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Foreword

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

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

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

This Technical Specification specifies requirements for support of Radio Resource Management for TDD. These
requirements include requirements on measurementsin UTRAN and the UE as well as requirements on node dynamic
behaviour and interaction, in terms of delay and response characteristics.

2 References

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

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

» For aspecific reference, subsequent revisions do not apply.
¢ For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] (void)

(2] (void)

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

[4] 3GPP TS 25.104: "UTRAN(BS) FDD; Radio transmission and reception .

[5] 3GPP TS 25.102: "UTRAN (UE) TDD; Radio transmission and reception ".

[6] 3GPP TS 25.105: "UTRAN (BS) TDD; Radio transmission and reception .

[7] 3GPP TS 25.303: 'Interlayer Procedures in Connected Mode'.

(8] (void)

[9] 3GPP TS 25.142: "Base station conformance testing (TDD)".

[10] (void)

[11] (void)

[12] 3GPP TR 25.922: "RRM Strategies'.

[13] 3GPP TS 25.321: '"MAC protocol specification'.

[14] 3GPP TS 25.225: "Physical layer measurements (TDD)".

[15] 3GPP TS 25.302: " Services provided by physical layer”.

[16] 3GPP TS 25.331: "RRC protocol specification”.

[17] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[18] 3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".

[19] ETSI ETR 273-1-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);

Improvement of radiated methods of measurement (using test sites) and evaluation of the
corresponding measurement uncertainties; Part 1. Uncertainties in the measurement of mobile
radio equipment characteristics, Sub-part 2: Examples and annexes’.

[20] 3GPP TS 45.005: "Radio transmission and reception".
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[21] 3GPP TS 45.008: 'Radio subsystem link control’
[22] 3GPP TS 45.010: 'Radio subsystem synchronization'
[23] 3GPP TS 25.214: 'Physical layer procedures (FDD)'.
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purpose of the present document the following terms and definitions apply.

The main general definitions strictly related to the transmission and reception characteristics but important also for the
present document can be found in [3] for UE FDD, in [4] for BSFDD, in[5] for UE TDD, in[6] for BSTDD.

Node B: A logical node responsible for radio transmission / reception in one or more cells to/from the User Equipment.
Terminates the [ub interface towards the RNC.

Power Spectral Density: The units of Power Spectral Density (PSD) are extensively used in this document. PSD isa
function of power versus frequency and when integrated across a given bandwidth, the function represents the mean
power in such a bandwidth. When the mean power is normalised to (divided by) the chip-rate it represents the mean
energy per chip. Some signals are directly defined in terms of energy per chip, (DPCH_E,, E., OCNS_E. and P-
CCPCH_E,) and others defined in terms of PSD (Io, o, lor @d T4). There also exist quantities that are a ratio of energy
per chip to PSD (DPCH_E//I., Edl €tc.). Thisisthe common practice of relating energy magnitudesin
communication systems.

It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from an energy ratio
to apower ratio, which is more useful from a measurement point of view. It follows that an energy per chip of X
dBm/3.84 MHz (3.84 Mcps TDD option) or X dBm/1.28 MHz (1.28 Mcps TDD option) can be expressed as a mean
power per chip of X dBm. Similarly, asignal PSD of Y dBm/3.84 MHz (3.84 Mcps TDD option) or Y dBm/1.28 MHz
(1.28 Mcps TDD option) can be expressed as asignal power of Y dBm.

3.2 Symbols

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

[...] Vauesincluded in square bracket must be considered for further studies, because it means that a
decision about that val ue was not taken.

DPCIH _E The ratio of the transmit energy per PN chip of the DPCH to the total transmit power spectral
density at the Node B antenna connector.

E. Average energy per PN chip.

IEC Theratio of the average transmit energy per PN chip for different fields or physical channelsto the

or
total transmit power spectral density at the Node B antenna connector.

I, The total received power spectral density, including signal and interference, as measured at the UE

antenna connector.
lob Thetotal received power density, including signal and interference, as measured at the BS antenna
connector.

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

lor The total transmit power spectral density (integrated in a bandwidth of (1+a) times the chip rate
and normalized to the chip rate) of the down link signal at the Node B antenna connector.

for The received power spectral density (integrated in a bandwidth of (1+a) times the chip rate and

normalized to the chip rate) of the down link signal as measured at the UE antenna connector.
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OCNS_E, Theratio of the average transmit energy per PN chip for the OCNS to the total transmit power
IOI’
spectral density at the Node B antenna connector.
PICH_E Theratio of the average transmit energy per PN chip for the PICH to the total transmit power
I or
spectral density at the Node B antenna connector.
PCCPCH _E: Theratio of the average transmit energy per PN chip for the PCCPCH to the total transmit power
I or
spectral density at the Node B antenna connector.
H_E Theratio of the average transmit energy per PN chip for the SCH to the total transmit power
I or
spectral density at the Node B antenna connector. The transmit energy per PN chip for the SCH is
averaged over the 256 chip duration when the SCH is present in the time slot
PENALTY_TIME Defined in TS 25.304
Qhyst Defined in TS 25.304
Qoffsetsy, Defined in TS 25.304
Qqualmin Defined in TS 25.304
Qrxlevmin Defined in TS 25.304
Sintersearch Defined in TS 25.304
Sintrasearch Defined in TS 25.304
SsearchRAT Defined in TS 25.304
T1 Time period 1
T2 Time period 2
TEMP_OFFSET Defined in TS 25.304
Treselection Defined in TS 25.304

UE_TXPWR_MAX_RACH Defined in TS 25.304

3.3 Abbreviations

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

ACPR
BER
BLER
BS
Cw
CFEN
CPICH
DL
DPCH
DRX
EIRP
FDD
OCNS

P-CCPCH
PICH
PIN
PLMN
PPM
RRM
RRC
RSCP
RSSI
SCH
SFN
SIR
TDD
TPC

Adjacent Channel Power Ratio

Bit Error Ratio

Block Error Ratio

Base Station

Continuous wave (unmodul ated signal)
Connection Frame Number

Common Pilot Channel

Downlink (forward link)

Dedicated Physical Channel

Discontinuous Reception

Equivalent | sotropic Radiated Power

Frequency Division Duplex

Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signalson
the other orthogonal channels of a Forward link.
Primary Common Control Physical Channel
Paging Indicator Channel

Personal Identification Number

Public Land Mobile Network

Parts Per Million

Radio Resource Management

Radio Resource Control

Received Signal Code Power

Received Signal Strength Indicator
Synchronization Channel consisting of Primary and Secondary synchronization channels
System Frame Number

Signal to Interference ratio

Time Division Duplex

Transmit Power Control
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UE User Equipment
UL Uplink (reverselink)
UTRA UMTS Terrestrial Radio Access

3.4 Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification
34.122 and 25.142 define test tolerances. These test tolerances are individually calculated for each test. The test
tolerances are then added to the limitsin this specification to create test limits. The measurement results are compared
against the test limits as defined by the shared risk principle.

Shared Risk isdefined in ETR 273 Part 1 sub-part 2 subclause 6.5.

4 Idle Mode

4.1 Cell Selection

41.1 Introduction

After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in [18].
This process alows the UE to select a suitable cell where to camp on in order to access available services. In this
process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).

4.2 Cell Re-selection

42.1 Introduction

42.1.1 3.84 Mcps TDD option

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

When the UE isin either Camped Normally state or Camped on Any Cell state on aTDD cell, the UE shall attempt to
identify, synchronise and monitor intra-frequency, inter-frequency and inter-RAT cellsindicated in the measurement
control system information of the serving cell. UE measurement activity is also controlled by measurement rules
defined in [18], alowing the UE to limit its measurement activity if certain conditions are fullfilled.

42.1.2 1.28 Mcps TDD option

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

When the UE isin either Camped Normally state or Camped on Any Cell state on a TDD cell, the UE shall attempt to
identify, synchronise and monitor intra-frequency, inter-frequency and inter-RAT cellsindicated in the measurement
control system information of the serving cell. UE measurement activity is also controlled by measurement rules
defined in [18], alowing the UE to limit its measurement activity if certain conditions are fullfilled.

42.1.3 7.68 Mcps TDD option

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

When the UE isin either Camped Normally state or Camped on Any Cell state on aTDD cell, the UE shall attempt to
identify, synchronise and monitor intra-frequency, inter-frequency and inter-RAT cells indicated in the measurement
control system information of the serving cell. UE measurement activity is also controlled by measurement rules
defined in [18], alowing the UE to limit its measurement activity if certain conditions are fullfilled.
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4.2.2 Requirements

4221 Measurement and evaluation of cell selection criteria S of serving cell

42211 3.84 Mcps TDD option

The UE shall measure the PCCPCH RSCP level of the serving cell and evaluate the cell selection criterion Sye, defined
in [18] for the serving cell at least every DRX cycle. The UE shall filter the PCCPCH RSCP measurement of the
serving cell using at least 2 measurements, which are taken so that the time difference between the measurementsis at
least T easurerpn/2 (See table 4.1).

If the UE has evaluated in N, Successive measurements that the serving cell does not fulfil the cell selection criterion
S, the UE shall initiate the measurements of al neighbour cells indicated in the measurement control system
information, regardless of the measurement rules currently limiting UE measurement activities.

If the UE has not found any new suitable cell based the on searches and measurements of the neighbour cells indicated
in the measurement control system information for 12 s, the UE shall initiate cell selection procedures for the selected
PLMN as defined in [18].

Ontransition from CELL_DCH to CELL_PCH/URA_PCH, if aUE cannot find a suitable UTRA cdll, theniitis
considered to be 'out of service area and shall perform actions according to [16].

42212 1.28 Mcps TDD option

The UE shall measure the PCCPCH RSCP level of the serving cell and evaluate the cell selection criterion S defined in
[18] for the serving cell at least every DRX cycle. The UE shall filter the PCCPCH RSCP level of the serving cell using
at least 2 measurements, which are taken so that the time difference between the first measurement and the last
measurement used for filtering is at least T easrenton/2 (See table 4.1A).

If the UE has evaluated in N, consecutive DRX cyclesthat the serving cell does not fulfil the cell selection criterion S
the UE shall initiate the measurements of all neighbour cells indicated in the measurement control system information,
regardless of the measurement rules currently limiting UE measurement activities.

If the UE has not found any new suitable cell based the on searches and measurements of the neighbour cells indicated
in the measurement control system information for 12 s, the UE shall initiate cell selection procedures for the selected
PLMN as defined in [18].

After this 12 s period aUE in Cell_PCH or URA_PCH is considered to be 'out of service area and shall perform actions
according to [16].

On transition from CELL_DCH to CELL_PCH/URA_PCH, if aUE cannot find a suitable UTRA cdll, theniitis
considered to be 'out of service area’ and shall perform actions according to [16].

4.2.2.1.3 7.68 Mcps TDD option

The UE shall measure the PCCPCH RSCP level of the serving cell and evaluate the cell selection criterion Sy, defined
in [18] for the serving cell at least every DRX cycle. The UE shall filter the PCCPCH RSCP measurement of the
serving cell using at least 2 measurements, which are taken so that the time difference between the measurementsis at
least T measureron/2 (See table 4.1B).

If the UE has evaluated in N, Successive measurements that the serving cell does not fulfil the cell selection criterion
S, the UE shall initiate the measurements of al neighbour cellsindicated in the measurement control system
information, regardless of the measurement rules currently limiting UE measurement activities.

If the UE has not found any new suitable cell based the on searches and measurements of the neighbour cells indicated
in the measurement control system information for 12 s, the UE shall initiate cell selection procedures for the selected
PLMN as defined in [18].

