1 2 2

Control region OFDM symbols ™" symbols 4 2 2 2 3

Aggregation level CCE 2 8 8 8 8

(Note 6)

DCIl Format Note 3 Note 3 | Note 3 | Note3 | Note 3

Cell ID Note 4 Note 4 | Note 4 | Note 4 Note 4

Payload (without CRC) Bits Note 5 Note 5 | Note 5 | Note5 | Note 5

Note 1: The control region consists of PCFICH, PHICH and PDCCH.
Note 2: DCIl formats are defined in TS 36.212.
Note 3: DCI formatshall depend upon the test configuration.
Note 4: Cell ID shall depend upon the test configuration.
Note 5: Payload size shall depend upon the test configuration.
Note 6: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.

A.3.1.2.2TDD
Table A.3.1.2.2-1: PCFICH/PDCCH/PHICH Reference Channel for TDD
Parameter Unit Value
Reference channel R.8 TDD R.10 R.6 R.7 R.9
TDD TDD TDD TDD
Channel bandw idth MHz 1.4 20 10 10 10
Number of ransmitter antennas 1 1 1 2 2
Control region OF DM symbols™ symbols 4 2 2 2 3
(Note 6)
Aggregation level CCE 2 8 8 8 8
(Note 7)
DCI Format Note 3 Note 3 Note 3 Note 3 Note 3
Cell ID Note 4 Note 4 Note 4 Note 4 Note 4
Payload (w ithout CRC) Bits Note 5 Note 5 Note 5 Note 5 Note 5
Note 1: The control region consists of PCFICH, PHICH and PDCCH.
Note 2: DCIl formats are defined in TS 36.212.
Note 3: DCI formatshall depend upon the test configuration.
Note 4: Cell ID shall depend upon the test configuration.
Note 5: Payload size shall depend upon the test configuration.
Note 6: Only 2 OFDM symbols for special subframes 1 and 6.
Note 7: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.

A.3.2 OFDMA Channel Noise Generator (OCNG)

A.3.2.1 OCNG Patterns for FDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test) and/or
allocations used for MBSFN. The OCNG pattern for each sub frame specifies the allocations that shall be filled with
OCNG, and furthermore, the relative power level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative
power level ( 7 ) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols without and with reference

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed
by:
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y; = PDSCH, _RA/OCNG_RA=PDSCH, _RB/OCNG_RB,

where y. denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB,
and the set of relative power levels y are chosen such that when also taking allocations to the UE under test into

account, as given by a PDSCH reference channel, a constant transmitted power spectral density that is constant on an
OFDM symbol basis is targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the
control region. The number of PDCCH OFDM symbols in the non-MBSFN subframes is the same as specified in the
RM C used in the test. The number of PDCCH OFDM symbols in the MBSFN subframe is the maximal allowed
according to TS 36.213 [16]. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups
are padded with resource element groups with a power level given by PDCCH_RA/RB and PHICH_RA/RB as
specified in the test case such that a total power spectral density in the control region that is constant on an OFDM
symbol basis is targeted.

For subframes configured as PRS subframes the PDSCH allocation defined in the OCNG pattern does not apply.

For subframes configured as ABS subframes the PDSCH and PM CH allocation defined in the OCNG pattern does not
apply.

The systeminformation is scheduled in the allocations reserved for the OCNG patterns, in the subframes not configured
for MBSFN. For this purpose the number of the RB-s allocated with PDSCH defined in the OCNG pattern can be
reduced as necessary.

A3.211 OCNG FDD pattern 1: outer resource blocks allocationin 10 MHz

Table A.3.2.1.1-1: OP.1 FDD: OCNG FDD Pattern 1

Allocation

n PRB

Relative power level o [dB]

Subframe

4,9

1-3,6-8

PDSCH
Data

PMCH
Data

0-12

0

0

0

N/A

37-49

0

0

0

N/A

Note 1

N/A

0-49

N/A

N/A

N/A

Note 4

N/A

Note 2

Note 1:

Note 2:

Note 3:

Note 4:

These physical resource blocks are assigned to an arbitrary number of virtual UES
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shalll
be uncorrelated pseudo random data, which is QPSK modulated. The parameter

7 erg IS Used to scale the power of PDSCH.

Each physical resource block (PRB) is assighed to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not
contain cell-specific Reference Signals. PMCH subframes shall contain cell-specific

Reference Signals onlyin the first symbol of the first time slot. The parameter ) pg is

used to scale the power of PMCH.
If two or more transmit antennas with CRS are used in the test, the PDSCH part of
OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS

and according to the antenna transmission mode 2. The parameter} prs applies to
each antenna port separately, so the transmit power of the PDSCH part of OCNG is
equal between all the transmit antennas with CRS used in the test. The antenna
transmission modes are specified in clause 7.1 in TS 36.213.

0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable
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OCNG FDD pattern 2: full bandwidth allocation in 10 MHz

Table A.3.2.1.2-1: OP.2 FDD: OCNG FDD Pattern 2

Allocation : PDSCH | PMCH
0 Relative power level . [dB] Data Data
PRB Subframe
0 5 4,9 1-3,6-8
0-49 0 0 0 N/A Note 1 N/A
0-49 N/A N/A N/A Note 4 N/A Note 2

Note 1:  These physical resource blocks are assigned to an aritrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHSs shall
be uncorrelated pseudo random data, which is QPSK modulated. The parameter

¥ prg 1S Used to scale the power of PDSCH.

Note 2:  Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall
contain cell-specific Reference Signals onlyin the first symbol of the first time slot.

The parameter ¥ ooq is used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of
OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS
and according to the antenna transmission mode 2. The parameter ¥ o applies to

each antenna port separately, so the transmit power of the PDSCH part of OCNG is
equal between all the transmit antennas with CRS used in the test. The antenna
transmission modes are specified in clause 7.1 in TS 36.213.

Note 4: 0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable
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A3.2.13 OCNG FDD pattern 3: outer resource blocks allocationin1.4 MHz

Table A.3.2.1.3-1: OP.3 FDD: OCNG FDD Pattern 3

Allocation Relative power level ¥ o0 [dB] PBaSgH PD'\g?aH
Nerg Subframe
0 5 49 1-3,6-8
0-1 0 0 0 N/A Note 1 N/A
4-5 0 0 0 N/A
0-5 N/A N/A N/A Note 4 N/A Note 2

Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall
be uncorrelated pseudo random data, which is QPSK modulated. The parameter

¥ prg IS Used to scale the power of PDSCH.

Note 2:  Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not
contain cell-specific Reference Signhals. PMCH subframes shall contain cell-specific

Reference Signals onlyin the first symbol of the first time slot. The parameter ¥ pp is
used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of
OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS
and according to the antenna transmission mode 2. The parameter y o,z applies to

each antenna port separately, so the transmit power of the PDSCH part of OCNG is
equal between all the transmit antennas with CRS used in the test. The antenna
transmission modes are specified in clause 7.1 in TS 36.213.

Note 4: 0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable

A3.2.14 OCNG FDD pattern 4: full bandwidth allocationin 1.4 MHz

Table A.3.2.1.4-1: OP.4 FDD: OCNG FDD Pattern 4

Allocation PDSCH | PMCH

Relative power level e [dB] Data Data

Nere Subframe

0 5 4,9 1-3,6-8
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0-5 0 0 0 N/A Note 1 N/A
0-5 N/A N/A N/A Note 4 N/A Note 2

Note 1:  These physical resource blocks are assigned to an aritrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHSs shall
be uncorrelated pseudo random data, which is QPSK modulated.The parameter
¥ prg 1S Used to scale the power of PDSCH.

Note 2:  Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall
contain cell-specific Reference Signals onlyin the first symbol of the first time slot.

The parameter ¥ .o is used to scale the power of PMCH.

Note 3:  Iftwo or more transmit antennas with CRS are used in the test, the PDSCH part of
OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS
and according to the antenna transmission mode 2. The parameter ¥, applies to
each antenna port separately, so the transmit power of the PDSCH part of OCNG is
equal between all the transmit antennas with CRS used in the test. The antenna
transmission modes are specified in clause 7.1 in TS 36.213.

