3GPP TS 25222 V11.0.0 (2012-09)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
Multiplexing and channel coding (TDD)

(Release 11)

™

The present document has been developed within the 3° Generation Partnership Project (3GPP '™) and may be further elaborated for the purposes of 3GPP.

The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.
This Specification isprovided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this Specification.

Specifications and reports for implementation of the 3GPP ™ system should be obtained via the 3GPP Organisational Partners'Publications Offices.




Release 11 2 3GPP TS 25.222 V11.0.0 (2012-09)

Keywords
UMTS, radio, mux

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

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

© 2012, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).
All rights reserved.

UMTS™ js a Trade M ark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ET SI 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



Release 11 3 3GPP TS 25.222 V11.0.0 (2012-09)

Contents

[0 =1V o) (o IR 10
1 00 2RSSR 11
2 LR eY (] (110 ST TP 11
3 Definitions, symbols and abbreviations

3.1 [y T 0110} oSO TETOTOTTS
3.2 SYMBOIS ..o
3.3 F AN o] o1 £V AT 1 0] OO TSP SR
4 Multiplexing, channel coding and inter leaving for the 1.28 Mcps, 3.84 Mcps and 7.68 Mcps

(070117011 O O TP PR PPPPO
4.1 L= 0 T=T - | TP TRTPPTRRRRN
4.2 General coding/multiplexing of TrCHs
421 CRC attachment .......c.cccoovevvnvercnrreee,
4211 CRC calculation
4212 Relation between input and output of the CRC attachment block ....................
4.2.2 Transport block concatenation and code block segmentation
4221 Concatenation of transport blocks
4.2.2.2 Code block segmentation ....................
4.2.3 Channel coding .....cccoccvvveneeneenicneiennes
4.2.3.1 Convolutional coding .......cccccveeriennas
4.2.3.2 Turbo coding.....cccceveveveivivccnreccie,
42321 TUIDO COU ..ot
4.2.3.2.2 Trellis termination for Turbo coder
4.2.3.2.3 Turbo code internal interleaver ...
423231 Bits-input to rectangular matrix with padding...................
4.2.3.3 Concatenation of encoded blocks
4.2.4 Radio frame size equalisation ..................
4.2.5 Istinterleaving .......coocoevvvecesencceeinnns
4.25.1 Relation between input and output of 1% interleaving...................
4.2.6 Radio frame segmentation ...
4.2.7 L= 072 (o ] 1o TR
4.27.1 Determination of rate MatChing PArAMELELS ........ccveriereericeeereeee e enes
42711 Uncoded and convolutionally encoded TrCHs
4.2.7.1.2 LI 0T o T IN=T ot Yo F=To R N {4 T
4.2.7.2 Bit separation and collection for rate MAtChiNG ......ccocveeriicnrrece s
42721 Bit separation
4.2.7.2.2 Bt CONBOTION ... ettt et ettt
4.2.7.3 Rate matching pattern determination
4.2.8 TrCH multiplexing
4.2.9 Bt SCrAMDIING oo bbb
4.2.10 Physical Channel SEGMENTATION .........cveuieiiriecrere e
4211 2nd interleaving
42111 Frame related 2nd INTEIIEAVING ..ottt bbbt
4.211.2 Timeslot related 2" INTEITEAVING ...
4.2.11A Sub-frame segmentation for the 1.28 Mcps option
4.2.12 Physical Channel MAPPING ...c.covciiicce ettt a et n s st b b s s
4.212.1 Physical channel mapping for the 3.84 Mcps and 7.68Mcps options
4.212.1.1 MaPPING SCHEITIE ....cvviccece b
4.2.12.2 Physical channel mapping for the 1.28 Mcps option
4.212.2.1 MAPPING SCREITIE ...t b bbb bbb bbb st s s bt n s bt
4.2.13 Multiplexing of different transport channels onto one CCTrCH, and mapping of one CCTrCH onto

PRYSICAI CRANNEIS......cocuiiiicccs ettt a et sttt s s s s et s e st e b s n s

42131 Allowed CCTrCH combinations for 0Ne UE ...
4.213.1.1 Allowed CCTrCH combinations on the uplink
421312 Allowed CCTrCH combinations on the downlink

3GPP



Release 11 4 3GPP TS 25.222 vV11.0.0 (2012-09)

4.2.14
42141
4.2.14.2

421421

4.3
431
4311
4312
43121
43122
4313
432
4.3.3
4.4
441
4411
4.4.2
4421
4.4.2.2
44.2.2.1
4.4.2.2.2
4.4.2.3
4.4.3
4.4.4
4.4.5
4.4.6
4.5
451
452
4.5.3
454
454.1
45.4.2
45.4.3
45.4.4
4.5.5
4.5.6
4.5.7
4.5.8
4.6
4.6.1
46.1.1
46.1.1.1
4.6.1.1.2
4.6.1.2
4.6.1.2.1
4.6.1.2.2
4.6.1.3
4.6.1.4
4.6.1.5
4.6.1.6
4.6.1.7
46.1.8
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6
4.6.7
4.6.8
4.6A
4.6A.1

Transport fFOrMat ETECTION .......cvvceccce ettt nn s s e
Blind transport format detection
Explicit transport format detection based on TFCI

Transport Format Combination Indicator (T FCI)
Coding for layer 1 control for the 3.84 Mcps and 7.68Mcps TDD options

Coding of transport format combination indicator (TFCI) .....ccoocovencnicnicnenenn.
Coding of long TFCI lengths
Coding of short TFCI lengths

Coding very short TFCIs by repetition .........ccccoecenevvnivenereenns

Coding short TFClIs using bi-orthogonal codes.......................

Mapping of TECI COdE WOID ..........covveriierieiereeeeeisesenenes
Coding and Bit Scrambling of the Paging Indicator .............cccccnveee.
Coding and Bit Scrambling of the MBMS Notification Indicator ...
Coding for layer 1 control for the 1.28 MCPS OPLION......c.ccoviririenieeeeeee e

Coding of transport format combination indicator (TFCI) for QPSK and 16QAM
Mapping OFf TECT COUE WOI ..ottt sttt

Coding of transport format combination indicator (TFCI) for 8PSK .....................

Coding of 1ong TFCI NGNS ... e

Coding of short TFCI lengths.......ccccocecvvvivecceviiinns
Coding very short TFCIs by repetition ..............
Coding short TFClIs using bi-orthogonal codes

Mapping of TFCI code WOId .........ccocevvvvccrreccs e

Coding and Bit Scrambling of the Paging Indicator ....

Coding of the Fast Physical Access Channel (FPACH) information bits

Coding and Bit Scrambling of the MBMS Notification Indicator

CodiNg OF PLCCH ..ot

Coding for HS-DSCH........ccccoeovnvierrrecieieinne

CRC attachment for HS-DSCH

Code block segmentation for HS-DSCH

Channel coding fOr HS-DSCH ...t

Hybrid ARQ for HS-DSCH
HARQ DIt SEPATALION ..ottt s
HARQ First Rate MatChing STAQJE ......cov ittt
HARQ Second Rate Matching Stage
HARQ DI CONBCLION ...ttt bbbttt

Bt SCIAMDIING ... v bbb

Interleaving for HS-DSCH

Constellation re-arrangement for 16 QAM and 64 QAM ...t

Physical channel mapping for HS-DSCH

Coding/Multiplexing for HS-SCCH........cccoovveivvveiceniininnas

HS-SCCH information field MapPing ...
Channelisation code set information MAPPING ......ccccceiiiiicerice et
1.28Mcps TDD and 3.84Mcps TDD

TS o] o I 5 TR
Timeslot iNformation MAPPING ...cericiice bbb sn s s nss s n s

1.28 Mcps TDD

3.84 Mcps TDD and 7.68IMCPS TDD .....covceiiieieiecicisisisisis sttt sssssssssssssns
Modulation scheme iNfOrmation MAPPING ....ccvveeeierrrrree et snres
Redundancy and constellation version information mapping
HS-SCCH CYClIC SEQUENCE NUMDET ....uveviireieieisisietsesessees s sesetsesesssssesss s ssssasssessssessssssssssasesessssssssesssssnsees
Lo L 0 1T
HARQ process identifier mapping
Transport DIOCK Size INAEX MAPPING . ...cvverrieerrierrier e

Multiplexing 0f HS-SCCH INTOMALION ....c.vuivieiiicee s

CRC attachment for HS-SCCH

Channel codiNg FOr HS-SCCH ..o

Rate MAtChiNg fOr HS-SCCH ..o

Interleaving for HS-SCCH

Physical Channel Segmentation fOr HS-SCCH ...t

Physical channel mapping fOr HS-SCCH ... s

Coding/Multiplexing for HS-SCCH orders type A

HS-SCCH orders type A information field mMapping ......cccverrnrrcsee e

3GPP



Release 11 5 3GPP TS 25.222 vV11.0.0 (2012-09)

4.6A.1.1 (@0 L= Y7 0TI o o] o TR

4.6A.1.2 UE identity mapping

4.6B Coding/Multiplexing for HS-SCCH type 2 (1.28 Mcps TDD only)

4.6B.1 HS-SCCH type 2 information field mapping ......ccccccoveevenicniernenens

4.6B.1.1 Type flag 1 Mapping ..ccccovveeverennr e s

4.6B.1.2 Resource repetition pattern index mapping

4.6B.1.3 Type flag 2 Mapping ..cccoveeveenecneeenseceeerens

4.6B.1.4 Transport block size index mapping

4.6B.1.5 Timeslot information mapping ......ccceevevrervrernenens

4.6B.1.6 Channelisation code set information mapping........

4.6B.1.7 Modulation scheme information mapping...............

4.6B.1.8 HS-SICH indicator mapping ......ccoceveermernneneenns

4.6B.1.9 HS-SCCH cyclic sequence number

4.6B.1.10 UE deNTILY ..o

4.6B.2 Multiplexing of HS-SCCH type 2 information.............

4.6B.3 CRC attachment for HS-SCCH type 2

4.6B.4 Channel coding for HS-SCCH type 2......

4.6B.5 Rate matching for HS-SCCH type 2........

4.6B.6 Interleaving for HS-SCCHYPE 2 ..o

4.6B.7 Physical Channel Seg mentation for HS-SCCH type 2

4.6B.8 Physical channel mapping for HS-SCCH type 2.....cccocovvevvevecrcnnnnn.

4.6C Coding/Multiplexing for HS-SCCH type 3 (1.28 Mcps TDD only)

4.6C.1 HS-SCCH type 3 information field mapping ........ccocoeevvveienrerecennnn,

46C.11 Type flag 1 Mapping ..cccoeveeeverresr s

4.6C.1.2 Resource repetition pattern index mapping

4.6C.1.3 Type flag 2 Mapping ...cccoovevvereenrieee s

4.6C.1.4 Transport block size index mapping......c.c.ccceevveeas

4.6C.1.5 Timeslot information Mapping ..........ccceeevvereerreenns

4.6C.1.6 Channelisation code set iNformation MAPPING .......ccvererrieniee e
46C.1.7 Modulation scheme iNformation MAPPING ..o
4.6C.1.8 Redundancy version information mapping

4.6C.1.9 Pointer to the previous tranSMISSION MAPPING ....c.cveeevieeririiirrerer e
4.6C.1.10 HS-SCCH CYClIC SEQUENCE NUIMDET ..ottt
4.6C.1.11 UE identity

4.6C.2 Multiplexing of HS-SCCH type 3 INTOrMatioN ........coccvieiiicenese s
4.6C.3 CRC attachment for HS-SCCH LYPE 3 ..ot

4.6C.4 Channel coding for HS-SCCH type 3

4.6C.5 Rate MatChing fOr HS-SCCH LYPE 3.ttt bbbt bbbt bbb b s ebenas
4.6C.6 Interleaving fOr HS-SCCH TYPE 3 ..ot
4.6C.7 Physical Channel Seg mentation for HS-SCCH type 3

4.6C.8 Physical channel mapping for HS-SCCH LYPE 3 ...ttt ae s
4.6D Coding/Multiplexing for HS-SCCH type 4 (1.28 Mcps TDD only)

4.6D.1 HS-SCCH type 4 information field mapping

4.6D.1.1 TYPE Flag L MAPPING cocveviiiciesece ettt bbb bbb s st n st b b n s
4.6D.1.2 TYPE Flag 2 MAPPING c.veviiiccieee ettt b bbbt s et s st b b en
4.6D.1.3 Channelisation code set information mapping

4.6D.14 Timeslot iNformation MAPPING ...ccviceircee bbb sn st s e sss b n s
4.6D.1.5 Modulation scheme iNfOrmation MAPPING ....ccvveeeierrrrree et snres
4.6D.1.6 Transport block size index mapping

4.6D.1.7 HARQ process identifier MapPiNg.....ccccco e sse st sssssssssessssnses
4.6D.1.8 Redundancy version information MapPRiNg ... ssessssse s seses
4.6D.1.9 HS-SCCH cyclic sequence number

4.6D.1.10 LU o =T3RS
4.6D.1.11 Midamble allocation SChEME FIAG ..o s
4.6D.2 Multiplexing of HS-SCCH type 4 information

4.6D.3 CRC attachment fOr HS-SCCH tYPE 4 ...t
4.6D 4 Channel coding fOr HS-SCCH LYPE 4......cooviieieeieirer et

4.6D.5 Rate matching for HS-SCCH type 4

4.6D.6 Interleaving fOr HS-SCCH LYPE 4 ...t bbb
4.6D.7 Physical Channel Segmentation for HS-SCCH tYPE 4 ..ot
4.6D.8 Physical channel mapping for HS-SCCH type 4

4.6E Coding/Multiplexing for HS-SCCH type 5 (1.28 Mcps TDD only)

3GPP



Release 11 6 3GPP TS 25.222 V11.0.0 (2012-09)

4.6E.1 HS-SCCH type 5 information field MapPiNg ...cccco e e
4.6E.1.1 Type flag 1 mapping ..cccooveeevereesrsecs s

4.6E.1.2 Type flag 2 Mapping ..cccoevevveneverscce s

4.6E.1.3 Timeslot information mapping .......cccccevevverrcrninnns

4.6E.1.4 Modulation scheme information Mapping......ccccceevvveeverenneenens

4.6E.1.5 Transport block size offset information mapping ........cccovveenven.

4.6E.1.6 Transport block size iINAEX MAPPING....cvvverrecrrierierierereereeenne

4.6E.1.7 HARQ process identifier mapping.........c.cccvevnevenns

4.6E.1.8 Redundancy version information mapping .............

4.6E.1.9 HS-SCCH cyclic sequence number

4.6E.1.10 UE IENTILY oo

4.6E.2 Multiplexing of HS-SCCH type 5 information..............

4.6E.3 CRC attachment for HS-SCCH type 5

4.6E.4 Channel coding for HS-SCCH type 5......

4.6E.5 Rate matching for HS-SCCH type5........

4.6E.6 Interleaving for HS-SCCHtYPE 5 ..o

4.6E.7 Physical Channel Segmentation for HS-SCCH type5.......ccccoeeuenee.

4.6E.8 Physical channel mapping for HS-SCCH type 5....cccoovvveevecccrcnnnne,

4.6F Coding/Multiplexing for HS-SCCH type 6 (1.28 Mcps TDD only)

4.6F.1 HS-SCCH type 6 information field mapping ......c...cccoeevvvvieererecnnnnn

4.6F.1.1 Type flag mapping.....ccccoovveevereessi e

4.6F.1.2 Channelisation code set information mapping

4.6F.1.3 Timeslot information Mapping ..........ccceeevvvveerreenns

4.6F.1.4 Modulation scheme information mapping..............

4.6F.1.5 Resource repetition pattern index mapping.............

4.6F.1.6 Transport block size iINdeX MaPPING....cccoveeirrrreerniresesreeeees

4.6F.1.7 HS-SICH indicator mapping........ccccevvevnrerenenrennnns

4.6F.1.8 HS-SCCH cyclic sequence number

4.6F.1.9 LU o =T3RS
4.6F.2 Multiplexing of HS-SCCH type 6 INTOrMation ..o s
4.6F.3 CRC attachment for HS-SCCH type 6

4.6F.4 Channel coding fOr HS-SCCH tYPE B.....ocuiiiriciierieiecreeeie i e
4.6F.5 Rate MatChing fOr HS-SCCH LYPE B ......cuvvuieirieiciiiceis ettt
4.6F.6 Interleaving for HS-SCCH type 6

4.6F.7 Physical Channel Segmentation for HS-SCCH type 6

4.6F.8 Physical channel mapping for HS-SCCH TYPE B......covuivirrierrierienieiereeee s
4.6G Coding/Multiplexing for HS-SCCH type 7 (1.28 Mcps TDD only)

4.6G.1 HS-SCCH type 7 information field Mapping ..o
46G.1.1 TYPE Flag MAPPING ettt
4.6G.1.2 Channelisation code set information mapping

4.6G.1.3 Timeslot iNformation MAPPING ...ccviiiicee bbb s sea b n s
4.6G.14 Modulation scheme INformation MAPPING .....cciccceii et nses
4.6G.15 Resource repetition pattern index mapping

4.6G.1.6 Transport block Size INAEX MAPPING .....ccciiiiceiscce bbb s e
4.6G.1.7 Redundancy version information MapPing ...ccccceeeeenniccseresese et nnes
4.6G.1.8 Pointer to the previous transmission mapping

4.6G.1.9 HS-SCCH CYClIC SEQUENCE NUMDET «....veveiiecietisisietseseseseee sttt ssss s st ssse s s b s et s s s snsesesssnses
4.6G.1.10 Lo L o TR
4.6G.2 Multiplexing of HS-SCCH type 7 information

4.6G.3 CRC attachment fFOr HS=-SCCH tYPE 7 ....cueeeiicierscee sttt snses
4.6G4 Channel coding fOr HS-SCCH LYPE 7....oveeecersreer ettt nsen
4.6G.5 Rate matching for HS-SCCH type 7

4.6G.6 Interleaving fOr HS-SCCH tYPE 7 ..ot
4.6G.7 Physical Channel Segmentation for HS-SCCH tYPE 7 .....cocierieieierereeeeee e
4.6G.8 Physical channel mapping for HS-SCCH type 7

4.6H Coding/Multiplexing for HS-SCCH type 8 (1.28 Mcps TDD only)

4.6H.1 HS-SCCH type 8 information field MapPing ......cooeveriiee s
46H.1.1 Channelisation code set information mapping

46H.1.2 Transport BIOCK Size INAEX MAPPING ....cvverierrierir e
4.6H.1.3 Modulation scheme iNformation MaPPING ...
4.6H.1.4 Timeslot information mapping

4.6H.1.5 Redundancy version information MapPRiNg ...t

3GPP



Release 11 7 3GPP TS 25.222 vV11.0.0 (2012-09)

4.6H.1.6 BN I U0 T 0721 ] o1 T TP
4.6H.1.7 Field flag mapping
4.6H.1.8 Special Information mMapping.....c.cccveeeeevrereeinrerenns

4.6H.1.9 HARQ process identifier mapping.........c.cccoveveneevenns

4.6H.1.10 HS-SCCH cyclic sequence number

4.6H.1.11 UE deNTILY ..o

4.6H.2 Multiplexing of HS-SCCH type 8 information..............

4.6H.3 CRC attachment for HS-SCCH type 8 ........ccoccovvenennn.

4.6H .4 Channel coding for HS-SCCH type 8......

4.6H.5 Rate matching for HS-SCCH type 8........

4.6H.6 Interleaving for HS-SCCH type 8 ...

4.6H.7 Physical Channel Segmentation for HS-SCCH type 8

4.6H.8 Physical channel mapping for HS-SCCH type 8.......ccccovevvevicrnennn

4.6l Coding/Multiplexing for HS-SCCH type 9 (1.28 Mcps TDD only)

4.61.1 HS-SCCH type 9 information field mapping ......c.ccocoevvneennenccennnns

4.61.1.1 Channelisation code set information mapping.......c...ccccceeevevecvennn,

4.61.1.2 Transport block size offset information mapping .......cccccceeveeeene.

4.61.1.3 Modulation scheme information mapping........cccceovveveevereererennen,

4.61.1.4 Timeslot information mapping ..........ccceevevvveerieenes

4.61.1.5 Redundancy version information mapping .............

4.61.1.6 HARQ process identifier mapping........ccccoeveeevevenne.

4.61.1.9 HS-SCCH cyclic sequence number

4.61.1.10 UE identity ..c.ooceevviecesesee s

4.61.2 Multiplexing of HS-SCCH type 9 information.............

4.61.3 CRC attachment for HS-SCCH type 9

4.61.4 Channel coding for HS-SCCH type 9......

4.61.5 Rate matching for HS-SCCH type 9........

4.61.6 Interleaving for HS-SCCHtYPE 9 ..o

4.61.7 Physical Channel Segmentation for HS-SCCH type 9

4.61.8 Physical channel mapping for HS-SCCH LYPE 9 ...t
4.6] Coding/Multiplexing for HS-SCCH orders type B (1.28Mcps TDD only)

4.6).1 HS-SCCH orders type B information field Mapping ...
46J.1.1 Order tYPE MAPPING covveveeeeieeeeieeee et ee bbbt
4.6].1.2 UE identity mapping ....cccoooeneeneeneemneesneemneenneeenns

4.7 COAING TOr HS-STCH.....coiitiriei et
471 HS-SICH information field MapPing ..o s

4711 RMF information mapping

4.7.1.2 RTBS information MAPPING ..ottt ettt b bbb bbbt senasesenenas
4.7.1.3 ACK/NACK information MapPiNg........ce e sssessssessssessssens
4.7.2 Coding for HS-SICH ......cccoovivcevcces e

4.7.2.1 Field Coding OFf ACK/NACK ...ttt bbb bbb st nes
4.7.2.2 Field CodiNg OF COQl....cuoiicecie ettt bbb bbb bbb b s s bbbt s
4.7.2.2.1 Field Coding of CQI for 1.28 Mcps TDD

4.7.2.2.2 Field Coding of CQI for 3.84 Mcps TDD and 7.68Mcps TDD

4.7.3 Multiplexing of HS-SICH information fields

4.7.4 Interleaver for HS-SICH ...

4.7.5 Physical channel mapping fOr HS=STCH.........ccccoi it
4.7A Coding for HS-SICH type 2 (1.28 MCPS TDD ONIY) ..ottt
4.7A.1 HS-SICH type 2 information field mapping

47A.1.1 RMF information MAPPING ...ooveeeieenriiecis st ses e s st es e sssnses s snses
47A.1.2 RTBS information MAPPING c...ovveeeerieeeriiereessisissse et es s sess s s asesessesssssssssases
47A.1.3 ACK/NACK information mapping....

4.7A.2 COdING TOr HS-STCH LYPE 2. ..ottt
4.7A.2.1 Field CodiNG OF ACK/NACK ...t sssessssassse s sssssssssssssssssssssssessssssssssssessssasessssessessssessssesnes

4.7A.2.2 Field Coding of CQI
47A3 Multiplexing of HS-SICH type 2 information fields ...
4.7A4 INterleaver fOr HS-SICH TYPE 2. s

4.7A5 Physical channel mapping for HS-SICH type 2

4.8 COAING TOr E-DCH ...ttt s
48.1 CRC AttaChment FOr E-DCH ...ttt bbbt
482 Code block segmentation for E-DCH

483 Channel coding FOr E-DCH ...ttt ettt

3GPP



Release 11 8 3GPP TS 25.222 V11.0.0 (2012-09)

4.8.4
48.4.1
4.8.4.2
4.8.4.3
4.8.4.4
4.8.5
4.8.6
487
4.8.8

4.9

491
4911
4912
49121
49122
49123
4.9.1.3
49131
49.1.3.2
4.9.1.3.3
4.9.1.3.4
4.9.1.3.5
4.9.2
49.2.1
49211
49.2.1.2
49.2.1.3
49.2.2
4.9.2.3
4924
4.10
4.10.1
4101.1
4.10.1.2
4.10.1.3
4101.4
4.10.1.5
4.10.1.6
4.10.1.7
4.10.2
4.10.3
4.10.4
4.10.5
4.10.6
4.10.7
4.10.8
4.10A
4.10A.1
4.10A.1.1
4.10A.1.2
4.10A.1.3
4.10A.1.4
4.10A.1.5
4.10A.1.6
4.10A.1.7
4.10A.1.8
4.10A.2
4.10A.3
4.10A.4
4.10A.5
4.10A.6
4.10A.7

Physical layer HARQ functionality and rate matching for E-DCH ..o
Determination of SF, modulation and number of physical channels................
HARQ Dt SEPAIAtION ....ccvvececiesiece st
HARQ Rate Matching Stage........ccccovvnivnnvniinns
HARQ bit collection...........ccoevvvvevvieieenicceecen,
Bit SCrambling.......ocevrevirenicrencnereceee e
Interleaving for E-DCH......covovviercneccccene
Constellation re-arrangement for 16 QAM
Physical channel mapping for E-DCH .........cccccovvernenee.
CodiNg FOr E-UCCH ...t
Coding for E-UCCH for the 3.84Mcps and 7.68Mcps TDD options...........ccoee...
OVEIVIBW ...ttt bbbttt ettt
E-UCCH PArt L.
Information field mapping of E-TFCI................
Channel coding for E-UCCH part 1 ........ccocoevvninnnenecnnenens
Physical channel mapping for E-UCCH part 1
E-UCCH PAI 2.ttt enaen
Information field mapping of retransmission sequence number..................
Information field mapping of HARQ process ID........ccooccvevvieensinecnennns
Multiplexing of E-UCCH part 2 information ...........cccccovvvenea.
Channel coding for E-UCCH part 2 ........ccccoevvvvvcesenccvennnnns
Physical channel mapping for E-UCCH part 2
Coding for E-UCCH for the 1.28Mcps TDD option......c..cccceeeevirennas
E-UCCH information field mapping ......ccccocevevenne.
Information field mapping of E-TFCI................
RSN information mapping .....c.cccoeeeeerveeeeinreenes
HARQ information mapping
Multiplexing for EFUCCH ..................
COAING FOr E-UCCH ..o
Physical channel mapping for E-UCCH ..ot
Coding for E-AGCH
INFOrmAation Field MAPPING ....c.ceieiee bbb bbb
Mapping of the Absolute Grant (POWET) ValUE ..o
Mapping of the Code Resource Related Information
Mapping of the Timeslot Resource Related INfOrmation ...
Mapping of the E-AGCH Cyclic Sequence Number (ECSN) ..o
Mapping of the Resource Duration Indicator..........cccoevvirvrirnenes
Mapping of the E-HICH Indicator (1.28Mcps option only)
Mapping of the E-UCCH Number Indicator (1.28Mcps option only)
Field Multiplexing
CRECAEACHITIENT ...t b bbb bbb bbb bbbt
(@00 TaTaT=T IO o T o U P TP UT PP
Rate Matching
=T LT VoV TR
Physical Channel SEgMENTALION ........cccviiicei e a s b nn
Physical Channel Mapping
Coding for EFAGCH type 2 (1.28MCPS TDD ONIY) ..ottt ssenes
E-AGCH type 2 Information Field Mapping ... ssssssssessssssssesns
Mapping of the Absolute Grant (Power) Value
Mapping of the Code Resource Related INFOrmMAation ..o
Mapping of the Timeslot Resource Related INFOrMAtion..........cccevvveeininiccnnseee s
Mapping of the E-AGCH Cyclic Sequence Number (ECSN) ....
MappPing OF the FIEld FIAQ .....c.ccvviriiricrcs s
Mapping of the Special INTOrMAtION L ...
Mapping of the Special Information 2
Mapping of the E-UCCH NUMBDEr INAICALOT .......coviiieiiieeiceieeeieeiseser e
Field MultipleXing Of E-AGCH TYPE 2.ttt
CRC attachment for E-AGCH type 2
Channel Coding for E-AGCH type 2
Rate Matching fOr E-AGCH LYPE 2 ...t
Interleaving for E-AGCH type 2
Physical Channel Segmentation for E-AGCH LYPE 2 ...ttt

3GPP



Release 11 9 3GPP TS 25.222 V11.0.0 (2012-09)

4.10A.8 Physical Channel Mapping for E-AGCH type 2

4.10B Coding for EFAGCH Orders .......vcevevecenirviesesseseesirseens
4.10B.1 E-AGCH orders information field mapping ..................
4.10B.1.1 Order type Mapping .....ccoveeeeeerereerreereeeseerseesseeens
4.10B.1.2 UE identity mapping ....ccocoeeeeevrerennnenssseneseeesenenens
4.11 Coding for E-HICH ACK/NACK ...t sssssse s seens
4111 Coding for E-HICH ACK/NACK for the 3.84Mcps and 7.68Mcps options
41111 OVEIVIBW ...ttt st nnesennes
41112 Coding of the HARQ acknowledgement indicator
41113 Bit scrambling of the E-HICH ...
4111.4 Physical channel mapping of the E-HICH ..............
411.2 Coding for E-HICH for thel.28Mcps option only .......
41121 OVEIVIBW ...ttt bbbkttt
411.2.2 Coding of the HARQ acknowledgement indicator and TPC/SS.........ccccvnnne.
411.2.3 Bit scrambling and Physical channel mapping of the E-HICH
4.12 Coding fOr E-RUGCCH ...ttt bbb
4121 CRC attachment for E-RUCCH
4.12.2 Channel coding for E-RUCCH..................
4.12.3 Rate matching for EERUCCH ...................
4.12.4 Bit scrambling for E-RUCCH...................
4.12.5 Interleaving for E-RUCCH.........ccccovivieivcceeeece
4.12.6 Physical channel mapping for E-RUCCH
5 Multiplexing, channel coding and interleaving for the 3.84 Mcps MBSFN IMB option................... 139
5.1 GBNETAL ..ttt h bR E £ AR R bbbttt
5.2 General coding/multiplexing of TrCHs
521 CRECAEACHITIENT ...t b bbb b bbb bbbt
5.2.2 Transport block concatenation and code block segmentation
5.2.3 Channel coding
5.2.4 1° Interleaving
5.2.5 Radio frame segmentation
5.2.6 Rate matChing .....cccocoevvecevcicesesecen
5.2.7 TICH MUILIPIEXING 1.ttt e ettt s s s st
5.2.8 Insertion of discontinuous transmission (DTX) INAICAtION DILS ........ccoviviierrericreeee s 140
529 Physical channel segmentation
5.2.10 2D INEEFIBAVING ©..vvvvvvvvveeeeeeeeeeee e eoessssssssssessseesss s sssssesssssssssssssssssseesee s sssessssesssssssssssseeeesesseses
5211 Physical Channel MAPPING ..o
5.2.12 Restrictions on different types of CCTrCHSs
52121 Broadcast ChanNel (BCH) ..o
52122 Forward access ChanNel (FACH) ... s
5.2.13 Multiplexing of different TrCHs into one CCTrCH, and mapping of one CCTrCH onto physical

CRANNEBIS ... ettt E bt e s E et E et e E bRt Rttt
53 TransPort FOrMAL AETECTION ......cov i
531 Transport format detection based on TFCI
5.3.2 Coding of Transport-Format-Combination INAICAtOr (TFCI) ..o 142
5.3.3 MaPPING OF TFCT WOIUS ...ttt bbb bbb bbb bbbttt s s et b s st s s s nnetas 142
5331 Mapping of TFCI bits for Secondary CCPCH ..o 142
Annex A (informative): Change NISTONY.....cciie i 143

3GPP



Release 11 10 3GPP TS 25.222 V11.0.0 (2012-09)

Foreword

This Technical Specification (TS) 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 describes multiplexing, channel coding and interleaving for UTRA Physical Layer TDD mode.

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 25.202: "UE capabilities”.
[2] 3GPP TS 25.211: "Transport channek and physical channels (FDD)".
[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".
[4] 3GPP TS 25.213: "Spreading and modulation (FDD)".
5] 3GPP TS 25.214: "Physical layer procedures (FDD)".
[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".
[7] 3GPP TS 25.221: "Transport channek and physical channels (TDD)".
[9] 3GPP TS 25.223: "Spreading and modulation (TDD)".
[10] 3GPP TS 25.224: "Physical layer procedures (TDD)".
[11] 3GPP TS 25.225: "Measurements".
[12] 3GPP TS 25.331: "RRC Protocol Specification”.
[13] 3GPP TS 25.308: "High Speed Downlink Packet Access (HSDPA): Overall description (stage 2)".
[14] ITU-T Recommendation X.691 (12/97) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)".
[15] 3GPP TS 25.321: “Medium Access Control (MA C) protocol specification”
[16] 3GPP TS 25.302: “Services provided by the physical layer”
[17] 3GPP TS 25.306: “UE Radio Access Capabilities”
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

TrCH number: The transport channel number identifies a TrCH in the context of L1. The L3 transport channel iden tity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
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TrCH ID is as follows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH
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with the next lowest TrCH ID and so on.

3.2 Symbols

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

/x/
Ix/
/x/

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols are:

— - 0T S 33— X" =

NTCFI code word
P

PL
RM;

round towards o, i.e. integer such that x </x/ <x+1
round towards -o, i.e. integer such that x-1< /x/ <x
absolute value of x

TrCH number

TFC number

Bit number

TF number

Transport block number

Radio frame number

PhCH number

Code block number

Number of TrCHs in a CCTrCH.

Number of code blocks in one TTI of TrCH i.
Number of radio frames in one TTl of TrCH i.
Number of transport blocks in one TTIof TrCH 1.
Number of TFCI code word bits after TFCI encoding
Number of PhCHs used for one CCTrCH.
Puncturing Limit. Signalled fromhigher layers

Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.