On transition from CELL_DCH to CELL_PCH/URA_PCH, if aUE cannot find a suitable UTRA cdll, theniitis
considered to be 'out of service area’ and shall perform actions according to [16].
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4222 Measurement of intra-frequency cells

42221 3.84 Mcps option

The UE shall measure PCCPCH RSCP at least every T easiretop (Se€ table 4.1) for intra-frequency cellsthat are
identified and measured according to the measurement rules. T easurerop 1S defined in Table 4.1. The UE shall filter
PCCPCH RSCP measurements of each measured intra-frequency cell using at least 2 measurements, which are taken so
that the time difference between the first measurement and the last measurements used for filtering is at |east
TmeasureTDD/Z-

Thefiltering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better
ranked than the serving cell within Teauaerop (See table 4.1), from the moment the intra-frequency cell became at least
2 dB better ranked than the current serving cell, provided that Treselection timer is set to zero.

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

If the UE isreceiving the MTCH, the UE shall be able to identify new intra-frequency cells and take them into use for
MTCH combing purposes as defined in section 8.4.2.2.1.

42222 1.28 Mcps option

The UE shall measure PCCPCH RSCP at least every T easurentop (Se€ table 4.1A) for intra-frequency cellsthat are
identified and measured according to the measurement rules. T easurentop 1S defined in Table 4.1A. The UE shall filter
PCCPCH RSCP measurements of each measured intra-frequency cell using at least 2 measurements, which are taken so
that the time difference between the first measurement and the last measurement used for filtering is at |east
TmeasureNTDDlZ-

Thefiltering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better
ranked than the serving cell within Teauaentop (Se€ table 4.1A), from the moment the intra-frequency cell became at
least 2 dB better ranked than the current serving cell, provided that Treselection timer is set to zero.

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

If the UE isreceiving the MTCH, the UE shall be able to identify new intra-frequency cells and take them into use for
MTCH combing purposes as defined in section 8.4A.2.2.1.

42223 7.68 Mcps option

The UE shall measure PCCPCH RSCP at least every T easuretop (Se€ table 4.1B) for intra-frequency cellsthat are
identified and measured according to the measurement rules. T easurerop 1S defined in Table 4.1B. The UE shall filter
PCCPCH RSCP measurements of each measured intra-frequency cell using at least 2 measurements, which are taken so
that the time difference between the first measurement and the last measurements used for filtering is at least
TmeasureTDD/Z-

Thefiltering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better
ranked than the serving cell within Teauaerop (See table 4.1B), from the moment the intra-frequency cell became at least
2 dB better ranked than the current serving cell, provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the intra frequency cell is better ranked than the serving cell, the UE shall
evauate thisintra frequency cell for the Treselection time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

42.2.3 Measurement of inter-frequency TDD cells

42231 3.84 Mcps option

The UE shall measure PCCPCH RSCP at least every (Nearie-1) * Tmeasurerop (Se€ table 4.1) for inter-frequency cells
that are identified and measured according to the measurement rules. The parameter Ncayier IS the number of carriers

ETSI



3GPP TS 25.123 version 7.1.0 Release 7 27 ETSI TS 125 123 V7.1.0 (2006-06)

used for TDD cells. The UE shall filter PCCPCH RSCP measurements of each measured inter-frequency cell using at
least 2 measurements, which are taken so that the time difference between the first and the last measurements used for
filtering is at least T easureron/ 2.

Thefiltering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that an aready identified inter-
frequency cell has become better ranked than the serving cell within (Nearie-1) * Tevauaerop from the moment the inter-
frequency cell became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero.
For non-identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-
frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell
became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero.

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

42232 1.28 Mcps option

The UE shall measure PCCPCH RSCP at least every (Nearie-1) * Tmeasurentop (Se€ table 4.1A) for inter-frequency 1.28
Mcps TDD OPTION cells that are identified and measured according to the measurement rules. The parameter Negrier IS
the number of carriers used for 1.28 Mcps TDD OPTION cells. The UE shall filter PCCPCH RSCP measurements of
each measured inter-frequency cell using at least 2 measurements, which are taken so that the time difference between
the first measurement and the last measurement used for filtering is at least T easurenton/2-

The filtering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that an aready identified inter-
frequency cell has become better ranked than the serving cell within (Nearier-1) * Tevavaentop from the moment the inter-
frequency cell became at least 3 dB better ranked than the current serving cell provided that Treselection timer is set to
zero. For non-identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that
inter-frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell
became at least 3 dB better ranked than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving cell, the UE shall
evauate this inter-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

42233 7.68 Mcps option

The UE shall measure PCCPCH RSCP at least every (Nearie-1) * Tieasurerop (Se€ table 4.1B) for inter-frequency cells
that are identified and measured according to the measurement rules. The parameter Ncarier 1S the number of carriers
used for TDD cells. The UE shall filter PCCPCH RSCP measurements of each measured inter-frequency cell using at
least 2 measurements, which are taken so that the time difference between the first and the last measurements used for
filtering is at least T easureron/ 2.

Thefiltering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that an aready identified inter-
frequency cell has become better ranked than the serving cell within (Nearie-1) * Tevauaerop from the moment the inter-
frequency cell became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero.
For non-identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-
frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell
became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero.

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

4.2.2.3A 1.28 Mcps TDD to 3.84 Mcps TDD cell re-selection
This requirement only appliesto 1.28 Mcps UESs supporting this mode.

The ranking of the low and high chip rate TDD cells shall be made according to the cell reselection criteria specified in
[18].

The UE shall measure PCCPCH RSCP at least every Nrppearier * Tmeasuretop (Se€ table 4.1A) for inter-frequency cells
that are identified and measured according to the measurement rules. The parameter Ncarier 1S the number of carriers
used for 3.84 Mcps TDD cells. The UE shall filter PCCPCH RSCP measurements of each measured high chip rate TDD
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cell using at least 2 measurements, which are taken so that the time difference between the first measurement and the
last measurement used for filtering is at least T easureTon/ 2.

Thefiltering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that a high chip rate TDD cell
has become better ranked than the serving cell within Ntppcarier * Tevauaerop from the moment the inter-frequency cell
became at least 3 better ranked than the current serving cell provided that Treselection timer is set to zero. For non-
identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency
cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least
3 dB better ranked than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the inter-frequency 3.84Mcps TDD cell is better ranked than the serving
cell, the UE shall evaluate this inter-frequency 3.84Mcps TDD cell for the Treselection time. If this cell remains better
ranked within this duration, then the UE shall reselect that cell.

4.2.2.3B 3.84 Mcps TDD to 1.28 Mcps TDD cell re-selection

This requirement in this section only applies to UEs supporting both 3.84 Mcps TDD and 1.28Mcps TDD.

The UE shall measure PCCPCH RSCP at least every Nearientop * Tmeasurentop (Se€ table 4.1A) for inter-frequency 1.28
Mcps TDD OPTION cells that are identified and measured according to the measurement rules. The parameter
Nearierntop 1S the number of carriers used for 1.28 Mcps TDD cells. The UE shall filter PCCPCH RSCP measurements
of each measured 1.28 Mcps TDD cell using at least 2 measurements, which are taken so that the time difference
between the measurementsis at least T measurenton! 2

The filtering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that a 1.28 Mcps TDD cell has
become better ranked than the serving cell within Negrientop * Tevauaentop from the moment the inter-frequency cell
became at least 3 better ranked than the current serving cell provided that Treselection timer is set to zero. For non-
identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency
cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least
3 dB better ranked than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the inter-frequency 1.28 Mcps TDD cell is better ranked than the serving
cell, the UE shall evaluate this inter-frequency 1.28 Mcps TDD cell for the Treselection time. If this cell remains better
ranked within this duration, then the UE shall reselect that cell.

4.2.2.3C 7.68 Mcps TDD to 3.84 Mcps TDD cell re-selection

This requirement in this section only applies to UEs supporting both 3.84 Mcps TDD and 7.68Mcps TDD.

The ranking of 3.84 Mcps and 7.68 Mcps chip rate TDD cells shall be made according to the cell reselection criteria
specified in [18].

The UE shall measure PCCPCH RSCP at least every Nrppcarier * Tmeasuretop (Se€ Table 4.1B) for inter-frequency cells
that are identified and measured according to the measurement rules. The parameter Ncayier IS the number of carriers
used for 3.84 Mcps TDD cells. The UE shall filter PCCPCH RSCP measurements of each measured 3.84 Mcps chip
rate TDD cell using at least 2 measurements, which are taken so that the time difference between the first measurement
and the last measurement used for filtering is at least T easureton/2-

The filtering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that a 3.84 Mcps chip rate TDD
cell has become better ranked than the serving cell within Nrppearier * Tevavaeroo from the moment the inter-frequency
cell became at least 3 better ranked than the current serving cell provided that Treselection timer is set to zero. For non-
identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency
cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least
3 dB better ranked than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the inter-frequency 3.84Mcps TDD cell is better ranked than the serving
cell, the UE shall evaluate this inter-frequency 3.84Mcps TDD cell for the Treselection time. If this cell remains better
ranked within this duration, then the UE shall reselect that cell.

4.2.2.3D 3.84 Mcps TDD to 7.68 Mcps TDD cell re-selection

This requirement in this section only applies to UEs supporting both 3.84 Mcps TDD and 7.68Mcps TDD.
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The UE shall measure PCCPCH RSCP at least every Nearientop * Tmeasurentop (Se€ Table 4.1B) for inter-frequency 7.68
Mcps TDD OPTION cells that are identified and measured according to the measurement rules. The parameter
Nearierntop 1S the number of carriers used for 7.68 Mcps TDD cells. The UE shall filter PCCPCH RSCP measurements
of each measured 7.68 Mcps TDD cell using at least 2 measurements, which are taken so that the time difference
between the first measurement and the last measurement is at least T yeasurentoD! 2

Thefiltering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that a 7.68 Mcps TDD cell has
become better ranked than the serving cell within Negrientop * Tevauaentop from the moment the inter-frequency cell
became at least 3 better ranked than the current serving cell provided that Treselection timer is set to zero. For non-
identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency
cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least
3 dB better ranked than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the inter-frequency 7.68 Mcps TDD cell is better ranked than the serving
cell, the UE shall evaluate this inter-frequency 7.68 Mcps TDD cell for the Treselection time. If this cell remains better
ranked within this duration, then the UE shall reselect that cell.

4.2.2.4 Measurement of inter-frequency FDD cells

42241 3.84 Mcps option

The UE shall measure the CPICH RSCP and CPICH Ec/lo of each FDD neighbour cell indicated in the measurement
control system information of the serving cell, according to the measurement rules defined in [18], at least every

T measurerpp (See table 4.1). The UE shall filter CPICH RSCP measurements of each measured inter-frequency cell using
at least 2 measurements which are taken so that the time difference between the first and last measurements used for
filtering is at least T neasureron/2--

Thefiltering of CPICH RSCP shall be such that the UE shall be capable of evaluating that an already identified inter-
frequency cell has become better ranked than the serving cell within Negrierop ¥ Tevauaerop from the moment the inter-
frequency cell became at least 5 dB better than the current serving cell provided that Treselection timer is set to zero.
For non-identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-
frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell
became at least 5 dB better than the current serving cell provided that Treselection timer is set to zero. The parameter
Nearierrop 1S the number of carriers used for FDD cells.

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

The ranking of the cells shall be made according to the cell reselection criteria specified in [18]. If FDD cell has been
ranked as the best cell and IE cell_selection_and_reselection-quality_measure is set to CPICH Ec/No, then UE shall
perform a second ranking of the FDD cells using CPICH Ec/lo as the measurement quantity, before performing cell re-
selection.

42242 1.28 Mcps option

Thisrequirement only appliesto 1.28 Mcps UEs supporting both 1.28 Mcps TDD OPTION and FDD.