Note 4:  0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable

A3215 OCNG FDD pattern 5: outer resource blocks allocationin 10 MHz (without
MBSFN)
Table A.3.2.1.5-1: OP.5 FDD: OCNG FDD Pattern 5
* Allocation * Relative power level ¥ g [dB]
* DNegg e Subframe (Note 1)
°
e 0 e 5 e 49 o 1-
3,
6-8
[ ] [ ] [ ] [ ] [ ]
e 0-12 e 0 e 0 e 0 o N/A
o 37-49 e 0 e 0 e 0 e N/A
e 0-49 e N/A e N/A e N/A e 0
yte 1:PDSCH allocation applies onlyto subframes not configured as PRS subframes.
te 2: These physical resource blocks are assigned to an aritrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted

_NG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter 7 pre is used to scale the power of PDSCH.
te 3:If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the trans

th CRS and according to the antenna transmission mode 2. The parameterypRB applies to each antenna port separately, so the transmit power of the
rt of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1in TS ¢

A:  Not Applicable

A3.2.16 OCNG FDD pattern 6: full bandwidth allocationin 10 MHz (without MBSFN)

Table A.3.2.1.6-1: OP.6 FDD: OCNG FDD Pattern 6

* Allocation o Relative power level ¥ peg [dB]

Nere e Subframe (Note 1)

e 0 e 5 °

©o >
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e 0-49 e 0 e 0 e 0

Note 1:PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2: These physical resource blocks are assigned to an aritrary number of virtual UEs with one
over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The paran
PDSCH.

Note 3:If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be tr
antennas with CRS and according to the antenna transmission mode 2. The parameter ¥ o, applies to ea

power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. Tl
clause 7.1in TS 36.213.
N/A:  Not Applicable

OCNG FDD pattern 7: full bandwidth allocationin 1.4 MHz (without MBSFN)

Table A.3.2.1.8-1: OP.7 FDD: OCNG FDD Pattern 7

e Allocation  Relative power level ¥ pos [dB]

Nere e Subframe (Note 1)

e 0 e 5 °

©o H

e 0-5 e 0 e O e 0

Note 1:PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2: These physical resource blocks are assigned to an aritrary number of virtual UEs with one
over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The paran
PDSCH.

Note 3:If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be tr
antennas with CRS and according to the antenna transmission mode 2. The parameter ¥ oz applies to eax

power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. Tl
clause 7.1in TS 36.213.
N/A:  Not Applicable

OCNG FDD pattern 8: outer resource blocks allocationin 10 MHz for MBSFN

ABS

Table A.3.2.1.8-1: OP.8 FDD: OCNG FDD Pattern 8

Allocation

e Relative power level ) pps [dB]

o Npeg

e Subframe (Note 1)

e 0 e 5 e 49 o (1-

ote4
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[ ] [ ] [ ] [ ] [ ]
e 0-12 e 0 e 0 e 0 e N/A
e 37-49 e 0 e 0 e 0 e N/A
e 0-49 e N/A e N/A e N/A e 0

ite 1:PDSCH allocation does not apply to subframes configured as PRS subframes.
These physical resource blocks are assigned to an aritrary number of virtual UEs with one PDSCH per virtual UE; the data tra nsmitted

ite 2:

“NG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter 7' PrB is used to scale the power of PDSCH.
te 3:If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the trans

th CRS and according to the antenna transmission mode 2. The parameteryPRB applies to each antenna port separately, so the transmit power of the
rt of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1in TS 3
te 4:The subframe(s) configured as MBSFN ABS in a test shall not contain any PMCH data and shall contain CRS onlyin the first sym bol of the first
bframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.

A:  Not Applicable

A3.219 OCNG FDD pattern 9: full bandwidth allocationin 10 MHz for MBSFN ABS
Table A.3.2.1.9-1: OP.9 FDD: OCNG FDD Pattern 9
* Allocation o Relative power level ¥ e [dB]
o Npgg e Subframe (Note 1)
e 0O e 5 o 4,
9
L[] L] [ ] L]
e 0-49 e 0 e 0 e 0
Note 1:PDSCH allocation applies only to subframes not configured as PRS subframes.
Note 2: These physical resource blocks are assigned to an amitrary number of virtual UEs with one
the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
. Note 3:If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be tr
antennas with CRS and according to the antenna transmission mode 2. The parameter) oz applies to ea
of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The ante
clause 7.1in TS 36.213.
. Note 4:The subframe(s) configured as MBSFN ABS in a test shall not contain any PMCH data and shall cor
slot. The subframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.
° N/A:  Not Applicable
A.3.2.1.10 OCNG FDD pattern 10: outer resource blocks allocationin 10 MHz with user

data in every subframe (without MBSFN)

Table A.3.2.1.10-1: OP.10 FDD: OCNG FDD Pattern 10

Allocation

n PRB

Relative power level ) ppp [dB] PDSCH Data

Subframe (Note 1)
0 [ 5 [ 4.9

[1-3,6-8
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0-12

0 0 0 0 Note 2

37-49

0 0 0 0

Note 1:
Note 2:

Note 3:

N/A:

PDSCH allocation applies only to subframes not configured as PRS subframes.
These physical resource blocks are assigned to an arbitrary number of virtual
UEs with one PDSCH per virtual UE; the data transmitted over the OCNG
PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

The parameter 7 PrB is used to scale the power of PDSCH.

If two or more transmit antennas with CRS are used in the test, the PDSCH part
of OCNG shall be transmitted to the virtual users by all the transmit antennas
with CRS and according to the antenna transmission mode 2. The parameter

7 pre applies to each antenna portseparately, so the transmit power of the
PDSCH part of OCNG is equal between all the transmit antennas with CRS used
in the test. The antenna transmission modes are specified in section 7.1 in 3GPP
TS 36.213.

Not Applicable

OCNG FDD pattern 11: outer resource blocks allocationin 20 MHz

Table A.3.2.1.11-1: OP.11 FDD: OCNG FDD Pattern 11

Allocation

n PRB

PDSCH
Data

PMCH

Relative power level o [dB] Data

Subframe

3GPP TS 36.133 V11.6.0 (2013-09)

0 5 49 1-3,6-8

0-37 0 0 0 N/A

Note 1 N/A

62 -99 0 0 0 N/A

0-99
Note 1:

N/A N/A N/A N/A Note 2

These physical resource blocks are assigned to an arbitrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall
be uncorrelated pseudo random data, which is QPSK modulated. The parameter

Note 4

¥ prg IS used to scale the power of PDSCH.

Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not
contain cell-specific Reference Signals. PMCH subframes shall contain cell-specific

Note 2:

Reference Signals onlyin the first symbol of the first time slot. The parameter )/ g is

used to scale the power of PMCH.
If two or more transmit antennas with CRS are used in the test, the PDSCH part of
OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS

and according to the antenna transmission mode 2. The parameter ¥, applies to

each antenna port separately, so the transmit power of the PDSCH part of OCNG is
equal between all the transmit antennas with CRS used in the test. The antenna
transmission modes are specified insection 7.1 in 3GPP TS 36.213.

0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

Not Applicable

Note 3:

Note 4:
N/A:
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A.3.2.1.12 OCNG FDD pattern 12: full bandwidth allocationin 20 MHz

Table A.3.2.1.12-1: OP.12 FDD: OCNG FDD Pattern 12

Allocation : PDSCH | PMCH
Relative power level . [dB] Data Data
Nprg Subframe
0 5 4,9 1-3,6-8
0-99 0 0 0 N/A Note 1 N/A
0-99 N/A N/A N/A Note 4 N/A Note 2

Note 1:  These physical resource blocks are assigned to an aritrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shalll
be uncorrelated pseudo random data, which is QPSK modulated. The parameter

¥ prg IS Used to scale the power of PDSCH.

Note 2:  Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall
contain cell-specific Reference Signals onlyin the first symbol of the firsttime slot.

The parametery pqp is Used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of
OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS

and according to the antenna transmission mode 2. The parameter ¥ o applies to

each antenna port separately, so the transmit power of the PDSCH part of OCNG is
equal between all the transmit antennas with CRS used in the test. The antenna
transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4: 0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable
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OCNG FDD pattern 13: outer resource blocks allocationin 20 MHz (without

MBSFN)

Table A.3.2.1.13-1: OP.13 FDD: OCNG FDD Pattern 13

Allocation

n PRB

PDSCH

Relative power level .. [dB] Data

Subframe (Note 1)

0

5 49 1-3,6-8

0-37

0

0 0 N/A

62-99

0

0 0 N/A Note 2

0-99

N/A

N/A N/A 0

Note 1:

Note 2:

Note 3:

N/A:

PDSCH allocation applies only to subframes not configured as PRS
subframes.