X, X
y, Y
2,7

3.3 Abbreviations

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

<ACRONYM> <Explanation>

ARQ
BCH
BER
BS

BSS
CBR
CCCH
CCTrCH
CDMA
CFN
cal
CRC
DCA
DCCH
DCH
DL
DRX
DSCH
DTX
E-AGCH

Automatic Repeat on Request
Broadcast Channel

Bit Error Rate

Base Station

Base Station Subsystem
Constant Bit Rate

Common Control Channel
Coded Composite Transport Channel
Code Division Multiple Access
Connection Frame Number
Channel Quality Indicator
Cyclic Redundancy Check
Dynamic Channel Allocation
Dedicated Control Channel
Dedicated Channel

Downlink

Discontinuous Reception
Downlink Shared Channel
Discontinuous Transmission
E-DCH Absolute Grant Channel
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ECSN
E-DCH
E-HICH
E-PUCH
E-RUCCH
E-TFCI
E-UCCH
FACH
FDD
FDMA
FEC
FER

GF
HARQ
HS-DSCH
HS-PDSCH
HS-SCCH
HS-SICH
IMB

JD

L1

L2

LLC
MA
MAC
MBSFN
MICH
MIMO
MS

MT
MU-MIMO
NRT
OVSF
PC
PCCC
PICH
PCH
PhCH

Pl
PLCCH
Pq

QoS
QPSK
RACH
RF

RLC
RMF
RRC
RRM
RSC
RSN

RT
RTBS
RU

RV
SCCC
SCH
SNR
TCH
TDD
TDMA
TFC

13

E-AGCH Cyclic Sequence Number
Enhanced Dedicated Channel

E-DCH Hybrid ARQ Indicator Channel
E-DCH Physical Uplink Channel

E-DCH Random Access Uplink Control Channel
E-DCH Transport Format Combination Indicator
E-DCH Uplink Control Channel

Forward Access Channel

Frequency Division Duplex

Frequency Division Multiple Access
Forward Error Control

Frame Error Rate

Galois Field

Hybrid Automatic Repeat reQuest

High Speed Downlink Shared Channel
High Speed Physical Downlink Shared Channel
Shared Control Channel for HS-DSCH
Shared Information Channel for HS-DSCH
Integrated Mobile Broadcast

Joint Detection

Layer 1

Layer 2

Logical Link Control

Multiple Access

Medium Access Control

MBMS over a Single Frequency Network
MBMS Indicator Channel

single user Multiple Input Multiple Output
Mobile Station

Mobile Terminated

Multi-User Multiple Input Multiple Output
Non-Real Time

Orthogonal Variable Spreading Factor
Power Control

Parallel Concatenated Convolutional Code
Paging Indicator Channel

Paging Channel

Physical Channel

Paging Indicator (value calculated by higher layers)

Physical Layer Common Control Channel
Paging Indicator (indicator set by physical layer)
Quality of Service

Quaternary Phase Shift Keying

Random Access Channel

Radio Frequency

Radio Link Control

Recommended Modulation Format

Radio Resource Control

Radio Resource Management

Recursive Systematic Convolutional Coder
Retransmission Sequence Number

Real Time

Recommended Transport Block Size
Resource Unit

Redundancy Version

Serial Concatenated Convolutional Code
Synchronization Channel

Signal to Noise Ratio

Traffic channel

Time Division Duplex

Time Division Multiple Access
Transport Format Combination

3GPP
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TFCI Transport Format Combination Indicator
TFRI Transport Format Resource Indicator
TPC Transmit Power Control
TrBk Transport Block
TrCH Transport Channel
TTI Transmission Time Interval
UE User Equip ment
UL Uplink
UMTS Universal Mobile Telecommunications System
USCH Uplink Shared Channel
UTRA UMTS Terrestrial Radio Access
VBR Variable Bit Rate
4 Multiplexing, channel coding and interleaving for the

1.28 Mcps, 3.84 Mcps and 7.68 Mcps options

In the case of the 3.84 Mcps option, clause 4 applies only for non-MBSFN-IM B operation. Multiplexing, channel
coding and interleaving for 3.84 Mcps MBSFN IM B operation is described in sub-clause 5.

4.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting (including rate matching), and interleaving and transport channels mapping onto/splitting from physical
channels.

In the UTRA-TDD mode for the 1.28 Mcps, 3.84 Mcps and 7.68 Mcps options, the total number of basic physical
channels (a certain time slot one spreading code on a certain carrier frequency) per frame is given by the maximum
number of time slots and the maximum number of CDMA codes per time slot.

4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH, DSCH, USCH, BCH, FACH and PCH. Other
transport channek which do not use the general method are described separately below.

Figure 1 illustrates the overall concept of transport-channel coding and multiplexing. Data arrives to the
coding/multiplexing unit in form of transport block sets, once every transmission time interval. The tran s mission time
interval is transport-channel specific fromthe set {5 ms"™"), 10 ms, 20 ms, 40 ms, 80 ms}.

Note: ™ may be applied for PRACH for 1.28 Mcps TDD
The following coding/multip lexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- TrBkconcatenation / Code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3) ;
- radio frame size equalization (see subclause 4.2.4);
- interleaving (two steps, see subclauses 4.2.5and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- rate matching (see subclause 4.2.7);
- multiplexing of transport channek (see subclause 4.2.8);

- bit scrambling (see subclause 4.2.9);
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- physical channel segmentation (see subclause 4.2.10);
- sub-frame segmentation(see subclause 4.2.11A only for 1.28Mcps TDD)
- mapping to physical channels (see subclause 4.2.12).

The coding/multip lexing steps for uplink and downlink are shown in figures 1 and 1A.
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Figure 1: Transport channel multiplexing structure for uplink and downlink for 3.84Mcps and 7.68
Mcps TDD
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Figure 1A: Transport channel multiplexing structure for uplink and downlink of 1.28Mcps TDD
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Primarily, transport channek are multiplexed as described above, i.e. into one data stream mapped on one or several
physical channels. However, an alternative way of multip lexing services is to use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having several parallel multiplexing chains as in figures 1and 1A, resulting
in several data streams, each mapped to one or several physical channels.

42.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is 24,
16, 12, 8 or O bits and it is signalled fromhigher layers what CRC size that should be used for each transport channel.
42.1.1 CRC calculation

The entire transport block is used to calculate the CRC parity bits for each transport block. The parity bits are generated
by one of the following cyclic generator polynomials:

gcre2a(D) = D*+D®+D°+D°+D+1
gerars(D) = D'° + D +D° +1
Jere2(D) =D+ D™ +D°+ D’ + D + 1
gcrs(D) = D2+ D"+ D*+ D* + D + 1

Denote the bits in a transport block delivered to layer 1by  @.;, @iz

Qymg s - - -» Qi » aNd the parity bits by

Pim1+ Pim2+ Pimzs« - +» Pimy, - Ai is the size of a transport block of TrCH i, m is the transport block number, and L; is the
number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled fromhigher layers.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

a_ DA% 44

iml im2

+22 24 23 22 1
DA+ +"'+aimAD + pimlD + pimZD +...F pim23D + pim24
yields a remainder equal to 0 when divided by gcre4(D), polynomial:

8 D

A +15 A +14

16 15 14 1
+a'im2D +"'+aimAi D™+ pimlD + pimZD +...t pimlSD + pimlG
yields a remainder equal to 0 when divided by gcrcrs(D), polynomial:

a_ D"'ia

(+10 12 11 10 1
iml |m2DA'Jr +"'+aimAi D™ + pimlD + pimZD +...F pimllD + pimlz
yields a remainder equal to 0 when divided by gcrcr2(D) and the polynomial:
(+7 (+6 8 7 6 1
a DN +a DA +.. 48, D'+ D" + D%+ 4 Py D+ P

iml

yields a remainder equal to 0 when divided by gcres(D).

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
are input to the CRC calculation (M= 0) and the size of a transport block is zero (Aj= 0), CRC shall be attached, i.e. all
parity bits equal to zero.

42.1.2 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by B,,1,0,.5,0103,- - - b,mBi , where B; = A; + L;. The relation between @imk

and bim is:
B =& k=1,2,3, ..., A

Bk = Pimt,s1-oay K=A+ LA +2A +3, . A+
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4.2.2  Transport block concatenation and code block segmentation

Alltransport blocks in a TTl are serially concatenated. If the number of bits ina TT1 is larger than the maximum size of
a code block, then code block segmentation is performed after the concatenation of the transport blocks. The maximum
size of the code blocks depends on whether convolutional, turbo coding or no coding is used for the TrCH.

42.2.1 Concatenation of transport blocks

The bits input to the transport block concatenation are denoted by by, 0,5, Biz- - B Where i is the TrCH

iml? ~im2?
number, m is the transport block number, and B; is the number of bits in each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by Xy, Xjp, Xi3, ..., Xy, » Where

is the TrCH number and X;=M;B;. They are defined by the following relations:
Xy = bllk k=12 .., B;

X =By gy K=Bi+1Bi+2 .., 2B

Xg =005 0on) kK =2Bi+1,2Bi+2, .., 3B;

X =Bim, -om, gy K= (Mi—1Bi+ 1, (Mi— 1)Bi + 2, ..., MiB;

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blocks on TrCH i is denoted by C;. If the number of bits input to
the segmentation, X;, is not a multiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
always set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;
- turbo coding: Z = 5114;

- no channel coding: Z = unlimited.

The bits output from code block segmentation, for C; = 0, are denoted by 0;;, 05,03, .-, Opr, . Where i is the TrCH
number, r is the code block number, and K; is the number of bits per code block.

Number of code blocks:
[X,/Z] when Z # unlimited

C =40 when Z = unlimited and X, =0
1 when Z = unlimited and X, # 0

Number of bits in each code block (applicable for C;j = 0 only):

if X; <40and Turbo coding is used, then

Ki =40
else

Ki=/Xi/C;/
end if
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Number of filler bits: Y; = CiK; — X

fork =1to Y; -- Insertion of filler bits
Oy =0
end for

fork =Y;+1to K;

Oi = Xi,(k—Yi)
end for
r=2 -- Segmentation
while r <C;

fork =1to K;

Oirkc = X (ke(r-1)-K,—v,)
end for
r=r+l

end while

4.2.3  Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0;;, 05,03, .-, Ojr, , Where i is the
TrCH number, r is the code block number, and K; is the number of bits in each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Vi1, Yirzs Yiras- -1 Yiry, » Where Y; is the number of

encoded bits. The relation between Oijrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels:

- convolutional coding;

- turbo coding;

- no coding.

Usage of coding scheme and coding rate for the different types of TrCH is shown in tables 1 and 1A. The values of Y; in
connection with each coding scheme:

- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K; + 24;
- turbo coding with rate 1/3: Y; = 3*K; + 12;

- nocoding: Y; = K.
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Table 1: Usage of channel coding scheme and coding rate for 3.84Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH Turbo coding 1/3
PCH Convolutional coding 1/2
RACH
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3
No coding

Note: Rate 1/3 Turbo coding is only applied to BCH when the beacon timeslot uses burst type 4; rate 1/2 convolutional
coding is only applied to BCH when the beacon timeslot uses burst type 1. For the MBSFN FACH, only rate 1/3 Turbo
coding shall be applied.

Table 1A: Usage of channel coding scheme and coding rate for 1.28Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH 1/3
PCH ) . 1/3,1/2
RACH Convolutional coding 5
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3
No coding

Note: For the MBSFN FACH, only rate 1/3 Turbo coding shall be applied.

423.1

Convolutional coding
Convolutional codes with constraint length 9 and coding rates 1/3 and 1/2 are defined.
The configuration of the convolutional coder is presented in figure 2.

Output from the rate 1/3 convolutional coder shall be done in the order output 0, output 1, output 2, output 0, output 1,
output 2, output 0,...,output 2. Output fromthe rate 1/2 convolutional coder shall be done in the order output 0, output
1, output 0, output 1, output 0, ..., output 1.

8 tail bits with binary value 0 shall be added to the end of the code block before encoding.

The initial value of the shift register of the coder shall be "all 0" when starting to encode the input bits.
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Input
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) S Ve | Output 0
> > > % > Gy =561 (octal)
S e S | X XY ouputl
d v v g g e G, = 753 (octal)
(a) Rate 1/2 convolutional coder
Input MLl =
—r bbbl bk—bh{ph—~{bhD]
Y 4 Y Y Y Y Output 0
> > > > > > > G, = 557 (octal)
B oy X Xl outputt
v o W - - G, = 663 (octal)
="> =") =(V> ="> » Output 2
G, =711 (octal)
(b) Rate 1/3 convolutional coder
Figure 2: Rate 1/2 and rate 1/3 convolutional coders
4.2.3.2 Turbo coding
42321 Turbo coder

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is 1/3. The structure of Turbo coder is
illustrated in figure 3.

The transfer function of the 8-state constituent code for PCCC is:

G(D)= |:1’ g,(D) .
90(D)

where
go(D) = 1+ D + D’,

9. (D)=1+D+D%

The initial value of the shift registers of the 8-state constituent encoders shall be all zeros when starting to encode the
input bits.

Output from the Turbo coderis, Y'(0), X(1), Y(1), Y'(1), etc:
X11 Zl, lel X2| 221 Z'Zl R XK1 ZKI ZIKi

where Xq, Xo, ..., Xk are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z;, z, ..., zx and z'y, Z, ..., Z' are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by x'1, X', ..., X'k, and these bits are to be input to the
second 8-state constituent encoder.
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Xk
1st constituent encoder
Xk
Input —s -I»
Y
Input Output
Turbo code
internal interleaver 2nd constituent encoder
Output

Figure 3: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

42.3.2.2 Trellis termination for Turbo coder

Trellis termination is performed by taking the tail bits fromthe shift register feedback after all information bits are
encoded. Tail bits are padded after the encoding of information bits.

The first three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 3 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
constituent encoder (lower switch of figure 3 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

1 1 1 L} 1 1
XK+11 ZK+11 XK+21 ZK+21 XK+31 ZK+31 X K+1y Z K+1y X K+23y Z K+23y X K+33 z K+3-

42323 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to a rectangular matrix with padding, intra-row and inter-row

permutations of the rectangular matrix, and bits-output fromthe rectangular matrix with pruning. The bits input to the
Turbo code internal interleaver are denoted by  X;, X, , Xg,..., X, , where K is the integer number of the bits and takes
onevalue of40 < K < 5114. The relation between the bits input to the Turbo code internal interleaver and the bits

input to the channel coding is defined by X, =0, and K=K;.

The following subclause specific symbols are used insubclauses 4.2.3.2.3.1t04.2.3.2.3.3 :

K Number of bits input to Turbo code internal interleaver
R Number of rows of rectangular matrix

C Number of columns of rectangular matrix

p Prime number

v Primitive root

(s(i)) ief01p-2) Base sequence for intra-row permutation
gi Minimum prime integers

ri Permuted prime integers
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<T (l )>ie{0,1,~~-,R—l} Inter-row permutation pattern

<Ui (J)> Intra-row permutation pattern of i-th row
jefol-.c1

i Index of row number of rectangular matrix

j Index of column number of rectangular matrix
k Index of bit sequence
423231 Bits-input to rectangular matrix with padding

The bit sequence X, X,, X5,..., X, inputto the Turbo code internal interleaver is written into the rectangular matrix
as follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:
5,if (40 < K <159)
R =4 10,if (160 < K <200)or (481 < K <£530)) .
20, if (K = any other value)
The rows of rectangular matrix are numbered 0, 1, ..., R - 1 from top to bottom.

(2) Determine the prime number to be used in the intra-permutation, p, and the number of columns of rectangular
matrix, C, such that:

if (481 < K < 530)then
p=53and C=p.
else
Find minimum prime number p from table 2 such that
K <Rx(p+1),
and determine C such that

p-1 if K<Rx(p-1)
C=<p if Rx(p-)<K<Rxp.
p+l if Rxp<K

end if

The columns of rectangular matrix are numbered 0, 1, ..., C - 1 from left to right.
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Table 2: List of prime number p and associated primitive root v

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2

41 6 89 3 149 2 199 3

43 3 97 5 151 6 211 2

(3) Write the input bit sequence X, X,, X5,..., X, intothe R x C rectangular matrix row by row starting with bit
y1 in column 0 of row O:

Y1 Yo Y3 - Ye
Yc+) Yc+2) Yc+3) -+ Yoc
YrRpcy) Y(r-nc+2) YR-pc+3) --Yrxc

where yy =xcfork =1, 2, .., Kand if R x C > K, the dummy bits are padded such that y, =0orl fork =K+ 1,

K+ 2, ...,RxC. These dummy bits are pruned away from the output of the rectangular matrix after intra-row
and inter-row permutations.

423232 Intra-row and inter-row permutations

After the bits-input to the Rx C rectangular matrix, the intra-row and inter-row permutations for the R x C rectangular
matrix are performed stepwise by using the following algorithm with steps (1) — (6).

(1) Select a primitive root v from table 2 in section 4.2.3.2.3.1, which is indicated on the right side of the prime
number p.

(2) Construct the base sequence <s(j)>je{01”_ o2} for intra-row permutation as:

s(j)=(vxs(j—1)modp, j=1,2...(p - 2),and s(0) = L.

(3) Assign qo =1 to be the first prime integer in the sequence <qi> i , and determine the prime integer q; in

ie{0,1,-,R-1}

the sequence <qi> i R-1) to be a least prime integer such that g.c.d(gi, p-1) =1, q; > 6, and q; > ¢ 1) for

ie0,1, -,
eachi=1,2, ...,R- 1 Hereg.c.d. is greatest common divisor.

(4) Permute the sequence (q; to make the sequence (r; such that
: } ' }

ief0,,-,R-1 ie{0,1-R-1
rrp=9i, 1=01 ...,R-1,

where <T(i )>i€{0’1'___’R_l} is the inter-row permutation pattern defined as the one of the four kind of patterns,

which are shown in table 3, depending on the number of input bits K.

Table 3: Inter-row permutation patterns for Turbo code internal interleaver

Number of input bits Number Inter-row permutation patterns
K ofrows R <T(0), T(1), ..., T(R - 1)>
(40<K <159) 5 <4,3,2,1,0>
(160<K<200)or (481<K<530) 10 <9,8,7,6,5,4,3,2,1,0>
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(2281 <K <2480) or (3161 <K<3210) 20 <19, 2,18,16,13,17,15,3,1,6,11, 8, 10>
2,18,1

K = any other value 20 <19,9,14,4,0, ,18,10,8, 13,17,3,1,16, 6, 15,11>

(5) Performthe i-th (i = 0,1, ..., R - 1) intra-row permutation as:

if (C =p) then
Ui(i)=s((ixr)mod(p-1)),  j=01 ... (p-2) and Ui(p-1)=0,
where U;(j) is the original bit position of j-th permuted bit of i-th row.

end if

if (C=p + 1) then
U;(j)=s((jxr)mod(p-1),  j=0,1, ..., (p-2). Up-1)=0andUp)=p,
where U;(j) is the original bit position of j-th permuted bit of i-th row, and
if (K =R xC)then

Exhange Ug.1(p) with Ug.1(0).

end if

end if

if (C=p -1)then
U;(j)=s((jxr)mod(p-1))-1, j=0,1, ..., (p-2),
where U;(j) is the original bit position of j-th permuted bit of i-th row.

end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T (i)>ie{0 e

where T(i) is the original row position of the i-th permuted row.

4.2.3.2.3.3 Bits-output from rectangular matrix with pruning

After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by y'y:

Yi Ywa Yera - Y(CRre)
Yo Y@wre2 Yer2) --Y(Cre2)

Yr

Yor Y'3r o Yor

The output of the Turbo code internal interleaver is the bit sequence read out column by column fromthe intra-row and
inter-row permuted R x C rectangular matrix starting with bit y'; in row 0 of column 0and ending with bit y'cg in row
R-1of column C - 1. The output is pruned by deleting dummy bits that were padded to the input of the rectangular
matrix before intra-row and inter row permutations, i.e. bits y'x that corresponds to bits yx with k > K are removed from
the output. The bits output from Turbo code internal interleaver are denoted by X1, X, ..., X'k, where X'; corresponds to
the bit y'x with smallest index k after pruning, x'; to the bit y'x with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver is K and the total number of pruned bits is:

RxC -K.
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4233 Concatenation of encoded blocks

After the channel coding for each code block, if C; is greater than 1, the encoded blocks are serially concatenated so that
the block with lowest index r is output first fromthe channel coding block, otherwise the encoded block is output from

channel coding block as it is. The bits output are denoted by C;;,C;,,Ci3,...,Cc , where i is the TrCH number and E; =

CiYi. The output bits are defined by the following relations:

Cik = Vi k=12 ..,
Cic = Yiooy) K=YitLYi+2 . 2Y

Cic = Yiakavyy K=2Vi+1,2i+2 . 3Y

Ci = Yic tecay) K=Ci-1Yi+1 Ci-DYi+2 ., O

If no code blocks are input to the channel coding (C; =0), no bits shall be output fromthe channel coding, i.e. E; = 0.

4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in the subclause 4.2.6.

The input bit sequence to the radio frame size equalisation is denoted by C;;, C;5, Cjz, . .., Cje , where i is TrCH number

and E; the number of bits. The output bit sequence is denoted by t;;, t;,, t;3, ..., T, where Tjis the number of bits. The
output bit sequence is derived as follows:

tik:CiknyI‘k: 1...E and
tik:{O , 1} for k= Ei+1... Tj, if Ei<T,;
where

Ti :Fi * Ni and

N; = (Ei/Fi—| is the number of bits per segment after size equalisation.

425  1stinterleaving

The 1* interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver is denoted by Xj 1, X; 5, X; 3,... X; x, , Where i is TrCH number and X; the number of bits. Here X; is

guaranteed to be an integer multiple of the number of radio frames in the TT1. The output bit sequence from the block
interleaver is derived as follows:

1) select the number of columns C1 from table 4 depending on the TTI. The columns are numbered 0, 1, ..., C1-1
from left to right.

2) determine the number of rows of the matrix, R1 defined as
R1=X;/ Cl.
The rows of the matrix are numbered 0, 1, ..., R1 - 1 from top to bottom.

3) write the input bit sequence into the R1 x C1 matrix row by row starting with bit X;, in column 0of row 0

and ending with bit  X; gy,.cqy incolumn C1-1ofrow R1-1:
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Xi,l Xi,2 Xi,3 tee Xi,Cl
Xi (c141) Xi (c1:2) Xi (c13) -+ Xi (2xc1)
Xi,((Rl—l)xC1+l) Xi,((Rl—l)xCl+2) Xi,((Rl—l)xC1+3) cee Xi,(RGCl)
4) Perform the inter-column permutation for the matrix based on the pattern <P1c1(j)>,-e{01 c1a) shown in

table 4, where P1c;(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Vi:

Yii  Yiwruy Yiewuy - Yigcroxru

Yie VYiwruz Yiewrw o Yigcroxrio)

Yirt  Yiexry Yisry -+ Yicwry

5) Read the output bit sequence Y; 1, Y1 Yisr--1 Yi(cwry OFthe block interleaver column by column from the

inter-column permuted R1 x C1 matrix. Bit Y;; corresponds to row 0 of column Oand bit Y .y
corresponds to row R1 - 1 of column C1- 1.

Table 4 Inter-column permutation patterns for 1st interleaving

TTI Number of columns C1 Inter-column permutation patterns
<P1ci1(0), P1ci(1), ..., P1cy(C1-1)>
5ms* 7,10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,153,7>

D can be used for PRACH for 1.28 Mcps TDD

425.1 Relation between input and output of 1% interleaving

The bits input to the 1*" interleaving are denoted by t;;,t; ,,t; 5,...,t; 7 , where i is the TrCH numberand T; the
number of bits. Hence, Xjx = tixand X; = T;.

The bits output fromthe 1% interleaving are denoted by d; ;,d;,,d; 5,...,d; 1, and dix=yix

4.2.6 Radio frame segmentation

When the transmission time interval is longer than 10 ms, the input bit sequence is segmented and mapped onto
consecutive F; radio frames. Following radio frame size equalisation the input bit sequence length is guaranteed to be an
integer multiple of F;.

The input bit sequence is denoted by X, Xj,, Xiz, ..., Xix. where i is the TrCH number and X; is the number bits. The

Fi output bit sequences per TTl are denoted by ¥; 115 Yin2s Yinsr- -1 Yiny Where niis the radio frame number in

current TTland Y; is the number of bits per radio frame for TrCH i. The output sequences are defined as follows:
yi,nik = Xi,((nifl}Yi)+k ni=1. Fk=1..Y;
where

Yi = (Xj / F;) is the number of bits per segment.

The nj —th segment is mapped to the n; —th radio frame of the transmission time interval.
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The input bit sequence to the radio frame segmentation is denoted by d;,d;,,d,, ..., d;; , wherei is the TrCH

number and T; the number of bits. Hence, X;x = dix and X; = T;.

The output bit sequence corresponding to radio frame n; is denoted by €;,€,,,€;3,...,€ ,where iis the TrCH

number and N; is the number of bits. Hence, €, =Y; ., and N; =Y;.

4.2.7  Rate matching

Rate matching means that bits on a TrCH are repeated or punctured. Higher layers assign a rate-matching attribute for
each TrCH. This attribute is semi-static and can only be changed through higher layer signalling. The rate-matching
attribute is used when the number of bits to be repeated or punctured is calculated.

The number of bits on a TrCH can vary between different transmission time intervals. When the number of bits between
different transmission time intervals is changed, bits are repeated to ensure that the total bit rate after TrCH
multiplexing is identical to the total channel bit rate of the allocated physical channels.

If no bits are input to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH.

Notation usedin subclause 4.2.7 and subclauses:

Nij : Number of bits in a radio frame before rate matching on TrCH i with transport format co mbination j.

AN, ; © Ifpositive — number of bits to be repeated in each radio frame on TrCH i with transport format

combination j.

If negative — number of bits to be punctured in each radio frame on TrCH i with transport format
combination j.

RM; : Semi-static rate matching attribute for TrCH i. Signalled fromhigher layers.

PL: Puncturing limit. This value limits the amount of puncturing that can be applied in order to minimise the
number of physical channels. Signalled from higher layers. The allowed puncturing in % is actually equal
to (1-PL)*100.

Ngawj:  Total number of bits that are available fora CCTrCH in a radio frame with transport format
combination j.

P: number of physical channels used in the current frame.

Pmax maximum number of physical channels allocated fora CCTrCH.

Up: Number of data bits in the physical channel p with p = 1...P during a radio frame.

l: Number of TrCHs in a CCTrCH.

Zij . Intermediate calcu lation variable.

Fi: Number of radio frames in the transmission time interval of TrCH i.

ni: Radio frame number in the transmission time interval of TrCH i (0 <n; < F)).

q: Average puncturing or repetition distance(normalised to only show the remaining rate matching on top of

an integer number of repetitions).

P1e(n): The column permutation function of the 1% interleaver, P1¢(x) is the original position of column with
number x after permutation. P1 is defined on table 4 of section 4.2.5 (note that P1f self-inverse).

S[n] : The shift of the puncturing or repetition pattern for radio frame n; when N = PlFi (ni )

TFi(j) :  Transport format of TrCH i for the transport format combination j.

TFS(i) :  The set of transport format indexes | for TrCH .
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Eini - Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€plus - Increment of variable e in the rate matching pattern determination algorithmof subclause 4.2.7.3.
€minus - Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
b: Indicates systematic and parity bits.

b=1: Systematic bit. X(t) in subclause 4.2.3.2.1.
b=2: 1% parity bit (fromthe upper Turbo constituent encoder). Y(t) in subclause 4.2.3.2.1.

b=3: 2" parity bit (fromthe lower Turbo constituent encoder). Y'(t) in subclause 4.2.3.2.1.

Note: when the TTI is 5msec for 1.28Mcps, the above notation refers to a sub-frame rather than a radio frame. In this
case, Fi=1and n; = 0.

42.7.1 Determination of rate matching parameters

The following relations, defined for all TFC j, are used when calculating the rate matching pattern:

Z,;=0

[ZRM N, [ Now
> RM.*N.,

foralli=1..1(2)

Zi,j:

AN, =2, =2, ;—N;; foralli=1..1
Puncturing can be used to minimise the required transmission capacity. The maximum amount of puncturing that can be
applied is 1-PL, PL is signalled fromhigher layers. The possible values for Nga, depend on the number of physical
channels Py, allocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI code word, usage of TPC and multiframe structure), which is given in [7].

For each physical channel an individual minimum spreading factor Sppi, is transmitted by means of the higher layers.
Denote the number of data bits in each physical channel by U, s, , where p indicates the sequence number 1<p<Ppax
and Sp indicates the spreading factor of this physical channel: Sp takes the possible values {16, 8, 4, 2, 1} for 1.28Mcps
TDD and 3.84Mcps TDD, Sp takes the possible values {32, 16, 8, 4, 2, 1} for 7.68Mcps TDD. The indexp is described
in section 4.2.12 with the following modifications: spreading factor (Q) is replaced by the minimum spreading factor
Spmin and k is replaced by the channelization code indexat Q= Sppin. Then, for Nya, 0ne of the following values in
ascending order can be chosen:

plvsj-min ’Ulelmln +U2152m|n ’Ulelmm +U2182min +"'+Upmax'(spmax)min }

Optionally, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Nga¢, IS
one of the following values in ascending order:

p1v16"nulvsj~min ’Ulelmin +LJ2!:LG"“'LJ:L!S]-r11in +U2vszmin l“'LJ:I-'S]-mir1 +U2!Szmin +“'+UPmaxv16’“"lleS]-min +U2!Szmin +“'+UPmax'(SPmax)min}

Naata, j for the transport format combination j is determined by executing the following algorithm:

1I<y<I

I
SET1 = { Ngata Such that (min {RM y }) X Ndata —PLx Z RM x % Nx,j is non negative }
x=1

Ndata,j =min SET1
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The number of bits to be repeated or punctured, AN;, within one radio frame (one sub-frame when the TTI is 5msec)
foreach TrCH i is calculated with the relations given at the beginning of this subclause for all possible transport format
combinations j and selected every radio frame (sub-frame). The number of physical channels corresponding t0 Nyaa j,
shall be denoted by P.

If AN;; = Othen the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is calculated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters €jni, €pwus, €minus, and X; are needed, which are calculated according to the equations in subclauses 4.2.7.1.1
and 4.2.7.1.2.

427.1.1 Uncoded and convolutionally encoded TrCHs

R =AN;; mod N;; - note: in this context AN;; mod N;j is in the range of 0 to Nj;-1 i.e. -1 mod 10 =9.

if R = 0and 2xR < N;;
then g :|—Ni,,- /R]

else
q=Nij/ R-Nij)]

endif

NOTE 1: qis asigned quantity.

Ifq is even

then q'=q +gcd(lq |, F;)/ F; -- where gcd (lq |, Fi) means greatest common divisor of |q | and F;

NOTE 2: q'is notan integer, but a multiple of 1/8.

else
q'=q
endif
forx=0to F;-1

S[Lxxq'J| mod Fi] = (ILx*q'J| div F)
end for
€ini = (@ x S[P1ri(ni)] x |JAN; | + 1) mod (a x Ni)
Epius = a X X;
€minus = a x [ANj|

puncturing for AN; <0, repetition otherwise.

4.27.1.2 Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. AN;;>0, the parameters in subclause 4.2.7.1.1 are used.

If puncturing is to be performed, the parameters below shall be used. Indexb is used to indicate systematic (b=1), 1°!
parity (b=2), and 2" parity bit (b=3).
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a =2 when b=2
a=1when b=3
[laN; /2], b=2
AN, /2], b=3

If AN; is calculated as 0 for b=2 or b=3, then the following procedure and the rate matching algorithm of
subclause 4.2.7.3 don't need to be performed for the corresponding parity bit stream.

Xi =LN;;/3],
q=LX /AN |
if(q<2)

forr=0to F;-1

S[(3xr+b-1) mod Fi] =r mod 2;

end for
else

if q is even

then g =q-—gcd(q, F)/ Fi  -- where gcd (q, Fj) means greatest common divisor of g and F;

NOTE: ' is notan integer, but a multiple of 1/8.

else q'=q
endif
forx=0to F; -1

r= |—x><q'-| mod Fi;
S[(3xr+b-1) mod Fi] =[ xxq’ | div F;;
endfor
endif

For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.3, where:

X is as above,
eini = (@xS[P1F; (n)]x-JAN;| + X;) mod (axX;), if ejni = 0then ejyi = axX;
Eplus = ax X;

Eminus = ax|JAN;|

42.7.2 Bit separation and collection for rate matching

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:

- Allof the systematic bits that are fromturbo encoded TrCHs.
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- FromO0to 2first and/or second parity bits that are fromturbo encoded TrCHs. These bits come into the first
sequence when the total number of bits in a block after radio frame segmentation is not a multiple of three.
- Some of the systematic, first parity and second parity bits that are for trellis termination.
The second sequence contains:

- Allof the first parity bits that are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bits is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- Allof the second parity bits that are fromturbo encoded TrCHs, except those that go into the first sequence
when the total number of bits is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from 0 to 2 more bits.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 4 and 5.

Rate matching

i X1k )’1ik> i
Radio frame| 1 [Bit separation Bit i TrCH
segmentation|€i ! Xaik Rate matching yzikl collection [fik ; | Multiplexing
| algorithm !
i ﬂb Rate matching &} i
I algorithm !
AAAAAAAAAA >

Figure 4: Puncturing of turbo encoded TrCHs
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Rate matching

Radio frame
segmentation|e;

Bit separation| Bit TrCH
X1ik Vaik_ | collection |fik | | Multiplexing
Rate matching
algorithm

—h

k

____________________________________________________

Figure 5: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b

indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3the third one.

The offsets o for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) ai a2 as
5,10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio frames in the TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by ﬂni .

Table 6: Radio frame dependent offset needed for bit separation

TTI(ms) Po P Jip Bs Pa Bs Pe B
5,10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42721 Bit separation

The bits input to the rate matching are denoted by €;,,€; ,,€;5,...,€; ., where i is the TrCH number and N; is the
number of bits input to the rate matching block. Note that the transport format co mbination number jfor simplicity has
been left out in the bit numbering, i.e. Ni=Nj;. The bits after separation are denoted by Xy ; 1, Xp; 2, Xpj 301 Xp i x. -

For turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.2, with b=1
indicating the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bits in each

separated bit sequence. The relation between €; kx and Xp i k is given below.

For turbo encoded TrCHs with puncturing:

Xiik = ei,3(k—1)+l+(al+ﬂni)mod3 k=1,23,...X Xi =[N;/3]
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XN 3tk = €igng /3 ik k=1,...,N; mod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik =C€isttsai(ayspmds  K=1L 230X i =LNi/3)
Xaik = €iak-1)1ts(py)mods K= L 230 Xi Xi =LNi /3]

Foruncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Xl,i,k =eiyk k=1,23,...X Xi = N;

42722 Bit collection

The bits Xp,jk are input to the rate matching algorithm described in subclause 4.2.7.3. The bits output fromthe rate
matching algorithmare denoted Yy 1, Ypi2s Ybizr---s Yoiiv, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by
Zyi11Zp21 230+ -1 Zp i, - After bit collection, the bits indicated as punctured are removed and the bits are then

denoted by f,, f;,, fi5,..., fiy, , where i is the TrCH number and V; = Ni j+AN;;. The relations between Yi,ik, Zo,i k,
and f; x are given below.