The UE shall measure the CPICH RSCP and CPICH Ec/l0 at least every Nearierrop * Timeasurerop (S€€ table 4.1A) for
inter-frequency FDD cells that are identified and measured according to the measurement rules. The UE shall filter
CPICH RSCP measurements of each measured inter-frequency cell using at least 2 measurements which are taken so
that the time difference between the first measurement and the last measurement used for filtering is at |east
TmeasureFDDlZ-

CPICH RSCP is used as basic measurement quantity for cell ranking, the filtering of CPICH RSCP shall be such that
the UE shall be capable of evaluating that an already identified inter-frequency cell has become better ranked than the
serving cell within Nearierop * Tevauaerop from the moment the inter-frequency cell became at least 5 dB better ranked
than the current serving cell provided that Treselection timer is set to zero. For non-identified inter-frequency cells, the
filtering shall be such that the UE shall be capable of evaluating that inter-frequency cell has become better ranked than
the serving cell within 30 s from the moment the inter-frequency cell became at least 5 dB better ranked than the current
serving cell provided that Treselection timer is set to zero. The parameter Nearierrop 1S the number of carriers used for
FDD cdlls.
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If Treselection timer has a non zero value and the inter-frequency FDD cell is better ranked than the serving cell, the
UE shall evaluate thisinter-frequency FDD cell for the Treselection time. If this cell remains better ranked within this
duration, then the UE shall reselect that cell.

The ranking of the cells shall be made according to the cell reselection criteria specified in TS25.304. If FDD cell has
been ranked as the best cell and |E cell_selection_and_reselection-quality_measure is set to CPICH Ec/No, then UE
shall perform a second ranking of the FDD cells using CPICH Ec/lo as the measurement quantity, before performing
cell re-selection.

42243 7.68 Mcps option

The UE shall measure the CPICH RSCP and CPICH Ec/lo of each FDD neighbour cell indicated in the measurement
control system information of the serving cell, according to the measurement rules defined in [18], at least every

T measurerpp (Se€ table 4.1B). The UE shall filter CPICH RSCP measurements of each measured inter-frequency cell
using at least 2 measurements which are taken so that the time difference between the first and last measurements used
for filtering is at least T neasurerpn/2--

The filtering of CPICH RSCP shall be such that the UE shall be capable of evaluating that an already identified inter-
frequency cell has become better ranked than the serving cell within Nearierrop *  Tevauaerpp from the moment the inter-
frequency cell became at least 5 dB better than the current serving cell provided that Treselection timer is set to zero.
For non-identified inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-
frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell
became at least 5 dB better than the current serving cell provided that Treselection timer is set to zero. The parameter
Nearierrop 1S the number of carriers used for FDD célls.

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

The ranking of the cells shall be made according to the cell reselection criteria specified in [18]. If FDD cell has been
ranked as the best cell and IE cell_selection_and_reselection-quality_measure is set to CPICH Ec/No, then UE shall
perform a second ranking of the FDD cells using CPICH Ec/lo as the measurement quantity, before performing cell re-
selection.

4225 Measurement of inter-RAT GSM cells

42251 3.84 Mcps option

The UE shall measure the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the
measurement control system information of the serving cell, according to the measurement rules defined in [18], at least
every Teasrecsv (See table 4.1). The UE shall maintain arunning average of 4 measurements for each cell. The
measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.

If GSM measurements are required by the measurement rulesin [18], The UE shall attempt to verify the BSIC at least
every 30 seconds for each of the 4 strongest GSM BCCH carriers and rank the verified GSM BCCH cells according to
the cell re-selection criteriain [18]. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall
be treated as a new GSM neighbour cell.

If the UE detects a BSIC, which is not indicated in the measurement control system information, the UE shall not
consider that GSM BCCH carrier in cell reselection. The UE also shall not consider the GSM BCCH carrier in cell
reselection, if the UE can not demodul ate the BSIC of that GSM BCCH carrier.

If Treselection timer has anon zero value and the inter-RAT GSM cell is better ranked than the serving cell, the UE
shall evaluate thisinter-RAT GSM cell for the Treselection time. If this cell remains better ranked within this duration,
then the UE shall reselect that cell.

42252 1.28 Mcps option

The UE shall measure the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the
measurement control system information of the serving cell, according to the measurement rules defined in [18], at least
every Teasrecsv (Seetable 4.1A). The UE shall maintain a running average of 4 measurements for each cell. The
measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.
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If GSM measurements are required by the measurement rulesin [18], the UE shall attempt to verify the BSIC at least
every 30 seconds for each of the 4 strongest GSM BCCH carriers and rank the verified GSM BCCH cells according to
the cell re-selection criteriain [18]. If achange of BSIC is detected for one GSM cell then that GSM BCCH carrier shall
be treated as a new GSM neighbour cell.

If the UE detects a BSIC, which is not indicated in the measurement control system information, the UE shall not
consider that GSM BCCH carrier in cell reselection. The UE also shall not consider the GSM BCCH carrier in cell
reselection, if the UE can not demodulate the BSIC of that GSM BCCH carrier.

If Treselection timer has anon zero value and the inter-RAT GSM cell is better ranked than the serving cell, the UE
shall evaluate thisinter-RAT GSM cell for the Treselection time. If this cell remains better ranked within this duration,
then the UE shall reselect that cell.

42253 7.68 Mcps option

The UE shall measure the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the
measurement control system information of the serving cell, according to the measurement rules defined in [18], at least
every Teasurecsv (See table 4.1B). The UE shall maintain arunning average of 4 measurements for each cell. The
measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.

If GSM measurements are required by the measurement rulesin [18], The UE shall attempt to verify the BSIC at |east
every 30 seconds for each of the 4 strongest GSM BCCH carriers and rank the verified GSM BCCH cells according to
the cell re-selection criteriain [18]. If achange of BSIC is detected for one GSM cell then that GSM BCCH carrier shall
be treated as a new GSM neighbour cell.

If the UE detects a BSIC, which is not indicated in the measurement control system information, the UE shall not
consider that GSM BCCH carrier in cell reselection. The UE also shall not consider the GSM BCCH carrier in cell
reselection, if the UE can not demodulate the BSIC of that GSM BCCH carrier.

If Treselection timer has anon zero value and the inter-RAT GSM cell is better ranked than the serving cell, the UE
shall evaluate thisinter-RAT GSM cell for the Treselection time. If this cell remains better ranked within this duration,
then the UE shall reselect that cell.

4.2.2.6 Evaluation of cell reselection criteria

42.26.1 3.84 Mcps option

The UE shall evaluate the cell re-selection criteria defined in [18] for the cells, which have new measurement results
available, at least once every DRX cycle.

UE shall perform cell reselection immediately after the UE has found a better ranked suitable cell unlesslessthan 1
second has elapsed from the moment the UE started camping on the current serving cell.

The ranking of the cells shall be made according to the cell reselection criteria specified in TS25.304.

4.2.2.6.2 1.28 Mcps option

The UE shall evaluate the cell re-selection criteria defined in [18] for the cells, which have new measurement results
available, at least every DRX cycle.

Cell reselection shall take place immediately after the UE has found a better ranked suitable cell unless the UE has
made cell reselection within the last 1 second.

The ranking of the cells shall be made according to the cell reselection criteria specified in TS25.304.

42.2.6.3 7.68 Mcps option

The UE shall evaluate the cell re-selection criteria defined in [18] for the cells, which have new measurement results
available, at least once every DRX cycle.

UE shall perform cell reselection immediately after the UE has found a better ranked suitable cell unlesslessthan 1
second has elapsed from the moment the UE started camping on the current serving cell.
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The ranking of the cells shall be made according to the cell reselection criteria specified in TS25.304.

4.2.2.7 Maximum interruption time in paging reception

42271 3.84 Mcps option

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

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

At inter-frequency and inter-RAT cell re-selection, the UE shall monitor the downlink of current serving cell for paging
reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-
frequency cell. For inter-frequency cell re-selection, the interruption time shall not exceed T + 50 ms. For inter-RAT
cell re-selection the interruption time shall not exceed Tgccy + 50 ms.

Tg isthetime required for receiving all the relevant system information data according to the reception procedure and
the RRC procedure delay of system information blocks defined in [16] for a UTRAN cell.

Teccn 1S the maximum time alowed to read BCCH data from a GSM cell as defined in [21].

These requirements assume sufficient radio conditions, so that decoding of system information can be made without
errors.

Table 4.1: TmeasureTDDv TevaluateTDDa TmeasureNTDDa TevaluateNTDDv TmeasureFDDa TevaluateFDD and TmeasureGSM

DRX Nserv TrmeasureToD TevaluateTod TrmeasureNTDD TevaluateNTDD TrmeasureFpd Tevaluaterop Tmeasurecsm
cycle (number | [s] (number | [s] (number | [s] (humber | [s] (number | [s] (number | [s] (number | [s] (humber
length of DRX of DRX of DRX of DRX of DRX of DRX of DRX of DRX
[s] cycles) cycles) cycles) cycles) cycles) cycles) cycles) cycles)
0.08 4 0.64 (8 2.56 (32 0.64 (8 2.56 (32 0.64 (8 2.56 (32 2.56 (32
DRX DRX DRX DRX DRX DRX DRX
cycles) cycles) cycles) cycles) cycles) cycles) cycles)
0.16 4 0.64 (4) 2.56 (16) 0.64 (4) 2.56 (16) 0.64 (4) 2.56 (16) 2.56 (16)
0.32 4 1.28 (4) 5.12 (16) 1.28 (4) 5.12 (16) 1.28 (4) 5.12 (16) 5.12 (16)
0.64 4 1.28 (2) 5.12 (8) 1.28 (2) 5.12 (8) 1.28 (2) 5.12 (8) 5.12 (8)
1.28 2 1.28 (1) 6.4 (5) 1.28 (1) 6.4 (5) 1.28 (1) 6.4 (5) 6.4 (5)
2.56 2 2.56 (1) 7.68 (3) 2.56 (1) 7.68 (3) 2.56 (1) 7.68 (3) 7.68 (3)
5.12 1 5.12 (1) 10.24 (2) 5.12 (1) 10.24 (2) 5.12 (1) 10.24 (2) 10.24 (2)

Inidle mode, UE shall support DRX cycles lengths 0.64, 1.28, 2.56 and 5.12 s, according to [16].

42272 1.28 Mcps option

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

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

At inter-frequency and inter-RAT cell re-selection, the UE shall monitor the downlink of current serving cell for paging
reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-
frequency cell. For inter-frequency cell re-selection he interruption time must not exceed Tg + 50 ms. For inter-Rat cell
re-selection the interruption time must not exceed Tgccy+50 ms.

Tgisthetime required for receiving al the relevant system information data according to the reception procedure and
the RRC procedure delay of system information blocks defined in [16] for a UTRAN cell.

Teecn 1S the maximum time alowed to read BCCH datafrom a GSM cell [21].
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These requirements assume sufficient radio conditions, so that decoding of system information can be made without
errors and does not take into account cell re-selection failure.