These physical resource blocks are assigned to an amitrary number of
virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is

QPSK modulated. The parameter VPR is used to scale the power of
PDSCH.

If two or more transmit antennas with CRS are used in the test, the
PDSCH part of OCNG shall be transmitted to the virtual users by all the
transmit antennas with CRS and according to the antenna transmission

mode 2. The parameteryPRB applies to each antenna port separately, so
the transmit power of the PDSCH part of OCNG is equal between all the
transmit antennas with CRS used in the test. The antenna transmission
modes are specified insection 7.1 in 3GPP TS 36.213.

Not Applicable

OCNG FDD pattern 14: full bandwidth allocationin 20 MHz (without MBSFN)

Table A.3.2.1.14-1: OP.14 FDD: OCNG FDD Pattern 14

Allocation

n PRB

PDSCH

Relative power level } e [dB] Data

Subframe (Note 1)
0 5 4,9

1-3,6-8

0-99 0 0 0 0

Note 2

Note 1:

Note 2:

Note 3:

N/A:

PDSCH allocation applies only to subframes not configured as PRS
subframes.

These physical resource blocks are assigned to an arbitrary number of
virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is

QPSK modulated. The parameter ¥ g is used to scale the power of
PDSCH.
If two or more transmit antennas with CRS are used in the test, the

PDSCH part of OCNG shall be transmitted to the virtual users by all the
transmit antennas with CRS and according to the antenna transmission

mode 2. The parameter ) pre applies to each antenna port separately, so

the transmit power of the PDSCH part of OCNG is equal between all the
transmit antennas with CRS used in the test. The antenna transmission
modes are specified in section 7.1 in 3GPP TS 36.213.

Not Applicable
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A.3.2.2 OCNG Patterns for TDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test). The OCNG
pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power
level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative
power level ( ) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols without and with reference

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed
by:

7, = PDSCH, _RA/OCNG_RA=PDSCH, _RB/OCNG_RB,

where y; denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB,
and the set of relative power levels y are chosen such that when also taking allocations to the UE under test into

account, as given by a PDSCH reference channel, a trans mitted power spectral density that is constant on an OFDM
symbol basis is targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the
control region. The number of PDCCH OFDM symbols in the non-MBSFN subframes is the same as specified in the
RMC used in the test. The number of PDCCH OFDM symbols in the MBSFN subframe is the maximal allowed
according to TS 36.213 [16]. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups
are padded with resource element groups with a power level given by PDCCH_RA/RB and PHICH_RA/RB as
specified in the test case such that a total power spectral density in the control region that is constant on an OFDM
symbol basis is targeted.

For subframes configured as PRS subframes the PDSCH allocation defined in the OC NG pattern does not apply.

For subframes configured as ABS subframes the PDSCH and PM CH allocation defined in the OCNG pattern does not
apply.
The systeminformation is scheduled in the allocations reserved for the OCNG patterns, in the subframes not configured

for MBSFN. For this purpose the number of the RB-s allocated with PDSCH defined in the OCNG pattern can be
reduced as necessary.

A3.221 OCNG TDD pattern 1: outer resource blocks allocation in 10 MHz

Table A.3.2.2.1-1: OP.1 TDD: OCNG TDD Pattern 1 for 5ms downlink-to-uplink switch-point periodicity

Allocation Relative power level ¥ peg [dB] PDSCH Data
Nprg Subframe (Note 1)
0 5 3,4,8,9and 6 1and 6 (as
(as nomal special
subframe) N3 subframe)
Note 3
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0-12 0 0 0
Table
37 _ 49 A3.221-2 Note 2
0 0 0

Note 1: PDSCH allocation applies onlyto subframes not configured as PRS subframes.

Note 2:  These physical resource blocks are assigned to an amitrary number of virtual UEs with one PDSCH per
virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which
is QPSK modulated The parameter y .. is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table
4.2-2in TS 36.211 [16].

Note 4:  Iftwo or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the

virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter y .o applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1
in TS 36.213.

Table A.3.2.2.1-2: OP.1 TDD: OCNG TDD Pattern 1 for special subframe configuration with 5ms

downlink-to-uplink switch-point periodicity

Allocation Relative power level s [dB]
Npps Special subframe configuration

0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
Control region OFDM symbols

T2 1212 121212 [i]2[1]2]1]2
0-12 0 0 0 0 0 0 0 0
37-49 0 0 0 0 0 0 0 0 0
Note 1: Special subframe configurations are defined in Table 4.2-1in TS 36.211 [16].

A.3.2.2.2 OCNG TDD pattern 2: full bandwidth allocation in 10 MHz

Table A.3.2.2.2-1: OP.2 TDD: OCNG TDD Pattern 2 for 5ms downlink-to-uplink switch-point periodicity

Allocation Relative power level ¥ pag [dB] PDSCH Data
Npgg Subframe (Note 1)
0 5 3,4,8,9and6 (as land6 (as
nomal special
subframe)N®? subframe)
Note 3
0-49 0 0 0 0 Note 2

Note 1: PDSCH allocation applies onlyto subframes not configured as PRS subframes.

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual
UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated. The parameter ) ppg is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS
36.211 [16].

Note 4:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual

users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter ) oz applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in
TS 36.213.
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A3.2.23 OCNG TDD pattern 3: outer resource blocks allocationin1.4 MHz

Table A.3.2.2.3-1: OP.3 TDD: OCNG TDD Pattern 3 for 5 ms downlink-to-uplink switch-point

periodicity
Allocation Relative power level ¥ poq [dB] PDSCH Data

Nprs Subframe (Note 1)

0 5 3,4,8,9and6 land®é6 (as

(as nomal special
subframe) "**  subframe)
Note 3
0-1 0 0 0 0
0 Note 2

4-5 0 0 0

Note 1: PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2:  These physical resource blocks are assigned to an amitrary number of virtual UEs with one PDSCH per
virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which
is QPSK modulated.The parameter . is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table
4.2-2in TS 36.211 [16].

Note 4: If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the

virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter y oo applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1
in TS 36.213.

A3.224 OCNG TDD pattern 4: full bandwidth allocationin 1.4 MHz

Table A.3.2.2.4-1: OP.4 TDD: OCNG TDD Pattern 4 for 5 ms downlink-to-uplink switch-point

periodicity
Allocation Relative power level ¥ pog [dB] PDSCH Data
Nprs Subframe (Note 1)
0 5 3,4,8,9and6 (as land6 (as
nomal subframe) special
Note 3 subframe)
Note 3
0-5 0 0 0 0 Note 2

Note 1: PDSCH allocation applies onlyto subframes not configured as PRS subframes.

Note 2:  These physical resource blocks are assigned to an amitrary number of virtual UEs with one PDSCH per virtual
UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated.The parameter } ppp is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS
36.211 [16].

Note 4:  Iftwo or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual

users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter ) pop applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in
TS 36.213.
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A3.2.25

OCNG TDD pattern 5: outer resource blocks allocationin 10 MHz for MBSFN
ABS

Table A.3.2.2.5-1: OP.5 TDD: OCNG TDD Pattern 5 for 5ms downlink-to-uplink switch-point periodicity

Allocation Relative power level .. [dB] PDSCH Data
Nprg Subframe (Note 1)
0 5 3,4,8,9and 6 1and 6 (as
(as nomal special
subframe) N3 subframe)
Note 3
0-12 0 0 0
Table
37-49 A3221-2 Note 2
0 0 0

Note 1: PDSCH allocation does not apply to subframes configured as PRS subframes.

Note 2:  These physical resource blocks are assigned to an aritrary number of virtual UEs with one PDSCH per
virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which
is QPSK modulated The parameter y . is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table
4.2-2in TS 36.211 [16]. Any of the subframes 3, 4, 8 and 9 configured as MBSFN ABS in a test shall not
contain any PMCH data and shall contain CRS onlyin the first symbol of the first time slot. The
subframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.