For turbo encoded TrCHs with puncturing (Y;=X;):
Zi 3(k-1)+1+(cq+ f, ymod3 = Y1k k=1,23,...Y
Zi 3Ny 13k = Ynil N, /3 ek k=1,...,N; mod 3 Note: When (N; mod 3) = 0 this row is not needed.
Zi 3(k-1) 1+ (ay+ 5 yod3 = Y2k KL 23,0

Zi 3(k-1)+1+(a5+ 5, )03 = Y3,ik k=1,2,3,..Y

After the bit collection, bits Zj x with value &, where 52{0, 1}, are removed fromthe bit sequence. Bit fi,l corresponds to
the bit Zj k with smallest indexk after puncturing, bit fi,g corresponds to the bit Zj x with second smallest index k after
puncturing, and so on.

Foruncoded TrCHSs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Zi = Yuik k=1,2,3,....Yi

When repetition is used, fi,k:Zi,k and Y;=V;.

When puncturing is used, Y;=X; and bits Zj x with value § where 6£{0, 1}, are removed fromthe bit sequence. Bit fi,1
corresponds to the bit Zj x with smallest index k after puncturing, bit f; 2 corresponds to the bit Z; x with second smallest
indexk after puncturing, and so on.

4.2.7.3 Rate matching pattern determination

The bits input to the rate matching are denoted by X; 1, X; 5, X; 5,..., X x., where i is the TrCH and X; is the parameter
given in subclauses 4.2.7.1.1and 4.2.7.1.2.

NOTE: The transport format combination number j for simplicity has been left out in the bit numbering.
The rate matching rule is as follows:

if puncturing is to be performed
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e=ejpj - initial error between current and desired puncturing ratio
m=1 -- indexof current bit
do while m <= X;

€ =€ — Eminus -- update error

if e <= 0then -- check if bit number mshould be punctured

set bit xj, to Swhere 52{0, 1}

e=¢e +epus -- update error
end if
m=m+1 - next bit
end do
else
e=ej, - initial error between current and desired puncturing ratio
m=1 -- indexof current bit

do while m <= X;
€ =€ — Eminus -- update error
do while e <=0 -- check if bit number mshould be repeated
repeat bit x; m
e=e +epyys --updateerror
end do
m=m+1 - next bit
end do
end if

A repeated bit is placed directly after the original one.

4.2.8  TrCH multiplexing

3GPP TS 25.222 V11.0.0 (2012-09)

Every 10 ms, one radio frame fromeach TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH). If the TTI is smaller than 10ms, then no TrCH

multip lexing is performed.

The bits input to the TrCH multiplexing are denoted by  f;,, f; 5, f; 5,..., iy, , where iis the TrCH id number and V;

is the number of bits in the radio frame of TrCH i. The number of TrCHs is denoted by 1. The bits output from TrCH
mu ltip lexing are denoted by hy,h,,hs,...,hg, where S is the number of bits,ie. S = ZVi . The TrCH multiplexing
i

is defined by the following relations:

hk = fl,k k = 1, 2, eny V]_
hk = le(k_vl) k=Vi+1,Vi+2 ..., 1+V,

e = f3 (k-qvav,)) k= (Vi+Vo)+1, (Vi+Va)+2, ..., (V1+V2)+V3
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hk = fl,(kf(\/1+V2+...+V|71)) k= (V1+V2+... +V|.1)+1, (V1+V2+...+V|.1)+2, ey (V1+V2+...+V|.1)+V|

4.2.9 Bit Scrambling

The bits output fromthe TrCH multiplexer are scrambled in the bit scrambler. The bits input to the bit scrambler are
denoted by h;, h,, hs,...,hg , where S is the number of bits input to the bit scrambling block equal to the total number of

bits on the CCTrCH. The bits after bit scrambling are denoted §;,S,,S,,...,S; .

Bit scrambling is defined by the following relation:

Skzhk®pk k:1,2...,S

and P, results fromthe following operation:

16
b, :(Z g, pkijmod 2; p,=0k<1; p,=1; ¢={0,0,00,000,000101101}

i=1

4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by S,,S,,S;,...,Sg, where S is the number of bits input to the

physical channel segmentation block. The number of PhCHs after rate matching is denoted by P, as defined in
subclause 4.2.7.1.

The bits after physical channel segmentation are denoted U_,,U, ,,U Uy , where p is PhCH number and U,
~p

py]_! p’2) p’3)"'!

is the in general variable number of bits in the respective radio frame for each PhCH. The relation between Sk and Up k
is given below.

Bits on first PhCH after physical channel segmentation:
ul,k=sk k=1,2, ceey U1

Bits on second PhCH after physical channel segmentation:
Uy = Speeuy) k=1,2,..,U;

Bits on the P"" PhCH after physical channel segmentation:

Upk =Sksupr. a0,y  K=12,.,Up

4.2.11 2nd interleaving

The 2" interleaving is a block interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output fromthe matrix with pruning. The 2nd interleaving can be applied jointly to
all data bits transmitted during one frame, or separately within each timeslot, on which the CCTrCH is mapped. The
selection of the 2nd interleaving scheme is controlled by higher layer.
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4211.1 Frame related 2nd interleaving

In case of frame related 2" interleaving, the bits input to the block interleaver are denoted by X, X,, X5,..., X,

where U is the total number of bits after TrCH mu ltip lexing transmitted during the respective radio frame with

S=U=>U,.
p

The relation between Xk and the bits Up k in the respective physical channels is given below:

X = Ugy k=12, ..,U;
Xesuy) =Uzk k=1,2,...U
X(k+U1+...+UP,1) :uP,k k=1,2,...,Up

The following steps have to be performed once for each CCTrCH:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2- 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U< R2 XC2.
The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X, X,, X5,..., X, intothe R2 x C2 matrix row by row starting with bit Yy, in

column 0 of row O:

Y1 Y, Ys cr Yoo
Y (cas1) Yica+2) Y (co+3) - Yixc2)
Yro-mcor)y  Yrenxcr2)  Y(re-mxc2e3) -+ Y(R2xc2)

where Y, =X, fork=1,2 .., Uandif R2 x C2 > U, the dummy bits are padded such that Y, =0or1fork

=U+1,U+2 .. R2x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P 2(j)>j€{0l o) that is shown in

table 7, where P,(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Y', .

y|1 y|(R2+l) y'(2xR2+1) cee y'((CZ-l)xR2+l)

ylz y'(R2+2) y'(2><R2+2) "'yl((C2-1)><R2+2)

Yree Yory Yery - Yy

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 x C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits Yy', that corresponds to bits Y, with k > U are removed

fromthe output. The bits at the output of the block interleaver are denoted by  Z,,Z,,...,Z, , where Z3
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corresponds to the bit y', with smallest index k after pruning, Z> to the bit y', with second smallest indexk
after pruning, and so on.

The bits z,,2,,...,Z, shallbe segmented as follows:

U1’k=zk k:1,2, ey U1

Uy = Zgiuy)

Upk = Zksu+. 4Up ) k=12,..,Up

The bits after frame related 2" interleaving are denoted by Vi1r Vi 200 Vi, » Where t refers to the timeslot

sequence number and U, is the number of bits transmitted in this timeslot during the respective radio frame.

Let T be the number of time slots in a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes 1 and 2),and t =1,...,T . The physical layer shall assign the time slot

sequence number t in ascending order of the allocated time slots in the CCTrCH in the respective radio frame. In
time slot t, R, refers to the number of physical channels within the respective time slot and r =1,..., R . The
relation between r and t and the physical channel sequence number p as detailed in 4.2.12.1 is given by:

p=r t=1
P=R +R,...,R +r  1<t<T

Defining the relation  Ugrk =Upk and denoting Utr as the number of bits for physical channel r in time slot t,
the relation between V¢ and Ut rk is given below:

Vi = Uik k=12, .. Uy

Vi (k) =Yt 2.k

Vt,(k+Ut1+...+U[(Rt,1)) =Ur k k=12, .., Uth

42.11.2 Timeslot related 2" interleaving

In case of timeslot related 2" interleaving, the bits input to the block interleaver are denoted by
Xi11Xi,21 X 311 Xy, » Where tis the timeslot sequence number, and Uy is the number of bits transmitted in this

timeslot during the respective radio frame.

Let T be the number of time slots in a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes 1 and 2),and t =1,..., T . The physical layer shall assign the time slot

sequence number t in ascending order of the allocated time slots in the CCTrCH in the respective radio frame. In
timeslot t, Ry refers to the number of physical channels within the respective timeslotand I =1,..., R, . The relation
between r and t and the physical channel sequence number p as detailed in 4.2.12.1 is given by:

p=r t=1

P=R+R,,...,R +r 1<t<T
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Defining the relation Utrk =Upk and denoting U, as the numberofbits for physical channel r in time slot t, the
relation between Xtk and Uk, rk is given below:

X = Uy k=1,2,.., Uy

X (k+uy) = Yt,2.

X kUt Uy —Utrk  K=L 2, U,

The following steps have to be performed for each timeslot t, on which the respective CCTrCH is mapped:

(1) Assign C2 = 30to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2- 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U< R2x C2
The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X; 1, X; 51 X; 35..-, Xy, Intothe R2 x C2 matrix row by row starting with bit

Y1 incolumn O of row 0:

Yia Yi2 Yis oo Yico
Yi.(co+1) Yi(co+2) Yi.(co+3) o+ Yixc2)
Yiro-mxc2:)  Yire-nxc2:2)  Yi(Ro-nxc2is)  c-- Yi(r2xc2)

where Y, =X, fork=12, .., Uandif R2x C2 > U, the dummy bits are padded such that y,, =0or1

fork=U;+ 1, U+ 2, ..., R2x C2. These dummy bits are pruned away from the output of the matrix after the
inter-colu mn permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P 2(j)>J 0 that is shown in

€{04,...,c2-1}
table 7, where P2(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Y', , .

Vi Yiwreny Yiewsny oo Yiczywz
Yie Yirzo Yiowrz oY)
Yire Yiery Yiery - Yicary

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 x C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits Y';, that corresponds to bits Y, withk > U, are
removed fromthe output. The bits after time slot 2" interleaving are denoted by Vi1 Vipre- s Viy,  Where Vi1

corresponds to the bit y't,k with smallest index k after pruning, Vi 2 to the bit y't,k with second smallest
indexk after pruning, and so on.
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Table 7 Inter-column permutation pattern for 2nd interleaving

Number of Columns C2 Inter-column permutation pattern

< P2(0), P2(1), ..., P2(C2-1) >
<0, 20, 10, 5, 15, 25, 3, 13, 23, 8, 18, 28, 1, 11, 21,
6,16,26,4,14,24,19,9,29,12,2,7,22,27,17>

30

4.2.11A Sub-frame segmentation for the 1.28 Mcps option

In the 1.28Mcps TDD, it is needed to add asub-frame segmentation unit between 2nd interleaving unit and physical
channel mapping unit when the TT1 of the CCTrCh is greater than 5msec. In this case, the operation of rate-matching
guarantees that the size of bit streams is an even number and can be subdivided into 2 sub-frames. The transport channel
mu ltip lexing structure for uplink and downlink is shown in figure 1A.

The input to the sub-frame segmentation unit is segmented into timeslot chunks, where each timeslot chunk contains all
of the bits that are to be transmitted in a given timeslot position in both of the sub-frames.

. . . Xy Xigy Xigyoooy Xige. .. . . .
The input bit sequence is denoted by 11’ 7127 713 i where i is the timeslot number and X; is the number of bits

transmitted in timeslot i in a radio frame. The two output bit sequences per radio frame are denoted by Yin1, Yin2
Yins, ---» Vinyi Where nis the sub-frame number in current radio frame and Y; is the number of bits per sub-frame for
timeslot i. The output sequences are defined as follows:

yi,n,k: Xi'((n_l)_Yi)+k,n= lor2, k=1..Y;

where

Yi = (X;/ 2) is the number of bits in timeslot i per sub-frame,

Xik is the K™ bit of the input bit sequence and

Yinkis the K™ bit of the output bit sequence corresponding to the n™" sub-frame

4.2.12 Physical channel mapping

42121 Physical channel mapping for the 3.84 Mcps and 7.68Mcps options

The PhCH for both uplink and downlink is defined in [7]. The bits after physical channel mapping are denoted by

Wpyl,Wp’Z,...,Wp’Up , Where p is the PACH number corresponding to the sequence number 1<p<P of this physical

channel as detailed below, U, is the number of bits in one radio frame for the respective PhCH, and P<. Ppay. The bits

W k are mapped to the PhCHs so that the bits for each PhCH are trans mitted over the air in ascending order with
respect to k.

The physical layer shall assign the physical channel sequence number p to the physical channels of the CCTrCH in the
respective radio frame, treating each allocated timeslot in ascending order. If within a timeslot there are multiple
physical channels they shall first be ordered in ascending order of the spreading factor (Q) and subsequently by
channelisation code index (k), as shown in [9].

The mapping of the bits V; 1,V 5,...,V;y, is performed like block interleaving, writing the bits into columns, but a
PhCH with an odd number is filled in forward order, whereas a PhCH with an even number is filled in reverse order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timeslot t used in
the current frame. Therefore, the bits Vi ;,V, 5,...,Vyy, are assigned to the bits of the physical channels

Wirru, ' We21.0,, ,...,thptvl__.uﬂ in each timeslot.
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In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bsy the following rule is applied:

if

SF1>=SF2 thenbs;=1 ;bs,= SF1/SF2;
else

SF2>SF1 thenbs; =SF2/SF1;bs,=1;
end if

In the downlink case bsy is 1 for all physical channels.

42.12.1.1 Mapping scheme
Notation used in this subclause:

P« number of physical channels for timeslot t, Py = 1..2 for uplink ; P; = 1...16 for downlink for 1.28Mcps TDD and
3.84Mcps TDD, Py =1...32 for 7.68Mcps TDD

Uip: capacity in bits for the physical channel p in timeslot t
U;:  total number of bits to be assigned for timeslot t
bsp,:  number of consecutive bits to assign per code
for downlink all bs, =1
for uplink if SF1 >=SF2 thenbs;=1 ;bs,= SF1/SF2;
if SF2 > SF1 thenbs; =SF2/SF1; bs,=1;
fby:  number of already written bits for each code

pos: intermediate calculation variable

for p=1 toP; -- reset number of already written bits for every physical channel
fo, =0

end for

p=1 -- start with PhCH #1

fork=1 to U,
do while (fbp == Uyyp) -- physical channel filled up already ?

p=(pmodP)+1

end do
if (p mod 2) ==
pos = Uy, - by -- reverse order
else
pos =fby+1 -- forward order
endif
Wi ppos = Vi -- assignment
fo, =fhp+1 -- Increment number of already written bits
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if (fbp, mod bsp) == -- Conditional change to the next physical channel
p=(p mod Py +1;
end if

end for

42122 Physical channel mapping for the 1.28 Mcps option

The bit streams from the sub-frame segmentation unit are mapped onto code channels of time slots in sub-frames.

The bits after physical channel mapping are denoted by Wpl’WpZ"“’WpUp , Where p is the PACH number and Up is

the number of bits in one sub-frame for the respective PhCH. The bits wpk are mapped to the PhCHs so that the bits for
each PhCH are trans mitted over the air in ascending order with respect to k.

The mapping of the bits Vin1,  Yin2 Yins. .. Yenutis performed like block interleaving, writing the bits into columns,
but a PhCH with an odd number is filled in forward order, were as a PhCH with an even number is filled in reverse
order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timeslot t used in

the current subframe. Therefore, the bitS Vini,  Yin2 Yins, .. Yinutare assigned to the bits of the physical channels
W, W, pee e W, ] )
LUy TA2L. U R-Ys iy each timeslot.

In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bsk the following rule is applied:

if

SF1>=SF2 thenbs;=1 ;bs,= SF1/SF2;
else

SF2> SF1 then bs; =SF2/SF1; bs,=1;

end if

In the downlink case bsy, is 1 for all physical channels.

421221 Mapping scheme
Notation used in this subclause:
P ¢: number of physical channels for timeslot t, P, = 1..2 for uplink ; P; = 1...16 for downlink
Uyp:  capacity in bits for the physical channel p in timeslot t in the current sub-frame
U;.:  total number of bits to be assigned for timeslot t in the current sub-frame
n = indexof the current sub-frame (1 or 2)
bsp:  number of consecutive bits to assign per code
for downlink all bs, =1
for uplink if SF1 >=SF2 thenbs; =1 ;bs,= SF1/SF2;
if SF2 > SF1 then bs; =SF2/SF1; bs,=1;
fby:  number of already written bits for each code
pos: intermediate calculation variable

for p=1toP; -- reset number of already written bits for every physical channel
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fo, =0

end for

p=1

for k=1 to U;.

do while (fb, == Uy,)
p=@ modP; +1;
end do

if (p mod 2) ==

pos = Uy, - fbp

else

pos =fbp +1

end if

Wip,pos =Ytn k

fb, = fby + 1

If (fb, mod bs,) == 0
p=( modPt) +1;
end if

end for
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-- start with PhCH #1

-- physical channel filled up already ?

-- reverse order

-- forward order

-- assignment

-- Increment number of already written bits

-- Conditional change to the next physical channel

4.2.13 Multiplexing of different transport channels onto one CCTrCH, and
mapping of one CCTrCH onto physical channels

Different transport channels can be encoded and multip lexed together into one Coded Composite Transport Channel
(CCTrCH). The following rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed fromthe CCTrCH, the change may only be made at the start of a radio frame with
CFN fulfilling the relation

CFN mod Frax = 0,

where Fax denotes the maximum number of radio frames within the transmission time intervals of all transport
channels which are multiplexed into the same CCTrCH, including any transport channek i which are added
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of the

changed CCTrCH.

After addition or reconfiguration of a transport channel i within a CCTrCH, the TT1 of transport channel i may only
start in radio frames with CFN fulfilling the relation

CFN; mod Fi=0.

2) Different CCTrCHs cannot be mapped onto the same physical channel.

3) One CCTrCH shall be mapped onto one or several physical channels.

4) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.

5) Forthe common transport channels, only the FACH and PCH may belong to the same CCTrCH.
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6) Each CCTrCH carrying a BCH shall carry only one BCH and shall not carry any other Transport Channel.

7) Each CCTrCH carrying a RACH shall carry only one RACH and shall not carry any other Transport Channel.
Hence, there are two types of CCTrCH.
CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCH.

CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel, i.e. RACH
and USCH in the uplinkand DSCH, BCH, FACH or PCH in the downlink, respectively.

Transmission of TFCI is possible for CCTrCH containing Transport Channels of:

- dedicated type;

USCH type;

DSCH type;

FACH and/or PCH type.
42131 Allowed CCTrCH combinations for one UE

42.13.1.1 Allowed CCTrCH combinations on the uplink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
1) several CCTrCH of dedicated type;

2) several CCTrCH of common type.

4.2.13.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
3) several CCTrCH of dedicated type;

4) several CCTrCH of common type.

4.2.14 Transport format detection

Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
a TFCI is transmitted, the receiver detects the transport format combination fromthe TFCI. When no TFCI is
transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations as a priori information.

42.14.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, forall CCTrCH a TFCl shall
be transmitted, including the possibility of a TFCI code word length zero, if only one TFC is defined.

42142 Explicit transport format detection based on TFCI

4.2.14.2.1 Transport Format Combination Indicator (TFCI)
The Transport Format Combination Indicator (TFCI) informs the receiver of the transport format combination of the

CCTrCHs. As soon as the TFCI is detected, the transport format combination, and hence the individual transport
channels' transport formats are known, and decoding of the transport channels can be performed.
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4.3 Coding for layer 1 control for the 3.84 Mcps and 7.68Mcps
TDD options

4.3.1  Coding of transport format combination indicator (TFCI)

Encoding of the TFCI depends on its length. If there are 6-10 bits of TFCI the channel encoding is done as described in
subclause 4.3.1.1. Also specific coding of less than 6 bits is possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedure is as
shown in figure 6.

. (32,10) sub-code of
TFCI (10 bits) > the second order p TFCl code word

%80 Reed-Muller code bg...bg;

Figure 6: Channel coding of the TFCI bits

If the TFCI consists of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bits to zero.
TFCl is encoded by the (32,10) sub-code of second order Reed-Muller code. The code words of the (32,10) sub-code of
second order Reed-Muller code are linear combination of some among 10 basis sequences. The basis sequences are as
follows in table 8.

Table 8: Basis sequences for (32,10) TFCI code
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The TFCl bits ap,a; ,a,,a3,a4,8s5, 8, a7, ag, &g (Where ag is LSB and ag is MSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
radio frame.

The output TFCI code word bits b; are given by:

bi = Z(a.n>< M i,n) mOd 2

where i =0,...,31. N1rci code word = 32.
43.1.2 Coding of short TFCI lengths

431.21 Coding very short TFCIs by repetition

If the number of TFCI bits is 1 or 2, then repetition will be used for coding. In this case each bit is repeated to a total o f
4 times giving 4-bit trans mission (Ntrc code word =4) for a single TFCI bit and 8-bit transmission (Ntrc) codeword =8) for 2
TFCl bits. The TFCI bit(s) ag (or ap and a; where ag is the LSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated radio frame.

In the case of Ntrc) cogeword=4, the TFCI codeword {bg, bs, b,, b3} is equal to the sequence {ay, ao, ao, ao}-

In the case of Ntrc) cogeword=8, the TFCI codeword {byg, by, ..., b7} is equal to the sequence {ao, a1, ag, a1, ag, a1, ag, a }-

43.1.2.2 Coding short TFClIs using bi-orthogonal codes

If the number of TFCI bits is in the range 3 to 5 the TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-
Muller) code. The coding procedure is as shown in figure 7.

TFCI (5 bits) » (16,5) bi-orthogonal > TFCI code word
ag...8 code bo...b1s

Figure 7: Channel coding of short length TFCI bits

If the TFCI consists of less than 5 bits, it is padded with zeros to 5 bits, by setting the most significant bits to zero. The
code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 9.

Table 9: Basis sequences for (16,5) TFCI code

i Mio Miz1 Mi 2 Mis Mi.4
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1
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The TFCl bits ap, a1, a,, az, a4 (where ag is LSB and a4 is MSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated radio frame.

The output code word bits b; are given by:

bi = Z(a.n>< M i,n) mOd 2

where i=0,...,15. Nteci code word = 16.

43.1.3 Mapping of TFCI code word
The mapping of the TFCI code word to the TFCI bit positions in a timeslot shall be as follows.

Denote the number of bits in the TFCI code word by N+rc) code word, denote the TFCI code word bits by by, where k=0...
I\ITFCI codeword -1

bo ) T bN/Z—l lez ) T bN—l

¢ \

first part of TFCI code word second part of TFCI code word

Figure 8: Mapping of TFCI code word bits to timeslot

The locations of the first and second parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms the successive TFCI code words in
the frames in the TTI shall be identical. If TFCI is transmitted on multiple timeslots in a frame each timeslot shall have
the same TFCI code word.

4.3.2 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, g = 0, ..., Npj-1, P4 € {0, 1} is an identifier to instruct the UE whether there is a paging
message for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging
indicator Pq. The length Lp, of the paging indicator is Lp =2, Lp|=4 or Lp;=8 symbols. Npjg = 2*Np,*Lp, bits are used for
the paging indicator transmission in one radio frame. The mapping of the paging indicators to the bits e;,i =1, ..., Np|g is
shown in table 10.

Table 10: Mapping of the paging indicator

Pq Bits {€aLpirq+1, €2Lpirg+2, ... ,€2Lpixg+D) } Meaning
0 {0, 0, ..., 0} There is no necessity to receive the PCH
1 {1,1,...,1} There is the necessity to receive the PCH

If the number S of bits in one radio frame available for the PICH is bigger than the number Np,g of bits used for the
transmission of paging indicators, the sequence e ={ey, €2, ..., enpig} IS extended by S-Np g bits that are set to zero,
resulting in a sequence h ={hy, hy, ..., hs}:

h, =e,, k=1.. Ny
h, =0, k=Ngz+1..,S

The bits hy, k =1, ..., S on the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k =1, ..., S output fromthe bit scrambler are then transmitted over the air as shown in [7].
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4.3.3  Coding and Bit Scrambling of the MBMS Notification Indicator

The MBMS notification indicator Ng, q = 0, ..., Ny-1, Ng € {0, 1}, is an identifier to instruct UEs whether there is an
MBMS notification indication for the groups of MBMS services that are associated to the NI, calculated by higher
layers, and the associated MBMS notification indicator Ng. The length Ly, of the MBMS notification indicator is Ly=2,
Lni=4 or Ly =8 symbols. Nyg = 2*N,*Ly bits are used for the MBMS notification indicator transmission in one MICH.
The mapping of the MBMS notification indicators to the bits e, i = 1, ..., Ny is shown in table 10A.

Table 10A: Mapping of the MBMS notification indicator

Ng Bits {eaLni*q+1, €2Lnirg+2, ... ,€2Lni*(g+1) }
0 {0,0,...,0}
1 {1,1,..1}

If the number S of bits available for the MICH is bigger than the number Ny,g of bits used for the transmission of
MBMS notification indicators, the sequence e = {ey, e,, ..., ennig} i extended by S-Nyg bits that are set to zero,
resulting in a sequence h ={hy, h,, ..., hs}:

h,=e., k=1.. N
h, =0, k=N +1...,S
The bits hy, k =1, ..., S on the MICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k =1, ..., S output fromthe bit scrambler are then transmitted over the air as shown in [7].

4.4 Coding for layer 1 control for the 1.28 Mcps option

4.4.1 Coding of transport format combination indicator (TFCI) for QPSK
and 16QAM

The coding of TFCI for 1.28Mcps TDD is same as that of 3.84Mcps TDD.cf.[4.3.1 'Coding of transport format
combination indicator].

4411 Mapping of TFCI code word

Denote the number of bits in the TFCI code word by N+rc code word, and denote the TFCI code word bits by by, where k =
07 CERT NTFCI code word -1

When the number of bits in the TFCI code word is 8, 16, 32, the mapping of the TFCI code word to the TFCI bit
positions shall be as follows:

b b b b b b

0 N/4-1 “N/4 N/2-1 “N/2 3N/4-1 3N /4 N-1
N V1 V1 N N
Istpartof 2nd partof 3rd partof 4th partof

TFCIcode word TFCIcode word TFCIcode word TFCIcode word

Figure 9: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
where N = Ntrci code word-
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For MBSFN transmissions with 16QAM, the coded bits by, are mapped to the transmitted TFCI bits according to the
following two group formulas:

Formula a, mapping onto the outer-corners of the 16QAM constellation

dak = bk,
ake1 = bogea
Qaksz = 1,
dakes = 1,

Formula b, mapping onto the inner-corners of the 16QAM constellation
dax = Dk,
a1 = Doiaa
a2 =0,
dak+z = 0,

The 1%, the 39, the 5" and the 7" part of TFCI code word will use the Mapping Formula a, and the 2", the 4", the 6™
and the 8" part of TFCI code word will use the Mapping Formula b. As the TT1 of S-CCPCH is 40ms or 80ms, the
TFCl bits will be repeated with a period of 20ms frame. In the second 20ms frame, the 1, the 3¢ the 5 and the 7" part
of TFCI code word will use the Mapping Formula b, and the 2" the 4™ the 6™ and 8" part of TFCI code word will use
the Mapping Formula a, and so on for the consecutive frames. The mapping of the TFCI code word to the TFCI bit
positions shall be as follows:

bO bN/S*I b7V/8 bN 1
J N N J
1st part of c o ® 8th part of
TFCI code word TFCI code word

Figure 9A: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option for downlink
MBSFN, where N = Ntec code word-

When the number of bits of the TFCI code word is 4 , then the TFCI code word is equally divided into two parts for the
consecutive two subframe and mapped onto the end of the first data field in each of the consecutive subframes.The
mapping for Ntrci codewors =4 is shown in figure 10:
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b0 ,bl b2 ,b3

1%Partof | |pndPartof | |grd Partof | |4t Partof
TFECI field TFCI field TFCI field TFCI field

Figure 10: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
when Nrec code word. =4

The location of the 1st to 4th parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms, then successive TFCI code words in
the frames within the TTI shall be identical. If a TFCI is transmitted on multiple timeslots in a frame each timeslot shall
have the same TFCI code word.

4.4.2  Coding of transport format combination indicator (TFCI) for 8PSK

Encoding of TFCI bits depends on the number of them and the modulation in use. When 2 Mcps service is transmitted,
8PSK modulation is applied in 1.28 Mcps TDD option. The encoding scheme for TFCI when the number of bits are 6 —
10, and less than 6 bits is described in section 4.4.2.1 and 4.4.2.2, respectively.

44.2.1 Coding of long TFCI lengths

When the number of TFCI bits is 6 — 10, the TFCI bits are encoded by using a (64,10) sub-code of the second order
Reed-Muller code, then 16 bits out of 64 bits are punctured (Puncturing positions are 0, 4, 8, 13, 16, 20, 27, 31, 34, 38,
41, 44, 50, 54, 57, 61° bits). The coding procedure is shown in Figure 11.

TFCI (64, 10) sub—code ) TECI code word
(10 bits) —» of second order Puncturing F———» b b
ag . ,ao Reed Muller code o ...,247

Figure 11: Channel coding of long TFCI bits for 8PSK
If the TFCI consists of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bits to zero.

The code words of the punctured (48,10) sub-code of the second order Reed-Muller codes are linear combination of 10
basis sequences. The basis sequences are shown in Table 11.
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Table 11: Basis sequences for (48,10) TFCI code

Mio

Mg

Mz

Mis

Mis

M4

Miz

Mi2

Mi1

Mio

10
11
12
13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33

34
35

36

37

38
39

40
41

42

43

44
45

46

47

Let's define the TFCIl bits as ag,a;,a,,a3, a4, as, ag , a7, ag , dg, Where ag is the LSB and ag is the MSB. The TFCI bits

shall correspond to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC

of the CCTrCH in the associated radio frame.
The output TFCI code word bits b; are given by:

3GPP



Release 11 53 3GPP TS 25.222 V11.0.0 (2012-09)

bi - Zf:(a.n>< M i,n) mOd 2

where i=0...47. N1rci code word =48.

4422 Coding of short TFCI lengths

44221 Coding very short TFCIs by repetition

When the number of TFCI bits is 1 or 2, then repetition will be used for the coding. In this case, each bit is repeated to a
total of 6 times giving 6-bit transmission (Ntrci codewors = 6) for a single TFCI bit and 12-bit trans mission (Ntec) code word
= 12) for 2 TFCI bits. The TFCI bit(s) ag (or ag and a; where aq is the LSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
radio frame.

In the case of Ntrc) cogeword=6, the TFCI codeword {bg, by, b,, bs, by, bs} is equal to the sequence {ag, ag, ao, a, a0, g}

In the case of Ntrc) cogeword=12, the TFCI codeword {bg, b4, ..., b11} is equal to the sequence {ay, a1, ag, a1, ag, a1, ao, a1,
ao, a, g, ar }.

44222 Coding short TFClIs using bi-orthogonal codes

If the number of TFCI bits is in the range of 3to 5, the TFCI bits are encoded using a (32,5) first order Reed-Muller
code, then 8 bits out of 32 bits are punctured (Puncturing positions are 0, 1, 2, 3, 4, 5, 6, 7t bits). The coding procedure
is shown in Figure 12.

TFCT . .
X (32,5) First order . . TFCI code word
(5 bits) Reed-Muller code Puncturing b

i b o
4.“a,0 0 ...,23

A 4

a

Figure 12: Channel coding of short TFCI bits for 8PSK

Ifthe TFCI consists of less than 5 bits, it is padded with zeros to 5 bits, by setting the most significant bits to zero. The
code words of the punctured (32,5) first order Reed-Muller codes are linear combination of 5 basis sequences shown in
Table 12.
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Table 12: Basis sequences for (24,5) TFCI code

=
k<
k<
=z
=
S

i,0 i1 i,2 i,3

O~ O O B W[ | O] —

=
N
R o - of | o]~ o] | o] - o| | ofr|o|r| ol k| o k| ol »|o
R ol o k|| ook | ol ok ook~ ool -+ oo
R kol o] ol o] k| | - »|o|o|o|o|r| k| |- ool oo
R Rk P k|~ o o ol o|o| o|lo| o | H| k| F| k| k] k|-
R Rk P k| P R P R R Rk k] o] ol o ol of ol of o

Let's define the TFCI bits as ag, a; , a2, az , a4, where ag is the LSB and a4 is the MSB. The TFCI bits shall correspond
to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in
the associated radio frame.

The output code word bits b; are given by:

b= Zﬂr:(a.n>< M i,n) mod2

where i=0...23. NTFCI code word =24,

4.4.2.3 Mapping of TFCI code word

Denote the number of bits in the TFCI code word by N+ec) code word, @and denote the TFCI code word bits by by, where k =
0, ceey NTFCI code word -1

When the number of bits in the TFCI code word is 12, 24 or 48, the mapping of the TFCI code word to the TFCI bit
positions in a time slot shall be as follows.

bO bN/41 bN/4 bN/2—l bN/Z b3N/4—1 b3N/4 bN—l
N N N T N
lstpartof 2nd partof 3rd partof 4th partof

TFCIcode word TFCIcode word TFCIcode word TFCIcode word

Figure 13: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option,
where N = Nteci code word-
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When the number of bits in the TFCI code word is 6, the TFCI code word is equally divided into two parts for the
consecutive two sub-frames and mapped onto the first data field in each of the consecutive sub-frames. The mapping of
the TFCI code word to the TFCI bit positions in a time slot shall be as shown in figure 14.

bo, b1, b2 b3, ba, bs
N N
1st part of 2nd part of 3rd part of 4th part of
TFCI code word TFCI code word TFCI code word TFCI code word

Figure 14: Mapping of TFCI code word bits to timeslotin 1.28 Mcps TDD option when Ntec codeword = 6

The location of the 1st to 4th parts of the TFCI code word in the timeslot is defined in [7].

4.4.3 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, g = 0, ..., Npj-1, Py € {0, 1} is an identifier to instruct the UE whether there is a paging
message for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated p aging
indicator Py. The length Lp, of the paging indicator is Lp;=2, Lp\=4 0or Lp\=8 symbols. Np g = 2*Np*Lp, bits are used for
the paging indicator transmission in one radio frame. The mapping of the paging indicators to the bits e;,i =1, ..., Np|g is
shown in table 13.