Table 4.1A: TmeasureNTDDa TevaluateNTDDa TmeasureTDDa TevaluateTDDv TmeasureFDDa TevaluateFDD and TmeasureGSM

DRX Nserv TmeasureNTDD TevaluateNTDD TmeasureTD TevaluateTDD TmeasureFD TevaluateFDD TmeasureGSM
cycle (number of | [s] (humber [s] p [s] [s] p [s] [s] [s]
length | DRX cycles) of DRX (number of | (number (number (number (number (number of
[s] cycles) DRX of DRX of DRX of DRX of DRX DRX
cycles) cycles) cycles) cycles) cycles) cycles)
0.08 4 0.64 (8 DRX | 2.56 (32 0.64 (8 2.56 (32 0.64 (8 2.56 (32 2.56 (32
cycles) DRX DRX DRX DRX DRX DRX
cycles) cycles) cycles) cycles) cycles) cycles)
0.16 4 0.64 (4) 2.56 (16) 0.64 (4) 2.56 (16) 0.64 (4) 2.56 (16) 2.56 (16)
0.32 4 1.28 (4) 5.12 (16) 1.28 (4) 5.12 (16) 1.28 (4) 5.12 (16) 5.12 (16)
0.64 4 1.28 (2) 5.12 (8) 1.28 (2) 5.12 (8) 1.28 (2) 5.12 (8) 5.12 (8)
1.28 2 1.28 (1) 6.4 (5) 1.28 (1) 6.4 (5) 1.28 (1) 6.4 (5) 6.4 (5)
2.56 2 2.56 (1) 7.68 (3) 2.56 (1) 7.68 (3) 2.56 (1) 7.68 (3) 7.68 (3)
5.12 1 5.12 (1) 10.24 (2) 5.12 (1) 10.24 (2) 5.12 (1) 10.24 (2) 10.24 (2)

Inidle mode, UE shall support DRX cycles lengths 0.64, 1.28, 2.56 and 5.12 s.

4.2.2.7.3

7.68 Mcps option

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

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

At inter-frequency and inter-RAT cell re-selection, the UE shall monitor the downlink of current serving cell for paging
reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-
frequency cell. For inter-frequency cell re-selection, the interruption time shall not exceed Tg + 50 ms. For inter-RAT
cell re-selection the interruption time shall not exceed Tgccy + 50 ms.

Tg isthetime required for receiving al the relevant system information data according to the reception procedure and
the RRC procedure delay of system information blocks defined in [16] for aUTRAN cell.

Tgccn 1S the maximum time allowed to read BCCH data from a GSM cell as defined in [21].

These requirements assume sufficient radio conditions, so that decoding of system information can be made without

errors.

Table 4.1B: TmeasureTDDy TevaluateTDDa TmeasureNTDDa TevaluateNTDDy TmeasureFDDa TevaluateFDD and TmeasureGSM

DRX Nserv TmeasureTDD TevalualeTDD TmeasureNTDD TevaluaIeNTDD TmeasureFDD TevalualeFDD TmeasureGSM
cycle (number | [s] (number | [s] (number | [s] (number | [s] (number | [s] (number | [s] (number | [s] (number
length of DRX of DRX of DRX of DRX of DRX of DRX of DRX of DRX
[s] cycles) cycles) cycles) cycles) cycles) cycles) cycles) cycles)
0.08 4 0.64 (8 2.56 (32 0.64 (8 2.56 (32 0.64 (8 2.56 (32 2.56 (32
DRX DRX DRX DRX DRX DRX DRX
cycles) cycles) cycles) cycles) cycles) cycles) cycles)
0.16 4 0.64 (4) 2.56 (16) 0.64 (4) 2.56 (16) 0.64 (4) 2.56 (16) 2.56 (16)
0.32 4 1.28 (4) 5.12 (16) 1.28 (4) 5.12 (16) 1.28 (4) 5.12 (16) 5.12 (16)
0.64 4 1.28 (2) 5.12 (8) 1.28 (2) 5.12 (8) 1.28 (2) 5.12 (8) 5.12 (8)
1.28 2 1.28 (1) 6.4 (5) 1.28 (1) 6.4 (5) 1.28 (1) 6.4 (5) 6.4 (5)
2.56 2 2.56 (1) 7.68 (3) 2.56 (1) 7.68 (3) 2.56 (1) 7.68 (3) 7.68 (3)
5.12 1 5.12 (1) 10.24 (2) 5.12 (1) 10.24 (2) 5.12 (1) 10.24 (2) 10.24 (2)

Inidle mode, UE shall support DRX cycleslengths 0.64, 1.28, 2.56 and 5.12 s, according to [16].
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42.2.8 Number of cells in cell lists

42281 3.84 Mcps option
For idle mode cell re-selection purposes, the UE shall be capable of monitoring:
- 32intra-frequency cells (including serving cell), and
- 32inter-frequency cells, including
- TDD mode cells on maximum 2 additional TDD carriers, and
- Depending on UE capability, FDD mode cells, distributed on up to 3 FDD carriers, and
- Depending on UE capability, 32 inter RAT GSM cells,

asindicated in cell information lists sent in system information (BCCH).

42282 1.28 Mcps option
For idle mode cell re-selection purposes, the UE shall be capable of monitoring:
- 32intra-frequency cells (including serving cell), and
- 32inter-frequency cells, including
- TDD mode cells on maximum 3 additional TDD carriers, and
- Depending on UE capability, FDD mode cells distributed on up to 3 FDD carriers, and
- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers,

asindicated in cell information lists sent in system information (BCCH).

42283 7.68 Mcps option
For idle mode cell re-selection purposes, the UE shall be capable of monitoring:
- 32intra-frequency cells (including serving cell), and
- 32inter-frequency cells, including
- TDD mode cells on maximum 2 additional TDD carriers, and
- Depending on UE capability, FDD mode cells, distributed on up to 3 FDD carriers, and
- Depending on UE capability, 32 inter RAT GSM cdlls,
asindicated in cell information lists sent in system information (BCCH).
4.2.2.9 Additional requirements for inter-frequency measurements when MBMS
reception is active
42291 3.84 Mcps option
For MBMS capable UE, when MBMS reception is active the following requirements shall apply:

If the UE isrequired to perform inter-frequency measurements as indicated by the cell reselection measurement rulesin
25.304, the UE shall ensure that it switches back to its serving cell frequency in time to perform demodulation of
MTCH signals.
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5 UTRAN Connected Mode Mobility

This section contains the requirements on the mobility proceduresin UTRAN connected mode such as handover and
cell re-selection.

Requirements related to the measurements in support of the execution of the UTRAN connected mode mobility
procedures are specified in section 8.

The radio links the UE shall use are controlled by UTRAN with RRC signalling.
UE behaviour in response to UTRAN RRC messagesis described in [16].

The purpose of Cell reselectionin CELL_FACH, CELL_PCH and URA_PCH statesis that the UE shall select a better
cell according to the cell reselection criteriain [18]. CELL_FACH, CELL_PCH and URA_PCH states are described in
[16].

5.1 TDD/TDD Handover

51.1 Introduction

5.1.1.1 3.84 Mcps TDD option

The TDD/TDD handover procedure isinitiated from UTRAN with a RRC message that implies a hard handover as
described in [16].

The TDD/TDD handover procedure may cause the UE to change its frequency.

5.1.1.2 1.28 Mcps TDD option

The purpose of TDD/TDD handover isto change the cell of the connection between UE and UTRAN. The handover
procedure isinitiated from UTRAN with a RRC message that implies a handover, refer to [16].The handover procedure
may cause the UE to change its frequency.

5.1.1.3 7.68 Mcps TDD option

The TDD/TDD handover procedure isinitiated from UTRAN with a RRC message that implies a hard handover as
described in [16].

The TDD/TDD handover procedure may cause the UE to change its frequency.

5.1.2 Requirements
5.1.2.1 TDD/TDD handover delay

5.1.21.1 3.84 Mcps TDD option
RRC procedure performance values for all RRC procedures that can command a hard handover are specified in [16].

When the UE receives a RRC message implying TDD/TDD handover with the activation time "now" or earlier than
RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start
the transmission of the new uplink DPCH within Dy4g0ver SeCONdS from the end of the last TTI containing the RRC
command.

If the accessis delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCH at the
designated activation time + interruption time.

where:
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Drandover €quals the RRC procedure performance value defined in [16] plus the interruption time stated in section
51.221.

5.1.2.1.2 1.28 Mcps TDD option
RRC procedure performance values for all RRC procedures that can command a hard handover are specified in [16].

When the UE receives a RRC message that impliesa TDD/TDD handover, with the activation time "now" or earlier
than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall start
transmission within Dyagover SECONAS from the end of the last TTI containing the RRC command.

If the accessis delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCH or the
SYNC-UL in case that a handover to 1.28 Mcps TDD option with SYNCH uplink exchange is recommended at the
designated activation time + interruption time.

where Dyandover €quals the RRC procedure performance value defined [ 16] plus the interruption time stated in section
5.1.2.2.2.

5.1.2.1.3 7.68 Mcps TDD option
RRC procedure performance values for all RRC procedures that can command a hard handover are specified in [16].

When the UE receives a RRC message implying TDD/TDD handover with the activation time "now" or earlier than
RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start
the transmission of the new uplink DPCH within Dy agover SeCONdS from the end of the last TTI containing the RRC
command.

If the accessis delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCH at the
designated activation time + interruption time.

where:

Drandover €quals the RRC procedure performance value defined in [16] plus the interruption time stated in section
5.1.223.

5.1.2.2 Interruption time

51221 3.84 Mcps TDD option

The interruption timei.e. the time between the end of the last TTI containing a transport block on the old DPCH and the
time the UE starts transmission of the new uplink DPCH, is dependent on whether the target cell is known for the UE or
not.

If TDD/TDD intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than,

Time”upt: Toffset+TUL+3O* FSFN+20* K C+180* UC+ 10* Fmax ms

where,

T offeet Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time
that can elapse until the appearance of a Beacon channel

Tul Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell

Fsen Equal to 1 if SFN decoding is required and equal to O otherwise

KC Equal to 1 if aknown target cell isindicated in the RRC message implying TDD/TDD handover
and equal to O otherwise

ucC Equal to 1 if an unknown target cell isindicated in the RRC message implying TDD/TDD

handover and equal to O otherwise
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Frax denotes the maximum number of radio frames within the transmission time intervals of all
transport channel s that are multiplexed into the same CCTrCH.

An intra-frequency or inter-frequency TDD target cell shall be considered as known by the UE, if either or both of the
following conditions are true:

- thetarget cell has been measured during the last 5 seconds
- the UE has had aradio link connected to the target cell during the last 5 seconds.

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

5.1.2.2.2 1.28 Mcps TDD option

The interruption timei.e. the time between the end of the last TTI containing atransport block on the old DPCH and the
time the UE starts transmission of the new uplink DPCH or the SYNC-UL in case that a handover with SY NCH uplink
exchange is recommended, shall be less than the value defined in the equation below. Thereis different requirement on
the interruption time depending on if the cell is known or not and if the SFN of the target cell has to be decoded by the
UE or not.

If TDD/TDD intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than,

Time”upt: Toffset+TUL+3O* FSFN+20* K C+180* UC+ 10* Fmax ms

where,

T offeet Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time
that can elapse until the appearance of a Beacon channel

TuL Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell

Fsen Equal to 1 if SFN decoding is required and equal to O otherwise

KC Equal to 1 if aknown target cell isindicated in the RRC message implying TDD/TDD handover
and equal to O otherwise

ucC Equal to 1 if an unknown target cell isindicated in the RRC message implying TDD/TDD
handover and equal to O otherwise

Frax denotes the maximum number of radio frames within the transmission time intervals of all

transport channels that are multiplexed into the same CCTrCH.
A cell shall be regarded as known by the UE if either or both of the following conditions are true:
- it has been measured during the last 5 seconds or
- adedicated connection existed between the UE and the cell during the last 5 seconds.
The SFN of the target cell needs not to be decoded by the UE if either or both of the following conditions are true:
- ahandover with timing maintain is commanded by the UTRAN or
- the SFN of the target cell isknown by the UE.

The interruption time requirement for the cell shall apply if the signal quality of the unknown cell is good enough for
successful synchronisation with one attempt.

5.1.2.2.3 7.68 Mcps TDD option

Theinterruption timei.e. the time between the end of the last TTI containing a transport block on the old DPCH and the
time the UE starts transmission of the new uplink DPCH, is dependent on whether the target cell is known for the UE or
not.