Note 4:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the

virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter y oo applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1
in TS 36.213.
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Table A.3.2.2.5-2: OP.5 TDD: OCNG TDD Pattern 5 for special subframe configuration with 5ms
downlink-to-uplink switch-point periodicity

Allocation Relative power level y .. [dB]
Nprs Special subframe configuration

0 1 2 3 4 | 5 6 | 7 | 8
Control region OFDM symbols

T [2[1J2]1J2J1[2]1[2]J1J2[1[2]J1]J2]1]2
0-12 0 0 0 0 0 0 0 0 0
37-49 0 0 0 0 0 0 0 0 0
Note 1:  Special subframe configurations are defined in Table 4.2-1 in TS 36.211 [16].

A3.2.2.6

OCNG TDD pattern 6: full bandwidth allocationin 10 MHz for MBSFN ABS

Table A.3.2.2.6-1: OP.6 TDD: OCNG TDD Pattern 6 for 5ms downlink-to-uplink switch-point periodicity

Allocation Relative power level o0 [dB] PDSCH Data
Nprg Subframe (Note 1)
0 5 3,4,8,9and6(as | 1and®6 (as
nomal special
subframe)N®3 subframe)
Note 3
0-49 0 0 0 0 Note 2

Note 1: PDSCH allocation does not apply to subframes configured as PRS subframes.

Note 2:  These physical resource blocks are assigned to an amitrary number of virtual UEs with one PDSCH per virtual
UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated. The parameter } ppp is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS
36.211 [16]. Any of the subframes 3, 4, 8 and 9 configured as MBSFN ABS in a test shall not contain any
PMCH data and shall contain CRS onlyin the firstsymbol of the first time slot. The subframe(s) configured as
MBSFN ABS depend upon the MBSFN ABS pattern used in the test.

Note 4: If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual

users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter ) ,pp applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in
TS 36.213.
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A3.2.2.7 OCNG TDD pattern 7: outer resource blocks allocationin 20 MHz

Table A.3.2.2.7-1: OP.7 TDD: OCNG TDD Pattern 7 for 5ms downlink-to-uplink switch-point periodicity

Allocation Relative power level ¥ poe [dB] PDSCH Data
Ners Subframe (Note 1)
0 5 3,4,8,9and 6 1and 6 (as
(as nomal special
subframe) N3 subframe)
Note 3
0-37 0 0 0
Table
A32.17-2 Note 2
62 -99 0 0 0

Note 1: PDSCH allocation applies onlyto subframes not configured as PRS subframes.
Note 2:  These physical resource blocks are assigned to an amitrary number of virtual UEs with one PDSCH per
virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which

is QPSK modulated The parameter y . is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table

4.2-2in 3GPP TS 36.211 [16].
Note 4:  Iftwo or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the
virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter y e applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1
in 3GPP TS 36.213.

Table A.3.2.2.7-2: OP.7 TDD: OCNG TDD Pattern 7 for special subframe configuration with 5ms
downlink-to-uplink switch-point periodicity

Allocation :

< Relative power level } pon [dB]
Npgs =3 Special subframe configuration

o 0 | 1 | 2 | 3 4 | 5 | 6 | 7 | 8

% Control region OFDM symbols

T2 1|2 12 [1]2 1212121 ]2]1]2
0-37 N 0 0 0 0 0 0 0 0 0
62 —99 N 0 0 0 0 0 0 0 0 0
Note 1:  Special subframe configurations are defined in Table 4.2-1in TS 36.211 [16].
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A3.2.2.8 OCNG TDD pattern 8: full bandwidth allocationin 20 MHz

Table A.3.2.2.8-1: OP.8 TDD: OCNG TDD Pattern 8 for 5ms downlink-to-uplink switch-point periodicity

Allocation Relative power level ¥ poe [dB] PDSCH Data
Nprs Subframe (Note 1)
0 5 3,4,8,9and6 (as land6 (as
nomal special
subframe)"®? subframe)
Note 3
0-99 0 0 0 0 Note 2

Note 1:  PDSCH allocation applies onlyto subframes not configured as PRS subframes.
Note 2:  These physical resource blocks are assigned to an amitrary number of virtual UEs with one PDSCH per virtual
UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

modulated. The parameter ¥ ppq is used to scale the power of PDSCH.

Note 3:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP
TS 36.211 [16].

Note 4:  Iftwo or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual
users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The

parameter ¥ oo applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified insection 7.1 in
3GPP TS 36.213.

A.3.3 Reference DRX Configurations

Table A.3.3-1: Reference DRX Configurations

Parameter Value Comments
Reference configuration DRX S DRX L As defined in 4.8.2.1.5in TS 36.508
onDurationTimer psf2 psf6
drx-InactivityTimer psf100 psf1920
drx-RetransmissionTimer psfl6 psfl6
longDRX-CycleStartOffset sf40,0 sf1280, 0
shortDRX disabled disabled
Note: For further information see clause 6.3.2 in TS 36.331.

3GPP




Release 11 180 3GPP TS 36.133 V11.6.0 (2013-09)

A.3.4 ABS Transmission Configurations

A.3.4.1 Non-MBSFN ABS Transmission Configurations

A3411 Non-MBSFN ABS Transmission, 1x2 antenna with PBCH

Table A.3.4.1.1-1: Transmission configuration with non-MBSFN ABS, 1x2 with PBCH

A34.12

Table A.3.4.1.2-1: Transmission configuration #1 with non-MBSFN ABS, 2x2 without PBCH

Physical Parameters EPRE, [dB]
Channels and Non-ABS ABS
Signals
PBCH_RA 0 0
PBCH PBCH RB 0 0
PSS PSS _RA 0 0
SSS SSS_RA 0 0
PCFICH PCFICH_RB 0 ot
PHICH_RA 0 -Inf
PHICH PHICH_RB 0 -Inf
PDCCH_RA 0 oroet
PDCCH PDCCH RB 0 groet
PDSCH_RA 0 groet
PDSCH PDSCH RB 0 R
OCNG_RA 0 -Inf
OCNG OCNG_RB 0 -Inf
NOTE 1: Onlyused for SIB1, otherwise EPRE is —Inf
NOTE 2: 1x2 antenna configuration is assumed

Non-MBSFN ABS Transmission, 2x2 antenna without PBCH

Physical EPRE, [dB]
Channels and Parameters
Signals Non-ABS ABS
PBCH_RA -3 -Inf
PBCH PBCH_RB -3 -Inf
PSS PSS RA -3 -3
SSS SSS_RA -3 -3
PCFICH PCFICH_RB 1 -Inf
PHICH_RA -3 -Inf
PHICH PHICH_RB -3 -Inf
PDCCH RA 1 -Inf
PDCCH PDCCH_RB 1 -Inf
PDSCH_RA -3 -Inf
PDSCH PDSCH_RB -3 -Inf
OCNG_RA -3 -Inf
OCNG OCNG_RB -3 -Inf

NOTE: 2x2 antenna configuration is assumed

3GPP




Release 11

181

3GPP TS 36.133 V11.6.0 (2013-09)

Table A.3.4.1.2-2: Transmission configuration #2 with non-MBSFN ABS, 2x2 without PBCH

Physical EPRE, [dB]
Channels and Parameters
Signals Non-ABS ABS
PBCH_RA -3 -Inf
PBCH PBCH_RB -3 -Inf
PSS PSS_RA -3 -3
SSS SSS_RA -3 -3
PCFICH PCFICH_RB 1 -Inf
PHICH_RA -3 -Inf
PHICH PHICH_RB -3 -Inf
PDCCH_RA -3 -Inf
PDCCH PDCCH _RB 3 nf
PDSCH_RA -3 -Inf
PDSCH PDSCH_RB -3 -Inf
OCNG_RA -3 -Inf
OCNG OCNG_RB -3 -Inf
NOTE: 2x2 antenna configuration is assumed

A.3.4.2 MBSFN ABS Transmission Configurations

A34.21

MBSFN ABS Transmission, 1x2 antenna

Table A.3.4.2.1-1: Transmission configuration with MBSFN ABS, 1x2

Physical EPRE, [dB]
Channels and Parameters
Signals Non-ABS ABS
PBCH_RA 0 N/A
PBCH PBCH_RB 0 N/A
PSS PSS _RA 0 N/A
SSS SSS RA 0 N/A
PCFICH PCFICH_RB 0 -Inf
PHICH_RA 0 -Inf
PHICH PHICH_RB 0 -Inf
PDCCH_RA 0 -Inf
PDCCH PDCCH _RB 0 -Inf
PDSCH_RA 0 -Inf
PDSCH PDSCH_RB 0 -Inf
PMCH PMCH_RA 0 -Inf
PMCH_RB 0 -Inf
OCNG_RA 0 -Inf
OCNG OCNG _RB 0 inf
NOTE: 1x2 antenna configuration is assumed
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Table A.3.4.2.2-1: Transmission configuration #1 with MBSFN ABS, 2x2