Table 13: Mapping of the paging indicator

Pq Bits {€21,7q+1, €20,7q+2, ... ,€2Lp(a+1) } Meaning
0 {0,0, ..., 0} There is no necessity to receive the PCH
1 {1,1,...,1} There is the necessity to receive the PCH

If the number S of bits in one radio frame available for the PICH is bigger than the number Np g of bits used for the
transmission of paging indicators, the sequence e ={e, e,, ..., enpia} iS extended by S-Np g bits that are set to zero,
resulting in a sequence h ={hy, hy, ..., hs}:

h =&, k=1...,Neis
h =0, K=Npis+1,...,S

The bits hy, k =1, ..., S on the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k =1, ..., Soutput fromthe bit scrambler are then transmitted over the air as shown in [7].

4.4.4  Coding of the Fast Physical Access Channel (FPACH) information
bits

The FPACH burst is composed by 32 information bits which are block coded and convolutional coded, and then
delivered in one sub-frame as follows:

1. The 32 information bits are protected by 8 parity bits for error detection as described in sub-clause ~ 4.2.1.1.

2. Convolutional code with constraint length 9 and coding rate % is applied as described in sub-clause 4.2.3.1.
The size of data block c (k) after convolutional encoder is 96 bits.

3. To adjust the size of the data block c(k) to the size of the FPACH burst, 8 bits are punctured as described in sub -
clause 4.2.7 with the following clarifications:
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- N;;; =96 is the number of bits in a radio sub-frame before rate matching
AN; j = -8 is the number of bits to punctured in a radio sub-frame
- Bini =a X Njj
The 88 bits after rate matching are then delivered to the intra-frame interleaving.
4. The bits in input to the interleaving unit are denoted as {x(0), ..., x(87)}. The coded bits are block rectangular

interleaved according to the following rule: the input is written row by row, the outputis  read column by
column.

x(0) x@ x(@2) ...x(7)
X(8) x(9) x(10) ...x(15)

x(80) x(81) x(82) ...x(87)
Hence, the interleaved sequence is denoted by y (i) and are given by:

y(0), y(1), ..., y(87)=x(0), x(8), ...,x(80),x(1), ..., x(87).

445  Coding and Bit Scrambling of the MBMS Notification Indicator

The MBMS notification indicator Ng, q =0, ..., Ny-1, Ng € {0, 1} is an identifier to instruct the UE whether there is an
MBMS notification indication for the groups of MBMS services that are associated to the NI, calculated by higher
layers, and the associated MBMS notification indicator Ng. The length Ly, of the MBMS notification indicator is Ly=2,
Lni=4 or Ly;=8 symbols. Nyg = 2*Np*Ly, bits are used for the MBMS notification indicator transmission in one MICH.
The mapping of the MBMS notification indicators to the bits e;, i =1, ..., Ny is shown in table 13A.

Table 13A: Mapping of the MBMS notification indicator

Ng Bits {e21,,%q+1, €20,q+2, ... €20 (a+1) }
0 {0,0,...,0}
1 1.1, 10

If the number S of bits available for the MICH is bigger than the number Ny, of bits used for the transmission of
MBMS notification indicators, the sequence e = {eg, e, ..., ennig} IS extended by S-Nyg bits that are set to zero,
resulting in a sequence h = {hy, hy, ..., hs}:

h =e, k=1, ...,Nns
h =0, k=Nng+1,...,S

The bits hy, k =1, ..., S on the MICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k =1, ..., Soutput fromthe bit scrambler are then transmitted over the air as shown in [7].

4.4.6 Coding of PLCCH

The PLCCH is a Node-B terminated channel used to carry dedicated (UE-specific) TPCand SS information to multiple
UEs. Each TPC/SS command pair fora given UE is mapped to 3 bits as shown in table 13B.
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Table 13B: Mapping of the TPC/SS pair

3-bit TPC/SS command TPC command SS command
(MSB on left)

000 ‘DOWN’ ‘DOWN’
100 ‘UP’ ‘DOWN’
011 ‘DOWN’ ‘UP’

111 ‘UP’ ‘UP’

001 ‘DOWN’ ‘Do Nothing’
101 ‘UpP’ ‘Do Nothing’

Let 1=14 be the number of TPC/SS command pairs that can be carried by a single PLCCH. The 3 bits corresponding to
the i" TPC/SS command pair (i=1...7), are denoted { B! , Bil, Bi2 } where Bi0 is the MSB.

The bit sequence corresponding to the I=14 TPC/SS command pairs is denoted «, (k =0,1,2,...41).

B! (n=0.12)

is mapped to ¢, such that:

(T Bin

The PLCCH burst is composed of 44 information bits {0p1cn(0), Bpicen(2). ... bpicen(43) } which are repetition coded, and
then delivered in one sub-frame as follows:

1

2,

bpicn(M)= &, (for m=0,1,...41) and by;cx(m) = 0 (for m=42,43)

Repetition coding with code rate %2 is applied to the sequence {bgican(0). ..., bpiccn(43) } in order to form the
sequence {x(0), x(1), x(2), x(3),..., x(86), x(87)}. The size of the data block after the repetition encoder is 88 bits.
The encoded codeword {x(0), x(1), x(2), x(3),....x(86), x(87) } is equal to {bpicer (0), Bpicar (0), bpican (1), bpicen
(])v-wbplcch (43)1 bplcd"l (43)}-

The bits output fromthe repetition encoder {x(0), ..., x(87)} are input to an interleaving unit. The coded bits are

block rectangular interleaved according to the following rule: the input is written row by row, the output is read
column by column.

x(0)  x@) x(2) ...x(7)
x(8) x(9) x(10) ...x(15)
x(éO) x(él) x(éZ) x(é?)

Hence, the interleaved sequence is denoted by y(i) and is given by:

y(0), y(1), ..., y(87) =x(0), x(8), ..., x(80), x(1), ..., x(87).

The bit sequence y(0), y(1), ... y(87) is mapped to the PLCCH burst in order of bit index, with the lowest bit index
being the first bit (in time) to be transmitted.

4.5

Coding for HS-DSCH

Figure 15 illustrates the overall concept of transport-channel coding for HS-DSCH. Data arrives at the coding unit in the
formof one transport block once every TTI. The TT1 is 5 ms for 1.28 Mcps TDD and 10 ms for 3.84 Mcps TDD /
7.68Mcps TDD.

For 1.28 Mcps TDD, in the case of multiple-frequency transmission in one TTI, a number of transport blocks arrive at
the coding unit, in which the number of transport blocks equals the number of frequencies used. Each transport block
for each frequency shall be coded separately as the following coding step.

For 1.28Mcps TDD, in the case of MIMO dual stream transmission in one TTI, two transport blocks arrive at the coding
unit. Each transport block for each data stream shall be coded separately as the following coding step.
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The following coding steps for HS-DSCH can be identified:
- add CRC to each transport block (see subclause 4.5.1);
- code block segmentation (see subclause 4.5.2);
- channel coding (see subclause 4.5.3);
- hybrid ARQ (see subclause 4.5.4);
- bit scrambling (see subclause 4.5.5);
- interleaving for HS-DSCH (see subclause 4.5.6);
- constellation re-arrangement for 16QAM and 64QAM (see subclause 4.5.7);
- mapping to physical channels (see subclause 4.5.8).

The coding steps for HS-DSCH are shown in figure 15.
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Figure 15: Coding chain for HS-DSCH
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In the following the number of transport blocks is always one. When referencing non HS-DSCH formulae which are
used in correspondence with HS-DSCH formulae the convention is used that transport block subscripts may be o mitted

(e.g. Xjwhen i is always 1 may be written X).

45.1

CRC attachment for HS-DSCH

A CRCofsize 24 bits is calculated and added per HS-DSCH TTI. The CRC polynomial is defined in 4.2.1.1 with the

following specific parameters: i =1, L, = 24 bits.

45.2

Code block segmentation for HS-DSCH

Code block segmentation for the HS-DSCH transport channel shall be done with the general method described in

4.2.2.2 above with the following specific parameters.
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There will only be one transport block, i = 1. The bits bin1, bimz, bims, ... bimg iNput to the block are mapped to the bits Xy,
Xi2, Xi3, ... Xix1 directly. It follows that X; = B. Note that the bits x referenced here refer only to the internals of the code
block segmentation function. The output bits fromthe code block segmentation function are 0jr1, Oir2, Ojr3, ... Oirk-

The value of Z = 5114 for turbo coding shall be used.

45.3 Channel coding for HS-DSCH

Channel coding for the HS-DSCH transport channel shall be done with the general method described in 4.2.3 above
with the following specific parameters.

There will be a maximum of one transport block, i = 1. The rate 1/3 turbo coding shall be used.

454 Hybrid ARQ for HS-DSCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the HS-PDSCH set to which the HS-DSCH is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters. The exact set of bits at the output of the hybrid ARQ functionality depends on the
number of input bits, the number of output bits, and the RV parameters.

The hybrid ARQ functionality consists of two rate-matching stages and a virtual buffer as shown in the figure below.

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about which is
provided by higher layers. Note that, if the number of input bits does not exceed the virtual IR buffering capability, the
first rate-matching stage is transparent.

The second rate matching stage matches the number of bits after first rate matching stage to the number of physical
channel bits available in the HS-PDSCH set in the TTI.

§ First Rate Matching Virtual IR Buffer Second Rate Matching
Q Systematic N N
bits sys > RM_S Lo
§ Parity 1
C N bit bits o Npy o bit | Neaa | W
— . > RM_P1 1 > RM_P1_2 - . »
' separation - - collection
Parity2 N
bits »  RM P21 p2 »  RM P22 17y,
Figure 16: HS-DSCH hybrid ARQ functionality
4541 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs in
4.2.7.2 above.

45.4.2 HARQ First Rate Matching Stage

HARQ first stage rate matching for the HS-DSCH transport channel shall be done with the general method described in
4.2.7.1.2 above with the following specific parameters.

The maximum number of soft channel bits available in the virtual IR buffer is N\g which is signalled from higher layers
for each HARQ process. The number of coded bits in a TT1 before rate matching is N this is deduced from
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information signalled from higher layers and parameters signalled on the HS-SCCH for each TTI. Note that HARQ
processing and physical layer storage occurs independently for each HARQ process currently active.

If Nig is greater than or equalto N™™ (i.e. all coded bits of the corresponding TTI can be stored) the first rate matching

stage shall be transparent. This can, for example, be achieved by setting enminus = 0. Note that no repetition is performed.

If Nig is smaller than N™™ the parity bit streams are punctured as in 4.2.7.1.2 above by setting the rate matching

parameter AN JT' =Npg— N ™™ where the subscripts iand I refer to transport channel and transport format in the

referenced sub-clause. Note the negative value is expected when the rate matching implements puncturing. Bits selected
for puncturing which appear as & in the algorithm in 4.2.7 above shall be discarded and not counted in the totak for the
streams through the virtual IR buffer.

454.3 HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described
in 4.2.7.3 above with the following specific parameters. Bits selected for puncturing which appear as din the algorithm
in 4.2.7.3 above shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the second rate matching stage depend on the value of the RV parameters s and r. The parameter s
can take the value O or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s =0). The parameter r (range 010 ryax-1) changes the initial error variable ej,; in the case of puncturing. In case of
repetition both parameters r and s change the initial error variable ej,;. The parameters X;, epiys and eminys are calculated
as pertable 14below.

Denote the number of bits before second rate matching as Ngys for the systematic bits, Ny for the parity 1 bits, and Np;
for the parity 2 bits, respectively. For the HS-DSCH, denote the number of timeslots used as T, the number of codes per

C
timeslot as C and the number of bits available in timeslot t as U;, where U; = Zut,p and Ut'p is the number of bits

p=1
available in physical channel p oftimeslottas defined in [7]. Ngata is the number of bits available to the HS-DSCH in
T
one TTland is definedas N, = Z:Ut . The rate matching parameters are determined as follows.
t=1

For Nyaa < Ngg+ N + N, puncturing is performed in the second rate matching stage. The number of
= min{N N

transmitted systematic bits in a transmission is N oy data} for a transmission that prioritises

t,sys

systematic bits and N, , = max {N data — (N ot Ny, ),0} for a transmission that prioritises non systematic bits.

t,sys

For N, > NSyS +N ot N p2 Tepetition is performed in the second rate matching stage. A similar repetition rate
i ; P P i ; in hi Ndata
in all bit streams is achieved by setting the number of transmitted systematic bits to N =

N . “daa
t,sys Sys
NSys +2N o1

Ny — N Ny — N
The number of parity bits in a transmission is: Nt'pl = [%J and Ntyp2 = (Q—‘ for

the parity 1 and parity 2 bits, respectively.

Table 14 below summarizes the resulting parameter choice for the second rate matching stage.
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Table 14: Parameters for HARQ second rate matching

. Xi €plus €minus
Syslgiﬂn;atlc NSVS NSYS ‘Nsys - Nt,sys
RPI\jIIrIIDti,_lZ Ny | 2Ny 2"Np1_Nt,p1‘
Rpl\?rig_zz N p2 N p2 ‘N p2 Nt,pZ‘

The rate matching parameter ejn; is calculated for each bit stream according to the RV parameters r and s using

eni(r) = {(Xi —|_r “€ s / T J—l) mod eplus}+l in the case of puncturing, ie., Ny, < NG+ N +N |
and

e (r) = {(Xi —\_(s+ 2-1)-e,, /(2 rmax)j—l) mod eplus}+1 for repetition, ie., Ny, > Ngo + Ny +N 5.

data

Where I'e {O,l, “y M —1} and . is the total number of redundancy versions allowed by varying 1 as defined
in4.6.1.4.

Note that rou varies depending on the modulation mode, i.e. for 16QAM and 64QAM rpax =2 and for QPSK rpax = 4.
Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to

y-1 (i.e. -1 mod 10 = 9).

4544 HARQ bit collection

The HARQ bit collection is achieved using a rectangular interleaver of sizz N, x N, .

The number of rows and columns are determined from:

N, =6 for 64QAM
N,,, =4 for 16QAM
N, o =2 for QPSK

N = Ngaw/ N

col data row

where Ngata is Used as defined in 4.5.4.3 above.

Data is written into the interleaver column by column, and read out of the interleaver column by column, starting from
the first column.

Nisys is the number of transmitted systematic bits. Intermediate values N, and N are calculated using:

c t,sys r col *

Ntsys
erN—' and N, =N, —N,-N

col

If N = 0and Ny > 0, the systematic bits are written into rows 1...N,.

Otherwise systematic bits are written into rows 1...Ny+1 in the first N columns and, if Ny > 0, also into rows 1...N, in
the remaining N¢o-N columns.

The remaining space is filled with parity bits. The parity bits are written column wise into the remaining rows of the
respective columns. Parity 1 and 2 bits are written in alternating order, starting with a parity 2 bit in the first available
column with the lowest indexnumber.
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In the case of 64QAM for each column the bits are read out of the interleaver in the order row1, row2, row3, row4, row
5, row6. In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3,
row 4. In the case of QPSK for each column the bits are read out of the interleaver in the order row1, row2.

455  Bit scrambling

The bit scrambling for HS-DSCH shall be done with the general method described in subclause 4.2.9.

4.5.6 Interleaving for HS-DSCH

The interleaving for TDD is done over all bits in the TT1, as shown in figure 17 when QPSK modulation is being used
for the HS-DSCH, and figure 18 when 16-QAM modulation is being used, and figure 18a when 64QAM modulation is
being used. The bits input to the block interleaver are denoted by s, S, S3, ..., Sg , Where R is the number of bits in one
TTL

S11S25:+1 55 I Block Interleaver VsV Vi

(R2 x 30)

Figure 17: Interleaver structure for HS-DSCH with QPSK modulation

For QPSK, the interleaver is a block interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The output bit sequence fromthe block
interleaver is derived as follows:

(1) The number of columns of the matrix is 30. The columns of the matrix are numbered 0, 1, 2, ..., 29 from left to
right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that R <30 x R2. The
rows of rectangular matrix are numbered 0, 1, 2, ..., R2 — 1 fromtop to bottom.

(3) Write the input bit sequence sy, Sy, S3, ..., Sg into the R2 x 30 matrix row by row starting with bit y; in column 0 of

row 0:
Y1 Y, Ys Y30
Y31 Y32 Yas Yeo
Yaore-np+1  Yso(rz-n+2  Yao(rz-n+3 -+ Yaor2

whereyy = scfork =1, 2, ..., Rand, if R <30xR2, dummy bits are inserted fork =R+1, R+2, ..., 30xR2. These
dummy bits are pruned away fromthe output of the matrix after the inter-column permutation.

P2(j)).

(4) Perform the inter-column permutation for the matrix based on the pattern < >‘E{°'l """ 2% that is shown in
Table 7, where P2(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by y .

1 1 1 1

Y1 Yroa Yorza - Yasroa
1 1 1 1

Yo Yroao Yoraz o Yosrow
1 1 1 1

Yee Yarze  Yarz o+ Yaore

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2x30 matrix. The output is pruned by deleting dummy bits that were padded to the input of the
matrix before the inter-column permutation, i.e. bits y  that corresponds to bits yy with k > R are removed from
the output. The bits after interleaving are denoted by vy, v, v3, ..., Vg, Where vy corresponds to the bit y  with
smallest indexk after pruning, v, to the bit y ’x with second smallest index k after pruning, and so on.
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Vi3V Vs, Vs Vr_3s VR 2 Vi, Voo Vg

S1,Sp,-Sr = 195515515611 Sp_3:Sp 2 > Block Interleaver
(R2 x 30)

S3154157,Sgy++1 Sp_11 Sk Va3V V75 Vgyees Vo 1y Vi

Block Interleaver
(R2 x 30)

Figure 18: Interleaver structure for HS-DSCH with 16-QAM modulation

For 16QAM, a second identical interleaver operates in parallel to the first. For both interleavers, R2 is chosen to be the
minimum integer that satisfies R <60 x R2. The output bits from the bit scrambling operation are divided pairwise
between the interleavers: bits sy and sy+1 go to the first interleaver and bits sy, and sx+3 go to the second interleaver,
where k mod 4 = 1. Bits are collected pairwise fromthe interleavers: bits vy and vy, are obtained fromthe first
interleaver and bits vy, and vy.3 are obtained fromthe second interleaver, where again k mod 4= 1.

S11520415p sl’ SZ ! S7 ! S8""’ SR—5’ Slt Block Interleaver

Vi, Vo, Vo, Vg, VR,5,\’/R,4V1sz----:V>R
(R2 x 30)

[72]

I S41 Sg ) 8101-.-1 SR—3’ Sk Block Interleaver V3 y V4 y Vg y VlO yos "VR—IVR—Z
(R2 x 30)

55156’511’512""1SR—11& Block Interleaver  |Vg, Vg, Vi1, Vi, V4, VR
(R2 x 30)

Figure 18a: Interleaver structure for HS-DSCH with 64-QAM modulation

The interleaving for TDD is done over all bits in the TT1, as shown in figure 18a when 64QAM modulation is being
used forthe HS-DSCH. The bits input to the block interleaver are denoted by s;, S, S3, ..., Sr , Wwhere R is the number of
bits in one TTI.

For 64QAM, two identical interleavers operate in parallel to the first. For all interleavers, R2 is chosen to be the
minimum integer that satisfies R <90 x R2. The output bits from the bit scrambling operation are divided into three
parts of different interleavers: bits s, and sx+1 go to the first interleaver, bits sy+» and sx+3 go to the second interleaver and
bits sx+4 and sx+5 go to the third interleaver, where k mod 6 = 1. Bits are collected accordingly from the interleavers: bits
Vi and v are obtained fromthe first interleaver, bits vy4+2 and vi.3 are obtained fromthe second interleaver and bits V.4
and vi+s are obtained fromthe third interleaver, where again k mod 6 = 1.

4.5.7 Constellation re-arrangement for 16 QAM and 64 QAM

This function only applies to 16 QAM modulated bits. In case of QPSK it is transparent.
The following table 15 describes the operations that produce the different rearrangements.

The bits of the input sequence are mapped in groups of 4 so that vy, Vi+1, Vk+2, Vk+3 are used, where k mod 4 = 1.
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Table 15: Constellation re-arrangement for 16 QAM

Constellation
version Output bit sequence Operation

parameter b
0 ViVisaVicraVies None
1 VioVir sV Vi Swapping MSBs with LSBs
2 Vi Vi Vi Vs Inversion of the logical values of LSBs
3 — Swapping MSBs with LSBs, and inversion of the logical

Vk+2Vk+3Vk Vk+1 values of LSBs

The output bit sequences from the table above map to the output bits in groups of 4, i.e. ry, r+1, k2, k+3, Where k mod
4=1,

The following table 15a describes the operations that produce the different rearrange ments of 64 QAM.

The bits of the input sequence are mapped in groups of 6 so that Vi, Vi+1, Vk+2, Vk+3, Vk+4, Va5 are used, where k mod 6 = 1.

Table 15a: Constellation re-arrangement for 64 QAM

Constellation

version Output bit sequence Operation
parameter b
0 VieViiaVicro ViersViceaVies None
1 ViiaViss Vieoo ViesVi Vi Swapping MSBs and LSBs. Inversion of Middle SBs
2 VioViss VieaViesVi Ve Left circular shift of pair of SBs. Inversion of Middle SBs
3 Inversion of Middle SBs

vk Vk+1 Vk+2 Vk+3 Vk+4vk+5

The output bit sequences from the table above map to the output bits in groups of 6, i.e. ry, r+1, Fk+2, Mk+3, Mk+4, Mk+5,
where k mod 6 = 1.

45.8 Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [7]. The bits input to the physical channel mapping are denoted by ry, ry, ..., rr, Where R is
the number of physical channel bits in the allocation for the current TTI. These bits are mapped to the physical channel
bits, {wipj:t=12 .., T;,p=1,2 ..,C;j=1 2 .., Uy} where t is the timeslot index, T is the number of timeslots in
the allocation message, p is the physical channel index C is the number of codes per timeslot in the allocation message,
j is the physical channel bit indexand Uy, is the number of bits for the physical channel p in timeslot t. The timeslot
index, t, increases with increasing timeslot number; the physical channel index, p, increases with increasing
channelisation code index, and the physical channel bit index, j, increases with increasing physical channel bit position
in time. If TSO is included in the allocation message, TSO has the maximumtimeslot index while the timeslot index of
any other timeslot increases with increasing timeslot number.

The bits r¢ shall be mapped to the PhCHs according to the following rule :

c
Define {yix:k=1,2, ..., Zut,p } to be the set of bits to be transmitted in timeslot t as follows :
p=1

C
Yik = fork=1,2, ..., ZULp
p=1

C

Yok =T ¢ fork=1,2, .., ZUZD
k+Z:U1¥p Py}

p=1
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c
Yre =T 1ic fork=1,2, .., ZUT,
K+ > U, p=1 P

t=1 p=1

When the modulation level applied to the physical channels is 16- QAM :
The physical channel p used to transmit the k'™ bit in the sequence Yk is :
if (k <= U,;-C)

p= LKT_lJ modC +1

If p is odd then :

W, j

=Y, Where j :4-{%J+(k —1)mod4 +1

If p is even then :

Wt,p,i

= Yp Wwhere j=U, | —4-[;—_(;[J—3+(k—1)m0d4

else
p= {k_utf‘flc_lJ mod(C —1) + 2

If p is odd then :
. k-U,-C-1

\Nt,p,j:yt,k WherEJ:4'\‘W1_1)J+(k—ut’l'c—l)m0d4+ Ut,1+1

If pis even then :

k-U,,-C-1
W, p.; = Yei where j=U, | _4'{W1_1)J—3— U,+(k-U,C-1)mod4

Otherwise, when the modulation level applied to the physical channels is QPSK :

The physical channel p used to transmit the k™ bit in the sequence Yk is :

if (k <= Uy1-C)
p=(k-1)modC +1

If p is odd then :

Wt,p,i

=Y, Where j= k-1 +1
tk 1= C

If p is even then :

; k-1]. k-1
Wepy = Yo where j=Uy {TJ i=U, { c J

else
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p=(k-U,,-C-1)mod(C —1) +2
If pis odd then:
k-U,-C-1

= J+Ut’1+l

W, = yt'kwherej :L

If pis even then :
. k-U,-C-1
W, . =Y, where | =U G —
t,p,j t,k J t,p |‘ C—l t1
When the modulation level applied to the physical channels is 64-QAM:

The physical channel p used to transmit the k™ bit in the sequence Yik IS:

p:{kT_lJmodCH

If p is odd then :

Wep,j = Yy Where jZG-L%J+(k—1)mOd6+1

If p is even then :

k-1

W, o = Y; Where j=Ut’p—6-LRJ—5+(k—l)mOd6

tp.j

4.6 Coding/Multiplexing for HS-SCCH

For 1.28 Mcps TDD, HS-SCCH shall be of type 1 when the following two conditions are both true:
- the UE is not configured in MIMO mode, and
- thevariable HS_DSCH_SPS_STATUS is FALSE.
HS-SCCH type 1 may be used when the following two conditions are both true:
- the UEis not configured in MIMO mode, and
- thevariable HS_ DSCH_SPS_STATUS is TRUE.
In this section, the terms “HS-SCCH” and “HS-SCCH type 1” are used interchangeably.
The following information, provided by higher layers, is transmitted by means of the HS -SCCH physical channel.

For 1.28 Mcps TDD, in the case of multi-frequency HS-DSCH transmission in one TTI, HS-PDSCH on each frequency
shall be configured with associated HS-SCCH(s) which is coded and multiplexed as following.

- Channelisation-code-set information (g bits where q = 8 for 1.28Mcps TDD / 3.84Mcps TDD and q = 10 for
7.68Mcps TDD)): Xces 1, Xees2, ---» Xecs, g

- Time slot information (n bits where n =5 for 1.28 Mcps TDD and n = 13 for 3.84 Mcps TDD / 7.68Mcps TDD):
thl, X[SZ’ ooy thn

- Modulation scheme information (1 bit): Xms 1

- Transport-block size information (m bits where m = 6 for 1.28 Mcps TDD and m = 9 for 3.84 Mcps TDD /
7.68Mcps TDD):

Xtbs,11 Xtos,2, «-+» Xthsm
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Hybrid-ARQ process information (3 bits): Xnapz1, Xhap2, Xhap3

Redundancy version information (3 bitS): Xry1, Xrv2.Xrv3

New data indicator (1 bit): Xnq 1

HS-SCCH cyclic sequence number (3 bitS): Xnesn, 1, Xhesn 25 Xhesn3

UE identity (16 bits): Xue1, Xue2, ---» Xue 16
Foran HS-SCCH order type A for 1.28Mcps TDD,
= Xcesls Xees2 --r Xecs, g Are reserved
- X1, Xts2, ---» Xtsp Shall be set to 00000’

Xms 1, Xtbs1, Xtbs2 Shall be set to Xogt 1, Xodt,2, Xodt3

3GPP TS 25.222 V11.0.0 (2012-09)

= Xtbs,31 Xtbs,4» ---» Xtbsms Xhap,1» ¥hap,2s Xhap,3 Xrvis Xrv2:Xrv3 »Xnd1s Xhesnls Xhesn2y Xhesng @re reserved

where Xogt1, Xodt 2, Xodt,3 are defined in subclause 4.6A.
The following coding/multip lexing steps can be identified:

- multiplexing of HS-SCCH information (see subclause 4.6.2)

CRC attachment (see subclause 4.6.3);

channel coding (see subclause 4.6.4);

rate matching (see subclause 4.6.5);

interleaving for HS-SCCH (see subclause 4.6.6);
- mapping to physical channels (see subclauses 4.6.7 and 4.6.8).

The general coding/multiplexing flow is shown in Figure 19.
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Figure 19 Coding and Multiplexing for HS-SCCH

4.6.1 HS-SCCH information field mapping
46.1.1 Channelisation code set information mapping

46.1.1.1 1.28Mcps TDD and 3.84Mcps TDD

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
allocation includes both the start and stop code. The start code Kgq is signalled by the bitS Xees 1, Xces2, Xees 3+ Xeesa @nd the
stop code Ksigp DY the Dits Xeess, Xcess, Xees 71 Xeesg- The mapping in Table 16 below applies.
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Table 16: Channelisation code set information mapping for 1.28Mcps and 3.84Mcps TDD

Kstart | Xces,1 | Xees,2 | Xees,3 | Xees,a | Kstop | Xces,5 | Xces,6 | Xees,7 | Xees,s
1 0 0 0 0 1 0 0 0 0
2 0 0 0 1 2 0 0 0 1
3 0 0 1 0 3 0 0 1 0
4 0 0 1 1 4 0 0 1 1
5 0 1 0 0 5 0 1 0 0
6 0 1 0 1 6 0 1 0 1
7 0 1 1 0 7 0 1 1 0
8 0 1 1 1 8 0 1 1 1
9 1 0 0 0 9 1 0 0 0
10 1 0 0 1 10 1 0 0 1
11 1 0 1 0 11 1 0 1 0
12 1 0 1 1 12 1 0 1 1
13 1 1 0 0 13 1 1 0 0
14 1 1 0 1 14 1 1 0 1
15 1 1 1 0 15 1 1 1 0
16 1 1 1 1 16 1 1 1 1

Ifavalue of ks = 16 and kgop = 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, kgart > Ksop Shall be treated as an error by the UE.

4.6.1.1.2 7.68Mcps TDD
HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the

allocation includes both the start and stop code. The start code Kgart is signalled by the bitS Xee 1, Xces2, Xows.31 Xees4s Xcos5
and the stop code Kgop by the bits Xee s, Xees 7, Xees 8y Xees 95 Xees, 10 The mapping in Table 16A below applies.
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Table 16A: Channelisation code set information mapping for 7.68Mcps TDD

Kstart Xces,1 | Xces,2 | Xces,3 | Xees,a | Xees,5 | Kstop Xces,6 | Xces, 7 | Xces,8 | Xces,9 | Xccs, 10
1 0 0 0 0 0 1 0 0 0 0 0
2 0 0 0 0 1 2 0 0 0 0 1
3 0 0 0 1 0 3 0 0 0 1 0
4 0 0 0 1 1 4 0 0 0 1 1
5 0 0 1 0 0 5 0 0 1 0 0
6 0 0 1 0 1 6 0 0 1 0 1
7 0 0 1 1 0 7 0 0 1 1 0
8 0 0 1 1 1 8 0 0 1 1 1
9 0 1 0 0 0 9 0 1 0 0 0
10 0 1 0 0 1 10 0 1 0 0 1
11 0 1 0 1 0 11 0 1 0 1 0
12 0 1 0 1 1 12 0 1 0 1 1
13 0 1 1 0 0 13 0 1 1 0 0
14 0 1 1 0 1 14 0 1 1 0 1
15 0 1 1 1 0 15 0 1 1 1 0
16 0 1 1 1 1 16 0 1 1 1 1
17 1 0 0 0 0 17 1 0 0 0 0
18 1 0 0 0 1 18 1 0 0 0 1
19 1 0 0 1 0 19 1 0 0 1 0
20 1 0 0 1 1 20 1 0 0 1 1
21 1 0 1 0 0 21 1 0 1 0 0
22 1 0 1 0 1 22 1 0 1 0 1
23 1 0 1 1 0 23 1 0 1 1 0
24 1 0 1 1 1 24 1 0 1 1 1
25 1 1 0 0 0 25 1 1 0 0 0
26 1 1 0 0 1 26 1 1 0 0 1
27 1 1 0 1 0 27 1 1 0 1 0
28 1 1 0 1 1 28 1 1 0 1 1
29 1 1 1 0 0 29 1 1 1 0 0
30 1 1 1 0 1 30 1 1 1 0 1
31 1 1 1 1 0 31 1 1 1 1 0
32 1 1 1 1 1 32 1 1 1 1 1

Ifavalue of ks = 32 and kgop = 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Ksart > Ksop shall be treated as an error by the UE.

46.1.2 Timeslot information mapping

46.1.2.1 1.28 Mcps TDD

For 1.28 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits X1, Xis 2, ..., Xts5, Where bit
Xisp carries the information for timeslot n+1. Timeslot 1 cannot be used for HS-DSCH resources. If the signalling bit is
set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the timeslot
shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the channelisation code
set information bits.

When indicated by the higher layer that Timeslot 0 can be used for HS-PDSCH, bit xs 1 carries the information for
timeslot 0. If X1 is set (i.e. equal to 1), Timeslot 0 shall be used for HS-PDSCH resource. Otherwise, Timeslot 0 shall
not be used.

4.6.1.2.2 3.84 Mcps TDD and 7.68Mcps TDD

For 3.84 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits X1, X2, ..., Xts13, Where bit
Xtsp carries the information for the n'" available timeslot for HS-PDSCH resources, where the order of the timeslots
available for HS-PDSCH resources shall be the same as the order of the 15 time slots within each frame with the
following two slots removed:
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e The slot containing the P-CCPCH
e The firstslot in a frame containing the PRACH

If the P-CCPCH and/or PRACH are assigned to some, but not all frames, then the corresponding time slots shall remain
unavailable for these frames as well.

If the bit is set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the
timeslot shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the
channelisation code set information bits.

46.1.3 Modulation scheme information mapping

The modulation scheme to be used by the HS-PDSCH resources shall be signalled by bit xps 1. If 64QAM is not
supported by the UE, the mapping scheme in Table 17 shall apply.

Table 17: Modulation scheme information mapping

Xms,1 | Modulation Scheme
0 QPSK
1 16-QAM

If 64QAM is supported by the UE, the mapping scheme in Table 17a shall apply.

Table 17a: Modulation scheme information mapping

Xms,1 | Modulation Scheme
0 QPSK or 64QAM
1 16-QAM

The method of determining the modulation scheme by UE with 64QAM capability is as following:
If Xms 1 = 1, then modulation scheme is 16QAM;
Else if Xms1 =0, then

Step 1, UE first calculates the physical resource bearer capability and the transmission bit rate. The physical resource
bearer capability is the maximum bit rate at which RAN can transmit with the physical resources assigned in HS-SCCH
and the QPSK modulation. The physical resource bearer capability can be calculated by the channelization-code-set
information and time slot information of HS-SCCH.

The transmission bit rate is the bit rate to which the transport-block size indicated in HS-SCCH corresponds.

Step 2, if the physical resource bearer capability multiplied by R is less than the transmission bit rate, and R belongs to
[0, 1],

then modulation scheme is 64QAM;
else modulation scheme is QPSK.