If TDD/TDD intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than,
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Tinterrupt= T offset™ TuL+30* Feen+20* K C+180* UC+10* Fpe MS

where,

T offset Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time
that can elapse until the appearance of a Beacon channel

TuL Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell

Fsen Equal to 1 if SFN decoding is required and equal to O otherwise

KC Equal to 1 if aknown target cell isindicated in the RRC message implying TDD/TDD handover
and equal to O otherwise

uc Equal to 1 if an unknown target cell isindicated in the RRC message implying TDD/TDD
handover and equal to O otherwise

Frax denotes the maximum number of radio frames within the transmission time intervals of all

transport channel s that are multiplexed into the same CCTrCH.

Anintra-frequency or inter-frequency TDD target cell shall be considered as known by the UE, if either or both of the
following conditions are true:

- thetarget cell has been measured during the last 5 seconds
- the UE has had aradio link connected to the target cell during the last 5 seconds.

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

5.2 TDD/FDD Handover

521 Introduction

5211 3.84 Mcps TDD option

The purpose of TDD/FDD handover is to change the radio access mode from TDD to FDD. The TDD/FDD handover
procedure isinitiated from UTRAN with a RRC message that implies a hard handover as described in [16].

5.2.1.2 1.28 Mcps TDD option
The purpose of TDD/FDD handover isto change the radio access mode from TDD to FDD.

The TDD/FDD handover procedure is initiated from UTRAN with a RRC message that implies a hard handover as
described in [16]

5.2.13 7.68 Mcps TDD option

The purpose of TDD/FDD handover is to change the radio access mode from TDD to FDD. The TDD/FDD handover
procedure isinitiated from UTRAN with a RRC message that implies a hard handover as described in [16].

5.2.2 Requirements

The requirements in this section shall apply to UE supporting TDD and FDD.
5.2.2.1 TDD/FDD handover delay

5.2.2.1.1 3.84 Mcps TDD option

RRC procedure performance values for all RRC procedures that can command a hard handover, are specified in [16].
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When the UE receives a RRC message implying TDD/FDD handover with the activation time "now" or earlier than
RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start
the transmission of the new uplink DPCCH within RRC procedure delay seconds from the end of the last TTI
containing the RRC command.

If the accessis delayed to an indicated activation time later than Dyagover SeCONdS from the end of the last TTI
containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCCH at the
designated activation time + interruption time.

where:

Drandover €quals the RRC procedure performance value as defined in [16] plus the interruption time stated in section
5222

5.2.2.1.2 1.28 Mcps TDD option
RRC procedure performance values for all RRC procedures that can command a hard handover, are specified in [16].

When the UE receives a RRC message that impliesa TDD/FDD handover, with the activation time "now" or earlier
than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to
start the transmission of the new uplink DPCCH within Dyaqover S2CONds from the end of the last TTI containing the
RRC command.

If the access is delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCCH at the
designated activation time + interruption time.

Drandover €quals the RRC procedure performance value defined in [16] plus the interruption time stated in section
5.2.2.2.2.

5.2.2.1.3 7.68 Mcps TDD option
RRC procedure performance values for all RRC procedures that can command a hard handover, are specified in [16].

When the UE receives a RRC message implying TDD/FDD handover with the activation time "now" or earlier than
RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start
the transmission of the new uplink DPCCH within RRC procedure delay seconds from the end of the last TTI
containing the RRC command.

If the accessis delayed to an indicated activation time later than Dyagover SeCONdS from the end of the last TTI
containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCCH at the
designated activation time + interruption time.

where:

Drandover €Quals the RRC procedure performance value as defined in [16] plus the interruption time stated in section
52223.

5.2.2.2 Interruption time

52221 3.84 Mcps TDD option

Theinterruption time, i.e. the time between the end of thelast TTI containing atransport block on the old DPCH and
the time the UE starts transmission of the new uplink DPCCH, is dependent on whether the target cell is known for the
UE or not.

If TDD/FDD handover is commanded, the interruption time shall be less than,
Tinterrup= T oftsert40+50* K C+150* UC+10* Frpe Mms
where,

T offset Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell.
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KC Equal to 1 if aknown target cell isindicated in the RRC message implying TDD/FDD handover
and equal to O otherwise

uc Equal to 1 if an unknown target cell isindicated in the RRC message implying TDD/FDD
handover and equal to O otherwise

Frax denotes the maximum number of radio frames within the transmission time intervals of all
transport channels that are multiplexed into the same CCTrCH.

Aninter-frequency FDD target cell shall be considered known by the UE, if the target cell has been measured by the
UE during the last 5 seconds.

The phase reference is the Primary CPICH.

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

Note that the requirements in this section assume that N312 has the smallest possible value, i.e. only onein-sync
indication as described in [23] is required.

5.2.2.2.2 1.28 Mcps TDD option

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old DPCH and
the time the UE starts transmission of the new uplink DPCCH, is dependent on whether the target cell is known for the
UE or not.

If TDD/FDD handover is commanded, the interruption time shall be less than,

Tinterup= Tiu+40+50* K C+150* UC+10* Fpe Ms

where,

T The interruption uncertainty when changing the timing from the old to the new cell. T,y can be up
to one frame (10 ms).

KC Equal to 1 if aknown target cell isindicated in the RRC message implying 1.28Mcps TDD/FDD
handover and equal to O otherwise.

ucC Equal to 1 if an unknown target cell isindicated in the RRC message implying 1.28Mcps
TDD/FDD handover and equal to O otherwise.

Frax denotes the maximum number of radio frames within the transmission time intervals of all

transport channels that are multiplexed into the same CCTrCH.

An inter-frequency FDD target cell shall be considered known by the UE, if the target cell has been measured by the
UE during the last 5 seconds.

The phase reference is the Primary CPICH.

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

Note that the requirements in this section assume that N312 has the smallest possible value, i.e. only one in-sync
indication as described in [23] is required.

5.2.2.2.3 7.68 Mcps TDD option
The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old DPCH and
the time the UE starts transmission of the new uplink DPCCH, is dependent on whether the target cell is known for the
UE or not.
If TDD/FDD handover is commanded, the interruption time shall be less than,

Tinterrupt= Toftsert40+50* KC+150* UC+10* Frng ms

where,
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T offset Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell.

KC Equal to 1 if aknown target cell isindicated in the RRC message implying TDD/FDD handover
and equal to 0 otherwise

ucC Equal to 1 if an unknown target cell isindicated in the RRC message implying TDD/FDD
handover and equal to O otherwise

Frax denotes the maximum number of radio frames within the transmission time intervals of all
transport channels that are multiplexed into the same CCTrCH.

An inter-frequency FDD target cell shall be considered known by the UE, if the target cell has been measured by the
UE during the last 5 seconds.

The phase reference is the Primary CPICH.

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

Note that the requirements in this section assume that N312 has the smallest possible value, i.e. only one in-sync
indication as described in [23] is required.

5.3 TDD/GSM Handover

531 Introduction

5311 3.84 Mcps TDD option

The purpose of inter-RAT handover from UTRAN TDD to GSM isto transfer a connection between the UE and
UTRAN TDD to GSM. The handover procedure isinitiated from UTRAN with a RRC message (HANDOVER FROM
UTRAN COMMAND) as described in [16].

5.3.1.2 1.28 Mcps TDD option

The purpose of inter-RAT handover from UTRAN TDD to GSM isto transfer a connection between the UE and
UTRAN TDD to GSM. The handover procedure isinitiated from UTRAN with a RRC message (HANDOVER FROM
UTRAN COMMAND). The procedureis described in [16]

5.3.1.3 7.68 Mcps TDD option

The purpose of inter-RAT handover from UTRAN TDD to GSM isto transfer a connection between the UE and
UTRAN TDD to GSM. The handover procedure isinitiated from UTRAN with a RRC message (HANDOVER FROM
UTRAN COMMAND) as described in [16].

5.3.2 Requirements

The requirementsin this section shall apply to UE supporting TDD and GSM.
5.3.2.1 TDD/GSM handover delay

5.3.2.1.1 3.84 Mcps TDD option
The RRC procedure performance value for the RRC HANDOVER FROM UTRAN COMMAND shall be 50 ms.

If the activation time is used in the RRC HANDOVER FROM UTRAN COMMAND, it corresponds to the CFN of the
UTRAN channel.

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND with the activation time "now" or earlier
than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to

ETSI



3GPP TS 25.123 version 7.1.0 Release 7 42 ETSI TS 125 123 V7.1.0 (2006-06)
transmit as specified [22] on the new channel of the new RAT within Dyagover SECONdS from the end of the last TTI
containing the RRC command.

If the accessis delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to transmit as specified in [22] on the new channel of the new
RAT at the designated activation time + interruption time.

Drandover €quals the RRC procedure performance value plus the interruption time stated in section 5.3.2.2.

5.3.2.1.2 1.28 Mcps TDD option
The RRC procedure performance value for the RRC HANDOVER FROM UTRAN COMMAND shall be within 50 ms.

If the activation time is used in the RRC HANDOVER FROM UTRAN COMMAND, it corresponds to the CFN of the
UTRAN channel.

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND with the activation time "now" or earlier
than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to
transmit as specified in [22] on the new channel within the new RAT within Dyagover SECONdS from the end of the last
TTI containing the RRC command.

If the accessis delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to transmit as specified in [22] on the new channel of the new
RAT at the designated activation time + interruption time.

Drandover €quals the RRC procedure performance value (50 ms) plus the interruption time stated in section 5.3.2.2.

5.3.2.1.3 7.68 Mcps TDD option
The RRC procedure performance value for the RRC HANDOVER FROM UTRAN COMMAND shall be 50 ms.

If the activation time is used in the RRC HANDOVER FROM UTRAN COMMAND, it corresponds to the CFN of the
UTRAN channel.

When the UE receives aRRC HANDOVER FROM UTRAN COMMAND with the activation time "now" or earlier
than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to
transmit as specified [22] on the new channel of the new RAT within Dpagover SECONds from the end of the last TTI
containing the RRC command.

If the access is delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to transmit as specified in [22] on the new channel of the new
RAT at the designated activation time + interruption time.

Drandover €qual's the RRC procedure performance value plus the interruption time stated in section 5.3.2.2.
5.3.2.2 Interruption time

53.221 3.84 Mcps TDD option

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old DPCH and
the time the UE is ready to transmit on the new channel of the new RAT, is dependent on whether the UE has
synchonised to the target cell or not before receiving the RRC HANDOVER FROM UTRAN COMMAND.

The interruption time for the purpose of TDD/GSM handover shall be less than the value in Table 5.4.

Table 5.4: TDD/GSM interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the 40
HANDOVER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before 140
the HANDOVER FROM UTRAN COMMAND is received
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The requirementsin Table 5.4 for the case where the UE has not synchronised to the GSM target cell before receiving
the RRC HANDOVER FROM UTRAN COMMAND shall apply only if the signal quality of the GSM target cell is
sufficient for successful synchronisation with one attempt.

If the UE is unable to synchronise to the GSM cell on the first attempt, it shall continue to search for synchronisation
information for up to 800 ms. If after 800 ms the UE has not synchronised to the GSM cell it shall follow the handover
failure procedure specified in [16].

5.3.2.2.2 1.28 Mcps TDD option

The interruption time, i.e. the time between the end of last TTI containing a transport block on the old DPCH and the
time the UE is ready to transmit on the new channel of the new RAT, is dependent on whether the UE has synchonised
to the target cell or not before receiving the RRC HANDOVER FROM UTRAN COMMAND.

The interruption time for the purpose of TDD/GSM handover shall be less than the value in Table 5.4A.

Table 5.4A: TDD/GSM interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the 40
HANDOVER FROM UTRAN COMMAND is received

The UE has not synchronised to the GSM cell before 140

the HANDOVER FROM UTRAN COMMAND is received

The requirementsin Table 5.4A for the case where the UE has not synchronised to the GSM target cell before receiving
the RRC HANDOVER FROM UTRAN COMMAND shall apply only if the signal quality of the GSM target cell is
sufficient for successful synchronisation with one attempt.