Physical EPRE, [dB]
Channels and Parameters
Signals Non-ABS ABS
PBCH_RA -3 N/A
PBCH PBCH_RB -3 N/A
PSS PSS_RA -3 N/A
SSS SSS_RA -3 N/A
PCFICH PCFICH_RB 1 -Inf
PHICH_RA -3 -Inf
PHICH PHICH_RB -3 -Inf
PDCCH_RA 1 -Inf
PDCCH PDCCH RB 1 -Inf
PDSCH_RA -3 -Inf
PDSCH PDSCH_RB 3 nf
PMCH PMCH_RA -3 -Inf
PMCH_RB -3 -Inf
OCNG_RA -3 -Inf
OCNG OCNG_RB 3 nf
NOTE: 2x2 antenna configuration is assumed

Table A.3.4.2.2-2: Transmission configuration # 2 with MBSFN ABS, 2x2

Physical EPRE, [dB]
Chan_nels and Parameters Non-ABS ABS
Signals
PBCH_RA -3 N/A
PBCH PBCH_RB -3 N/A
PSS PSS _RA -3 N/A
SSS SSS_RA -3 N/A
PCFICH PCFICH_RB 1 -Inf
PHICH_RA -3 -Inf
PHICH PHICH_RB -3 -Inf
PDCCH_RA -3 -Inf
PDCCH PDCCH_RB -3 -Inf
PDSCH_RA -3 -Inf
PDSCH PDSCH_RB -3 -Inf
PMCH PMCH_RA -3 -Inf
PMCH_RB -3 -Inf
OCNG_RA -3 -Inf
OCNG OCNG_RB -3 -Inf
NOTE: 2x2 antenna configuration is assumed

Impact of Reference Sensitivity Degradation with Carrier
Aggregation on Test Cases

Impact of Reference Sensitivity Degradation due to Insertion Loss

Fora UEsupporting inter-band carrier aggregation configuration with uplink in one E-UTRA band, if there is a
relaxation of receiver sensitivity AR, >0 dB as defined in TS 36.101 [5], 7.3.1-1A, there is no adjustment of test
parameters in the tests specified in TS 36.133 when ARjg. < 1 dB.
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A.3.6 Carrier Aggregation Test Cases with Different Channel
Bandwidth Combinations

A.3.6.1 Introduction

In Annex A carrier aggregation test cases may be defined with different channel bandwidth combinations to verify the
same RRM requirement.

If multiple carrier aggregation test cases with different channel bandwidth combinations are defined to verify the same
RRM requirement that is channel bandwidth independent, then the UE needs to be tested only with one bandwidth
combination out of the bandwidth combination sets supported by that UE.

A4  E-UTRAN RRC_IDLE state

A4.2 Cell Re-Selection

A421 E-UTRAN FDD — FDD Intra frequency case

A4211 Test Purpose and Environment

This test is to verify the requirement for the FDD-FDD intra frequency cell reselection require ments specified in
clause 4.2.2.3.

The test scenario comprises of 1 E-UTRA FDD carrier and 2 cells as given in tables A.4.2.1.1-1and A.4.2.1.1-2. The
test consists of three successive time periods, with time duration of T1, T2 and T 3 respectively. Only Cell 1 is already
identified by the UE prior to the start of the test, i.e. Cell 2 is not identified by the UE prior to the start of the test. Cell 1
and Cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area
containing Cell 2.
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Table A.4.2.1.1-1: General test parameters for FDD intra frequency cell reselection test case

Parameter Unit Value Comment

Initial Active cell Celll

condition | Neighbour cells Cell2

T2 end Active cell Cell2

condition | Neighbour cells Celll

Final Visited cell Celll

condition

E-UTRARF Channel Number 1 Only one FDD carrier frequencyis used.

Channel Bandwidth (BW¢hannel) MH z 10

Time offset between cells 3ms Asynchronous cells

Access Barnng Information - Not Sent No additional delays in random access
procedure.

PRACH configuration 4 As specified in table 5.7.1-2 in TS 36.211

DRX cycle length S 1.28 The value shall be used for all cells in the
test.

T1 s >7 During T1, Cell 2 shall be powered off, and
during the off time the physical cell identity
shall be changed, The intention is to
ensure that Cell 2 has not been detected
by the UE prior to the start of period T2

T2 S 40 T2 need to be defined so that cell re-
selection reaction time is taken into
account.

T3 S 15 T3 need to be defined so that cell re-

selection reaction time is taken into
account.
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Table A.4.2.1.1-2: Cell specific test parameters for FDD intra frequency cell reselection test case in

AWGN
Parameter Unit Cell 1 Cell 2
T1 [ T2 | T3 T1 [ T2 [ T3
E-UTRARF Channel 1 1
Number
BWochannel MHz 10 10
OCNG Patterns
defined in A3.2.1.2 OP.2 FDD OP.2 FDD
(OP.2 FDD)
PBCH_RA
PBCH_RB
PSS _RA
SSS_RA
PCFICH_RB
PHICH RA
PHICH_RB dB 0 0
PDCCH_RA
PDCCH_RB
PDSCH_RA
PDSCH_RB
OCNG_RA™"*
OCNG_RB"®T
Qrxdevmin dBm -140 -140 -140 -140 -140 -140
Pcompensation dB 0 0 0 0 0 0
Qhysts dB 0 0 0 0 0 0
Qoffsets, n dB 0 0 0 0 0 0
Cell_selection_and_
reselection_quality RSRP RSRP
measurement
- dB 16 -3.11 2.79 -infinity 2.79 -3.11
ES/IOt
N Note2 dBm/15 kHz -98
oc
Es/Noc dB 16 13 16 -infinity 16 13
RSRP " dBm/15 kHz -82 -85 -82 -infinity -82 -85
Treselection S 0 0 0 0 0 0
Sintrasearch dB Not sent Not sent
Propagation AWGN
Condition
Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the testis assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for N°° to be fulfilled.
Note 3: RSRP levels have been derived from other parameters for information purposes. They are not settable
parameters themselves.
A4212 Test Requirements

The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the
mo ment when the UE camps on Cell 2, and starts to send preambles on the PRA CH for sending the RRC
CONNECTION REQUEST message to performa Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell shall be less than 34 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the
mo ment when the UE camps on Cell 1, and starts to send preambles on the PRA CH for sending the RRC
CONNECTION REQUEST message to performa Tracking Area Update procedure on Cell 1.

The cell re-selection delay to an already detected cell shall be less than 8s.
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The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:

The cell re-selection delay to a newly detectable cell can be expressed as: T getea puTRAN_Intra + Ts1, @nd to

an already detected cell can be expressed as: Tevauaerop,intra + Tsi,

Where:

Tdetect EUTRAN Intra

TevaluateFDD,intra

See Table 4.2.2.3-1 in clause 4.2.2.3

See Table 4.2.2.3-1 in clause 4.2.2.3

Ts Maximum repetition period of relevant system info blocks that needs to be received by the UE to
camp on a cell; 1280 ms is assumed in this test case.

This gives a total of 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell and 7.68 s, allow 8 s for
the cell re-selection delay to an already detected cell in the test case.

A4.22

A4221

Test Purpose and Environment

E-UTRAN TDD — TDD Intra frequency case

This test is to verify the requirement for the TDD-TDD intra frequency cell reselection requirements specified in

clause 4.2.2.3.

The testscenario comprises of 1 E-UTRA TDD carrier and 2 cells as given in tables A.4.2.2.1-1 and A.4.2.2.1-2. The
test consists of three successive time periods, with time duration of T1, T2, and T3 respectively. Only cell 1 is already
identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE
has not registered with network for the tracking area containing cell 2.