Note: According to the simulation results the value of the transmission bit rate divided by the physical resource bearer
capability according to 64QAM should be more than 1/3, where the value of R is equal to 1.

If 64QAM is configured by UE, the method of determining recommended modulation sche me by NodeB can be similar
to 64QAM indication in HS-SCCH. The details are:

If Xms 1 =1, NodeB should determine the recommended modulation scheme as 16QAM,

Else if xms1 =0, NodeB calculates the physical resource bearer capability assigned in HS-SCCH corresponding to RMF
and RTBS in HS-SICH, and calculates the transmission bit rate according to the RTBS in HS-SICH, and then
determines whether the recommended modulation scheme is 64QAM or QPSK.
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46.14 Redundancy and constellation version information mapping
The redundancy version (RV) parameters r, s and constellation version parameter b are mapped jointly to produce the

value X,,. Xy is alternatively represented as the sequence X 1, %v2, %v.3 Where X, 1 is the MSB. This is done according
to the following tables according to the modulation mode used:

Table 18: RV mapping for 16 QAM and 64 QAM

X (value) S r b
0 1 0 0
1 0 0 0
2 1 1 1
3 0 1 1
4 1 0 1
5 1 0 2
6 1 0 3
7 il 1 0
Table 19: RV mapping for QPSK
X (value) S r
0 1 0
1 0 0
2 1 1
3 0 1
4 1 2
5 0 2
6 1 3
7 0 3
46.15 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number is mapped such that X,csn1 corresponds to the MSB and Xpcqn 3 to the LSB.

46.1.6 UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and Xy 16 to the LSB, cf. [14].

46.1.7 HARQ process identifier mapping

The hybrid-ARQ process information  Xnap1, Xhap2, Xnap3 1S unsigned binary representation of the HARQ process
identifier where Xpap 1 is MSB.

4.6.1.8 Transport block size index mapping

The transport-block size information  Xips 1, Xts2, ---» Xtbsm IS UNSigned binary representation of the transport block size
index where Xs1 is MSB.

4.6.2  Multiplexing of HS-SCCH information

The information carried on the HS-SCCH is multiplexed onto the bits a,,a,,...a, according to the following rule :

8,8,..8; = X1, X X

ccs,17 “ees,2 " ecs,q

8,11 8q,0--8gun = Xg 11 Xis 20X

gq+1? ts,2 " Ms,n

a X

g+n+1 = ms,1
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aq+n+2 ' a‘q+n+3 . 'aq+n+m+1 = ths,l’ ths,2 " 'ths,m

aq+n+m+2 ’ aq+n+m+3 ’ aq+n+m+4 = Xhap,l’ Xhap,z ’ Xhap,3
a'q+n+m+5 ! aq+n+m+6 ! a'q+n+m+7 = er,l’ er,2 ! er,3
aq+n+m+8 = Xnd,l

aq+n+m+9 ’ aq+n+m+10’ a19+n+m+ll = thsn,l’ thsn,z ’ thsn,3

4.6.3 CRC attachment for HS-SCCH

Fromthe sequence ofbits a,, a,,...a,a 16 bit CRC is calculated according to Section 4.2.1.1. This gives a sequence
ofbits Y;, Y,,...Y;s Where

Y = Pim@ar—) k=1,2,...16

This latter sequence of bits is then masked with the UE identity and appended to the sequence of bits a,,a,,...a, . The
bits at the output of the CRC attachment block is the sequence of bits b, b,,...0g, where

b i=1,2,..4

=8
b, :( At X )mod2 i=A+1..B

ue,i—A

4.6.4  Channel coding for HS-SCCH

Channel coding for the HS-SCCH shall be done with the general method described in 4.2.3 with the following specific
parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH.

4.6.5 Rate matching for HS-SCCH

Rate matching for HS-SCCH shall be done with the general method described in 4.2.7.

4.6.6 Interleaving for HS-SCCH

Interleaving for HS-SCCH shall be done with the general method described in 4.2.11.1.

4.6.7 Physical Channel Segmentation for HS-SCCH

Physical channel segmentation for HS-SCCH shall be done with the general method described in 4.2.10. For 1.28 Mcps
TDD, the HS-SCCH consists of two physical channels HS-SCCH1 and HS-SCCH?2; for 3.84 Mcps TDD and 7.68Mcps
TDD the HS-SCCH only uses one physical channel, see [7].

4.6.8  Physical channel mapping for HS-SCCH

Physical channel mapping for the HS-SCCH shall be done with the general method described in subclause 4.2.12.
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4.6A  Coding/Multiplexing for HS-SCCH orders type A

HS-SCCH orders type A are commands sent to the UE using HS-SCCH. No HS-PDSCH is associated with HS-SCCH
orders.

For 1.28 Mcps TDD, HS-SCCH order type A may be used when any of the following conditions is true:
- HS DSCH_RECEPTION_CELL FACH_STATE is TRUE;
- CONTROL_CHANNEL_DRX_ STATUS is TRUE, and UE is not configured in MIMO mode;

- CONTROL_CHANNEL DRX_STATUS is TRUE, and UE is configured in MIM O mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1

- thevariable HS_DSCH_SPS_STATUS is TRUE, and UE is not configured in MIMO mode;

- thevariable HS_DSCH_SPS_STATUS is TRUE, and UE is configured in MIM O mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1.

The following information is transmitted by means of the HS-SCCH order type A physical channel.
- Order type (3 bits): Xodt, 11 Xodt,2» Xodt,3
- UE identity (16 bits): Xue1s Xue,2, -++» Xue,16

The coding for HS-SCCH orders type A is specified in subclause 4.6.

4.6A.1 HS-SCCH orders type A information field mapping

46A.1.1 Order type mapping

If Xodt 1, Xodt 2, Xodt3= ‘000, then the HS-SCCH order is an uplink synchronization establishment order when UE is in
CELL_FACH or CELL_PCH state.

If Xodt.1, Xodt2, Xodt3= ‘001°, then the HS-SCCH order is an order to release the allocated semi-persistent HS-PDSCH
resources when UE is in CELL_DCH state.

If Xodt 1, Xodt 2, Xodt3= ‘010, then the HS-SCCH order is DRX Activation order when UE is in CELL_DCH state.

If Xodt.1, Xodt 2, Xodt3= ‘011°, then the HS-SCCH order is DRX De-activation order when UE is in CELL_DCH state.

4.6A.1.2 UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and Xye 16 to the LSB, cf. [14].

4.6B  Coding/Multiplexing for HS-SCCH type 2 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 2 when any of the following conditions is met:
- thevariable HS_DSCH_SPS STATUS is TRUE, and UE is not configured in MIMO mode;

- thevariable HS_DSCH_SPS_STATUS is TRUE, and UE is configured in MIM O mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1.

HS-SCCH type 2 is used to allocate semi-persistent HS-PDSCH resources for the initial transmissions. The following
information is transmitted by means of the HS-SCCH type 2 physical channels.

- Typeflag 1 (2bits): Xsiag11, Xflag12

- Resource repetition pattern index (2bits): Xrrpi 1, Xrpi2
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Type flag 2 (2 bits): Xsiag21, Xflag22

Transport-block size information (2 bits): Xips1, Xtbs 2

Time slot information (5bits): Xs 1, Xts2, ---, Xts 5

Channelisation-code-set information (6 bits): Xces 1, Xccs 2, ---» Xccs, 6

Modulation scheme information (1 bit): Xms 1

HS-SICH indicator (2blt5) XH1,1) XHI1,2

HS-SCCH cyclic sequence number (3 DbitS): Xncsn. 1, Xhesn.2» Xhesn.3

UE identity (16 bitS): Xue.1, Xue 2, --» Xue.16

Redundancy and constellation version (0 bit): X, =0 (see subclause 4.6.1.4)

- Reserved (5 DitS): Xres 1, Xres2,--+ » Xress
Foran HS-SCCH order type A,

= Xflag1l, Xflag12, Xrrpi, 1 Xrrpi2 » Xflag2,1, Xflag2,2, Xtbs,1, Xtps,2 Ar€ reserved

- Xts1s Xts2, ---» Xts5 Shall be set to 00000°

- Xeesds Xces.2» Xees,3 Shall be set to Xogta, Xodt 2, Xodt3

Xees a1 Xees,51 Xees,65 Xms,1y XH1,1y XH125 Xhosn 11 Xhesn2y Xhesn3s Xres, 1y Xres2y Xres3 s Xresd, Xres 5 Al€ reserved

where Xogt1, Xodt 2, Xodt.3 are defined in subclause 4.6A.
The following coding/multip lexing steps for HS-SCCH type 2 can be identified:

- multiplexing of HS-SCCH type 2 information (see subclause 4.6B.2)

CRC attachment for HS-SCCH type 2 (see subclause 4.6B.3);

- channel coding for HS-SCCH type 2 (see subclause 4.6B.4);

- rate matching for HS-SCCH type 2 (see subclause 4.6B.5);

- interleaving for HS-SCCH type 2 (see subclause 4.6B.6);

- mapping to physical channels for HS-SCCH type 2 (see subclauses 4.6B.7 and 4.6B.8).

The general coding/multiplexing flow for HS-SCCH type 2 is shown in Figure 19A.
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Figure 19A: Coding and Multiplexing for HS-SCCH type 2

4.6B.1 HS-SCCH type 2 information field mapping

46B.1.1 Type flag 1 mapping

The type flag 1 Xfiag1,1, Xflagr 2 @re mapped such that Xgag 1 =1 ‘corresponds to the MSB and Xfjag1, =’1"to the LSB. The
type flag 1 is used to distinguish HS-SCCH type 2 from other types.

4.6B.1.2 Resource repetition pattern index mapping

The resource repetition pattern index X,pi1, Xrpi 2 i the unsigned binary representation of a reference to one of
repetition patterns of the assigned semi-persistent HS-PDSCH resources configured by higher layers. The resource
repetition pattern index Xrrpi 1, Xrpi2 are mapped such that X, ;corresponds to the MSB and Xpi» to the LSB. The
mapping of Xrrpia Xrrpi2 = 00 is not used.

Xerpi, 1, Xerpi,2 Resource repetition pattern
index as signalled in the
variable
HS_DSCH_SPS_PARAMS[12]

‘01 1> entry
10° 2™ entry
1T 3" entry
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4.6B.1.3 Type flag 2 mapping

The type flag 2 Xfiagz 1, Xflagz 2 are mapped such that Xpag,1 =1 ‘corresponds to the MSB and xgjago» ='0"to the LSB. The
type flag 2 is used to distinguish HS-SCCH type 2 from other types.

46B.1.4 Transport block size index mapping

The transport-block size information X 1, Xws2 IS the unsigned binary representation of a reference to one of the four
Transport-block sizes configured by higher layers.

Xtbs,1, Xtbs,2 Transport Block size as
signalled in the variable
HS_DSCH_SPS_PARAMS[12]

00’ 1% entry
‘o1 2™ entry
“10’ 3 entry
1T 4 entry

4.6B.1.5 Timeslot information mapping

The mapping of the time slot information Xis1, Xis2, ... Xts5 iS performed according to section 4.6.1.2.1.

4.6B.1.6 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
allocation includes both the start and stop code. The start code Kgay is Signalled by the bits X 1, Xces2, Xees,3 @nd the stop
code Kgop by the bits Xe 4, Xees 5, Xees,6- The mapping in Table 16B below applies.

Ifavalue of ks =9 and kgop = 6 is signalled, a spreading factor of SF=1shall be used for the HS-PDSCH resources.
Other than this case, kgart > Ksop are not used.

Table 16B: Channelisation code set information mapping

Kstart Xces,1 | Xces,2 | Xecs,3 kstop Xces, 4 | Xces,5 | Xecs,6
1 0 0 0 2 0 0 0
3 0 0 1 4 0 0 1
5 0 1 0 6 0 1 0
7 0 1 1 8 0 1 1
9 1 0 0 10 1 0 0
11 1 0 1 12 1 0 1
13 1 1 0 14 1 1 0
15 1 1 1 16 1 1 1
4.6B.1.7 Modulation scheme information mapping

The mapping of the modulation scheme information xn 1 is performed according to table 17 in section 4.6.1.3.

4.6B.1.8 HS-SICH indicator mapping

The HS-SICH indicator consists of 2 bits used to indicate the UE which HS-SICH will be used to convey the CQI and
the acknowledgement indicator for the received data on the semi-persistent HS-PDSCH resources. The bits Xuy 1, Xmi2
are mapped such that xuy; corresponds to the MSB and xy » to the LSB.
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XH1,1, XH1,2 HS-SICH indicator as
signalled in the variable
HS_DSCH_SPS_PARAMS[12]
‘00’ 1% entry
‘01’ 2™ entry
10’ 3 entry
11 4 entry

4.6B.1.9

HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn 2, Xhesn 3 IS mapped such that X,en1 corresponds to the MSB and Xpesns

to the LSB.

46B.1.10 UE identity

The UE identity is the HS-DSCH Rad io Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e 1

corresponds to the MSB and xye 16 to the LSB, cf. [14].

4.6B.2 Multiplexing of HS-SCCH type 2 information

The information carried on the HS-SCCH type 2 is multiplexed onto the bits @, a,,...a, according to the following

rule :

Ay, & = Xfjagr1r Xfiag1,2

a31a4 = erpi,l’ erpi,2

A5, 85 = Xfjag2.11 Xflag2,2

Q7,8 = Xips11 Xips,2

A9y Qg3 = Xig 15 X 20+ X 5

A4, A0 g = chs,l’ chs,2"'xccs,6
Q20 = Xins 1

15 89 = Xy 15 Xy 2

Ap31 8941 895 = Xnesn1r Xnesn2s Xhesn3

86, Ap7-+830 = Xres 11 X X

res,2"'"*res,5

4.6B.3 CRC attachment for HS-SCCH type 2

The sequence of bits b;,b,,...05, is calculated according to subclause 4.6.3.
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4.6B.4 Channel coding for HS-SCCH type 2

Channel coding for the HS-SCCH type 2 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 2.

4.6B.5 Rate matching for HS-SCCH type 2

Rate matching for HS-SCCH type 2 shall be done with the general method described in 4.6.5.

4.6B.6 Interleaving for HS-SCCH type 2

Interleaving for HS-SCCH type 2 shall be done with the general method described in 4.2.11.1.

4.6B.7 Physical Channel Segmentation for HS-SCCH type 2

Physical channel segmentation for HS-SCCH type 2 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6B.8 Physical channel mapping for HS-SCCH type 2

Physical channel mapping for the HS-SCCH type 2 shall be done with the general method described in subclause
4.2.12.

4.6C  Coding/Multiplexing for HS-SCCH type 3 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 3 when any of the following conditions is met:
- thevariable HS_DSCH_SPS_STATUS is TRUE, and UE is not configured in MIMO mode;

- thevariable HS_DSCH_SPS_STATUS is TRUE, and UE is configured in MIM O mode while the variable MIMO
SF mode for HS-PDSCH dual stream is SF1.

HS-SCCH type 3 is used to allocate one subframe HS-PDSCH resources for retransmissions of HS-DSCH semi-
persistent scheduling operation. The following information is transmitted by means of the HS-SCCH type 3 physical
channels.

- Typeflag 1 (2bits): Xfiag1 1, Xflag12

- Resource repetition pattern index (2bits): Xrrpi 1, Xrpi2

- Typeflag 2 (2bits): Xfiag21, Xflag22

- Transport-block size information (2 bits): Xps1, Xtbs 2

- Time slot information (5bits): Xis 1, Xts2, -+, Xts 5

- Channelisation-code-set information (6 bits): Xccs 1, Xces2, --+» Xccs, 6
- Modulation scheme information (1 bit): Xms 1

- Redundancy version information (2 bits): Xry 1, Xrv2

- Pointer to the previous transmission (4 bits): Xpw 1, Xptr.2, Xptr3, Xptra
- HS-SCCH cyclic sequence number (3 bits): Xnesn 1, Xhesn 25 Xhesn 3

- Reserved (1bit): Xres 1
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- UE identity (16 bits): Xye 1, Xue2, ---» Xue 16
The following coding/multip lexing steps for HS-SCCH type 3 can be identified:
- multiplexing of HS-SCCH type 3 information (see subclause 4.6C.2)
- CRCattachment for HS-SCCH type 3 (see subclause 4.6C.3);
- channel coding for HS-SCCH type 3 (see subclause 4.6C.4);
- rate matching for HS-SCCH type 3 (see subclause 4.6C.5);
- interleaving for HS-SCCH type 3 (see subclause 4.6C.6);
- mapping to physical channels for HS-SCCH type 3 (see subclauses 4.6C.7 and 4.6C.8).

The general coding/multiplexing flow for HS-SCCH type 3 is shown in Figure 19B.

Xflag1,1) Xflag1,2 Xrrpi,1y Xrrpi2 Xflag2, 1, Xflag2,2 Xtbs 1) Xtos,2 Xts,1---Xts5 Xees,15---Xces, 6 Xms,1 Xrv, 1y Xrv,2 Xptr,Ls++ Xptr4 Xpcsn 1,-+-Xnesn3 Xres.1

(Y N S T

multiplexing

a,a,,.a,

Kie1r Xug,2 14+ Xye 16— CRC attachment

bbb
Channel Coding

GG e

Rate Matching

£, 6,0

Interleaving

Vp,Vp Vg

Physical Channel
Segmentation

p1sUp 2

Physical Channel
Mapping

PhCH#1 PhCH#n
Figure 19B: Coding and Multiplexing for HS-SCCH type 3
4.6C.1 HS-SCCH type 3 information field mapping

46C.1.1 Type flag 1 mapping

The type flag 1 Xfiag1 1, Xflag1 2 are mapped such that Xgag1,1 =1 ‘corresponds to the MSB and xgjag12 =1 "to the LSB. The
type flag 1 is used to distinguish HS-SCCH type 3 from other types.
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46C.1.2 Resource repetition pattern index mapping
The resource repetition pattern index Xypi1, Xrpi 2 @re mapped such that Xpiscorresponds to the MSB and X » to the

LSB. The mapping Xrmpi1, Xrrpi2= 00 "is used to indicate one subframe HS-PDSCH resources assigned for
retransmissions of semi-persistent scheduling operation.

46C.1.3 Type flag 2 mapping

The type flag 2 Xfiagz 1, Xfilag2 2 are mapped such that Xsag 1 =1 ‘corresponds to the MSB and xgiag22 ='0"to the LSB. The
type flag 2 is used to distinguish HS-SCCH type 3 from other types.

46C.1.4 Transport block size index mapping

The transport-block size information Xus 1, Xts2 IS the unsigned binary representation of a reference to one of the four
Transport-block sizes configured by higher layers. The mapping is performed according to section 4.6B.1.4.

46C.15 Timeslot information mapping

The mapping of the time slot information X1, Xts2, --- Xts5 IS performed according to section 4.6.1.2.1.

46C.1.6 Channelisation code set information mapping

The mapping of the channelisation code set information Xccs 1, Xces2, Xces3, Xeos 4+ Xcos5, Xess,6 1S performed according to
section 4.6B.1.6.

4.6C.1.7 Modulation scheme information mapping

The mapping of the modulation scheme information xn 1 is performed according to table 17 in section 4.6.1.3.

46C.1.8 Redundancy version information mapping
The redundancy version (RV) parameters r, s and constellation version parameter b are mapped jointly to produce the

value X. Xy is alternatively represented as the sequence Xn 1, Xrv2 Where X, 1 is the MSB. This is done according to the
following tables according to the modulation mode used.

Table 18A: RV mapping for 16QAM and 64QAM

Xw (value) Nsys / Ndata < 1/2 Nsys / Ndata2 1/2
S r b S r b
0 1 0 0 1 0 0
1 1 1 1 0 1 1
2 1 0 2 0 0 0
3 1 0 3 1 0 2
Table 19A: RV mapping for QPSK
er (Value) Nsys / Ndata <1/2 Nsys / Nda[a 2 1/2
S r S r
0 1 0 1 0
il 1 1 0 1
2 1 2 0 3
3 1 3 1 2
46C.19 Pointer to the previous transmission mapping

Pointer to the previous transmission Xy 1, Xptr2, Xptr3, Xptr4 1S the unsigned binary representation of s, such that the
previous transmission of the same transport block started (4+s) subframes before the start of this transmission. And Xpy1
corresponds to the MSB and X,y 4 to the LSB.
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46C.1.10 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn 2, Xhesn 3 IS mapped such that X,gn1 corresponds to the MSB and Xpesns
to the LSB.

46C.1.11  UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X, 1
corresponds to the MSB and xye 16 to the LSB, cf. [14].

4.6C.2 Multiplexing of HS-SCCH type 3 information

The information carried on the HS-SCCH type 3 is multiplexed onto the bits &, a,,...a, according to the following
rule :

Ay, 8, = Xfjag11r Xfiagr,2

a37a4 = erpi,l’ erpi,2

aS' a6 = Xflagz,l’ XflagZ,Z
Q7,85 = Xips11 Xips 2
8g; 8-+ By3 = Xig 13 Xis 20+ Xis 5

a14' alS"'aig = chs,l’ chs,2"'xccs,6

dyp =X

ms,1

ay,ay, =X X

rv,10 “Mrv,2

By, QpyeeBpg = Xopr 1y Ko 20X

ptr,1? “*ptr,2***ptr,4
Q571 Aygy Aog = Xiyesn11 Xnesn 21 Xnesn 3

a30 = Xres,l

4.6C.3 CRC attachment for HS-SCCH type 3

The sequence of bits b;,b,,...05, is calculated according to subclause 4.6.3.

4.6C.4 Channel coding for HS-SCCH type 3

Channel coding for the HS-SCCH type 3 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 3.

4.6C.5 Rate matching for HS-SCCH type 3

Rate matching for HS-SCCH type 3 shall be done with the general method described in 4.6.5.
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4.6C.6 Interleaving for HS-SCCH type 3

Interleaving for HS-SCCH type 3 shall be done with the general method described in 4.2.11.1.

4.6C.7 Physical Channel Segmentation for HS-SCCH type 3

Physical channel segmentation for HS-SCCH type 3 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6C.8 Physical channel mapping for HS-SCCH type 3

Physical channel mapping for the HS-SCCH type 3 shall be done with the general method described in subclause
4.2.12.

4.6D  Coding/Multiplexing for HS-SCCH type 4 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 4 when any of the following conditions is met:
- The UE is configured in MIMO mode, and the variable MIMO SF mode for HS-PDSCH dual stream is SF1.
- The UE s configured in MU-MIMO mode, and UE is not configured in MIM O mode.

- The UEis configured in MU-MIMO mode, and the UE is configured in MIM O mode with the variable MIMO SF
mode for HS-PDSCH dual streambeing SF1.

Note : For the UEs configured in MU-MIM O mode staying in CELL-FACH state, HS-SCCH shall be of type 1 for
BCCH transmission [10].

HS-SCCH type 4 is used for single stream transmission in MIMO mode or in MU-MIMO mode. The following
information is transmitted by means of the HS-SCCH type 4 physical channels.

- Typeflag 1 (1bit): Xiag11
- Channelisation-code-set information (6 bits): Xccs 1, Xces2, --+» Xccs, 6
- Typeflag 2 (1 bit): Xiag21
- Time slot information (5bits): Xis 1, Xts2, ---» Xts 5
- Modulation scheme information (1 bit): Xms 1
- Transport-block size information (6 bits): Xips1, Xtps 2, --» Xtbsg
- Hybrid-ARQ process information (4 bits): Xnap1, Xhap2: Xhap3, Xnap4,
- Redundancy version information (2 bits): Xry1, Xrv2
- HS-SCCH cyclic sequence number (3 bits): Xnesn 1, Xhesn 25 Xhesn 3
- Midamble allocation scheme flag (1 bit): Xfaga
- UE identity (16 bits): Xye 1, Xue2, ---» Xue 16
The following coding/multip lexing steps for HS-SCCH type 4 can be identified:

- multiplexing of HS-SCCH type 4 information (see subclause 4.6D.2)

CRC attachment for HS-SCCH type 4 (see subclause 4.6D.3);

channel coding for HS-SCCH type 4 (see subclause 4.6D.4);

rate matching for HS-SCCH type 4 (see subclause 4.6D.5);
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- interleaving for HS-SCCH type 4 (see subclause 4.6D.6);
- mapping to physical channels for HS-SCCH type 4 (see subclauses 4.6D.7 and 4.6D.8).

The general coding/multiplexing flow for HS-SCCH type 4 is shown in Figure 19C.

Xflag1,1Xces, 11 Xees,21 Xees,3 Xflag2,1 Xees 4y Xees,5r Xees,6 Xts,1r-++Xts5 Xms,1 Xtbs,1---Xtbs, 6 Xhap,1s--- Xhap4  Xrv,1s Xrv2 Xhesn,1,---Xhesn 3 Xflag,1

I S SR I S B

multiplexing
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Channel Coding
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Physical Channel
Segmentation

Upa s Upz v Upy,
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Figure 19C: Coding and Multiplexing for HS-SCCH type 4

4.6D.1 HS-SCCH type 4 information field mapping

46D.1.1 Type flag 1 mapping

The type flag 1 bit Xsiag11 is mapped as Xgag,1 =0 . The type flag 1 is used to distinguish HS-SCCH type 4 fromother
types.

4.6D.1.2 Type flag 2 mapping

The type flag 2 Xsiagz 1 is mapped as Xaago,1 ="1". The type flag 2 is used to distinguish HS-SCCH type 4 from other types.

4.6D.1.3 Channelisation code set information mapping

When the midamble allocation scheme flag bit xfag1="0", the mapping of the channelisation code set information Xccs 1,
Xces2, Xees3, Xces4» Xees5, Xeesg 1S performed according to section 4.6B.1.6.

When the midamble allocation scheme flag bit xfag1="1", the bits Xces 1, X2 are comprised of the special default
midamble pattern indicator (Xmpi 1, Xmpi 2) @Nd Xes 1= Xmpi1 @Nd Xes 2= Xmpi2. The mapping is shown in Table 24A below.

The start code Ksgr is signalled by the bits Xecs3, Xcesa @nd the stop code Ksigp by the bits Xeess, Xcess. The mapping in Table
24B below applies. If a value of ks = 13 and kgop = 4 is signalled, a spreading factor of SF=1 shall be used for the HS-
PDSCH resources. Other than this case, Ksart > Ksop are not used.
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Table 24A: Special default midamble pattern mapping

Special default | Xmpi,z | Xmpi,2

Mid-amble

pattern
pattern 1A 0 0
pattern 1B 0 1
pattern 2A 1 0
pattern 2B 1 1

Table 24B: Channelisation code set information mapping

Kstart | Xces,3 | Xees,4 kstop Xces,5 | Xcces,6
1 0 0 4 0 0
5 0 1 8 0 1
9 1 0 12 1 0
13 1 1 16 1 1

4.6D.1.4 Timeslot information mapping

The mapping of the time slot information Xis 1, Xis2, ... Xts5 IS performed according to section 4.6.1.2.1.

4.6D.1.5 Modulation scheme information mapping

The mapping of the modulation scheme information xn 1 is performed according to section 4.6.1.3.

4.6D.1.6 Transport block size index mapping

The transport-block size information Xips 1, Xs2, ---» Xths 6 IS the unsigned binary representation of the transport block size
index where Xis1 is MSB. The mapping is performed according to section 4.6.1.8.

4.6D.1.7 HARQ process identifier mapping

The hybrid-ARQ process information Xnap 1, Xhap2, Xhap3: Xnap4 iS unsigned binary representation of the HARQ process
identifier where Xpap 1 is MSB.

4.6D.1.8 Redundancy version information mapping

The redundancy version (RV) parameters r, s and constellation version parameter b are mapped jointly to produce the
value X,,. Xy is alternatively represented as the sequence Xy 1, Xrv2 Where Xy is the MSB. The mapping is performed
according to section 4.6C.1.8. If X, =0, the UE shall treat the corresponding transport block as an initial transmission.

4.6D.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn 2, Xhesn 3 IS mapped such that X,gn1 corresponds to the MSB and Xpesns
to the LSB.

4.6D.1.10 UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X, 1
corresponds to the MSB and xye 16 to the LSB, cf. [14].

4.6D.1.11 Midamble allocation scheme flag

When the midamble allocation scheme flag bit xfag1="0", the default midamble allocation scheme is used. Otherwise
when the midamble allocation scheme flag bit xs591="1", the special default midamble allocation scheme with four
patterns is used.
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4.6D.2 Multiplexing of HS-SCCH type 4 information

The information carried on the HS-SCCH type 4 is multiplexed onto the bits @,,a,,...a, according to the following
rule :

a’.L = Xflagl,l

8y,85,8, = Xg 1) Xors 21 X

ces, 11 Poes, 2 ecs,3

a‘S = Xﬂagz,l

a6 ! a7 ’ a8 = Xcm,4’ chs,5' Xcm,B

A9y 8yg--Qy3 = Xig 19 X5 20+ X 5

A4 = Xnsa

A5y Ayge- B = Xips.11 Xips 27+ Xis 6
Q)15 Qopee@ys = Xpap1r Xnap 2+ - Xnap 4
Q51 8r6 = Xpy 19 Xy 2

Q571 Aygy Aog = Xiyesn11 Xnesn 21 Xnesn 3

aSO = Xres,l

4.6D.3 CRC attachment for HS-SCCH type 4

The sequence of bits b, b,,...05, is calculated according to subclause 4.6.3.

4.6D.4 Channel coding for HS-SCCH type 4

Channel coding for the HS-SCCH type 4 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 4.

4.6D.5 Rate matching for HS-SCCH type 4

Rate matching for HS-SCCH type 4 shall be done with the general method described in 4.6.5.

4.6D.6 Interleaving for HS-SCCH type 4

Interleaving for HS-SCCH type 4 shall be done with the general method described in 4.2.11.1.

4.6D.7 Physical Channel Segmentation for HS-SCCH type 4

Physical channel segmentation for HS-SCCH type 4 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.
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4.6D.8 Physical channel mapping for HS-SCCH type 4

Physical channel mapping for the HS-SCCH type 4 shall be done with the general method described in subclause
4.2.12.

4.6E  Coding/Multiplexing for HS-SCCH type 5 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 5 when the following two conditions are both true:
- the UE is configured in MIMO mode, and
- the variable MIMO SF mode for HS-PDSCH dual stream is SF1.

HS-SCCH type 5 is used for dual stream transmission in MIMO mode. The following information is transmitted by
means of the HS-SCCH type 5 physical channels.

- Type flag 1(1 bit): Xsiag11
- Modulation scheme information for stream 2 (1 bit): Xms21
- Transport-block size offset information for stream 2 (5 bits): Xips21, Xtbs2.2, -+, Xtbs2 5
- Typeflag 2 (1 bit): Xfiag21
- Time slot information (5bits): Xs 1, Xts2, -+, Xts 5
- Transport-block size information for stream 1 (6 bitS): Xtps1 1, Xtos12, ---+ Xtbs16
- Modulation scheme information for stream 1 (1 bit): Xms11
- Hybrid-ARQ process information (3 bits): Xnap1, Xnap2, Xhap3
- Redundancy version information for stream 1 (2 bits): Xey1 1, Xru 2
- Redundancy version information for stream 2 (2 bits): Xrv2.1, Xrn2 2
- HS-SCCH cyclic sequence number (3 bits): Xnesn.1, Xhesn 2, Xhesn 3
- UE identity (16 bits): Xye 1, Xue2, ---» Xue 16
The following coding/multip lexing steps for HS-SCCH type 5 can be identified:
- multiplexing of HS-SCCH type 5 information (see subclause 4.6E.2)
- CRCattachment for HS-SCCH type 5 (see subclause 4.6E.3);
- channel coding for HS-SCCH type 5 (see subclause 4.6E.4);
- rate matching for HS-SCCH type 5 (see subclause 4.6E.5);
- interleaving for HS-SCCH type 5 (see subclause 4.6E.6);
- mapping to physical channels for HS-SCCH type 5 (see subclauses 4.6E.7 and 4.6E.8).

The general coding/multiplexing flow for HS-SCCH type 5 is shown in Figure 19D.
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Figure 19D: Coding and Multiplexing for HS-SCCH type 5

4.6E.1 HS-SCCH type 5 information field mapping

46E.1.1 Type flag 1 mapping

The type flag 1 bit xqiag121 is mapped as Xpag1 ='1 . The type flag 1 is used to distinguish HS-SCCH type 5 fromother
types.

4.6E.1.2 Type flag 2 mapping

The type flag 2 bits Xsag21 is Mapped as Xsag21 ='0°. The type flag 2 is used to distinguish HS-SCCH type 5 from other
types.

4.6E.1.3 Timeslot information mapping

The mapping of the time slot information X1, Xts2, -.. Xts5 IS performed according to section 4.6.1.2.1.

46E.14 Modulation scheme information mapping

The mapping of the modulation scheme information for each stream (Xms11 for stream 1 0r Xps21 for stream 2) is
performed according to section 4.6.1.3.

4.6E.1.5 Transport block size offset information mapping

The transport-block size offset information for stream 2 Xips2 1, Xts22, ---» Xtbs25 IS the unsigned binary representation of
the transport block size index offset for the stream 2 where X521 is MSB. The transport-block size offset for the stream
2 subtracted fromthe transport-block size for the stream 1 gives the transport-block size for stream 2.
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4.6E.1.6 Transport block size index mapping

The transport-block size information for stream 1 Xipe1 1, Xs1.2, ---» Xtos1,6 1S the unsigned binary representation of the
transport block size index where X1 is MSB. The mapping is performed according to section 4.6.1.8.

4.6E.1.7 HARQ process identifier mapping

The hybrid-ARQ process information Xnap 1, Xnap2, Xnap3 is unsigned binary representation of the HARQ process
identifier HAP, forstream 1 where Xpap; is MSB. The HARQ process identifier for stream 2is HAPF, + N pmc/Z :
where Nproc is the number of HARQ processes configured by higher layers.

4.6E.1.8 Redundancy version information mapping

The redundancy version (RV) parameters r, s and constellation version parameter b are mapped jointly to produce the
value X,,. X1 is alternatively represented as the sequence for stream 1 Xpy; 1, Xrv12 Where Xpyg 1 i the MSB. Xy, iS
alternatively represented as the sequence for stream 2 Xy2.1, Xrv2.2 Where Xy 1 is the MSB. The mapping of the
redundancy version for each streamis performed according to section 4.6C.1.8. If X.,;=00r X2 =0, the UE shall treat
the corresponding transport block as an initial transmission.