If the UE is unable to synchronise to the GSM cell on the first attempt, it shall continue to search for synchronisation
information for up to 800 ms. If after 800 ms the UE has not synchronised to the GSM cell it shall follow the handover
failure procedure specified in [16].

5.3.2.2.3 7.68 Mcps TDD option

Theinterruption time, i.e. the time between the end of thelast TTI containing a transport block on the old DPCH and
the time the UE is ready to transmit on the new channel of the new RAT, is dependent on whether the UE has
synchonised to the target cell or not before receiving the RRC HANDOVER FROM UTRAN COMMAND.

Theinterruption time for the purpose of TDD/GSM handover shall be less than the value in Table 5.4B.

Table 5.4B: TDD/GSM interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the 40
HANDOVER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before 140
the HANDOVER FROM UTRAN COMMAND is received

The reguirementsin Table 5.4B for the case where the UE has not synchronised to the GSM target cell before receiving
the RRC HANDOVER FROM UTRAN COMMAND shall apply only if the signal quality of the GSM target cell is
sufficient for successful synchronisation with one attempt.

If the UE is unable to synchronise to the GSM cell on the first attempt, it shall continue to search for synchronisation
information for up to 800 ms. If after 800 ms the UE has not synchronised to the GSM cell it shall follow the handover
failure procedure specified in [16].
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54 Cell Re-selection in Cell FACH

541 Introduction

The UE shall evaluate the cell re-selection criteria specified in [18], based on radio measurements, and if a better ranked
cell isfound that cell is selected.

5.4.2 Requirements for 3.84Mcps TDD option

The cell re-selection delays specified below are applicable when the RRC parameter T esaection 1S Set t0 0. Otherwise the
Cell reselection delay isincreased by T esgection S-

P-CCPCH RSCP shall be used for cell reselection in Cell-FACH state to another TDD cell, CPICH Ec/lo and CPICH
RSCP shall be used for cell re-selection to a FDD cell and GSM carrier RSSI shall be used for cell re-selection to a
GSM cdll. The accuracies of the measurements used for cell re-selectionin an AWGN environment shall comply with
the requirements in chapter 9. The measurements used for S-criteriaand cell re-selection evaluation in CELL_FACH
state shall be performed according to section 8.4.

5421 Cell re-selection delay

For UTRA TDD, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger
the cell re-selection process and the moment in time when the UE starts sending the RRC CELL UPDATE message to
the UTRAN on RACH.

For UTRA FDD, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger
the cell re-selection process and the moment in time when the UE starts sending the the preambles on the PRACH for
sending RRC CELL UPDATE message to the UTRAN.

For GSM, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger Cell
Resel ection process and the moment in time when the UE starts sending the random access in the target cell of the new
RAT.

These requirements assume radio conditions to be sufficient, so that reading of system information can be done without
errors.

54211 Intra-frequency cell re-selection

The cell re-selection delay in CELL_FACH state for intra frequency TDD cells shall be less than:

Tremection,intra = Tidentify, intra + TIU + 20 + TSI + TRA ms
where

Tidentify, intra is SpeCIfled in8.4.2.2.1.

T is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ts isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16] for aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

If acell has been detectable at least Tigenify,inras the cell re-selection delay in CELL_FACH state to an intra-frequency
TDD cell shall be less than,
T =T

+T,, +20+Tg + T, ms

reselection, intra measurement period, intra

where
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T measurement period intra 1S SPECified in 8.4.2.2.2.

54.2.1.2 Inter-frequency cell re-selection

The cell re-selection delay in CELL_FACH state for inter-frequency TDD cells shall be less than:

T =T +T,, +20+Tg +Tg, ms

reselection, inter identify, inter
where

Tidentify, inter is SpeCIfled in8.4.2.3.1.

T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ty isthetime required for receiving al the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16] for aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

If acell has been detectable at least Tigenify,iner, the cell re-selection delay in CELL_FACH state to an inter-frequency
TDD cell shall be less than,

T =T +T, +20+Tg + Ty ms

reselection, inter measurement inter
where

Tieasrementiner 15 SPecified in 8.4.2.3.2.

54.2.1.3 TDD FDD cell re-selection
The reguirements in this section shall apply to UE supporting TDD and FDD.
The cell re-selection delay in CELL_FACH state to an inter-frequency FDD cells shall be less than:

Tresstection, Fop = Tidentity Fopinter T Ty T 20+ Tg + Ty ms

where

Tidentify, FDD is SpeCIfled in8.4.24.1

T is the interruption uncertainty when changing the timing from the old to the new cell. T,, can be
up to one frame (10 ms).

Ty isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16] for aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

If acell has been detectable at |east Tigeniry Fop inters the Cell re-selection delay in CELL_FACH state to an inter-
frequency FDD cell shall be less than,

Treselection, o0 = Vimeasurement Fopinter + Ty T 20+ Tg + T ms

where

T measurement FoD inter 1S SPecified in 8.4.2.4.1.

54214 Inter-RAT cell re-selection
The requirements in this section shall apply to UE supporting TDD and GSM.
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The cell re-selection delay in CELL_FACH state for inter-RAT cells shall be less than:

Tresstectioncsw = Videntity csv + Tmeasurement csv T 40+ Taeey + Trams
where
Tgccn IS the maximum time allowed to read the BCCH datafrom aGSM cell [21].
Tra isthe additiona delay caused by the random access procedure.
a) For a UE using measurement occasions and idle intervalsto perform GSM measurements

Tidentify, GSM G:Iual to Tidentify about BSIS SpeCIfled in8.4.2.5.2.1.

N _ .
messrement 6w — Maxq8——===— [T __ . 4*T __ ,480ms

GSM carrier RSS

T

where
Nearierd S the number of GSM carriersin the Inter-RAT cell info list
Nasum carier rsg Shall be derived from the valuesin table 8.7 section 8.4.2.5.1.
T mess 1S Specified in section 8.4.2.1.
b) For a UE not using measurement occasions and idle intervals to perform GSM measurements
Tigentity csv = 150 ms

Tmeasurement GSM = 480 ms

5.4.2.2 Interruption time

For UTRA TDD, the interruption time is defined as the time period between the last TTI the UE monitors the FACH on
the serving cell and the time instant the UE starts to transmit the RRC CELL UPDATE message to the UTRAN on the
RACH.

For UTRA FDD, the interruption time is defined as the time period between the last TTI the UE monitors the FACH on
the serving cell and the time instant the UE starts sending preambles on the PRACH for sending the RRC CELL
UPDATE message to the UTRAN.

For GSM, theinterruption time is defined as the time period between the last TTI the UE monitors the FACH on the
serving cell and the time instant the UE starts sending the random access in the target cell of the new RAT.

The requirements on interruption time in this section shall apply only if the signal quality of the serving cell is sufficient
to allow decoding of the FACH during cell-re-selection.

54221 TDD-TDD cell re-selection

In case of cell reselection to an intra-frequency TDD cell or cell re-selection to an inter-frequency TDD cell and when
the UE does not need measurement occasions to perform TDD inter-frequency measurements, the interruption time
shall be less than,

Tinterrupt1 = Tiw+20+Tra MS

In case of cell re-selection to an inter-frequency TDD cell and when the UE needs measurement occasions to perform
inter-frequency TDD measurements, the interruption time shall be less than

where
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T is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
Ty isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16].
Tra isthe additional delay caused by the random access procedure.
5.4.2.2.2 TDD-FDD cell re-selection

The reguirementsin this section shall apply to UE supporting TDD and FDD.

In case of cell re-selection to an inter-frequency FDD cell and when the UE does not need measurement occasions to
perform inter-frequency FDD measurements, the interruption time shall be less than,

Tinterrupt1, FDD = Tw+20+Tra Ms

In case of cell re-selection to an inter-frequency TDD cell and when the UE needs measurement occasions to perform
inter-frequency TDD measurements, the interruption time shall be less than

Tinterrupt2, FDD = Tiw+20+Ts+Tra MS

where
T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
Ty isthe time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16].
Tra isthe additional delay caused by the random access procedure.
5.4.2.2.3 TDD-GSM cell re-selection

The requirements in this section shall apply to UE supporting TDD and GSM.
In case of cell re-selection to an inter-RAT cell, the interruption time shall be less than,

Tinterrupt,GSM = 40 +TeccrtTra MS

where
TsccH is the maximum time alowed to read BCCH data from the GSM cell [21].
Tra isthe additional delay caused by the random access procedure.
5423 Measurement and evaluation of cell selection criteria S of serving cell

The S-criteria detection delay is defined as the time between the occurrence of an event which leads to that the cell
selection criteria S for serving cell is not fulfilled and the moment in time when the UE detects that the cell selection
criteria S for serving cell is not fulfilled.

The UE shall filter the P-CCPCH RSCP measurements used for cell selection criteria S evaluation of the serving cell
over at least 3 measurement periods Tveasurement period intra:

The S-critera detection delay in CELL_FACH state shall be less than:

T

S-criteria = 5 xT

measurement period intra ms

where

T measurement period intra 1S SPECIfied in 8.4.2.2.2.
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If the UE has evaluated that the serving cell does not fulfil the cell selection criterion Sduring 4 sand if during thistime
period the UE has not found any new suitable cell based on measurements of neighbour cells asindicated in the
measurement control system information, the UE shall consider having detected 'out of service area’ and initiate actions
according to [16] and [18].

Ontransition from CELL_DCH to CELL_FACH, if a UE cannot find a suitable UTRA cell, then it is considered to be
‘out of service ared and shall perform actions according to [16].
5.4.3 Requirements for 1.28Mcps TDD option

The cell re-selection delays specified below are applicable when the RRC parameter T esgection 1S Set to 0. Otherwise the
Cell reselection delay isincreased by T esgection S-

P-CCPCH RSCP shall be used for cell reselection in Cell-FACH state to another TDD cell, CPICH RSCP and if
requested in addition CPICH Ec/lo shall be used for cell re-selection to a FDD cell and GSM BCCH carrier RSS! shall
be used for cell re-selection to a GSM cell. The accuracies of the measurements used for cell re-selection in an AWGN
environment shall comply with the requirements in chapter 9. The measurements used for S-criteriaand cell re-selection
evaluation in CELL_FACH state shall be performed according to section 8.4A.

5431 Measurements

The UE measurement capability according to section 8.4A shall apply.

5.4.3.2 Cell re-selection delay

For cell re-selection to TDD, the cell re-selection delay is defined as the time between the occurrence of an event which
will trigger Cell Reselection process and the moment in time when the UE starts to send SYNCH-UL sequence for
sending the RRC CELL UPDATE message to the UTRAN.

For cell re-selection to FDD the cell re-selection delay is defined as the time between the occurrence of an event which
will trigger Cell Reselection process and the moment in time when the UE starts sending the preambles on the PRACH
for sending RRC CELL UPDATE message to the UTRAN.

For cell re-selection to GSM the cell re-selection delay is defined as the time between the occurrence of an event which
will trigger Cell Reselection process and the moment in time when the UE starts sending the random access in the target
cell of the new RAT.

5.4.3.2.1 Intra-frequency cell re-selection
The cell re-selection delay in CELL_FACH state to an intra frequency cell shall be less than:
Tr@election,intra = Tidentify intra + TIU + 20 + TS| + TRA ms

If acell has been detectable at least for Tigenty,inra the cell re-selection delay in CELL_FACH state to an intra frequency
cell shall be less than:

Tr@election,imra = TMeas.lrement Period Intra + TIU + 20 + TSI + TRA ms

where
Tigentify intra isspecifiedin 8.4A.2.2.1

T Measurement Period Intra. 1S SPeCified in 8.4A.2.2.2

T is the interruption uncertainty when changing the timing from the old to the new cell. T,, can be
up to one frame (10 ms).