Table A.4.2.2.1-1: General test parameters for TDD intra frequency cell re-selection test case

Parameter Unit Value Comment

Initial Active cell Celll

condition | Neighbour cells Cell2

T2 end Active cell Cell2

condition  ["Neighbour cells Celll

Final Visited cell Celll

condition

E-UTRARF Channel Number 1 Only one TDD carrier frequencyis used.

Channel Bandwidth (BWchannel) MHz 10

Time offset between cells us 3 Synchronous cells

Access Barring Information - Not Sent No additional delays in random access procedure.

Special subframe configuration 6 As specified in table 4.2-1in TS 36.211

Uplink-downlink configuration 1 As specified in table 4.2-2 in TS 36.211

PRACH configuration index 53 As specified in table 5.7.1-3In TS 36.211

DRXcycle length s 1.28 The value shall be used for all cells in the test.

T1 S >7 During T1, Cell 2 shall be powered off, and during
the off time the physical cell identity shall be
changed, The intention is to ensure that Cell 2 has
not been detected by the UE prior to the start of
period T2

T2 S 40 T2 need to be defined so that cell re-selection
reaction time is taken into account.

T3 S 15 T3 need to be defined so that cell re-selection

reaction time is taken into account.
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Table A.4.2.2.1-2: Cell specific test parameters for TDD intra frequency cell re-selection test case in

AWGN
Parameter Unit Cell 1 Cell 2
T1 [ T2 | T3 T1 [ T2 | T3
E-UTRARF Channel 1 1
Number
BWchannel MHz 10 10
OCNG Pattern
defined in A3.2.2.2 OP.2 TDD OP.2 TDD
(OP.2 TDD)
PBCH_RA
PBCH_RB
PSS_RA
SSS _RA
PCFICH_RB
PHICH_RA
PHICH_RB dB 0 0
PDCCH_RA
PDCCH_RB
PDSCH_RA
PDSCH_RB
OCNG_RA™®T

OCNG_RB™®!

Qrxlevmin dBm -140 -140

Pcompensation dB 0 0

Qhysts dB 0 0

Qoffsets,n dB 0 0

Cell selection_and__

reselection_quality_ RSRP RSRP

measurement

~ dB 16 -3.11 | 2.79 | -infinity 2.79 -3.11

E./l,

N Note2 dBm/15 kHz -98
oc
Es/Noc dB 16 13 16 -infinity 16 13

RSRP ™ dBm/15 kHz -82 -85 -82 -Infinity -82 -85

Treselection S 0 0 0 0 0 0

Sintrasearch dB Not sent Not sent

Propagation AWGN

Condition

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specffied in the test is assumed to be constant
over subcarriers and time and shall be modelled as AWGN of appropriate power for ~ °¢ to be
fuffilled.

Note 3: RSRP levels have been derived from other parameters for information purposes. They are not
settable parameters themselves.

A4.222 Test Requirements

The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the
mo ment when the UE camps on Cell 2, and starts to send preambles on the PRA CH for sending the RRC
CONNECTION REQUEST message to performa Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell shall be less than 34 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T 3, to the
mo ment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRC
CONNECTION REQUEST message to performa Tracking Area Update procedure on cell 1.

The cell re-selection delay shall be less than 8s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.
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NOTE: The cell re-selection delay to a newly detectable cell can be expressed as: Tgetea fUTRAN Intra + TSI-EUTRAS
and to an already detected cell can be expressed as: Teyatuae, EUTRAN intra + TSI-EUTRAS
Where:
Tdetect EUTRAN Intra See Table 4.2.2.3-1 in clause 4.2.2.3

Tevaluaee-UTRAN intra  S€€ Table 4.2.2.3-1 in clause 4.2.2.3

Tsi-EUTRA Maximum repetition period of relevant system info blocks that needs to be received by the UE to
camp on a cell; 1280 ms is assumed in this test case.

This gives a total of 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell and 7.68 s, allow 8 s for
the cell re-selection delay to an already detected cell in the test case.

A4.2.3 E-UTRAN FDD — FDD Inter frequency case

A4.231 Test Purpose and Environment

This test is to verify the requirement for the FDD-FDD inter-frequency cell reselection require ments specified in
clause 4.2.2.4.

The test scenario comprises of 2 E-UTRA FDD cells on 2 different carriers as given in tables A.4.2.3.1-1 and A.4.2.3.1-
2. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Both cell 1 and
cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas
and cell 2 is of higher priority than cell 1. Furthermore, UE has not registered with network for the tracking area
containing cell 2.

Table A.4.2.3.1-1: General test parameters for FDD-FDD inter frequency cell re-selection test case

Parameter Unit Value Comment

Initial Active cell Cell2 UE shall be forced to cell 2 in the initialisation

condition phase, so that reselection to cell 1 occurs during
the first T1 phase

T1 end Active cell Celll UE shall perform reselection to cell 1 during T1

condition | Neighbour cell Cell2

Final Active cell Cell2 UE shall perform reselection to cell 2 during T3

condition

E-UTRA RF Channel Number 1,2 Two FDD carrier frequencies are used.

Time offset between cells 3ms Asynchronous cells

PRACH configuration 4 As specified in table 5.7.1-2in TS 36.211

Access Barnng Information - Not Sent No additional delays in random access
procedure.

DRX cycle length S 1.28 The value shall be used for all cells in the test.

Tl S 15 T1 need to be defined so that cell re-selection
reaction time is taken into account.

T2 S >7 During T2, cell 2 shall be powered off, and
during the off time the physical cell identity shall
be changed, The intention is to ensure that cell 2
has not been detected by the UE prior to the
start of period T3.

T3 S 75 T3 need to be defined so that cell re-selection
reaction time is taken into account.
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Table A.4.2.3.1-2: Cell specific test parameters for FDD-FDD inter-frequency cell reselection test case

in AWGN
Parameter Unit Cell 1 Cell 2
T1 | T2 | T3 T1 | T2 | T3
E-UTRARF Channel 1 2
number
BWchannel MHz 10 10
OCNG Patterns defined in
A3.2.1.1 (OP.2 FDD) OP.2 FDD OP.2 FDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™** dB

OCNG_RB™*™ dB

Qrxlevmin dBm -140 -140

N Note 2 dBm/15 kHz -98

oc
RSRP™°°° dBm/15 KHz | -84 -84 -84 | -102 -infinity -86
Es/lOt dB 14 14 14 | -4 -infinity 12
o dB 14 14 14 | -4 -infini 12

ES/NOC ty

Treselectioneytran s 0 0

Snonintrasearch dB 50 Not sent

Threshy nigh dB 48 48
Threshser\/ingY low dB 44 44
Threshy low dB 50 50

Propagation Condition AWGN

Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specified in the testis assumed to be constant
over subcarriers and time and shall be modelled as AWGN of appropriate power for NOC to be
fulfilled.

Note 3: RSRP levels have been derived from other parameters for information purposes. They are not
settable parameters themselves.

A.4.232 Test Requirements

The cell reselection delay to higher priority is defined as the time from the beginning of time period T3, to the moment
when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on Cell 2.

The cell re-selection delay to higher priority shall be less than 68s.

The cell reselection delay to lower priority is defined as the time from the beginning of time period T1, to the moment
when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 1.

The cell re-selection delay to lower priority shall be less than 8.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:  The cell re-selection delay to higher priority cell can be expressed as: Thigner priority search + TevaluaterpD inter +
Tsi, and to lower priority cell can be expressed as: Tevauaterop inter + Tsi,

Where:
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Thigher_priority_search See clause 4.2.2
TevaluaerDD inter See Table 4.2.2.4-1inclause 4.2.2.4

Ts Maximum repetition period of relevant system info blocks that needs to be received by the UE
to camp on a cell; 1280 ms is assumed in this test case.

This gives a total of 67.68 s for higher priority cell search and 7.68 s for lower priority cell search, allow 68 s for higher
priority cell and 8 s for lower priority cell in the test case.

A424 E-UTRAN FDD — TDD Inter frequency case

A4241 Test Purpose and Environment

This test is to verify the requirement for the FDD-TDD inter-frequency cell reselection requirements specified in
clause 4.2.2.4.

The testscenario comprises of 1 E-UTRA FDD cell and 1 E-UTRA TDD cell as given in tables A.4.2.4.1-1 and
A.4.2.4.1-2. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Both
cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different
tracking areas and cell 2 is of higher priority than cell 1. Furthermore, UE has not registered with network for the
tracking area containing cell 2.