46E.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn 2, ¥nesn 3 1S Mapped such that Xpsn1 corresponds to the MSB and Xnesnz
to the LSB.

46E.1.10 UE identity

The UE identity is the HS-DSCH Rad io Network Identifier (H-RNTI) defined in [12]. This is mapped such that X, 1
corresponds to the MSB and Xye 16 to the LSB, cf. [14].

4.6E.2 Multiplexing of HS-SCCH type 5 information

The information carried on the HS-SCCH type 5 is multiplexed onto the bits @, a,,...a, according to the following
rule :

A = Xfjagra

A = Xns2,1

83,8, = Xips2.1 Xtbs2,2

A5 = Xfjag21

A6, 87,83 = Xipsp 31 Xips2,4 Xips2,5
89 8yg---8yg = X 11 X5 2+ Xis 5

Qg Q5o+ B9 = Xipg1 11 Xipst, 27+ Xips1 6
A0 = Xins1,1

Q)11 @99, Ar3 = Xpap1s Xnap.21 Xhap,3

Qg1 Qg5 = Xiy11s X2
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Qg1 A7 = Xiy211 X2,

a281 a‘29’ aSO = thsn,l’ thsn,21 thsn,B

4.6E.3 CRC attachment for HS-SCCH type 5

The sequence of bits bl, b2 ,...bB , Is calculated according to subclause 4.6.3.

4.6E.4 Channel coding for HS-SCCH type 5

Channel coding for the HS-SCCH type 5 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 5.

4.6E.5 Rate matching for HS-SCCH type 5

Rate matching for HS-SCCH type 5 shall be done with the general method described in 4.6.5.

4.6E.6 Interleaving for HS-SCCH type 5

Interleaving for HS-SCCH type 5 shall be done with the general method described in 4.2.11.1.

4.6E.7 Physical Channel Segmentation for HS-SCCH type 5

Physical channel segmentation for HS-SCCH type 5 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6E.8 Physical channel mapping for HS-SCCH type 5

Physical channel mapping for the HS-SCCH type 5 shall be done with the general method described in subclause
4.2.12.

4.6F  Coding/Multiplexing for HS-SCCH type 6 (1.28 Mcps TDD
only)

HS-SCCH shall be of type 6 when the following two conditions are both met:
- thevariable HS_DSCH_SPS STATUS is TRUE, and
- UE s configured in MIM O mode while the variable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

HS-SCCH type 6 is used to allocate semi-persistent HS-PDSCH resources for the initial transmissions. The following
information is transmitted by means of the HS-SCCH type 6 physical channels.

- Type flag (3 bits): Xfiag,1, Xfiag 2, Xflag3

- Channelisation-code-set information (8 bits): Xces 1, Xces2, -+-» Xecs, 8
- Time slot information (5bits): Xis 1, Xts2, ---» Xts 5

- Modulation scheme information (1 bit): Xms 1

- Resource repetition pattern index (2bits): Xyrpi 1, Xrpi2

- Transport-block size information (2 bits): Xips1, Xtbs 2

- HS-SICH indicator (2bits): Xu;1, XH1.2
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HS-SCCH cyclic sequence number (3 bitS): Xncsn. 1, Xhesn.2s Xhesn.3

Reserved (8 bitS): Xres 1, Xres2.... Xress

UE identity (16 bitS): Xue1, Xue 2, --» Xue.16

Redundancy and constellation version (Obit): X, =0 (see 4.6.1.4)
Foran HS-SCCH order type B,

- Xflag,1» Xflag.2, Xflag3» Xces1y Xees2y Xees3 » Xeesar Xees 5y Xees§r Xees,7» Xecs,8 Are reserved

- Xts1s Xts2, ---» Xts5 Shall be set to 00000°

- Xms1, Xrrpi1» Xrrpi2 Shall be set to Xogts, Xodt,2s Xodt,3

= Xtbs, 11 Xtbs, 21 XHI,Ls XHI2s s Xhesn, 1y Xhosn,21 Xhesn, 3y Xres,1, Xres2, Xres,3, Xres4, Xres,5, Xresp, Xres,7, Xresg al€ reserved
where Xodt1, Xodt.2, Xodt,3 are defined in subclause 4.6J.

The following coding/multip lexing steps for HS-SCCH type 6 can be identified:

mu ltiplexing of HS-SCCH type 6 information (see subclause 4.6F.2)

- CRCattachment for HS-SCCH type 6 (see subclause 4.6F.3);

- channel coding for HS-SCCH type 6 (see subclause 4.6F .4);

- rate matching for HS-SCCH type 6 (see subclause 4.6F.5);

- interleaving for HS-SCCH type 6 (see subclause 4.6F.6);

- mapping to physical channels for HS-SCCH type 6 (see subclauses 4.6F.7 and 4.6F.8).

The general coding/multiplexing flow for HS-SCCH type 6 is shown in Figure 19E.
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Figure 19E: Coding and Multiplexing for HS-SCCH type 6

4.6F.1 HS-SCCH type 6 information field mapping

46F.1.1 Type flag mapping

The type flag Xfiag1, Xtiag 2, Xfiag3 @re mapped such that xgag1 =1 ‘corresponds to the MSB and Xsa93 =0 to the LSB. The
bit X142 is reserved. The type flag is used to distinguish HS-SCCH type 6 from other types.

4.6F.1.2 Channelisation code set information mapping

The mapping of the channelisation code set information Xecs 1, Xces2, Xces 3, Xees 4» Xces 5, Xecs 61 Xees7, Xecs,8 1S performed
according to section 4.6.1.1.1.

4.6F.1.3 Timeslot information mapping

The mapping of the time slot information X1, Xts2, --- Xts5 IS performed according to section 4.6.1.2.1.

46F.14 Modulation scheme information mapping

The mapping of the modulation scheme information Xns 1 is performed according to table 17 in section 4.6.1.3.

4.6F.1.5 Resource repetition pattern index mapping

The mapping of the resource repetition pattern index Xyrpi1, Xrpi2 i performed according to section 4.6B.1.2.
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4.6F.1.6 Transport block size index mapping

The mapping of the transport-block size information X 1, Xs2 i performed according to section 4.6B.1.4.

4.6F.1.7 HS-SICH indicator mapping

The mapping of the HS-SICH indicator Xy, 1, X 2 is performed according to section 4.6B.1.9.

4.6F.1.8 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xnesn 2, Xhesn 3 1S mapped such that Xpen1 corresponds to the MSB and Xnesns
to the LSB.

4.6F.1.9 UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and Xy 15 to the LSB, cf. [14].

4.6F.2 Multiplexing of HS-SCCH type 6 information

The information carried on the HS-SCCH type 6 is multiplexed onto the bits @,,a,,...8, according to the following
rule :

ai’ a2 ! aS = Xflag,l’ Xflag,Z' Xflag,3

8y, 8581 = Xegg 1 Xegs 2+ X

ces, 17 “Nces, 2 " Nees,8
Ao Aze-Byp = Xis 10 Xis 20+ Xis 5
&7 = Xns1
a18’ a19 = erpi,l’ erpi,z
Q201 821 = Xips.11 Xtbs 2
Q21 8r3 = Xy 10 Xy 2
a24’ a‘25' a26 = thsn,l’ thsn,Z’ thsn,3

7, 8og,eres gy = Xyeg 15 X X

res,1? “*res, 277" res,8

4.6F.3 CRC attachment for HS-SCCH type 6

The sequence of bits b, b,,...05, is calculated according to subclause 4.6.3.

4.6F.4 Channel coding for HS-SCCH type 6

Channel coding for the HS-SCCH type 6 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 6.
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4.6F.5 Rate matching for HS-SCCH type 6

Rate matching for HS-SCCH type 6 shall be done with the general method described in 4.6.5.

4.6F.6 Interleaving for HS-SCCH type 6

Interleaving for HS-SCCH type 6 shall be done with the general method described in 4.2.11.1.

4.6F.7 Physical Channel Segmentation for HS-SCCH type 6

Physical channel segmentation for HS-SCCH type 6 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6F.8 Physical channel mapping for HS-SCCH type 6

Physical channel mapping for the HS-SCCH type 6 shall be done with the general method described in subclause
4.2.12.

4.6G  Coding/Multiplexing for HS-SCCH type 7 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 7 when the following two conditions are both met:
- thevariable HS_DSCH_SPS_STATUS is TRUE, and
- UE s configured in MIM O mode while the variable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

HS-SCCH type 7 is used to allocate one subframe HS-PDSCH resources for retransmissions of HS-DSCH semi-
persistent scheduling operation. The following information is transmitted by means of the HS-SCCH type 7 physical
channels.

- Type flag (3 bits): Xfiag.1, Xfiag 2, Xflag3
- Channelisation-code-set information (8 bits): Xces 1, Xces2, -+-» Xecs, 8
- Time slot information (5bits): Xs 1, Xts2, -+, Xts 5
- Modulation scheme information (1 bit): Xms 1
- Resource repetition pattern index (2bits): Xrrpi 1, Xrrpi2
- Transport-block size information (2 bits): Xps1, Xtbs 2
- Redundancy version information (2 bits): Xrv1, Xrv2
- Pointer to the previous transmission (4 bits): Xuur 1, Xotr,2: Xptr 3, Xptr 4
- HS-SCCH cyclic sequence number (3 Dits): Xnesn.1, Xhesn 2, Xhesn 3
- Reserved (4Dits): Xres 1, Xres 2, Xres3, Xres 4,
- UE identity (16 bits): Xye1, Xue2, --» Xue 16
The following coding/multip lexing steps for HS-SCCH type 7 can be identified:

- multiplexing of HS-SCCH type 7 information (see subclause 4.6G.2)

CRC attachment for HS-SCCH type 7 (see subclause 4.6G.3);

channel coding for HS-SCCH type 7 (see subclause 4.6G.4);

rate matching for HS-SCCH type 7 (see subclause 4.6G.5);
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- interleaving for HS-SCCH type 7 (see subclause 4.6G.6);
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- mapping to physical channels for HS-SCCH type 7 (see subclauses 4.6G.7 and 4.6G.8).

The general coding/multiplexing flow for HS-SCCH type 7 is shown in Figure 19F.

Xflag,1) Xflag,2, Xflag,3 Xccs,1s---Xccs, 8 Xts, 11 ---Xts,5 Xms,1 Xrrpi, 1 Xrrpi2 Xtos,1s Xtbs,2 Xrv,1y Xrv2 Xptr,1s «--Xptr,4 Xhesn,15---Xhesn,3  Xres,1, Xres 2, Xres,3 Xres, 4

|

| |

|

multiplexing

4.6G.1 HS-SCCH type 7 information field mapping

46G.1.1

8.2 -2, |

Xue,l! XLIe,Z 7"'Xue,16

CRC attachment

bbby |

Channel Coding

GG Co l

Rate Matching

Bty |

Interleaving

Vi,V Vg l

Physical Channel
Segmentation

Up1sUpz ey, l l

Physical Channel
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Type flag mapping

PhCH#1

PhCH#n

Figure 19F: Coding and Multiplexing for HS-SCCH type 7

The type flag Xfiag1, Xflag,2, Xfiag 3 are mapped such that Xgag1 =1 ‘corresponds to the MSB and Xiaq3 ='0 "to the LSB. The
bit X149 is reserved. The type flag is used to distinguish HS-SCCH type 7 from other types.

4.6G.1.2

Channelisation code set information mapping

The mapping of the channelisation code set information Xccs 1, Xces2, Xces 3, Xees 4» Xces 5, Xees 61 Xees7, Xees,8 1S performed
according to section 4.6.1.1.1.

4.6G.1.3

Timeslot information mapping

The mapping of the time slot information Xis 1, Xis2, ... Xts5 IS performed according to section 4.6.1.2.1.

46G.1.4

Modulation scheme information mapping

The mapping of the modulation scheme info rmation xns 1 is performed according to table 17 in section 4.6.1.3.
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46G.1.5 Resource repetition pattern index mapping

The mapping of the resource repetition pattern index bits Xymi1, Xrpi2 is performed according to section 4.6C.1.2.

4.6G.1.6 Transport block size index mapping

The mapping of the transport-block size information Xus 1, Xis2 IS performed according to section 4.6B.1.4.

4.6G.1.7 Redundancy version information mapping

The mapping of the redundancy version X1, Xry2 is performed according to section 4.6C.1.8.

4.6G.1.8 Pointer to the previous transmission mapping

The mapping of the pointer to the previous transmission Xpr1, Xpr2, Xprr 3 i8 performed according to section 4.6C.1.9.

46G.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xnesn 2, Xhesn 3 1S mapped such that Xpen1 corresponds to the MSB and Xnesna
to the LSB.

4.6G.1.10 UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and Xye 16 to the LSB, cf. [14].

4.6G.2 Multiplexing of HS-SCCH type 7 information

The information carried on the HS-SCCH type 7 is multiplexed onto the bits &, a,,...a, according to the following
rule :

ai’ a2 ! aS = Xﬂag,l’ Xflag,Z' Xflag,S

8,858y = Xeeg 1 Xegs 2%

ccs,17 “Yees, 27" Yecs,8

Aoy Aze-Byp = Xis 10 Xis 20+ Xis 5
&7 = Xns1

Qigy g = Xippinr Xrrpi 2

Q201 891 = Xips.11 Xibs, 2

Qg1 8oz = Xy 1 Xy 2

By B Byy = Xy gy Xopr e X

ptr,1? “*ptr,2***ptr,4

a28’ a29’ a30 = thsn,l’ thsn,2’ thsn,3

Q3118351 833, 834 = Xigg 11 Xres 21 Xres 31 Xres 4

4.6G.3 CRC attachment for HS-SCCH type 7

The sequence of bits b,,D,,...0;, is calculated according to subclause 4.6.3.
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4.6G.4 Channel coding for HS-SCCH type 7

Channel coding for the HS-SCCH type 7 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 7.

4.6G.5 Rate matching for HS-SCCH type 7

Rate matching for HS-SCCH type 7 shall be done with the general method described in 4.6.5.

4.6G.6 Interleaving for HS-SCCH type 7

Interleaving for HS-SCCH type 7 shall be done with the general method described in 4.2.11.1.

4.6G.7 Physical Channel Segmentation for HS-SCCH type 7

Physical channel segmentation for HS-SCCH type 7 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6G.8 Physical channel mapping for HS-SCCH type 7

Physical channel mapping for the HS-SCCH type 7 shall be done with the general method described in subclause
4.2.12.

4.6H Coding/Multiplexing for HS-SCCH type 8 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 8 when any of the following conditions is met:
- The UEis configured in MIMO mode, and the variable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

- The UE s configured in MU-MIMO mode, and the UE is configured in MIM O mode with the variable MIMO SF
mode for HS-PDSCH dual stream being SF1/SF16.

HS-SCCH type 8 is used for single stream transmission in MIMO mode or in MU-MIMO mode. The following
information is transmitted by means of the HS-SCCH type 8 physical channels.

- Channelisation-code-set information (4 bits): Xces 1, Xces2-+-» Xcesa
- Transport-block size information (6 bits ): Xips 1, Xibs 2, -+, Xtbs 6

- Modulation scheme information (1 bit): Xms 1

- Time slot information (5bits): Xs 1, Xts2, -+, Xts 5

- Redundancy version information (2 bits): Xyy1, Xrv2

- Typeflag 1 (6 bits): Xriag1 1, Xflagt,2, Xflag,3, Xflag1 4, Xflagl 5, Xflagl,6,

- Field flag 2 (1 bit): Xfiag21

- Special Information (2 bits): Xinfo 1, Xinfo2

- Hybrid-ARQ process information (4 bits): Xhap1, Xnap2: Xhap3, Xhapa,
- HS-SCCH cyclic sequence number (3 bits): Xnesn 1, Xhesn 25 Xhesn 3
- UE identity (16 bits): Xye1, Xue2, ---» Xue 16

The following coding/multip lexing steps for HS-SCCH type 8 can be identified:
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multip lexing of HS-SCCH type 8 information (see subclause 4.6H.2)
CRC attachment for HS-SCCH type 8 (see subclause 4.6H.3);
channel coding for HS-SCCH type 8 (see subclause 4.6H.4);

rate matching for HS-SCCH type 8 (see subclause 4.6H.5);
interleaving for HS-SCCH type 8 (see subclause 4.6H.6);

mapping to physical channels for HS-SCCH type 8 (see subclauses 4.6H.7 and 4.6H.8).

The general coding/multiplexing flow for HS-SCCH type 8 is shown in Figure 19G.

chs,l: o

- Xeesa  Xips,1r---Xtbs, 6 Xms1 Xislr---Xts5 Xrv,ls Xrv.2 Xflaglly ---Xflagle Xflag2,l  Xinfo,Ls Xinfo,2 Xhap,1s-+ Xhap,4 Xncsn,1-+-Xhcsn,3
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Figure 19G: Coding and Multiplexing for HS-SCCH type 8

4.6H.1 HS-SCCH type 8 information field mapping

46H.1.1 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled s top code, and the
allocation includes both the start and stop code.

If the field flag Xfiagp,1="0", the special information Xint 1, Xinto,2 are comprised of the channelisation code set extended
information Xccs 5, Xces 6 @Nd Xinfo 1= Xecs5, Xinfo 2= Xcesg- 1Ne Start code Kgqrt is sSignalled by the Dits Xees1, Xees2, Xees5 and the
stop code Ksigp by the Dits Xccs3, Xeesa, Xeess- The mapping in Table 16Ba below applies.

Ifavalue of ks =5 and kgop = 2 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Kgart > Ksop are not used.
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If the field flag Xfiagp,1="1", the Dits Xinw 1, Xino2 are comprised of the special default midamb le pattern indicator (Xmpi 1,
Xmpi2) @Nd Xinfo 1= Xmpi1 @Nd Xinfo 2= Xmpi2. The mapping in Table 16Bb below applies. The start code Kyar is signalled by
the bits Xees 1, Xes,2 @nd the stop code kg by the bits Xes 3 X 4. The mapping in Table 16Bc below applies.

If a value of ks =13 and ksp =4 is signalled, a spreading factor of SF=1shall be used for the HS-PDSCH resources.
Other than this case, Kgart > Ksop are not used

Table 16Ba: Channelisation code set information mapping

Kstart | Xces,1 | Xees,2 | Xees,5 kstop Xces,3 | Xces,4 | Xccs,6
1 0 0 0 2 0 0 0
3 0 0 1 4 0 0 1
5 0 1 0 6 0 1 0
7 0 1 1 8 0 1 1
9 1 0 0 10 1 0 0
11 1 0 1 12 1 0 1
13 1 1 0 14 1 1 0
15 1 1 1 16 1 1 1

Table 16Bb: Special default midamble pattern mapping

Special default | Xmpi,1 | Xmpi,2

Mid-amble

pattern
pattern 1A
pattern 1B
pattern 2A
pattern 2B

| OO
ROl | O

Table 16Bc: Channelisation code set information mapping

Kstart | Xces,1 | Xces,2 kstop Xces,3 | Xces,4
1 0 0 4 0 0
5 0 1 8 0 1
9 1 0 12 1 0
13 1 1 16 1 1

4.6H.1.2 Transport block size index mapping

The transport-block size information Xus 1, Xws2, ---» Xibs,6 IS the unsigned binary representation of the transport block size
index where Xips1 IS MSB. The mapping is performed according to section 4.6.1.8.

4.6H.1.3 Modulation scheme information mapping

The mapping of the modulation scheme information xn 1 is performed according to section 4.6.1.3.

4.6H.1.4 Timeslot information mapping

The mapping of the time slot information Xis 1, Xis2, ... Xts5 is performed according to section 4.6.1.2.1.

4.6H.1.5 Redundancy version information mapping

The redundancy version (RV) parameters r, s and constellation version parameter b are mapped jointly to produce the
value X. Xy is alternatively represented as the sequence Xn 1, Xrv2 Where X, ; is the MSB. The mapping is performed
according to section 4.6C.1.8. If X, =0, the UE shall treat the corresponding transport block as an initial transmission.
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4.6H.1.6 Type flag mapping

The type flag Xfiagy,1, Xfiag1 2, Xflag13, XflagL 4, Xflagl 5, XflagL s IS Mapped as 000000 . The type flag is used to distinguish HS-
SCCH type 8 from other types.

4.6H.1.7 Field flag mapping
The field flag is used to distinguish the mapping of special information Xinfo1, Xinfo 2-

If Xf1agz2="0", the special information X int 1, Xino,2 are comprised of the channelisation code set extended information
Xces51 Xees,6 NG Xinfo 1= Xees 55 Xinfo 2= Xccs 6-

If Xflagz1="1", the special information X nf,1, Xinfo 2 are comprised of the special default midamb le pattern indicator (Xmpi.1,
Xmpi 2)-

4.6H.1.8 Special Information mapping
The special information X jnf 1, Xinfo2 IS mapped such that X jup 1 Ccorresponds to the MSB and Xiqgo2 to the LSB.

If Xflag21="0", the special information X nfo 1, Xino,2 are comprised of the channelisation code set extended information
Xces 51 Xecs,6 and Xinfo,1= Xces,51 Xinfo2= Xccs,6-

If Xqlagz2="1", the special information Xnf 1, Xinfo,2 are comprised of the special default midamb le pattern indicator (Xmpi 1,
Xipi2)-

4.6H.1.9 HARQ process identifier mapping

The hybrid-ARQ process information Xnap.1, Xhap2: Xhap3: Xnap4 IS unsigned binary representation of the HARQ process
identifier where Xpap 1 is MSB.

46H.1.10 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn 2, ¥nesn 3 1S Mapped such that Xpsn1 corresponds to the MSB and Xnesnz
to the LSB.

46H.1.11 UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and Xye 16 to the LSB, cf. [14].

4.6H.2 Multiplexing of HS-SCCH type 8 information

The information carried on the HS-SCCH type 8 is multip lexed onto the bits a,,a,,...a, according to the following
rule:

8y, 8,0y 85 = Xogg 1) Xegs, 2101 Xogs 4
85, 85810 = Xipg 1 Xips, 2+ Xios, 6
841 = Xins 1

Qo) BygeeByp = Kis 11 Xis 20 Xis 5

a17’ a18 = er,l’ er,2

Qigs Appreenr Aoy = Xfjagr 11 Xflagr,21++1 Xflagr6
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A5 = Xijaga

Ay6: A7 = Xingo11 X

info,2
Aygy Apg-+-831 = Xpap11 Xpap 2+ Xhapa

a32' a33’ a34 = thsn,l' thsn,Z’ thsn,3

4.6H.3 CRC attachment for HS-SCCH type 8

The sequence of bits b, b,,...0;, is calculated according to subclause 4.6.3.

4.6H.4 Channel coding for HS-SCCH type 8

Channel coding for the HS-SCCH type 8 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 8.

4.6H.5 Rate matching for HS-SCCH type 8

Rate matching for HS-SCCH type 8 shall be done with the general method described in 4.6.5.

4.6H.6 Interleaving for HS-SCCH type 8

Interleaving for HS-SCCH type 8 shall be done with the general method described in 4.2.11.1.

4.6H.7 Physical Channel Segmentation for HS-SCCH type 8

Physical channel segmentation for HS-SCCH type 8 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6H.8 Physical channel mapping for HS-SCCH type 8

Physical channel mapping for the HS-SCCH type 8 shall be done with the general method described in subclause
4.2.12.

4.6l Coding/Multiplexing for HS-SCCH type 9 (1.28 Mcps TDD
only)

HS-SCCH shall be of type 9 when the following conditions are true:
- the UEis configured in MIM O mode, and
- thevariable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

HS-SCCH type 9 is used for dual stream transmission in MIMO mode. The following information is transmitted by
means of the HS-SCCH type 9 physical channels.

- Channelisation-code-set information (4 bits): Xces 1, Xces2-+-» Xcesa
- Transport-block size information for stream 1 (6 bits): Xtps1 1, Xths12, ---» Xtbs16
- Modulation scheme information for stream 1 (1 bit): Xms11

- Time slot information (5bits): Xis 1, Xts2, ---» Xts 5
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Redundancy version information for stream 1 (2 bits): Xrv1.1, Xrv 2
- Transport-block size information for stream 2 (6 bits): Xtps2 1, Xths22, ---» Xtbs26
- Modulation scheme information for stream 2 (1 bit): Xms21
- Redundancy version information for stream 2 (2 bits): Xv2,1, Xrn2 2
- Hybrid-ARQ process information (4 bits): Xhap1, Xhap2, Xhap3, Xnap4,
- HS-SCCH cyclic sequence number (3 bits): Xnesn 1, Xhesn 25 Xhesn 3
- UE identity (16 bits): Xye 1, Xue2, ---» Xue 16
The following coding/multip lexing steps for HS-SCCH type 9 can be identified:

- multiplexing of HS-SCCH type 9 information (see subclause 4.61.2)

CRC attachment for HS-SCCH type 9 (see subclause 4.61.3);

- channel coding for HS-SCCH type 9 (see subclause 4.61.4);

- rate matching for HS-SCCH type 9 (see subclause 4.61.5);

- interleaving for HS-SCCH type 9 (see subclause 4.61.6);

- mapping to physical channels for HS-SCCH type 9 (see subclauses 4.61.7 and 4.61.8).

The general coding/multiplexing flow for HS-SCCH type 9 is shown in Figure 19H.

Xees, 1y« Xees,d Xtosl,1---Xtosl, 6 Xms11 Xis1y---Xts5 Xrvi,1y Xrv12 Xtbs2,1y «--Xtos2,6 Xms21  Xrv2,1r Xn2,2 XhapLr+-- Xhap,4 Xhcsn,1s---Xhesn,3
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Figure 19H: Coding and Multiplexing for HS-SCCH type 9
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4.61.1 HS-SCCH type 9 information field mapping

4611.1 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
allocation includes both the start and stop code. The start code Kgart is signalled by the bits Xcs 1, Xees2 and the stop code
Kstop DY the bits Xccs3, Xews 4- The mapping in Table 16 C below applies.

Ifavalue of Ksar = 5and koo = 4 is signalled, a spreading factor of SF=1shall be used for the HS-PDSCH resources.
Other than this case, Kgart > Ksop are not used.

Table 16C: Channelisation code set information mapping

Kstart | Xces,1 | Xces,2 kstop Xces,3 | Xces,4
1 0 0 4 0 0
5 0 T 8 0 T
9 1 0 12 1 0
13 il il 16 il T
4.611.2 Transport block size offset information mapping

The transport-block size information for stream 1 Xipe1 1, Xts1.2, ---» Xtvs1 6 IS the unsigned binary representation of the
transport block size index where Xips 1 is MSB. The mapping is performed according to section 4.6.1.8.

The transport-block size information for stream 2 Xips2 1, Xths2 2, ---» Xtvs2,6 IS the unsigned binary representation of the
transport block size index where X 1 IS MSB. The mapping is performed according to section 4.6.1.8.

4611.3 Modulation scheme information mapping

The mapping of the modulation scheme information for each stream (Xms11 for stream 1 0r Xps21 for stream 2 ) is
performed according to section 4.6.1.3.

46114 Timeslot information mapping

The mapping of the time slot information X1, Xts2, .. Xts5 IS performed according to section 4.6.1.2.1.

46115 Redundancy version information mapping

The mapping of the redundancy version for each stream ( Xrv1 1, Xrv12 fOr stream 1 and Xpy2.1, Xr2 2 for stream2) is
performed according to section 4.6E.1.8.

4.61.1.6 HARQ process identifier mapping

The hybrid-ARQ process information Xnap,1, Xhap2, Xhap3: Xnap4 IS unsigned binary representation of the HARQ process
identifier where Xpap1 is MSB.

For dual streamtransmission, two transport blocks are transmitted on the associated HS-PDSCHJ(s), and the mapping
relationship between the hybrid-ARQ processes and the transport blocks is such that when the HARQ -process with

identifier HAP, is mapped to the transport block on stream 1, the HARQ-process with the identifier given by
(HAF’1 +N proc/Z)mod(N pmc) shall be mapped to the transport block on stream 2, where Npro is the number of
HARQ processes configured by higher layers.

46119 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn.2» Xhesn 3 IS mapped such that Xpen1 corresponds to the MSB and Xnesns
to the LSB.
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4.61.1.10 UE identity

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and Xy 16 to the LSB, cf. [14].

4.61.2  Multiplexing of HS-SCCH type 9 information

The information carried on the HS-SCCH type 9 is multiplexed onto the bits @,,a,,...a, according to the following
rule :

8,8y, 8y = Xogg 1) Xogs 21+ Xegs.a

85, 85810 = Xipg 15 Xipst 2+ Xis1,6

A1 = Xins11

Ao Qg8 = Xis 10 Xis 20+ Xis 5

Q7,818 = Xn11 X 2

Qg Appree1 Bog = Xipsp 11 Xips2,29-++ Xibs2,6
Aos = Xins2,1

Q1 o7 = Xv2,10 Xrv2,2

Aygy Apg-+-831 = Xpap11 Xnap 2+ Xhapa

a32’ a33’ a34 = thsn,l’ thsn,Z’ thsn,S

4.61.3 CRC attachment for HS-SCCH type 9

The sequence of bits b,,D,,...05, is calculated according to subclause 4.6.3.

4.61.4 Channel coding for HS-SCCH type 9

Channel coding for the HS-SCCH type 9 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 9.

4.61.5 Rate matching for HS-SCCH type 9

Rate matching for HS-SCCH type 9 shall be done with the general method described in 4.6.5.

4.61.6 Interleaving for HS-SCCH type 9

Interleaving for HS-SCCH type 9 shall be done with the general method described in 4.2.11.1.

4.61.7 Physical Channel Segmentation for HS-SCCH type 9

Physical channel segmentation for HS-SCCH type 9 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.
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4.61.8 Physical channel mapping for HS-SCCH type 9

Physical channel mapping for the HS-SCCH type 9 shall be done with the general method described in subclause
4.2.12.

4.6  Coding/Multiplexing for HS-SCCH orders type B (1.28Mcps
TDD only)

HS-SCCH orders type B are commands sent to the UE using HS-SCCH. No HS-PDSCH is associated with HS-SCCH
orders.

HS-SCCH order type B may be used when any of the following two conditions is met:

- CONTROL_CHANNEL_DRX_STATUS is TRUE and UE is configured in MIM O mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1/SF16;

- Thevariable HS_DSCH_SPS_STATUS is TRUE, and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

The following information is transmitted by means of the HS-SCCH order type B physical channel.
- Order type (3 bits): Xodt,1» Xodt,2s Xodt,3
- UE identity (16 bits): Xue1s Xue,2, -++» Xue,16

The coding for HS-SCCH orders type B is specified in subclause 4.6F.
4.6J.1 HS-SCCH orders type B information field mapping

46J.1.1 Order type mapping

If Xodt 1, Xodt 2, Xodt3= ‘001’ then the HS-SCCH order is an order to release the allocated semi-persistent HS-PDSCH
resources when UE is in CELL_DCH state.

If Xodt.1, Xodt2, Xoat3= 010, then the HS-SCCH order is DRX Activation order when UE is in CELL_DCH state.

If Xodt 1, Xodt 2, Xodt3= ‘011’ then the HS-SCCH order is DRX De-activation order when UE is in CELL_DCH state.

4.6J.1.2 UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e1
corresponds to the MSB and xye 16 to the LSB, cf. [14].

4.7 Coding for HS-SICH

The following information, provided by higher layers, is transmitted by means of the HS -SICH physical channel.
For 1.28 Mcps TDD, HS-SICH type 1 is not used for dual stream transmission when UE is configured in MIM O mode.
In this section, the terms “HS-SICH” and “HS-SICH type 1” are used interchangeably.

For 1.28 Mcps TDD, in the case of multi-frequency HS-DSCH transmission in one TTI, HS-PDSCH on each frequency
shall be configured with associated HS-SICH(s) which is coded as following.

- Recommended Modulation Format (RMF) (1 bit): Xrm¢1

- Recommended Transport-block size (RTBS) (n bits where n = 6 for 1.28 Mcps TDD and n = 9 for 3.84 Mcps
TDD and 7.68Mcps TDD): Xtps1, Xths2, ---» Xthsn
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- Hybrid-ARQ information ACK/NACK (1bit): Xan 1

The following coding/multip lexing steps can be identified:

- separate coding of RMF, RTBS and ACK/NACK (see subclause 4.7.2);

mapping to physical channels (see subclause

interleaving for HS-SICH (see subclause 4.7.

mu ltip lexing of HS-SICH information (see subclause 4.7.3);

4);
475).

The general coding/multiplexing flow is shown in the figure 20.

erf 1 ths

!

A1t 'ths,n Xan,l

! !

of COI

Field Coding Field Coding

of ACK/NACK

2,2y 2, ‘—+ +—’ C.,CypurCag

HS-SICH Multiplexing

d,,d,...d,

A

HS-SICH interleaving

Vy, V.V,

A

Physical Channel Mapping

I

PhCH

Figure 20: Coding and multiplexing for HS-SICH

4.7.1 HS-SICH information field mapping

47.1.1 RMF information mapping

The RMF information bit, Xm¢1, Shall be mapped according to the mapping specified in subclause 4.6.1.3.

4.7.1.2 RTBS information mapping

The RTBS information bits, Xips 1, Xus 2, ---» Xtbs,n, Shall be mapped according to the same mapping as is used for the
transport block size information bits in subclause 4.6. This mapping is defined by higher layers [12].

47.1.3 ACK/NACK information m

apping

The ACK/NACK information bit X, 1 Shall be mapped according to the mapping given in Table 20 below.

3GPP



Release 11 108 3GPP TS 25.222 V11.0.0 (2012-09)

Table 20: ACK/NACK information mapping

ACK/NACK | Xan,1
ACK 1
NACK 0
4.7.2 Coding for HS-SICH
47.2.1 Field Coding of ACK/NACK

The ACK/NACK bit xa5 1 shall be repetition coded to 36 bits. The coded bits are defined as C;...C4.

47.2.2 Field Coding of CQI

47221 Field Coding of CQI for 1.28 Mcps TDD

The quality information consists of Recommended Transport Block Size (RTBS) and Recommended Modulation
Format (RMF) fields. The 6 bits of the RTBS field are coded to 32 bits using a (32, 6) 1°' order Reed-Muller code. The
coding procedure is as shown in figure 21.