Ts is the time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure delay of system information blocks defined in [16] for
aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

ETSI



3GPP TS 25.123 version 7.1.0 Release 7 49 ETSI TS 125 123 V7.1.0 (2006-06)

This requirement assumes radio conditions to be sufficient, so reading of system information can be done without
errors.

5.4.3.2.2 Inter-frequency TDD cell re-selection

The cell re-selection delay in CELL_FACH state to an inter-frequency TDD cell shall be less than:

T =T.

identify inter + TIU + 20 + TS! + TRA ms

reselection, inter

If acell has been detectable at least for Tigenity,iner, the cell re-selection delay in CELL_FACH state to an inter frequency
cell shall be less than:

T =T +T, +20+Tg + Ty ms

reselection, inter measurement inter
where
Tidentify inter isspecifiedin 8.4A.2.3.1
Treasrementiner 1S SPecified in 8.4A.2.3.2

T is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ts is the time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure delay of system information blocks defined in 25.331
for aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

This requirement assumes radio conditions to be sufficient, so reading of system information can be done without
errors.

54.3.2.3 Inter-frequency FDD cell re-selection
The requirements in this section shall apply to UE supporting both 1.28 Mcps TDD and FDD.
The cell re-selection delay in CELL_FACH state to a FDD cell shall be less than:

Tesstection. o = Tidentity Fopiner + Tiy T 20+ Tg + T ms

If acell has been detectable at |east Tigenity Fop inters the Cell re-selection delay in CELL_FACH state to FDD cell shall be
less than:

Treselection, FDD = Tmeas.lrement FDD inter + TIU + 20 + TSI + TRA ms

where
Tidentify FDD inter is SpeCIfled in8.4A.2.4.1

T measurement FOD inter 1S SPeCified in 8.4A.2.4.1.

T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ts is the time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure delay of system information blocks defined in [16] for
aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

This requirement assumes radio conditions to be sufficient, so reading of system information can be done without
errors.
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5.4.3.2.4 Inter-RAT cell re-selection
The regquirements in this section shall apply to UE supporting both 1.28 Mcps TDD and GSM.
The cell re-selection delay in CELL_FACH state to an inter-RAT cell shall be less than:

Tre&ﬂection,GSM = Tidentify GSM + Tmeas.irer’na"nt GSM + 40 + TBCCH + TRA ms

Tra = The additional delay caused by the random access procedure.
Tacen = The maximum time allowed to read BCCH data from GSM cell [21].
where

a) For UE requiring idle intervals or measurement occasions.
Tidemify GSM is equal to Tidemify abort @S SpeCIerd in8.4A.2.5.2.1.

Tmessurementasv 1S the worst case time for measuring one previously identified GSM carrier.

N

T wament cay = Max{ 83——<ries [T 480ms
GSM carrier RSS
where
Neariers is the number of GSM carriersin the Inter-RAT cell info list

Nesv carierrssr 1S Specified in section 8.4A.2.5.1.
T rness is specified in section 8.4A.2.1.
b) For UE not requiring idle intervals and measurement occasions
Tigentify, csm =150 ms
TMeasurement, csv = 480 ms
This requirement assumes radio conditions to be sufficient, so reading of system information can be done without
errors.
5.4.3.3 Interruption time

For UTRA TDD, the interruption time is defined as the time period between the last TTI the UE monitors the FACH on
the serving cell and the time instant the UE starts to transmit the SYNCH-UL sequence in the UpPTS for sending the
RRC CELL UPDATE message to the UTRAN.

For UTRA FDD, the interruption time is defined as the time period between the last TTI the UE monitors the FACH on
the serving cell and the time instant the UE starts sending preambles on the PRACH for sending the RRC CELL
UPDATE message to the UTRAN.

For GSM, theinterruption time is defined as the time period between the last TTI the UE monitors the FACH on the
serving cell and the time instant the UE starts sending the random access in the target cell of the new RAT.

The requirements on interruption time in this section shall apply only if the signal quality of the serving cell is sufficient
to allow decoding of the FACH during cell-re-selection.

5.4.3.3.1 TDD-TDD cell re-selection
In case of cell re-selection to a TDD cell, the interruption time shall be less than

interrupt, TDD = TIU+20+TS|+TRA ms

where
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T is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
Ty isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16].
Tra isthe additional delay caused by the random access procedure.
5.4.3.3.2 TDD-FDD cell re-selection

The requirements in this section shall apply to UE supporting both 1.28 Mcps TDD and FDD.

In case of cell re-selection to a FDD cell, the interruption time shall be less than

Tinterrupt, FDD = T|U+20+TS|+TRA ms
where
T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
Ty isthe time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16].
Tra isthe additional delay caused by the random access procedure.
5.4.3.3.3 TDD-GSM cell re-selection

The reguirements in this section shall apply to UE supporting both 1.28 Mcps TDD and GSM.
In case of cell re-selection to aninter-RAT cell, the interruption time shall be less than

=40 +TBCCH+TRA ms

interrupt, GSM
where
TsccH is the maximum time alowed to read BCCH data from the GSM cell [21].
Tra isthe additional delay caused by the random access procedure.
5.43.4 Measurement and evaluation of cell selection criteria S of serving cell

The S-criteria detection delay is defined as the time between the occurrence of an event which leads to that the cell
selection criteria S for serving cell is not fulfilled and the moment in time when the UE detects that the cell selection
criteria S for serving cell is not fulfilled.

The UE shall filter the P-CCPCH RSCP measurements used for cell selection criteria S evaluation of the serving cell
over at least 3 measurement pPeriods Tvieasurement_Period Intrar

The S-critera detection delay in CELL_FACH state shall be less than:

T

S-criteria =5xT ms

Measurement_Period Intra

where T veasurement_Period intra 1S SPECified in 8.4A.2.2.2.

The UE is'out of service aread if the UE has evaluated for 4 sthat that the serving cell does not fulfil the cell selection
criterion S and if the UE has not found any new suitable cell based on searches and measurements of the neighbour cells
indicated in the measurement control system information during these 4 s. When the UE is'out of service area it shall
initiate cell selection procedures for the selected PLMN as defined in [18].

Ontransition from CELL_DCH to CELL_FACH, if a UE cannot find a suitable UTRA cell, then it is considered to be
‘out of service ared and shall perform actions according to [16].
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544 Requirements for 7.68Mcps TDD option

The cell re-selection delays specified below are applicable when the RRC parameter T esaection 1S Set to 0. Otherwise the
Cell reselection delay isincreased by Tesgection S-

P-CCPCH RSCP shall be used for cell reselection in Cell-FACH state to another TDD cell, CPICH Ec/lo and CPICH
RSCP shall be used for cell re-selection to a FDD cell and GSM carrier RSSI shall be used for cell re-selection to a
GSM cell. The accuracies of the measurements used for cell re-selection inan AWGN  environment shall comply with
the requirements in chapter 9. The measurements used for S-criteriaand cell re-selection evaluation in CELL_FACH
state shall be performed according to section 8.4B.

5441 Cell re-selection delay

For UTRA TDD, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger
the cell re-selection process and the moment in time when the UE starts sending the RRC CELL UPDATE message to
the UTRAN on RACH.

For UTRA FDD, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger
the cell re-selection process and the moment in time when the UE starts sending the the preambles on the PRACH for
sending RRC CELL UPDATE message to the UTRAN.

For GSM, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger Cell
Resel ection process and the moment in time when the UE starts sending the random access in the target cell of the new
RAT.

These requirements assume radio conditions to be sufficient, so that reading of system information can be done without
errors.

54411 Intra-frequency cell re-selection

The cell re-selection delay in CELL_FACH state for intra frequency TDD cells shall be less than:

Tre&ﬂection,intra = Tidentify, intra + TIU + 20 + TSI + TRA ms
where

Tidentify, intra is SpeCIfled in8.4B.2.2.1.

T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ty isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16] for aUTRAN cell.

Tra is the additional delay caused by the random access procedure.

If acell has been detectable at least Tigenify,inras the cell re-selection delay in CELL_FACH state to an intra-frequency
TDD cell shall be less than,
T =T

reselection, intra + TIU + 20 + TS| + TRA ms

measurement period, intra
where

T measurement period intrais SpECIerd in8.4B.2.2.2.

5.4.4.1.2 Inter-frequency cell re-selection

The cell re-selection delay in CELL_FACH state for inter-frequency TDD cells shall be less than:

T =T,

identify, inter T Ty +20+Tg +Tg, ms

reselection, inter
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where

Tidentify, inter is SpeCIfled in8.4B.2.3.1.

T is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ts isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16] for aUTRAN cell.

Tra isthe additional delay caused by the random access procedure.

If acell has been detectable at least Tigeniry,inter, the cell re-selection delay in CELL_FACH state to an inter-frequency
TDD cell shall be less than,

T =T +T,, +20+Tg + T, ms

reselection, inter measurement inter

where

Tmeagjremtimer |S SpECIerd |n 848232

54.4.1.3 TDD FDD cell re-selection
The requirementsin this section shall apply to UE supporting TDD and FDD.
The cell re-selection delay in CELL_FACH state to an inter-frequency FDD cells shall be less than:

T esstection, Fop = Tidentify ropine T Ty +20+Tg + T, ms

where

Tidentify, FDD is SpeCIfled in8.4B.2.4.1

T is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).

Ts isthetime required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16] for aUTRAN cell.

Tra is the additional delay caused by the random access procedure.

If acell has been detectable at least Tigeniry Fop inters the cell re-selection delay in CELL_FACH state to an inter-
frequency FDD cell shall be less than,

Treselection, FDD = Tmeas.lrement FDD inter + TIU + 20 + TSI + TRA ms
where

T measurement FoD inter 1S SPecified in 8.4B.2.4.1.

54414 Inter-RAT cell re-selection

The reguirements in this section shall apply to UE supporting TDD and GSM.

The cell re-selection delay in CELL_FACH state for inter-RAT cells shall be less than:
Tre&ﬂection GSM = Tidentify GSM + Tmeasurement GSM + 40 + TBCCH + TRA ms

where

Tgccn is the maximum time allowed to read the BCCH datafrom a GSM cell [21].

ETSI



3GPP TS 25.123 version 7.1.0 Release 7 54 ETSI TS 125 123 V7.1.0 (2006-06)

Traisthe additional delay caused by the random access procedure.
a) For a UE using measurement occasions and idle intervalsto perform GSM measurements

Tidentify, GSM a:]ual to Tidentify about 8BS is speCIerd in8.4B.2.5.2.1.

- Max(80—Neries [T 4xT  480ms

GSM carrier RSS

T

measurement, GSM

where
NeariarslS the number of GSM carriersin the Inter-RAT cell info list
Ngsum carier rsg Shall be derived from the valuesin section 8.4B.2.5.1.
T meas 1S Specified in section 8.4B.2.1.
b) For a UE not using measurement occasions and idle intervalsto perform GSM measurements
Tigentity csv = 150 ms

Tmeasurement GSM = 480 ms

5.4.4.2 Interruption time

For UTRA TDD, the interruption timeis defined as the time period between the last TTI the UE monitors the FACH on
the serving cell and the time instant the UE starts to transmit the RRC CELL UPDATE message to the UTRAN on the
RACH.

For UTRA FDD, the interruption time is defined as the time period between the last TT1 the UE monitors the FACH on
the serving cell and the time instant the UE starts sending preambles on the PRACH for sending the RRC CELL
UPDATE message to the UTRAN.

For GSM, the interruption time is defined as the time period between the last TTI the UE monitors the FACH on the
serving cell and the time instant the UE starts sending the random access in the target cell of the new RAT.

The requirements on interruption time in this section shall apply only if the signal quality of the serving cell is sufficient
to allow decoding of the FACH during cell-re-selection.