Table A.4.2.4.1-1: General test parameters for FDD-TDD inter frequency cell re-selection test case

Parameter Unit Value Comment

Initial Active cell Cell2 UE shall be forced to cell 2 in the initialisation

condition phase, so that reselection to cell 1 occurs during
the first T1 phase

T1 end Active cell Celll UE shall perform reselection to cell 1 during T1

condition | Neighbour cell Cell2

Final Active cell Cell2 UE shall perform reselection to cell 2 during T3

condition

Cell 1 E-UTRARF Channel 1 One FDD carrier frequency is used. And Cell 1 is

Number on RF channel number 1.

Cell 2 E-UTRARF Channel 2 One TDD carrier frequencies is used. And Cell 2

Number is on RF channel number 2.

Time offset between cells 3ms Asynchronous cells

E-UTRAFDD PRACH 4 As specified in table 5.7.1-2 in TS 36.211

configuration

E-UTRATDD PRACH 53 As specified in table 5.7.1-3in TS 36.211

configuration

Special subframe configuration 6 As specified in table 4.2-1in TS 36.211

Uplink-downlink configuration 1 As specified in table 4.2-2in TS 36.211

E-UTRAFDD Access Barring - Not Sent No additional delays in random access

Information procedure.

E-UTRATDD Access Barnng - Not Sent No additional delays in random access

Information procedure.

DRX cycle length S 1.28 The value shall be used for all cells in the test.

T1 S 15 T1 need to be defined so that cell re-selection
reaction time is taken into account.

T2 S >7 During T2, cell 2 shall be powered off, and
during the off time the physical cell identity shall
be changed, The intention is to ensure that cell 2
has not been detected by the UE prior to the
start of period T3.

T3 S 75 T3 need to be defined so that cell re-selection
reaction time is taken into account.
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Table A.4.2.4.1-2: Cell specific test parameters for FDD-TDD inter-frequency cell reselection test case

in AWGN
Parameter Unit Cell 1 Cell 2
T1 | T2 | T3 T1 | T2 | T3
E-UTRARF Channel 1 2
number
BWchannel MHz 10 10
OCNG Patterns defined in
A3.2.1.1 (OP.2 FDD) and OP.2 FDD OP.2 TDD
A3.2.2.2 (OP.2 TDD)
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™®T dB
OCNG_RB"™®! dB
Qrxlevmin dBm -140 -140
N Note 2 dBm/15 kHz -98
oc
RSRP"°° dBm/15 KHz -84 84 | -84 -102 -infinity -86
Es/lot dB 14 14 14 -4 -infinity 12
- dB 14 14 14 -4 -infini 12
ES/NOC ty
Treselectioneytran 3 0 0
Snonintrasearch dB 50 Not sent
Threshy, nigh dB 48 48
Threshserving, low dB 44 44
Thresh)g low dB 50 50
Propagation Condition AWGN
Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted
power spectral density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the testis assumed to be
constant over subcarriers and time and shall be modelled as AWGN of appropriate power for
N, to be fulfilled.
Note 3: RSRP levels have been derived from other parameters for information purposes. They are not
settable parameters themselves.

A4.242 Test Requirements

The cell reselection delay to higher priority is defined as the time fromthe beginning of time period T3, to the moment
when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 2.

The cell re-selection delay to higher priority shall be less than 68s.

The cell reselection delay to lower priority is defined as the time from the beginning of time period T1, to the moment
when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 1.

The cell re-selection delay to lower priority shall be less than 8.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE: The cell re-selection delay to higher priority cell can be expressed as: Thigner priority search + Tevaluate-
uTRAN_inter + Tsi-euTra , @nd to lower priority cell can be expressed as: TevaiaeE-UTRAN inter + TSI-EUTRA,
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Where:
Thigher_priority_search See clause 4.2.2
Tevaluaee-UTRAN inter €€ Table 4.2.2.4-1 in clause 4.2.2.4

Tsi-EUTRA Maximum repetition period of relevant system info blocks that needs to be received by the UE
to camp on a cell; 1280 ms is assumed in this test case.

This gives a total of 67.68 s for higher priority cell search and 7.68 s for lower priority cell search, allow 68 s for higher
priority cell and 8 s for lower priority cell in the test case.

A.4.25 E-UTRAN TDD — FDD Inter frequency case

A4251 Test Purpose and Environment

This test is to verify the requirement for the TDD-FDD inter-frequency cell reselection require ments specified in
clause 4.2.2.4.

The testscenario comprises of 1 E-UTRA TDD celland 1 E-UTRA FDD cell as given in tables A.4.2.5.1-1and
A.4.2.5.1-2. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Both
cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different
tracking areas and cell 2 is of higher priority than cell 1. Furthermore, UE has not registered with network for the
tracking area containing cell 2.

Table A.4.2.5.1-1: General test parameters for TDD-FDD inter frequency cell re-selection test case

Parameter Unit Value Comment

Initial Active cell Cell2 UE shall be forced to cell 2 in the initialisation

condition phase, so that reselection to cell 1 occurs during
the first T1 phase

T1 end Active cell Celll UE shall perform reselection to cell 1 during T1

condition | Neighbour cell Cell2

Final Active cell Cell2 UE shall perform reselection to cell 2 during T3

condition

Cell 1 E-UTRARF Channel 1 One TDD carrier frequencyis used. And Cell 1 is

Number on RF channel number 1.

Cell 2 E-UTRARF Channel 2 One FDD carrier frequencies is used. And Cell 2

Number is on RF channel number 2.

Time offset between cells 3ms Asynchronous cells

E-UTRATDD PRACH 53 As specified in table 5.7.1-3 in TS 36.211

configuration

Special subframe configuration 6 As specified in table 4.2-1in TS 36.211

Uplink-downlink configuration 1 As specified in table 4.2-2in TS 36.211

E-UTRAFDD PRACH 4 As specified in table 5.7.1-2in TS 36.211

configuration

E-UTRAFDD Access Barring - Not Sent No additional delays in random access

Information procedure.

E-UTRATDD Access Barnng - Not Sent No additional delays in random access

Information procedure.

DRX cycle length S 1.28 The value shall be used for all cells in the test.

T1 S 15 T1 need to be defined so that cell re-selection
reaction time is taken into account.

T2 S >7 During T2, cell 2 shall be powered off, and
during the off time the physical cell identity shall
be changed, The intention is to ensure that cell 2
has not been detected by the UE prior to the
start of period T3.

T3 S 75 T3 need to be defined so that cell re-selection
reaction time is taken into account.
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Table A.4.2.5.1-2: Cell specific test parameters for TDD-FDD inter-frequency cell reselection test case

in AWGN
Parameter Unit Cell 1 Cell 2
T1 | T2 | T3 T1 | T2 | T3
E-UTRARF Channel 1 2
number
BWchannel MHz 10 10
OCNG Patterns defined in
A3.2.1.1 (OP.2 FDD) and OP.2 TDD OP.2 FDD
A3.2.2.2 (OP.2 TDD)
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™®T dB
OCNG_RB"™®! dB
Qrxlevmin dBm -140 -140
N Note 2 dBm/15 kHz -98
oc
RSRP"°° dBm/15 KHz -84 84 | -84 -102 -infinity -86
Es/lot dB 14 14 14 -4 -infinity 12
- dB 14 14 14 -4 -infini 12
ES/NOC ty
Treselectioneytran 3 0 0
Snonintrasearch dB 50 Not sent
Threshy, nigh dB 48 48
Threshserving, low dB 44 44
Thresh)g low dB 50 50
Propagation Condition AWGN
Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted
power spectral density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the testis assumed to be
constant over subcarriers and time and shall be modelled as AWGN of appropriate power for
N, to be fulfilled.
Note 3: RSRP levels have been derived from other parameters for information purposes. They are not
settable parameters themselves.

A4.252 Test Requirements

The cell reselection delay to higher priority is defined as the time fromthe beginning of time period T3, to the moment
when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 2.

The cell re-selection delay to higher priority shall be less than 68s.

The cell reselection delay to lower priority is defined as the time from the beginning of time period T1, to the moment
when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 1.