(32,6) 1st order
Xips.1s Xips.21-++1 Xtps g ——®| Reed-Muller —» 7,,7,,...,Z5,
Code

Figure 21: Field coding of RTBS information bits

The coding uses asubset basis sequences as the TFCI coder as described in subclause 4.3.1.1. The basis sequences that
are used for RTBS coding are as follows in table 21.

3GPP



Release 11 109 3GPP TS 25.222 V11.0.0 (2012-09)

Table 21: Basis sequences for (32,6) RTBS code

i Mio Mi1 Mi,2 Mizs Mia Mis
0 1 0 0 0 0 1
1 0 1 0 0 0 1
2 1 1 0 0 0 1
3 0 0 1 0 0 1
4 1 0 1 0 0 1
5 0 1 1 0 0 1
6 1 1 1 0 0 1
7 0 0 0 1 0 1
8 1 0 0 1 0 1
9 0 1 0 1 0 1
10 1 1 0 1 0 1
11 0 0 1 1 0 1
12 1 0 1 1 0 1
13 0 1 1 1 0 1
14 1 1 1 1 0 1
15 1 0 0 0 1 1
16 0 1 0 0 1 1
17 1 1 0 0 1 1
18 0 0 1 0 1 1
19 1 0 1 0 1 1
20 0 1 1 0 1 1
21 1 1 1 0 1 1
22 0 0 0 1 1 1
23 1 0 0 1 1 1
24 0 1 0 1 1 1
25 1 1 0 1 1 1
26 0 0 1 1 1 1
27 1 0 1 1 1 1
28 0 1 1 1 1 1
29 1 1 1 1 1 1
30 0 0 0 0 0 1
31 0 0 0 0 1 1

The output RTBS code word bits {z; : i =1, ..., 32} are given by:

6
Zi = (Z ths,n ’ M i—l,n—lj mOd 2
n=1

The RMF bit x;mss is repetition coded to 16 bits to produce the bits . Z,5, Z5,,..., Z . where ngg = 48.

Moo
4.7.2.2.2 Field Coding of CQI for 3.84 Mcps TDD and 7.68Mcps TDD
RTBS and RMF bits are multip lexed onto the bits Y,, Y,...Y;oaccording to the following rule :
Y1 = Xeme 1

Y21 Y3 Y10 = Xips 11 Xivs,2++Xins 0

The bits  Y,, Y,...Y;pare coded to produce the bits w;,wy,...ws; using a (32,10) sub-code of the second order Reed-
Muller code as defined in subclause 4.3.1.1..

The bits wi,w,,... w3, are used to produce the CQI bits  Z,, 22...chQI using a (4,1) repetition code, where ncq =128,
such that:
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Zn, Zn+32, Zn+64+ Zn+96 = Wp n=I..32

4.7.3  Multiplexing of HS-SICH information fields

The CQl bits Z,, 22...2nCQI are multiplexed with the repetition coded ACK/NACK bits C;...C;5 to produce the bits

d,,d,...d,where U is the number of physical channel bits carried by HS-SICH, according to the following rule.:

Neql Neo
nCQI +17 anQI+2 d nCQI +36 = Cl,CZ "'C36
nCQ|+37’dnCQ,+38"'dU =00...0

4.7.4 Interleaver for HS-SICH

Interleaver for HS-SICH shall be done with the general method described in 4.2.11.1.

4.7.5  Physical channel mapping for HS-SICH

Physical channel mapping for HS-SICH shall be done with the general method described in 4.2.12.

4.7A  Coding for HS-SICH type 2 (1.28 Mcps TDD only)

HS-SICH type 2 is used for dual stream transmission when UE is configured in MIM O mode.

The following information, provided by higher layers, is transmitted by means of the HS -SICH type 2 physical
channels.

- Recommended Modulation Format (RMF) for stream 1 (1 bit): Xrmau 1
- Recommended Modulation Format (RMF) for stream 2 (1 bit): Xyme.1
- Recommended Transport-block size (RTBS) for stream 1 (n=6 bitS): Xtps11, Xtbs1 2, ---» Xtbsi n
- Recommended Transport-block size (RTBS) for stream 2 (n=6 bitS): Xtps21, Xtbs2 2, ---» Xtbs2.n
- Hybrid-ARQ information ACK/NACK for stream 1 (1 bit): Xan11
- Hybrid-ARQ information ACK/NACK for stream 2 (1 bit): Xan21
The following coding/multip lexing steps can be identified:
- separate coding of RMF, RTBS and ACK/NACK (see subclause 4.7A.2);
- multiplexing of HS-SICH information (see subclause 4.7A.3);
- interleaving for HS-SICH (see subclause 4.7A.4);
- mapping to physical channels (see subclause 4.7A.5).

The general coding/multiplexing flow for HS-SICH type 2 is shown in the figure 20A.
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Figure 20A: Coding and multiplexing for HS-SICH type 2

4.7A.1 HS-SICH type 2 information field mapping

47A.1.1 RMF information mapping

The RMF information bit for each stream, X;ms11 for stream 1 or X1 for stream 2, shall be mapped according to the

mapping given in subclause 4.7.1.1 respectively.

4.7A.1.2 RTBS information mapping

The RTBS information bits for each stream , Xips1 1, Xths1 2, --

., Xtpsip fOr stream 1 0T Xips2 1, Xts22, -, Xtos2pn fOr Stream 2,

shall be mapped according to the mapping given in subclause 4.7.1.2 respectively.

4.7A.1.3 ACK/NACK information mapping

The ACK/NACK information bit for each stream, Xan11 for stream 1 or Xa,22 for stream 2, shall be mapped according to

the mapping given in subclause 4.7.1.3 respectively.

4.7A.2 Coding for HS-SICH type 2

47A2.1 Field Coding of ACK/NACK

The ACK/NACK bit for stream 1, Xan1; , Shall be repetition coded to 36 bits. The coded bits are defined as C,;...C; z¢.

The ACK/NACK bit for stream 2, Xan2; , shall be repetition coded to 36 bits. The coded bits are defined as C,;...C, 34

47A.2.2 Field Coding of CQI

The quality information for each stream consists of Recommended Transport Block Size (RTBS) and Recommended
Modulation Format (RMF) fields. The 6 bits of the RTBS field for each streamare coded to 32 bits using a (32, 6) 1
order Reed-Muller code respectively. The coding procedure for each stream is performed according to section 4.7.2.2

shown in figure 21A and figure 21B.
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(32,6) 1st order

Xips1.10 Xips1,2 7+ Xipss.6 ] Reeg-ol\élgller L L g

Figure 21A: Field coding of RTBS information bits for stream 1

(32,6) 1st order
Xips211 Xips2,210++» Xips2, 65— Reed-Muller —7,,,7;,,...,Z; 3,
Code

Figure 21B: Field coding of RTBS information bits for stream 2

The RMF bit for stream 1, X;ms 1 , IS repetition coded to 16 bits to produce the bits . Z, 34,7, 54,..0, Z; where ncg) =
, , M oo

48.

The RMF bit for steam 2, Xymp1 , IS repetition coded to 16 bits to produce the bits . Z, 35, Z5 345020, Z5 where neg) =
’ ! reql

48.

4.7A.3 Multiplexing of HS-SICH type 2 information fields

The CQl bits for each stream, 7, ,, Zy g Zyng, O Zy11 255 Zgp ,8r6 MU Itiplexed with the repetition coded

ACK/NACK bits for each stream, C,;...C; 35 OF C,;...C, 34, to produce the bits d,,d,...d,, where U is the number
of physical channel bits carried by HS-SICH, according to the following rule:

d,,d,..d,_

=2,,2,..2

| *TLingg

anQ,+1’ dnoQ|+2"'anQ,+36 =C11.C2:-Crge

d z

nOQ,+37’dnoQ|+38---dz*nOQI+36 =212y 2,
Oy, 1371 O2ing w38 Oomngy 472 = C21.C2.2+Coo
Uiy +730 Qe s72---dy =0,0....0

4.7A.4 Interleaver for HS-SICH type 2

Interleaver for HS-SICH shall be done with the general method described in 4.2.11.1.

4.7A.5 Physical channel mapping for HS-SICH type 2

Physical channel mapping for HS-SICH shall be done with the general method described in 4.2.12.

4.8 Coding for E-DCH

Figure 22 shows the processing structure for the E-DCH transport channel mapped onto a separate CCTrCH. Data
arrives to the coding unit in form of a maximum of one transport block once every transmission time interval (TTI). A
10ms TTI is used for E-DCH for 3.84Mcps and 7.68Mcps TDD whilst for 1.28Mcps TDD, a TTI of 5ms will be used.
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For 1.28Mcps TDD multi-carrier E-DCH transmission, a number of transport blocks may arrive at the coding unit in
one TTI, where the number of the transport blocks equals to the number of the scheduled E-DCH carriers. Each
transport block for each scheduled E-DCH carrier shall be coded separately. The following coding steps for E-DCH on
one carrier can be identified:

add CRC to each transport block (see subclause 4.8.1);

code block segmentation (see subclause 4.8.2);

- channel coding (see subclause 4.8.3);

- hybrid ARQ (see subclause 4.8.4);

- bit scrambling (see subclause 4.8.5);

- interleaving for E-DCH (see subclause 4.8.6);

- constellation re-arrange ment for 16QAM (see subclause 4.8.7);

- mapping to physical channels (see subclause 4.8.8).
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Figure 22. Coding chain for E-DCH
In the following the number of transport blocks is always one. When referencing non E-DCH formu lae which are used

in correspondence with E-DCH formu lae the convention is used that transport block subscripts may be omitted (e.g. X
when i is always 1 may be written X).

48.1 CRC attachment for E-DCH

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in
4.2.1 above with the following specific parameters.

The CRC length shall always be L;=24 bits.

4.8.2 Code block segmentation for E-DCH

Code block segmentation for the E-DCH transport channel shall be performed according to the general method
described in 4.2.2.2 with the following specific parameters.

3GPP



Release 11 115 3GPP TS 25.222 vV11.0.0 (2012-09)

b

im2?

b,

Xigs Xigy Xigs---, Xix directly. It follows that X; = B;. Note that the bits x referenced here refer only to the internals of the

b,

There is a maximumof one transport block. The bits b, hmB,

iml?

input to the block are mapped to the bits

im31**1

code block segmentation function. The output bits fromthe code block segmentation function are 0j,, Oir2, O3, - .-, Oirk-

The value of Z = 5114 for turbo coding shall be used.

4.8.3 Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in
section 4.2.3 above with the following specific parameters.

There is a maximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4 Physical layer HARQ functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the E-PUCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters.

Rate Matching

Systematic
bits N N
> > RM_S o
N Parity 1
ej bit bits Npl Nt pl bi Ne,data‘j
— it » RMPIL2 |—2p it
separation - collection
Parity2
bits N N
b2 » RMP22 1P,

Figure 23: E-DCH hybrid ARQ functionality

48.4.1 Determination of SF, modulation and number of physical channels

The SF, modulation type and number of E-PUCHSs in the E-PUCH set is determined by higher layers (see [15]). These
correspond to a value of Ne gataj.

4.8.4.2 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with
puncturing in 4.2.7.2.1 above.

4.8.4.3 HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done with the general method described in
4.2.7.3 with the following specific parameters.

The parameters of the rate matching stage depend on the value of the RV parameters s and r. The s and r combinations
corresponding to each RV allowed for the E-DCH are listed in table 22 below.
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Table 22: RV for E-DCH

E-DCH RV Index S r
0 1 0
1 0 0
2 1 1
3 0 1

The parameter epjus, eminus and ejn are calculated with the general method described in 4.5.4.3 above. The following
parameters are used as input:

Nsys = Npl = sz = NeJ/3
Ndata = Ne,data,i

I'max = 2 (for both QPSK and 16-QAM)

48.4.4 HARQ bit collection

HARQ bit collection for E-DCH shall be performed according to the general method described for HS-DSCH in
subclause 4.5.4.4.

4.8.5 Bit scrambling

The bit scrambling for E-DCH shall be performed in accordance with the general method described in subclause 4.2.9.

4.8.6 Interleaving for E-DCH

Interlevaing for E-DCH shall be performed in accordance with the general method described for HS-DSCH in
subclause 4.5.6.

4.8.7  Constellation re-arrangement for 16 QAM

Constellation rearrangement shall be performed in the case of 16-QAM in accordance with the general method
described for HS-DSCH in subclause 4.5.7. For QPSK this function is transparent.

For 3.84Mcps and 7.68Mcps, the constellation version parameter b is associated with the E-DCH RV indexas shown in
table 23 below.

Table 23: Mapping of RV to constellation rearrangement parameter b for E-DCH (3.84Mcps and
7.68Mcps options)

E-DCH RV Index
0

W N O|T

1
2
3

For 1.28Mcps option, the constellation version parameter b is associated with the retransmission sequence number
(RSN). The mapping between RSN and b parameters for constellation re-arrangement is listed in table 25A in subclause
4.9.2.1.2.

4.8.8 Physical channel mapping for E-DCH

The E-PUCH is defined in [7]. The bits input to the physical channel mapping are denoted by ry, ry, ..., rg, where R=

Ne dataj @nd is the number of physical channel data bits to be transmitted in the current TTI.  These bits are mapped to
the physical channel bits, {wix:t=1,2,.., T;and k =1, 2, ..., Ui}, where t is the timeslot index, T is the number of
timeslots in the allocation message, k is the physical channel bit index and Uy is the number of bits in the E-PUCH
physical channel in timeslot t. The timeslot index, t, increases with increasing timeslot number and the physical channel
bit index, k, increases with increasing physical channel bit position in time.
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The bits ry, r, ..., rg shall be mapped to the physical channel bits w; according to the following rule :

W =TIy fork=1,2 ..U

Wy =y, fork=1,2..,0;

Wr =T o fork=1,2 .., Ur

4.9 Coding for E-UCCH

49.1 Coding for E-UCCH for the 3.84Mcps and 7.68Mcps TDD options

E-UCCH is coded in two parts, E-UCCH part 1and E-UCCH part 2. Both parts of the E-UCCH are transmitted on the
E-PUCH (see [7]).

The following information is transmitted by means of E-UCCH part 1:
- E-TFCl information:  Xesg 1, Xtidi 21 - Xtfci 7

The following information is transmitted by means of E-UCCH part 2:
- Retransmission sequence number (RSN):  Xren 1, Xrsn 2

- HARQ process ID (HARQ_ID): Xnarg,1, Xnarg2

491.1 Overview

Figure 24 below illustrates the overall coding chain for E-UCCH.

Xifci, 1y Xtfci,2y --» Xtfci,7 Xrsn,1, Xrsn,2 Xharg, 1, Xharg,2
Multiplexing
X1y X2,000s X4
h J ¢
Channel Channel
Coding Coding
Yo, Y1,.es Ya1 y Zo, Z1,..1y Z31 $
Physical Physical
channel channel
mapping mapping
E-UCCH part 1 E-UCCH part 2

Figure 24: Coding chain for E-UCCH parts 1 and 2
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49.1.2 E-UCCH part 1

49.1.2.1 Information field mapping of E-TFCI

The E-TFCI is mapped such that X, corresponds to the MSB.

49.1.2.2 Channel coding for E-UCCH part 1

The E-TFCIDits X 15 Xiggi 21+-1 Xigei 7 @76 Zero-padded and coded to produce the bits yo, y1,...y31 Using a (32,10) sub-
code of the second order Reed-Muller code as defined in subclause 43.1.1.  Bits Xy 1, Xigej 25-++» Xyrei 7 COITespond to

bits a4, as,...,a, ofsubclause 4.3.1.1, and bits a4, a5,a, ofsubclause 4.3.1.1are set to zero.

49.1.2.3 Physical channel mapping for E-UCCH part 1

E-UCCH part 1 is described in [7]. The sequence of bits Y, Y1, ..., Y31 output fromthe E-UCCH part 1 channel coding is
mapped to the E-UCCH part 1 indicator field of each E-PUCH of the E-DCH TTI configured to carry E-UCCH. The
bits y; {i=0,1,...31%} are mapped in an identical manner to that described for TFCI in subclause 4.3.1.3 such that they are
transmitted over the air in ascending order with respect to i.

49.1.3 E-UCCH part 2

49.13.1 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
a two bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case the last received RSN for that
HARQ process is incompatible with the current one.

The RSN is set by higher layers as described in [15]. Fora given HARQ process, once the maximum RSN value of 3
is reached, the RSN alternates between the values of 2 and 3 for any further retransmissions. The RSN thus follows
the pattern 0,1,2,3,2,3,2,3,2,3,... The RSN is transmitted by the physical layer in E-UCCH part 2.

The bits (Xrsn 1, Xrsn 2) Of the RSN field of E-UCCH part 2 are mapped such that Xs,1 corresponds to the MSB of the RSN
and Xrsn2 corresponds to the LSB of the RSN.

The applied E-DCH RV index specifying the used RV (s and r parameter) and in the case of 16-QAM, also the used
constellation rearrangement parameter (b) both depend only on the values of RSN, and on Ngys / Ne gataj s Shown in
table 25 below.

Table 25: Relation between RSN value and E-DCH RV Index

RSN Value Nsys / Ne,data,j <1/2 1/2 S Nsys / Ne,da[a,j
E-DCH RV Index E-DCH RV Index

0 0 0

1 2 3

2 0 2

3 2 1

The UE shall use either:
e anRVindexas indicated in Table 25 and according to the value of RSN

e or, ifsignalled by higher layers only E-DCH RV index 0 independently of the value of RSN.

49.1.3.2 Information field mapping of HARQ process ID
The HARQ process ID bits (Xharg,1, Xnarq2) transmitted on E-UCCH part 2 correspond to the two LSBs of the 3-bit

HARQ ID indicated by higher layers (the MSB of the higher layer HARQ ID is not transmitted). Thus, with the
higher layer HARQ 1D represented as hy, hy, hs (with hy as the MSBY), bits Xharg,1, Xharg,2 COrrespond to bits hy, hs.
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49.1.3.3 Multiplexing of E-UCCH part 2 information

The retransmission sequence number information (Xrsn 1, Xrsn,2) and the HARQ process ID information (Xnargs1, Xharg,2) are
multip lexed together to give a sequence of bits xi, Xy, ..., x4 Where:

Xk = Xrsn k k=1,2
Xk = Xharg k2 k=34
49.1.34 Channel coding for E-UCCH part 2

The bits X, X,,..., X, are zero-padded and coded to produce the bits zo, z3,...z3 using a (32,10) sub-code of the second
order Reed-Muller code as defined in subclause 43.1.1.  Bits X, X,,..., X, correspond to bits a,, a,,...,8, of
subclause 4.3.1.1, and bits a4, 8;,...,8, ofsubclause 4.3.1.1are set to zero.

49.1.3.5 Physical channel mapping for E-UCCH part 2
E-UCCH part 2 is described in [7]. The sequence of bits zg, zy, ..., Z3; output fromthe E-UCCH part 2 channel coding is

mapped to the E-UCCH part 2 indicator field of each E-PUCH of the E-DCH TTI configured to carry E-UCCH. The
bits z; {i=0,1,...31} are mapped such that they are transmitted over the air in ascending order with respect to i.

4.9.2 Coding for E-UCCH for the 1.28Mcps TDD option

The E-UCCH on one carrier is used to convey the following information for the E-DCH on the same carrier:
e  The modulation type of the selected E-TFC — 0O bits (see note 1)
e The transport block size of the selected E-TFC — 6 bits
e The retransmission sequence number (RSN) — 2 bits
e The HARQ process ID — 2 bits

Note 1: The occupied modulation type is not explicitly signaled, which is inferred from the transport block size.

The E-UCCHs on the different carriers are coded independently. The E-UCCH on one carrier is transmitted on the E-
PUCH on the same carrier and is coded using a (32, 10) sub code of the second order Reed Muller code as defined in
subclause 4.3.1.1

Figure 24A below illustrates the overall coding chain for E-UCCH on one carrier.
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Figure 24A: Coding chain for E-UCCH

4921 E-UCCH information field mapping

49.21.1 Information field mapping of E-TFCI

The E-TFCI is mapped such that X1 corresponds to the MSB.

49.2.1.2 RSN information mapping

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
a two bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case the last received RSN for that
HARQ process is incompatible with the current one.

The RSN is set by higher layers as described in [15]. Fora given HARQ process, once the maximum RSN value of 3
is reached, the RSN alternates between the values of 2 and 3 for any further retransmissions. The RSN thus follows
the pattern 0,1,2,3,2,3,2,3,2,3,....

The bits (Xrsn 1, Xrsn 2) OF the RSN field are mapped such that X, 1 corresponds to the MSB of the RSN and Xgn»
corresponds to the LSB of the RSN.

The used RV is implicitly linked to the transmitted RSN, as such the Node-B is always able to determine the correct RV
if the RSN information is correctly obtained.

The constellation rearrangement parameter linkage with RSN is shown in Table 25A below
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Table 25A: mapping between RSN and b parameters for CoRe

RSN Nsys / Nedataj <1/2 1/2 < Nsys / Nedataj
b b
0 0 0
1 2 3
2 3 0
3 1 1

In addition to being associated with the value of RSN, the redundancy version (RV) of the E-DCH transmission is also
associated with the coding rate of the E-DCH transmission according to Table 25B and Table 25C below.

Table 25B: Relation between RSN and E-DCH RV index for QPSK

RSN Nsys / Nedataj <1/2 1/2 < Nsys / Nedataj
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 2 1

Table 25C: Relation between RSN and E-DCH RV index for 16QAM

RSN Nsys / Nedataj <1/2 1/2 = Nsys / Nedataj
E-DCH RV Index E-DCH RV Index
0 0 0
1 0 3
2 2 1
3 2 2

The UE shall use either:
e anRVindexas indicated in Table 25A, 25B, 25C and according to the value of RSN

e or,ifsignalled by higher layers only E-DCH RV index 0 independently of the value of RSN.

49.2.1.3 HARQ information mapping

The Dits (Xharg,1, Xharg2) Of the HARQ field are mapped such that Xparqa1 corresponds to the MSB of the HARQ process ID
and Xnarg2 CoOrresponds to the LSB of the HARQ process ID.

49.2.2 Multiplexing for E-UCCH

The transport block size information (Xips1,---, Xtbs 6), retransmission sequence number information (Xrsn1, Xrsn2) and the
HARQ process ID information (Xnarq1, Xnarg,2) are multip lexed together to give a sequence of bits x;, Xy, ..., x70 Where:

Xk = Xtbs k k=1,2,3,45,6
Xk = Xrsn k-6 k=78
Xk = Xharq k8 k=9,10
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49.2.3 Coding for E-UCCH

The bits X, X,,..., X, are coded to produce the bits zo, zs,...z31 Using a (32,10) sub-code of the second order Reed-
Muller code as defined in subclause 4.3.1.1.

4924 Physical channel mapping for E-UCCH

The E-UCCH is described in [7]. The sequence of bits zg, zy, ..., Z3; output fromthe E-UCCH channel coding is mapped
with E-DCH to E-PUCH of the E-DCH TTI configured to carry E-UCCH.

4.10 Coding for E-AGCH

The E-AGCHs on the different carriers are coded independently.

Forthe 1.28 Mcps TDD, E-AGCH type 1 is used when the variable E_ DCH_SPS_STATUS=FALSE and the UE is not
configured in MU-MIM O mode by higher layers fora UE (as defined in [12]).

In this section, the terms “E-AGCH” and “E-A GCH type 1” are used interchangeably.

The E-AGCH carries the following fields multiplexed into w bits Xag1, Xag2, ... Xagw. W is within the range 14 to 28 bits
(for the 3.84Mcps option) and 15to 29 bits (for the 7.68Mcps option) and 23 to 26 bits (for the 1.28Mcps option)

e Absolute grant (power) value (Xpg,1, Xpg2, --- Xpgs) {5 bits},

e Code resource related information (Xc1, Xc2, --- Xene)s {Nc=b bits for the 1.28Mcps and 3.84Mcps options, N.=6
bits for the 7.68Mcps option}

e Timeslot resource related information (X; 1, Xt 2, --- Xtn1Rr1), £NTRRI DItS} [N1rRI =5 for 1.28Mcps, and is
configured by higher layers for 3.84Mcps and 7.68Mcps options]

e E-AGCH Cyclic Sequence Number (ECSN) (Xe 1, Xe 2, Xe3) (3 bits)

e Resource duration indicator (3 bits if present) (X 1, Xr 2, Xr 3) — [the presence of this field is configured by higher
layers]

e E-HICH Indicator (Xg1,%2) (2 bits) (for 1.28Mcps TDD only)

e E-UCCH Number Indicator (Xeni1,%eni2, Xeni3) (3 bits) (for 1.28Mcps TDD only)

Figure 25 illustrates the overall coding chain for the E-AGCH on one carrier.
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Figure 25 — TrCH processing of E-AGCH

4.10.1 Information Field Mapping

41011 Mapping of the Absolute Grant (Power) Value

The absolute grant (power) value (Xpg 1, Xpg.2, -.-Xpg 5) IS represented by 5 bits and corresponds to a dB value as specified
in table 26 for 3.84Mcps and 7.68 Mcps TDD and in table 26A for 1.28Mcps TDD below. The values are mapped

such that xyg1 corresponds to the MSB of the index.
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Table 26: Mapping of Absolute Grant Value (for 3.84Mcps and 7.68 Mcps TDD)

Absolute Grant Value Index
31dB 31
30dB 30
29 dB 29
28 dB 28
27 dB 27
26 dB 26
25dB 25
24 dB 24
23 dB 23
22 dB 22
21dB 21
20dB 20
19dB 19
18 dB 18
17 dB 17
16 dB 16
15dB 15
14 dB 14
13 dB 13
12dB 12
11dB 11
10dB 10
9dB 9
8 dB 8
7dB 7
6 dB 6
5dB 5
4 dB 4
3dB 3
2dB 2
1dB 1
0dB 0
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Table 26A: Mapping of Absolute Grant Value (for 1.28Mcps TDD)

Absolute Grant Value Index
19dB 31
18 dB 30
17 dB 29
16 dB 28
15dB 27
14 dB 26
13 dB 25
12dB 24
11dB 23
10dB 22
9dB 21
8 dB 20
7 dB 19
6 dB 18
5dB 17
4 dB 16
3dB 15
2dB 14
1dB 13
0dB 12
-1dB 11
-2dB 10
-3dB 9
-4 dB 8
-5dB 7
-6 dB 6
-7dB 5
-8 dB 4
-9dB 3
-10dB 2
-11dB 1
-12dB 0

4.10.1.2 Mapping of the Code Resource Related Information

The code resource related information (X¢1, X2, ...xcnc) indicates which node on the OVSF code tree has been allocated
and is represented by N bits where N.=5 for 1.28Mcps and 3.84Mcps and N.=6 for 7.68Mcps. The mapping between
the allocated OVSF and the enumerated node 0...30 (for 1.28Mcps and 3.84Mcps) and 0...62 (for 7.68Mcps) on the
OVSF code tree is as given in table 27 below, in which channelisation code “i ” with spreading factor “Q” is denoted as
ci@. X1 corresponds to the MSB of the enumerated node.  The right-most column of table 27 is only applicable for
the 7.68Mcps option.

Table 27 — Channelisation code mapping

C1% [31]

C,19 [15] C,% [32]

Cl(g) [7] 16 C3(32) [33]
@) C2 [16] C 4(32) [34]
C:1 [3] (16 C5(32) [35]
C 1(1) [0] C 1(2) [1] 8 Cs [17] C 6(32) [36]
CZ( ) [8] 16 C7(32) [37]
C4( ) [18] C8(32) [38]
(32
(16 Co” [39]
C,“ [4] Cs® [9] Cs7 [19] C 1o [40]

Ce9 [20] C11®d [41]
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C1,%? [42]
C1a®? [43]

c,® 10
<7 110 Cat™0 [22] C15? [45]
8 Cle(z? [46]
C9(16) [23] C17(32) [47]
(®) C1s%? [48]
Cs™ [11] C1o®®? [49]
C (16) [24] 19
4 10 C2o32 [50]
C3™ [5] C21® [51]
C (16) [25] 21
@ 11 C2® [52]
Ce ' [12] C,-(32 [53]
C (16) [26] 23
) 12 C24%? [54]
C2 2] C2s® [55]
C (16) [27] 25
8) e C26°? [56]
C1419 [28] 27
4 1 Co®? [58]
C47 [6] Coo(32 [59]
C (16) [29] 29
) o C30>? [60]
Cg™ [14] C.q(32 [61]
C (16) [30] 31
16 C32(32) [62]
4.10.1.3 Mapping of the Timeslot Resource Related Information

For 3.84Mcsp and 7.68Mcps options, the timeslot resource related information (¢ 1, Xt 2, ... xtprRI1) IS @ bitmap of length
ntrri indicating which of the timeslots configured for E-DCH use by higher layers have been allocated. The length of
the field (n1rri) is configured by higher layers up to a maximum of 12 bits. The bitmap is arranged such that the
corresponding timeslots are in ascending numerical order, with x; 1 corresponding to LSB and lowest-numbered timeslot
configured for E-DCH use.

For 1.28Mcps option, the timeslot resource related information (X1, Xt 2, ... xtp1rr1) iS also a bitmap of length 5 indicating
the allocation for E-DCH resources from TS1to TS5. If the bit is set (i.e. equal to 1), then the corresponding timeslot
shall be used for E-DCH resources. The bitmap is arranged such that the corresponding timeslots are in ascending
numerical order, with x;; corresponding to MSB.

4.10.1.4 Mapping of the E-AGCH Cyclic Sequence Number (ECSN)

The E-AGCH cyclic sequence number is mapped such that X, corresponds to the MSB and X 3 to the LSB.

4.10.1.5 Mapping of the Resource Duration Indicator

The resource duration indicator (Xr 1, Xr2,X-3) is mapped such that x 1 corresponds to the MSB of the resource duration
indexdescribed in [15].

4.10.1.6 Mapping of the E-HICH Indicator (1.28Mcps option only)

The E-HICH indicator consists of 2 bits used to indicate the UE which E-HICH will be used to convey the
acknowledgement indicator in the following schedule period for 1.28Mcps TDD only. The bits (Xg1, Xe12) are mapped
such that xg ; corresponds to the MSB and xg , to the LSB.

4.10.1.7 Mapping of the E-UCCH Number Indicator (1.28Mcps option only)

The E-UCCH number indicator is composed of 3bits which is used to calculate the number of E-UCCH for 1.28Mcps
TDD only. The bits (Xeni1, Xeni 2, Xeni 3) are mapped such that xgn;a corresponds to the MSB and Xgy 3 to the LSB. The
number of the used E-UCCH is equal to ENI+1.
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4.10.2 Field Multiplexing

The absolute grant (power) value, code resource related information, timeslot resource related information, resource
duration indicator (if present), ECSN, E-HICH indicator (for1.28Mcps TDD only) and E-UCCH number indicator
(for1.28Mcps TDD only) are multiplexed together to give a sequence of bitS Xag 1, Xag 2, ..., Xagw Where:

For the 1.28Mcps option:

Xagk = Xpgk k=1,2,.,5
Xagk = Xc k-5 k=6, 7, ..., 10
Xagk = % k-10 k=11, ..., 15
Xagk = Xek-15 k=16,17,18

if resource duration indicator (RDI) present:

Xagk = X k-18 k=19,20,21
Xagk = Xelk-21 k=22,23
Xagk = XENI k23 k=24,25,26

or if resource duration indicator (RDI) does not present:

Xagk = XE1k-18 k=19,20

Xagk = XENIK-20 k=21,22,23
For the 3.84Mcps option:

Xagk = Xpgk k=1,2,.,5

Xagk = Xc k-5 k=6, 7, .., 10

Xagk = % k-10 k=11, ..., 10+ntgrRg

Xag.k = X k-10nTRRI k=11+n1gRy, ..., 13+N1RR

Xagk = X k-13-nTRRI k=14+n1gR), ..., 16+n1rR; {if resource duration indicator present}
and for the 7.68Mcps option:

Xagk = Xpg k k=1,2,.,5

Xagk = Xc k-5 k=6,7,..,11

Xagk = X k-11 k=12, ..., 11+ntrRp

Xagk = Xek-11nTRRI k=12+n1grRi, ..., 14+N1RR|

Xagk = X k-14nTRRI k=15+n1gRi, .., 1 7+n1re {if resource duration indicator present}

4.10.3 CRC attachment

The E-RNTI (Xid,lx Xid,2y -
corresponds to the MSB.

,Xid 16) i the E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xjq 1

Fromthe sequence of bits Xag1, Xag2, ..., Xagw @ 16 bit CRC is calcu lated according to section 4.2.1.1. This gives the
sequence of bits ¢4, ¢y, ..., C1 Where:

Ck = pim(17_k) k=1,2,..16

This sequence of bits is then masked with Xiq 1, Xig2, ...
formthe sequence of bits yi, v, ..., Yw+16 Where

,Xig,16 and appended to the sequence of bits Xag 1, Xag 2, -, Xagw tO
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Yi=Xygi 1=1,2,..W

Yi=(Ci-w + Xigsi-w) mod 2 i=w+1, ..., w+16

4.10.4 Channel Coding

1/3 rate convolutional channel coding is applied to the sequence yy, s, ..., yw+16 in accordance with section 4.2.3.1,
resulting in the sequence of bits z1, 7y, ..., Z3(w+24).

4.10.5 Rate Matching

Rate matching is applied to the input sequence z, z, ..., Zs(w+24) t0 Obtain the output sequence ry, 1o, ..., ry, where U =
242 for burst type 1and U = 274 for burst type 2 for 3.84Mcps and 7.68Mcps options while U=172 for 1.28Mcps
option.

4.10.6 Interleaving

Interleaving is performed as per section 4.2.11.1 (frame -re lated 2nd interleaving).

4.10.7 Physical Channel Segmentation

Physical channel segmentation is performed as per section 4.2.10. For 1.28Mcps TDD, the E-AGCH consists of two
physical channels E-AGCH1 and E-A GCH2,whereas for 3.84Mcps and 7.68Mcps TDD the E-AGCH only uses one
physical channel, see[7].Note that physical channel segmentation is transparent when only one physical channel exists

4.10.8 Physical Channel Mapping

Physical channel mapping is performed as per section 4.2.12.

4.10A Coding for E-AGCH type 2 (1.28Mcps TDD only)

Forthe 1.28 Mcps TDD, E-AGCH type 2 is used when any of the following conditions is met:
- the variable E DCH_SPS_STATUS =TRUE for a UE (as defined in [12]).