The cell re-selection delay to lower priority shall be less than 8.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE: The cell re-selection delay to higher priority cell can be expressed as: Thigner priority search + Tevaluate-
uTRAN_inter + Tsi-euTra , @nd to lower priority cell can be expressed as: TevaiaeE-UTRAN inter + TSI-EUTRA,
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Where:
Thigher_priority_search See clause 4.2.2
TevaluaeE-UTRAN inter €€ Table 4.2.2.4-1 in clause 4.2.2.4

Tsi-EUTRA Maximum repetition period of relevant system info blocks that needs to be received by the UE
to camp on a cell; 1280 ms is assumed in this test case.

This gives a total of 67.68 s for higher priority cell search and 7.68 s for lower priority cell search, allow 68 s for higher
priority cell and 8 s for lower priority cell in the test case.

A.4.2.6 E-UTRAN TDD — TDD: Inter frequency case

A4.26.1 Test Purpose and Environment

This test is to verify the requirement for the TDD-TDD inter-frequency cell reselection requirements specified in
clause 4.2.2.4.

The testscenario comprises of 2 E-UTRA TDD cells on 2 different carriers as given in tables A.4.2.6.1-1and A.4.2.6.1-
2. The test consists of three successive time periods, with time duration of T1, T2, and T2 respectively. Both cell 1 and
cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas
and cell 2 is of higher priority than cell 1. Furthermore, UE has not registered with network for the tracking area
containing cell 2.

Table A.4.2.6.1-1: General test parameters for TDD-TDD inter frequency cell reselection test case

Parameter Unit Value Comment

Initial Active cell Cell2 UE shall be forced to cell 2 in the initialisation

condition phase, so thatreselection to cell 1 occurs during
the first T1 phase

T1 end Active cells Celll UE shall perform reselection to cell 1 during T1

condition | Neighbour cell Cell2

Final Active cell Cell2 UE shall perform reselection to cell 2 during T3

condition

E-UTRARF Channel Number 1,2 Two TDD carrier frequencies are used.

Time offset between cells 3 pus Synchronous cells

Access Barring Information - Not Sent No additional delays in random access
procedure.

Special subframe configuration 6 As specified in table 4.2-1in TS 36.211

Uplink-downlink configuration 1 As specified in table 4.2-2in TS 36.211

PRACH configuration index 53 As specified in table 5.7.1-3In TS 36.211

DRX cycle length S 1.28 The value shall be used for all cells in the test.

T1 S 15 T1 need to be defined so that cell re-selection
reaction time is taken into account.

T2 S >7 During T2, cell 2 shall be powered off, and
during the off time the physical cell identity shall
be changed, The intention is to ensure that cell 2
has not been detected by the UE prior to the
start of period T3.

T3 S 75 T3 need to be defined so that cell re-selection
reaction time is taken into account.
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Table A.4.2.6.1-2: Cell specific test parameters for TDD-TDD inter-frequency cell reselection test case

in AWGN
Parameter Unit Cell 1 Cell 2
T1 | T2 | T3 T1 [ T2 | T3
E-UTRARF Channel 1 2
number
BWchannel MHz 10 10
OCNG Pattern defined in
A3.2.2.2 (OP.2 TDD) OP.2 TDD OP.2 TDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB 0 0
PHICH_RB dB
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™** dB
OCNG_RB™*™ dB
Qrxlevmin dBm -140 -140
N Note 2 dBm/15 kHz -98
oc
RSRP™°°° dBm/15 KHz | -84 -84 -84 -102 -infinity | -86
Es/lot dB 14 14 14 -4 -infinity | 12
o dB 14 14 14 -4 -infini 12
Es/Noc v
TreselectioneuTran S 0 0
Snonintrasearch dB 50 Not sent
Threshy nigh dB 48 48
Threshsem’ng, low dB 44 44
Thl’Eth,Iow dB 50 50
Propagation Condition AWGN
Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted
power spectral density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the testis assumed to be
constant over subcarriers and time and shall be modelled as AWGN of appropriate power for
N, to be fulfilled.
Note 3: RSRP levels have been derived from other parameters for information purposes. They are not
settable parameters themselves.

A.4.2.6.2 Test Requirements

The cell reselection delay to higher priority is defined as the time fromthe beginning of time period T3, to the moment
when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 2.

The cell re-selection delay to higher priority shall be less than 68s.

The cell reselection delay to lower priority is defined as the time from the beginning of time period T 1, to the moment
when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION
REQUEST message to performa Tracking Area Update procedure on cell 1.

The cell re-selection delay to lower priority shall be less than 8.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:  The cell re-selection delay to higher priority cell can be expressed as: Thigner priority search + Tevaluate-
UTRAN_inter + Tsi-euTRA » @nd to lower priority cell can be expressed as: TevauaeE-UTRAN inter + TSI-EUTRA,

Where:
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Thigher_priority_search See clause 4.2.2
Tevaluaee-UTRAN it S€€ Table 4.2.2.4-1 in clause 4.2.2.4

TsI-EUTRA Maximum repetition period of relevant system info blocks that needs to be received by the UE
to camp on a cell; 1280 ms is assumed in this test case.

This gives a total of 67.68 s for higher priority cell search and 7.68 s for lower priority cell search, allow 68 s for higher
priority cell and 8 s for lower priority cell in the test case.

A.4.2.7 E-UTRAN FDD - FDD Inter frequency case in the existence of non-
allowed CSG cell

A4271 Test Purpose and Environment

This test is to verify the requirement for the FDD-FDD inter-frequency cell reselection require ments specified in
clause 4.2.2.4 when there is the interference fromnon-allowed CSG cell and the layers have equal priority.

The test scenario comprises of 2 E-UTRA FDD cells on 2 different carriers and 1 non-allowed E-UTRA FDD CSG cell
as given in tables A.4.2.7.1-1 and A.4.2.7.1-2. The test consists of three successive time periods, with time duration of
T1, T2 and T3 respectively. Cell 1 is already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to
different tracking areas and cell 3 is a non-allowed CSG cell. Furthermore, UE has not registered with network for the
tracking area containing cell 2.

Table A.4.2.7.1-1: General test parameters for FDD-FDD inter frequency cell re-selection test case
with non-allowed CSG cell

Parameter Unit Value Comment

Initial Active cell Celll UE shall be forced to cell 1 in the initialisation

condition phase

Final Active cell Cell2 UE shall perform reselection to cell 2 during T2

condition

E-UTRARF Channel Number 1,2 Two FDD carrier frequencies are used.

Time offset between cells 3 ms Asynchronous cells

PRACH configuration 4 As specified in table 5.7.1-2 in TS 36.211

Access Barnng Information - Not Sent No additional delays in random access
procedure.

DRX cycle length S 1.28 The value shall be used for all cells in the test.

T1 S 15 T1 need to be defined so that the non-allowed
CSG cell is identified.

T2 S 40 T2 need to be defined so that cell re-selection
reaction time is taken into account.

T3 S 15 T3 need to be defined so that whether cell re-
selection would not occur is insured.
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Table A.4.2.7.1-2: Cell specific test parameters for FDD-FDD inter frequency cell re-selection te st
case with non-allowed CSG cell

Parameter Unit Cell 1 Cell 2 Cell 3(Non-allowed CSG
cell)
T1 | T2 | T3 T1 |T2 | T3 T1 T2 | T3
E-UTRARF 1 2 1
Channel Number
BWochannel MHz 10 10 10
OCNG Patterns
defined in A3.2.1.2
(OP.2 FDD) OP.2 FDD OP.2 FDD OP.2 FDD
PBCH_RA dB
PBCH_RB dB
PSS RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RA™®* dB
OCNG_RB"® dB
- 1
Qrdevmin dBm -140 -140 -140
Qqualmin dB -20
N Note?2 dBm/15 -98
o¢ kHz
RSRP o3 dBm/15 -90 -90 -85 -Infinity [ -85 -90 -90 -85 -60
kHz
RSRQ"°® dB -14.1 -17.1 -35.8 -14.1 -12.1 -10.8
E /I dB -0.64 -5.21 -25 -Infinity 13 8 -0.64 4.36 24.8
S ot
Es/Noc dB 8 8 13 -Infinity 13 8 8 13 38
Treselection s 0 0 0
Snonintrasearch dB -10 Not sent Not sent
Propagation AWGN
Condition

Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the testis assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for NOc to be fulfilled.

Note 3: RSRP and RSRQ levels have been derived from other parameters for information purposes. They are not
settable parameters themselves.

A4.2.72

Test Requirements

The