- the UE is configured in MU-MIM O mode.

The E-AGCH type 2 carries the following fields multiplexed into w bits Xag.1, Xag,2, ... Xagw and w is 30 bits.

e Absolute grant (power) value (Xpg 1, Xpg2, - Xpgs) {5 bits}

e  Code resource related information (Xc1, Xc2, --- Xcne), {Nc=4 bits }

e Timeslot resource related information (X; 1, X2, ... Xtnmrri), {NTrRRI =5DItS}
e E-AGCH Cyclic Sequence Number (ECSN) (Xe 1, Xe 2, Xe3) (3 bits)

o Field flag (Xtiag1, Xfiag,2) {2 bits}

e  Special information 1 (Xnfo1 .1, Xinfo1,2) {2 bits}

e  Special information 2 (X infe2.1, Xinfo2.2> X,info2,3+ Xinfo2.4» Xinfo2.,5.) £5 Dits}

e E-UCCH Number Indicator (Xen1.1,XeN12, Xen13) {3 bits}

e Reserved (Xres1) {1 bit}

Foran E-AGCH order,
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- Xpgi: Xpg.2s Xpg.3: Xpga» Xpg5 1 Xe 1 X2, Xe,3, XeNe are reserved

- Xt1, Xt2, ... XynTre1 Shall be set to ‘00000’

- Xel,Xe2, Xe3 Shall be set to Xogt1, Xodt 2, Xodt 3

- Xflag,1» Xflag.2, Xinfo1 1, Xinfo12: X,info21» Xinfo22, X,info23» Xinfo24» Xiinfo25, XENI,L,XENI,2, XENI3, Xres 1818 reserved
where Xodt1, Xodt 2, Xodt,3 8re defined in subclause 4.10B.

Figure 25A illustrates the overall coding chain for the E-AGCH type 2.

Xogi-Xpgs Xoi-Xea Xai-Xonmrr  Xei-Xes  XflagliXflag2  Xinfor,1:Xinfo1,2  Xinfo2,1. Xinfo2,5 XENI,1- XENI,3 Xres,1
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1112900y v
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|
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Figure 25A—- TrCH processing of E-AGCH type2

4.10A.1 E-AGCH type 2 Information Field Mapping

4.10A.1.1  Mapping of the Absolute Grant (Power) Value

The mapping of the absolution grant (power) value (Xpg 1, Xpg.2.--- Xpg5) is performed as per section 4.10.1.1.

4.10A.1.2  Mapping of the Code Resource Related Information

The code resource related information (Xc1, X2, ..-xcne) indicates which node on the OVSF code tree has been allocated
and is represented by N bits where N.=4. The mapping between the allocated OVSF and the enumerated node 0...14 on
the OVSF code tree is as given in table 27, in which channelisation code “i” with spreading factor “Q” is denoted as
Ci9. x.1 corresponds to the MSB of the enumerated node.
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410A.1.3 Mapping of the Timeslot Resource Related Information

The mapping of the timeslot resource related information (X1, Xt 2, ... xtnTrr1) IS performed as per section 4.10.1.3.

4.10A.1.4  Mapping of the E-AGCH Cyclic Sequence Number (ECSN)

The mapping of E-AGCH cyclic sequence number (Xe 1, Xe 2, Xe 3) is performed as per section 4.10.1.4.

410A.15 Mapping of the Field Flag

The field flag is used to distinguish the mapping of special information 1 and special information 2. The bits (Xfjag1,
Xilag,2) are mapped such that Xq.g1 corresponds to the MSB and X4 to the LSB.

If Xflag 1, Xiag 2= ‘00, the special information 1(X jnf1 .1, Xinfo1 2) are comprised of the E-HICH indicator (g1, Xei2) and the
special information 2 (X infa2,1, Xinfa22, Xinfo2,3, Xinfo2.4, X.info2,5.) &re comprised of the resource duration indicator (X, 1, Xr 2,
Xr3) and Xinfoz 4, X.info2 5 are reserved.

If Xflag 21, Xfag,2= ‘01", the special information 1 (X;inf11, Xinfo12) are comprised of the resource repetition pattern index
(Xrrpizs Xrrpi2 ) @and the special information 2 (X inf2,1, Xinfo2,2, X,info2,3» Xinfo2.4, X,info,5,) are reserved.

If Xflag 1, Xfiag,2= 10, the special default midamb le allocation is used. The special information 1 (X info11, Xinfo1,2) are
comprised of the E-HICH indicator (g1, Xgi2) and the special information 2 (X info21, Xinfo22, Xinfo23, Xinfo24, X,info25.) are
comprised of the resource duration indicator (X, 1, Xr 2, Xr3) and the special default midamble pattern indicator (Xmpi 1,
Xmpi 2)-

Xflag,1, Xflag2= 11 "is reserved.

410A.1.6 Mapping of the Special Information 1
The special information 1 (X info1.1, Xinfo1 2) IS mapped such that X jyf1 1 COrresponds to the MSB and Xino 2 to the LSB.

If the special information 1 are comprised of the E-HICH indicator (Xg1, Xei2), then Xinfo1,1= Xg128Nd Xintor 2= Xg 2. And
the mapping of the E-HICH indicator is performed as per section 4.10.1.6.

If the special information 1 are comprised of the resource repetition pattern index (Xrrpi.1, Xrrpi2 ), then X info1,1= Xrpizand
Xinfo12= Xrmpi2- The resource repetition pattern indexXrrpi1, Xrrpi2 is the unsigned binary representation of a reference to
one of repetition patterns of the assigned semi-persistent E-PUCH resources configured by higher layers. The resource
repetition pattern index Xrrgi 1, Xrpi2 are mapped such that X, 1corresponds to the MSB and X pi» to the LSB. And if
Xrmpi,1 Xmpiz = 007, one subframe E-PUCH resource is assigned.

Xerpi, 1, Xerpi,2 Resource repetition pattern
index as signalled in the
variable E_DCH
_SPS_PARAMSJ[12]

01 T>"entry
10’ 2™ entry
N 3 entry

4.10A.1.7  Mapping of the Special Information 2

The special information 2 (X infoz,1, Xinfo2 2, X info2 3, Xinfo2 4, X info2 5,) IS mapped such that X infe2,1 COrresponds to the MSB and
Xinfo25 t0 the LSB.
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If the special information 2 (X jnfo21, Xirfoz2s X.infa23» Xinfo24» X.infoz5,) are comprised of the resource duration indicator (X, 1,
Xr 2,%3) @Nd Xinfoz 4, X info,5 are reserved. Then Xinto21= Xr 1, Xiinfo22= Xr2aNd X info2 3= Xr 3.

The mapping of the resource duration indicator is performed as per section 4.10.1.5.

If the special information 2 (X jnfo21, Xinfoz2s X.infoz3s Xinfo24» Xinfoz5.) are comprised of the resource duration indicator (x, 1,
Xr2, Xr3) and the special default midamble pattern indicator (Xmpi 1, Xmpi.2), tNen Xinf2,1= Xr1, Xinfe22= Xr.2, Xiinfo23= Xr 3,
X info24= Xmpi,1 @Nd X info25= Xmpi2. The mapping in Table 25A below applies.

Table 25A: Special default midamble pattern mapping

Special default Xmpi, 1 Xmpi, 2

Mid-amble

pattern
pattern 1A
pattern 1B
pattern 2A
pattern 2B

| el k=l K=
P Ol O

4.10A.1.8 Mapping of the E-UCCH Number Indicator

The mapping of E-UCCH number indicator (Xeni 1, Xeniz2, Xeniz) is performed as per section of 4.10.1.7.

4.10A.2 Field Multiplexing of E-AGCH type 2

The absolute grant (power) value, code resource related information, timeslot resource related information, ECSN, field
flag, special information 1, special information 2 and E-UCCH number indicator are multip lexed together to give a
sequence of bits Xag1, Xag2, ..., Xagw Where:

Xagk = Xpg .k k=1,2,.,5

Xagk = Xck-5 k=6,7,.., 9

Xagk = % k-9 k=10,11, ..., 14
Xagk = Xek-14 k=15,16,17
Xagk = Xflag k17 k=18,19

Xagk = Xinfo1k-19 k=20,21

Xagk = Xinfo2 k21 k=22,23,...,26
Xag.k = XENIk-26 k=27,28,29
Xagk = Xres k-29 k=30

4.10A.3 CRC attachment for E-AGCH type 2

The E-RNTI (Xig 1, Xid 2, ---» Xid 16) i the E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xig1
corresponds to the MSB.

The sequence of bits yi, Yo, ..., yw+16, IS calculated according to section 4.10.3.

4.10A4 Channel Coding for E-AGCH type 2

Channel coding is performed as per section 4.10.4.

4.10A.5 Rate Matching for E-AGCH type 2

Rate matching is performed as per section 4.10.5.
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4.10A.6 Interleaving for E-AGCH type 2

Interleaving is performed as per section 4.10.6.

4.10A.7 Physical Channel Segmentation for E-AGCH type 2

Physical channel segmentation is performed as per section 4.10.7.

4.10A.8 Physical Channel Mapping for E-AGCH type 2

Physical channel mapping is performed as per section 4.10.8.

4.10B Coding for E-AGCH orders

E-AGCH orders are commands sent to the UE using E-AGCH. No E-PUCH resources grants are associated with E-
AGCH orders.

The following information is transmitted by means of the E-AGCH order physical channel.
- Order type (3 bits): Xodt,1, Xodt.2s Xodt,3
- UE identity (16 bits): Xid1, Xid2, ---» Xid16

The coding for E-A GCH orders is specified in subclause 4.10A.

4.10B.1 E-AGCH orders information field mapping

4.10B.1.1  Order type mapping

If Xodt 1, Xodt 2, Xodt3= ‘000, then the E-A GCH order is an order to release the allocated semi-persistent E-PUCH
resources when UE is in CELL_DCH state.

4.10B.1.2  UE identity mapping

The E-RNTI (Xig.1, Xid 2, ---» Xid,16) i the E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xiq 1
corresponds to the MSB.

4.11  Coding for E-HICH ACK/NACK

4.11.1 Coding for E-HICH ACK/NACK for the 3.84Mcps and 7.68Mcps
options

41111 Overview
The ACK/NACK is transmitted on the E-HICH as described in [7].

The value of a binary HARQ acknowledgement indicator for user h is denoted “a,” and may assume the value 0 or 1.
The value of the indicator is mapped as shown in table 28.

Table 28 — Mapping of HARQ acknowledgement indicator

Command HARQ acknowledgement indicator value
(an)
NACK 0
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ACK 1

A HARQ acknowledgement indicator is mapped to one of 240 signature sequences of length 240 bits and represented
by the bit sequence by, by 1, ..., b 239 for the ht" acknowledgement indicator. The signature sequence number “r” is
selected as described in [7].

The signature sequence by, br, ..., bh 239 is constructed via coding of a, followed by bit scrambling.  Spare bits are
inserted during the physical channel mapping stage to produce the output sequence dng, dn1, ..., dhyu.-

411.1.2 Coding of the HARQ acknowledgement indicator

Bit a, is used to formthe sequence s,y (v=0,1,...,239) via a two-Stage serialised binary spreading process as shown in
figure 26.

primary code Cy secondary code Cyjm

(length 20) (length 12)
HARQ 1 bit l 20 bits l 240 bits
Acknowledgement i p i
Indicator —p 1% Spreading —pp| 2" Spreading —p
(x20) (x12)
Figure 26

The output of the first spreading stageis S, =a, @Cy;, ,wherek=0, 1, 2,..., 19.

The output of the second spreading stage is S, , =S, ,

\'
®C,;m »where v=0, I,..., 239 and where W = LEJ and,

m=vmod 12.

The binary sequences selected for the first (Cy ) and second (C; ;) spreading operations are derived as a function of
the HARQ acknowledgement sequence number r (see [7]) such that:

n

j=rmod 12

The first orthogonal sequence set (Cyix) is given by table 29 and the second orthogonal sequence set (C,jm) is given by
table 30.

Table 29 — Primary code sequences for HARQ acknowledgement indicator

k ofl1]2[3[a]s5]6]7[8fof10]11[12]13[14 1516171819
Ciox |2 |22 alalalalalalalalalalalalalal1]1]1
Ciiw |1]olofal1]o]ofolofa]lofa]ofal1]la]a1]lo]o]1
Ciox |2 ]o|2]2]ofofofJo|l2fola]o]a[a]las]1]o]lo]1]o
Ciax |22 ]1]olofolJolalolalolalalal1lolol1]o]o
Ciax |2]2]lofolofola]of2fol1]a]a[a]loflo]1]lo]o]1
Cisk |12]o|ofofofafofalofalala]a]olola]o]lo|1]1
Ciox |2]oJoJola]oJafolalalala]olol1]lofJol1]1]o
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Cizx |2]olofalofaloflalafala1]lo]ola]lolo]a]l1]o]o
Ciax |2]O|2]ofa]ofafala]laloflo]1]oflol1]1]ofo]o
Ciox |22 lofalofa]afa]2]o]lola]ofol1]1]o]lo]o]o
Ciwox |2 lO0f1]ofa]alalalofol1]o]lola]l1]olo]lo]lo]1
Ciux |1 |2]of2fa]alalolof2]ofol1]2]lofoflofo|l1]o
Ciow |2 lofa a1 loJol1s]oflo[1]1]oflofo]ol1]o]1
Ciax |22 ]1]2]1]ololalofof1]1]ofloflofol1]o]l1]o
Ciux |1 |2 ][22 fofJola]oflol2]1]{oflo]oflo[21]of1]o0]1
Cise |12 ]1]ofofaloJolasl2a]lololoflol1]ol1]ol1]1
Ciex |21 |21 ]o0ofof1]ofolaf1fofofololafof1]lofa]1]1
Ciizx |1 |O0Jof2]ofJola]alofoflofola]olafola]a]1]1
Ciwsx |2 |01 ]ofolalaJolofololalolalolalal1]1T]o
Ciox |2 ]2]0o]Jof2]2]o]olofola]ol1]ola][a]la]a]lo]o

Table 30 — Secondary code sequences for HARQ acknowledgement indicator

[EnN
o
[EnN
[N

m

Cs.0,m

Coim

Coom
Cz3m

Coam

Cosm
Ca6,m

C2,7,m

Coe.m
Coom

Co.10m

R =ll=l (= ==l I = L L =)
I EE R R R R
ool |IFR|IFR[FP[FPRIO|FRI|IFR|FN
R |Oo|lo|Oo|r|r|[O|O|O|O|O|F|Ww
R|lo|k|lo|kr|or|or|kr|k]|R|>
L = L L = =R L
ofr|rr|r|r|lo|lo|r|O|rR|F]|o
ofr|lo|lo|r|Oo|r|kR|rR|lo|o]|F]|N
olo|r|lo|lo|r|lo|r|r|k|O|F]|x
I = I L = =R =l N = e
OFRr|OC|O|O|OC|IOC |0 |0 |, |FL|EF
olo|r |k |O|lO|r|O|O|O|O|F

Coaim

411.1.3 Bit scrambling of the E-HICH

The bit sequence bnp by 1,...,bn 230 is formed by applying bit scrambling (as defined in subclause 4.2.9) to the sequence
Sov-

411.1.4 Physical channel mapping of the E-HICH

The bit sequence bpg bh 1,...,.bn 230 is segmented into two halves, by, ..., bhiig, and bp ... ..bn2se. A sequence of U
spare bits z, (u=0... U-1) are inserted between the first and second half of the sequence to form:

dh ={bno, bna, ..., bn11e, 20, 71, ... Zy-1, Bhazo, Bha21, ..., bnoze}

U is equal to 4 or 36 dependant on the burst type (see [7]). The spare bit sequence z, is not defined.

4.11.2 Coding for E-HICH for the1.28Mcps option only

411.2.1 Overview

The scheduled and non-Scheduled transmissions on different E-HICHs are described in [7]. The acknowledgement
indicators for the E-DCH semi-persistent scheduling operation can be transmitted on the same E-HICH carrying
indicators for scheduled traffic or the E-HICH carrying indicators for non-scheduled traffic as described in [7].

For 1.28Mcps TDD multi-carrier E-DCH transmission, the acknowledgement indicators for the E-PUCH on one carrier
is associated with the E-HICHs on the same carrier. The E-HICHSs on the different carriers are coded independently.
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The value of a binary HARQ acknowledgement indicator for user h is denoted “a,” and may assume the value 0 or 1.
The value of the indicator is mapped as same as that of 3.84Mcps shown in subclause 4.11.1.1.

Construction of the bit sequence for the ht acknowledgement indicator is achieved via a spreading process using an
orthogonal sequence which is the row of an orthogonal matrix of order 80. This orthogonal matrix (Cgo) is Kronecker
tensor product of one Hadamard matrix of order 20 (C,) and another Hadamard matrix of order 4 (C,),

Cg =C, ®C,
® is Kronecker tensor product. (note: Kronecker product is not commutative, ie. A® B = B® A). The element “0”

in Hadamard C,g and C,4 shall be replaced by “-1” before the Kronecker tensor product operation. And after the
operation the elements “-1” in Cgq should be converted back into “0”.

These two Hadamard matrices are given by table 31 and table 32.

Table 31: Hadamard matrix of order 4

m 01 2 3
Caom 1 1 1 1
Catm 1 0 1 0O
Cazm 1 1 0 O

Cagm O 1 1 O

Table 32: Hadamard matrix of order 20

k 0112 |3 |4 |5 (6 |7 (89 |10(11(12 |13 |14 (15 (16|17 |18 |19

Cx0xk |2 )OO (O (O |2 OO |O]JO |21 (2 |O (O |21 |2 |O |1 |2 |O

Cxix (O |1 (OO O (O}|21 |O(|O]JO (|2 |1 (2 (O |JO |JO (21 |jO |1 (1

Cxpo2x O O (2 |O O (OO |2 |O]JO (O |1 (21 (2 ]O0 |1 (O |1 JO (1

Cx3x |O |O (O |2 O (OO |O (|2 ]|JO O |O (|2 (2 |1 |21 (2 |O |1 (O

Cxa4x O |O (OO |1 (OO |O|O]}J1 (2 jO O (2 |1 JjO (21 |1 JO (1

Cypsk |02 (|2 (2 (2 (2|00 }|0O}JO]JO (2 |O0O (O ]2 |21 |1 (O |O |1

Caook |L |O (L |2 (2|01 ]oJo]o [z Jo 1 oo 1 |1 ]1 |0 o0

Co7wx (1|12 (0212 }1 (0}J)0O |2 |0O}JO (0O |1 (O (2 |JO JO (21 |1 |1 (O

Cosk |1 |2 |2 ]O0 [T Oo[0o]o ]2 [0ofo0o o1 o1 o o1 |1 [1

Cxpox (1 |12 (2|2 0 (OO O |O]}J1 (2 jO [|O (2 ]|JO |1 (O O |1 (1

Caowx|0 O [L |2 O [2 |02 |2 [0[1 o]0 oo o 1 [1 |1 [1

Cao1x|0 |O O LT [L2 ]O |1 ]O 2|2 [0 |2 o oo |1 [o 1 |1 |1

Cy»,12k|1 0O O (O (2 (2 (O 1T |O}J21 O (O |1 (O |JO |21 |1 (O |21 |1

Crowx|l |L|O]OJO [T [1]o]1]0o o oo |1 o 1 |1 ]1 [0 |1

Caowax|0 |L |2 ]O O ]O[1 |2 o |2 o oo o1 |1 |11 |1 o0

Cxi5x|0 |1 (OO |1 (OO |1 |20 (2 O[O (O ]O |12 (O |O |O (O
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Caowx]1 [0 [L1]O]OJO O 1]0 0 0 [0 [1]o [0 ]o
Crox|0 |1 O |1 |0 1O 1]0 1 0 [0 [0 [T [0 ]o
Caowx|0 |O [1]O0 |1 |1 |1 0|0 0 0 [0 [0 ][O [1 ]O
Comox|1 |O [0 |1 |0 |0 [1 0 [0 0 1 [0 |0 [0 |0 [1

The binary orthogonal sequence (Cgp ) used for spreading operation is selected from the r'" row of the orthogonal
matrix of order 80 (Cgo). A HARQ acknowledgement indicator is synchronously linked with the E-DCH TTI
transmission to which it relates. There is thus a one-to-one association between an E-DCH TTI transmission and its

respective HARQ acknowledgement indicator.

411.2.2 Coding of the HARQ acknowledgement indicator and TPC/SS

For scheduled transmissions, E-HICHSs carry HARQ acknowledgement indicators only.

When the special default midamble allocation scheme is not used for E-PUCH, a logical allocation resource tag ID “r”
(r=0, 1, 2,..., 79) is calculated first for the E-DCH resource allocation associated with the HARQ acknowledgement

indicator.

r=16(t, -1 +(q, -1

where:

to is the last (highest-numbered) allocated timeslot (1,2,..,5)

o is the lowest-numbered channelisation code indexallocated in timeslot to (1,2, ..., Qo)

Qo is the spreading factor of the lowest-numbered channelisation code index allocated in timeslot tq

When the special default midamble allocation scheme is used for E-PUCH, a logical allocation resource tag ID “r” (r=0,
1, 2,...,79) is calculated first associated with the HARQ acknowledge ment indicator.

r =16(t, —1) +(q, —1)22—6+offset

where:

to, 0o and Qg have the same definition as above .

Offset is decided by the special default midamble pattern indicator on E-AGCH and the mapping in Table33 below

applies.

Table 33: Offset mapping table

offset Xmpi1 Ximpi 2
0 0 0
1 0 1
2 1 0
3 1 1

The logical resource tag ID r is then mapped to a physical allocation resource tag ID r',
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r'=P(r,SFN', MidambleCode),

where P is a permutation function depends on the logical signature index r, systemsub-frame number SFN’ of E-HICH
and the cell specific basic midamble code sequence. A 7-tap linear feedback shift register (LFSR) is used to generate
pseudo-random numbers which are then used to generate the pseudo-random permutation P. The generator polynomial

ofthe 7-tap LFSRis  g(X) =1+ x*+ X’ , as shown in Figure 27.

Se, Ss, Sa, S3, S2, S1, Sp

b

S

Y
o
Y
o
Y
o

Y
o
) J
o
Y
o
\j
x

Figure 27: Structure of PN register

The pseudo-random permutation is generated according to the following procedures:
1. Initialization
(@) Initialize M = 80, initialize P as P(m)=m, m=0, 1, ..., M-1;
(b) Initialize N =7,

(c) Initialize PN register with seed s, where s = LSB(SFN’, N)e LSB(MidambleCode, N) and S, Ss, ... So are put
into the register in the order as shown in figure 27,

(d) Initialize i = 0.
2. Repeat the following steps while i <=M - 3.
(a) Find the smallest p such that M —i — 1 < 2°;
(b) Clock the PN register N times to obtain an N-bit pseudorandom number x. Set k = LSB(x, p);
) fk>M-i-1setk=k—-(M-1i);
(d) Swap the i-th and the (k+i)-th element of P, i.e., tmp = P(i), P (i) = P(k+i), P(k+i) =tmp;
(e) Increment i by 1.

where “LSB(x, n)” means the right most n bits of x, “® ” means modulo 2 addition, and the first output bit from the PN
register is the MSB, while the final output bit is the LSB . The resulting P is the output permutation and the physical
signature sequence index is given by r'=P(r).

The output of the spreading stage is equal to by, |, =a,@Cg, ., where n=0,1,...,79and © is the Xor operation.

For Non-Scheduled transmissions and E-DCH semi-persistent scheduling operation,, E-HICHs carry HARQ
acknowledge ment indicators and TPC/SS commands. The 80 orthogonal sequences are divided into 20 groups while
each group includes 4 sequences of contiguous logical resource tag ID. The mapping between the logical resource tag
ID and the physical tag ID is same as scheduled transmissions. Each non-scheduled user is assigned one group by
higher layer to indicate the HARQ acknowledgement indicator and TPC/SS command. The first one of the four
sequences is used for the acknowledge ment indicator’s spreading operation and one of the other three is used to indicate
TPC/SS command implicitly. The mapping relations between themare described in [7].
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The HARQ acknowledgement indicator is spread by the assigned orthogonal sequence (Cgo ¢ n), Where s'is the physical
resource tag ID. The output of the spreading stage is equal toC,, | = &,@Cg . |, where n=0,1,...,79. The sequence

chosen to indicate TPC/SS command is denoted as “e,”, €, , = P,®Cg . ,, where p, is the same as the parameter
B defined in [7].
411.2.3 Bit scrambling and P hysical channel mapping of the E-HICH

For scheduled transmission, the bit sequence by bn1,....bn 79 IS Segmented into two halves, by, ..., bhsg, and
Dhao.--.bn79. 8spare bits z, (u=0...7) are inserted between the first and second half of the sequence to form:

dn ={bho, bna, ..., bnze, 20, Z1, ... z7, Bh g0, Bhgt, ..., br7e}
The spare bit sequence z, is not defined.For Non-Scheduled transmission, the corresponding output bit sequences are:
dn1 ={Cho, Ch1s --- » Ch;39, Z0, Z1, --. Z7, Ch .40, Chdts --- » Ch79}

dn2 = {€n0: €1, --- > €139, Z0, Z1, ... Z7, €40, €N 4L, .- » €N 7O}

Then the corresponding bit sequence dy, or dn1/dy, is formed by applying bit scrambling (as defined in subclause 4.2.9) to
the sequence Sy OF Sph1pfSh2n, N=0,1,...,87.

4.12 Coding for E-RUCCH

For 1.28Mcps TDD, E-RUCCH supports both a 5ms and a 10ms TTI. For 3.84Mcps and 7.68Mcps TDD, E-RUCCH
supports a TTI of 10ms only. The sequence of 39 information bits to be transmitted on one E-RUCCH as supplied by

higher layers is defined as bits X a a

e—rucch,1? ~*e—rucch,2 ****~*e—rucch,39"
The following processing steps (in sequential order) are defined for E-RUCCH:
e CRCattachment
e Channel coding
e Rate matching
e Bitscrambling

e Frame related 2" interleaving

e Mapping to physical channels

4.12.1 CRC attachment for E-RUCCH

Fromthe sequence of A;=39 bits ( X,_,ycch 1+ Re_rucch 21+ @e_rucch,39) @ CRC of length Li=16 is appended according to
Section 4.2.1.1. The bits output from CRC attachment are denoted bimk, where k=1,2,3, ... 4i+L; and A; =39

For 3.84Mcps and 7.68Mcps TDD, each parity bit bimk , (Where k=A;+1,A;+2, ... 4i+L;) is then XOR’d with 1 such that
its polarity is reversed.

4.12.2 Channel coding for E-RUCCH

1/3 rate convolutional channel coding is applied to the sequence by, 42, ..., bimk in accordance with section 4.2.3.1,
resulting in the sequence of bits zy, 7, ..., Z3(k+g).

4.12.3 Rate matching for E-RUCCH

Rate matching for E-RUCCH shall be applied to the input sequence z, 2y, ..., Zz(k+s) t0 obtain the output sequence ry, Iy,
..., 'y, where U = 176 for 1.28Mcps and U= 232 for 3.84Mcps and 7.68Mcps TDD, according to the general method
described in subclause 4.2.7.
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4.12.4 Bit scrambling for E-RUCCH

Bit scrambling for E-RUCCH shall be performed in accordance with the general method described in subclause 4.2.9.

4.12.5 Interleaving for E-RUCCH

Frame-related 2" interleaving for E-RUCCH shall be performed in accordance with the general method described in
subclause 4.2.11.1.

4.12.6 Physical channel mapping for E-RUCCH

Physical channel mapping for the E-RUCCH shall be performed in accordance with the general method described in
subclause 4.2.12.1.

5 Multiplexing, channel coding and interleaving for the
3.84 Mcps MBSFN IMB option

5.1 General

Data streams from/to MAC and higher layers (Transport block / Transport block set) are encoded/decoded to offer
transport services over the radio transmission link. The channel coding scheme is a combination of error detection, error
correcting, rate matching, interleaving and the mapping of transport channels onto physical channels.

5.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels BCH and FACH.

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission time interval is transport-channel specific fromthe set {10 ms, 20 ms, 40 ms, 80 ms}. An overview of the
coding/multip lexing steps applicable to MBSFN IMB is shown in figure 2 of subclause 4.2 in [3].

52.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). CRC attachment shall be
performed in accordance with the general method described in subclause 4.2.1 of [3].

5.2.2  Transport block concatenation and code block segmentation

Transport blocks, with attached CRCs, are concatenated and segmentated into code blocks. Transport block
concatenation and code block segmentation shall be performed in accordance with the general method described in
subclause 4.2.2 of [3].

5.2.3  Channel coding

Code blocks are delivered to the channel coding. Channel coding shall be performed in accordance with the general
method described in subclause 4.2.3 of [3]. The following restrictions apply:

- Convolutional coding shall be applied to FACH transport channel mapped on S-CCPCH frame type 1 only.

- Turbo coding shall be applied to FACH transport channels mapped on S-CCPCH frame type 2 only.
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5.2.4 1% Interleaving

First interleaving shall be performed in accordance with the general methods described in subclause 4.2.5 of [3].

5.2.5 Radio frame segmentation

Radio frame segmentation shall be performed in accordance with the general method described in subclause 4.2.6 of

[3].

5.2.6 Rate matching

Rate matching shall be performed in accordance with the general method described in subclause 4.2.7 of [3], in which
the downlink description is only relevant. Only flexible positions of TrCHs are supported for the MBSFN IMB option.

For S-CCPCH frame type 2, the number of bits available to the CCTrCH in one radio frame using P physical channels

is defined as Ngaa * = 3XNgata1+ (P-1)x3x N yaa1, Where Ny IS defined in [2] and N yata is the datasize of the
corresponding slot format with zero TFCI bits.

5.2.7  TrCH multiplexing

Transport channel multiplexing shall be performed in accordance with the general method described in subclause 4.2.8
of[3].

5.2.8 Insertion of discontinuous transmission (DTX) indication bits

DTX is used to fill up the radio frame with bits. The DTX indication bits inserted in this step shall be placed at the end
of the radio frame, corresponding to flexible positions of TrCHs in the radio frame [3]. Note that the DTX indication
bits will be distributed over all slots after 2" interleaving.

The bits input to the DTX insertion block are denoted by S;,S,,S;,...,Sg, where S is the number of bits from TrCH

mu ltiplexing. The bits output fromthe DTX insertion block are denoted by W;, W, , W, ..., W, and defined by the
following relations:

W, =S, k=123 .5
W, =0 k =S+1,5+2,S+3, ...,W

where DTX indication bits are denoted by & Note that bits wy are three valued and that W = Ngag *.

5.2.9  Physical channel segmentation
For the 3.84 Mcps MBSFN IM B option, physical channel segmentation is applicable to S-CCPCH frame type 2 only.

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by W, , W, , W,, ..., W,, , where W is the number of bits input to
the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted UpasUpoiUpg,clpy s where p is PnCH number and U, is

the number of bits in one radio frame of the pth PhCH. The relation between wg and Up k is given below.

Bits on first PhCH after physical channel segmentation:
Uy = W k=12, ..,U;

Bits on second PhCH after physical channel segmentation:
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Uy = W(k+U1)

Bits on the P"" PhCH after physical channel segmentation:

Upy = W(k+U1+...+Up71) k=12,..,Up

The number of bits U, in one radio frame of the pth PhCH is 3xNgaa1 for p=1 and 3xN 'gen forp =2,3,..., P, where
Nyataz IS defined in [2] and N '4ata1 IS the data size of the corresponding slot format with zero TFCI bits.

5.2.10 2" Interleaving

Second interleaving is performed in accordance with the general method described in section 4.2.110f[3]. For S-
CCPCH frame type 2, 2" interleaving is performed per physical channel of the CCTrCH.

5.2.11 Physical channel mapping

Physical channel mapping shall be performed in accordance with the general method described in subclause 4.2.12 in
[3], in which the downlink description is only relevant.

5.2.12 Restrictions on different types of CCTrCHs

Restrictions on the different types of CCTrCHs are described in general terms in [16]. In this subclause those
restrictions are given with layer 1 notation.

5.2.12.1 Broadcast channel (BCH)

The restrictions of subclause 4.2.13.6 of [3] apply.

5.2.12.2 Forward access channel (FACH)

- The maximum value of the number of TrCHs I in a CCTrCH and the maximum value of the number of transport
blocks M; on each transport channel are given fromthe UE capability class.

- Only one Secondary CCPCH frame type 1 is used per CCTrCH.

- The maximum number of Secondary CCPCHs of frame type 2 used per CCTrCH is defined in [17].

5.2.13 Multiplexing of different TrCHs into one CCTrCH, and mapping of
one CCTrCH onto physical channels

Multiplexing of different transport channels into one coded composite transport channel shall be performed in
accordance with the general method described in 4.2.14 of [3].

5.3 Transport format detection

For MBSFN IM B operations, the transport format comb ination is signalled using the TFCI field of an S-CCPCH slot
and only TFCI based detection shall be used.

5.3.1 Transportformat detection based on TFCI

When a TFCI is available, then TFCI based detection shall be applicable to all TrCHs within the CCTrCH. The TFCI
informs the receiver about the transport format combination of the CCTrCHs. As soon as the TFCI is detected, the
transport format combination, and hence the transport formats of the individual transport channek are known.
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5.3.2  Coding of Transport-Format-Combination Indicator (TFCI)

The number of TFCI bits to be encoded per CCTrCH shall always be within the range 1to 5. These bits shall be
encoded according to the general method of subclause 4.3.1.2.2 to produce 16 encoded bits b0 to b15. This procedure is
valid also for the case where the number of TFCI bits to be encoded is less than 3.

5.3.3 Mapping of TFCI words

5.3.3.1 Mapping of TFCI bits for Secondary CCPCH

The 16 encoded TFCI bits are directly mapped to the S-CCPCH slots of the radio frame. Within a slot the bit with lower
index is transmitted before the bit with higher index The coded bits by, are mapped to the transmitted TFCI bits dy,
according to the following formu la:

dx = brmod 16

ForS-CCPCH frametype 1,k =0, 1, 2, ..., 29. For S-CCPCH frame type 2 using QPSK data modulation, k =0, 1, 2,
..., 47 whilst for S-CCPCH frame type 2 using 16-QAM data modulation, k =0, 1, 2, ..., 23.

The set of TFCI bits d shall be modulated as defined in [9] and mapped to slots of the radio frame such that they are
transmitted in ascending order of k.
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