54421 TDD-TDD cell re-selection

In case of cell reselection to an intra-frequency TDD cell or cell re-selection to an inter-frequency TDD cell and when
the UE does not need measurement occasions to perform TDD inter-frequency measurements, the interruption time
shall be less than,

Tinterrupt1 = Tiw+20+Tra MS

In case of cell re-selection to an inter-frequency TDD cell and when the UE needs measurement occasions to perform
inter-frequency TDD measurements, the interruption time shall be less than

Tinterruptz = TIU+20+TS|+TRA ms

where
T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
Ty isthe time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16].
Tra is the additional delay caused by the random access procedure.
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5.4.4.2.2 TDD-FDD cell re-selection
The regquirements in this section shall apply to UE supporting TDD and FDD.

In case of cell re-selection to an inter-frequency FDD cell and when the UE does not need measurement occasions to
perform inter-frequency FDD measurements, the interruption time shall be less than,

Tinterrupt1, FDD = Tw+20+Tra mMS

In case of cell re-selection to an inter-frequency TDD cell and when the UE needs measurement occasions to perform
inter-frequency TDD measurements, the interruption time shall be less than

Tinterrupt2, FDD = Tiw+20+Ts+Tra MS

where
T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
Ty isthe time required for receiving all the relevant system information data according to the
reception procedure and the RRC procedure performance value of system information blocks
defined in [16].
Tra isthe additional delay caused by the random access procedure.
5.4.4.2.3 TDD-GSM cell re-selection

The requirementsin this section shall apply to UE supporting TDD and GSM.

In case of cell re-selection to an inter-RAT cell, the interruption time shall be less than,

Tinterrupt,GSM = 40 +TeccrtTra MS

where
Tscen is the maximum time allowed to read BCCH data from the GSM cell [21].
Tra isthe additional delay caused by the random access procedure.
5443 Measurement and evaluation of cell selection criteria S of serving cell

The S-criteria detection delay is defined as the time between the occurrence of an event which leads to that the cell
selection criteria S for serving cell is not fulfilled and the moment in time when the UE detects that the cell selection
criteria S for serving cell is not fulfilled.

The UE shall filter the P-CCPCH RSCP measurements used for cell selection criteria S evaluation of the serving cell
over at least 3 measurement periods Tveasurement period intrar

The S-critera detection delay in CELL_FACH state shall be less than:

T

S-criteria = 5 xT

measurement period intra ms

where

T messurement period intra 1S SPeCified in 8.4B.2.2.2.

If the UE has evaluated that the serving cell does not fulfil the cell selection criterion Sduring 4 s and if during thistime
period the UE has not found any new suitable cell based on measurements of neighbour cells asindicated in the
measurement control system information, the UE shall consider having detected 'out of service area and initiate actions
according to [16] and [18].

Ontransition from CELL_DCH to CELL_FACH, if aUE cannot find a suitable UTRA cell, then it is considered to be
‘out of service area and shall perform actions according to [16].
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5.5 Cell Re-selection in Cell PCH

55.1 Introduction
The UE shall evaluate the cell re-selection criteria specified in [ 18], based on radio measurements, and if a better cell is
found that cell is selected.

5.5.2 Requirements

5.5.2.1 3.84 Mcps option

Requirements for cell re-selection in Cell_PCH state are the same as for cell re-selection in idle mode, see section 4.2.
The UE shall support all DRX cycle lengthsin table 4.1, according to [16].

The UE shall consider having detected 'out of service area and initiate actions according to [16] and [18], if the serving
cell does not fulfil the cell selection criterion Sin Ngy, consecutive DRX cycles and if during the following 12 s no new
suitable cell based upon measurements of all neighbour cells indicated in the measurement control system information
has been found.

5.5.2.2 1.28 Mcps option

Requirements for cell re-selection in Cell_PCH state are the same as for cell re-selection in idle mode, see section 4.2.
The UE shall support all DRX cycle lengthsin table 4.1A, according to [16].

5.5.2.3 7.68 Mcps option

Requirements for cell re-selection in Cell_PCH state are the same as for cell re-selection in idle mode, see section 4.2.
The UE shall support all DRX cycle lengthsin table 4.1B, according to [16].

The UE shall consider having detected 'out of service area’ and initiate actions according to [16] and [18], if the serving
cell does not fulfil the cell selection criterion Sin Ngy, consecutive DRX cycles and if during the following 12 s no new
suitable cell based upon measurements of all neighbour cellsindicated in the measurement control system information
has been found.

5.6 Cell Re-selection in URA PCH

5.6.1 Introduction
The UE shall evaluate the cell re-selection criteria specified in [ 18], based on radio measurements, and if a better cell is
found that cell is selected.

5.6.2 Requirements

5.6.2.1 3.84 Mcps option

Requirements for cell re-selection in URA_PCH state are the same as for cell re-selection in idle mode, see section 4.2.
The UE shall support all DRX cycle lengthsin table 4.1, according to [16].

The UE shall consider having detected 'out of service area and initiate actions according to [16] and [18], if the serving
cell does not fulfil the cell selection criterion Sin Ngy, consecutive DRX cycles and if during the following 12 s no new
suitable cell based upon measurements of all neighbour cells indicated in the measurement control system information
has been found.

5.6.2.2 1.28 Mcps option

Requirements for cell re-selection in URA_PCH state are the same as for cell re-selection in idle mode, see section 4.2.
The UE shall support all DRX cycle lengthsin table 4.1A, according to [16].
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5.6.2.3 7.68 Mcps option

Requirements for cell re-selection in URA_PCH state are the same as for cell re-selection in idle mode, see section 4.2.
The UE shall support al DRX cycle lengthsin table 4.1B, according to [16].

The UE shall consider having detected 'out of service area and initiate actions according to [16] and [18], if the serving
cell does not fulfil the cell selection criterion Sin Ngy, consecutive DRX cycles and if during the following 12 s no new
suitable cell based upon measurements of all neighbour cellsindicated in the measurement control system information
has been found.

5.7 RACH reporting

57.1 Introduction

57.1.1 3.84 Mcps TDD option

The network may request the UE to report on RACH P-CCPCH RSCP for the serving cell and up to 6 strongest
monitored set cells and SFN-SFN observed time difference between the serving cell and up to 6 different monitored set
cells.

5.7.1.2 1.28 Mcps TDD option

The network may request the UE to report on RACH P-CCPCH RSCP for the serving cell and up to 6 strongest
monitored set cells and SFN-SFN observed time difference between the serving cell and up to 6 different monitored set
cells.

5.7.1.3 7.68 Mcps TDD option

The network may request the UE to report on RACH P-CCPCH RSCP for the serving cell and up to 6 strongest
monitored set cells and SFN-SFN observed time difference between the serving cell and up to 6 different monitored set
cells.

5.7.2 Requirements

5.7.2.1 3.84 Mcps TDD option

If all of the following conditions are true, the UE is alowed to have an additional delay of Ngacy*50 msin RACH
transmission compared to the normal RACH transmission delay.

- SFN-SFN observed time difference measurement results are required to be reported on RACH

- The set of cells on which the SFN-SFN observed time difference measurement is to be reported has not changed
since the previous RACH measurement report

- The UE has not measured the SFN-SFN observed time differences for the cellsto be reported on RACH in the
CELL_FACH state according to the requirements defined in Section 8.4.2.2

If at least one of the previous conditions is false, the UE shall be able to report the requested measurement results on
RACH within a normal RACH transmission delay.

Nrach IS the number of cells requiring SFN decoding prior to the reporting of SFN-SFN observed time difference
measurement results on RACH.

5.7.2.2 1.28 Mcps TDD option

If all of the following conditions are true, the UE is alowed to have an additional delay of Ngacy*50 msin RACH
transmission compared to the normal RACH transmission delay.

- SFN-SFN observed time difference measurement results are required to be reported on RACH
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- The set of cells on which the SFN-SFN observed time difference measurement is to be reported has not changed
since the previous RACH measurement report

- The UE has not measured the SFN-SFN observed time differences for the cellsto be reported on RACH in the
CELL_FACH state according to the requirements defined in Section 8.4A.2.2

If at least one of the previous conditions is false, the UE shall be able to report the requested measurement results on
RACH within anormal RACH transmission delay.

Nrach isthe number of cells requiring SFN decoding prior to the reporting of SFN-SFN observed time difference
measurement results on RACH.
5.7.2.3 7.68 Mcps TDD option

If all of the following conditions are true, the UE is alowed to have an additional delay of Ngacy*50 msin RACH
transmission compared to the normal RACH transmission delay.

- SFN-SFN observed time difference measurement results are required to be reported on RACH

- The set of cells on which the SFN-SFN observed time difference measurement is to be reported has not changed
since the previous RACH measurement report

- The UE has not measured the SFN-SFN observed time differences for the cellsto be reported on RACH in the
CELL_FACH state according to the requirements defined in Section 8.4B.2.2

If at least one of the previous conditions is false, the UE shall be able to report the requested measurement results on
RACH within anormal RACH transmission delay.

Nrach IS the number of cells requiring SFN decoding prior to the reporting of SFN-SFN observed time difference
measurement results on RACH.

5.8 Inter-RAT cell change order from UTRAN in CELL_DCH
and CELL_FACH

58.1 Introduction

5.8.1.1 3.84 Mcps TDD option

The purpose of inter-RAT cell change order from UTRAN TDD to GSM isto transfer a connection between the UE and
UTRAN TDD to GSM. This procedure may be used in CELL_DCH and CELL_FACH state. The cell change order
procedure isinitiated from UTRAN with a RRC message (CELL CHANGE ORDER FROM UTRAN). The procedure
isdescribed in [16].

5.8.1.2 1.28 Mcps TDD option

The purpose of inter-RAT cell change order from 1.28 Mcps TDD to GSM isto transfer a connection between the UE
and 1.28 Mcps TDD to GSM. This procedure may be used in CELL_DCH and CELL_FACH state. The cell change
order procedure isinitiated from UTRAN with a RRC message (CELL CHANGE ORDER FROM UTRAN). The
procedure is described in [16].

5.8.1.3 7.68 Mcps TDD option

The purpose of inter-RAT cell change order from UTRAN TDD to GSM isto transfer a connection between the UE and
UTRAN TDD to GSM. This procedure may be used in CELL_DCH and CELL_FACH state. The cell change order
procedure isinitiated from UTRAN with a RRC message (CELL CHANGE ORDER FROM UTRAN). The procedure
is described in [16].
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5.8.2 Requirements
5.8.2.1 Delay

5.8.2.1.1 3.84 Mcps TDD option
The requirementsin this section shall apply to UE supporting 3.84 Mcps TDD and GSM.

When the UE receives a RRC CELL CHANGE ORDER FROM UTRAN COMMAND with the activation time "now"
or earlier than the valuein table 5.5 from the end of the last TTI containing the RRC command, the UE shall start
transmit the random accessin the target cell of the new RAT within the value in table 5.5 from the end of the last TTI
containing the RRC command.

If the accessis delayed to an indicated activation time later than the value in table 5.5 from the end of the last TTI
containing the RRC command, the UE shall start transmit the random access in the target cell of the new RAT at the
designated activation time.

The UE shall process the RRC procedures for the RRC CELL CHANGE ORDER FROM UTRAN COMMAND within
50 ms. If the activation timeis used, it corresponds to the CFN of the UTRAN channel.

Table 5.5: Inter-RAT cell change order from UTRAN - delay

UE synchronisation status delay [ms]
The UE has synchronised to the GSM cell before the CELL 90 + TeccH +Tra
CHANGE ORDER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before the CELL 190 + TeccHtTrA
CHANGE ORDER FROM UTRAN COMMAND is received

where
Tscen = the maximum time allowed to read BCCH data from the GSM cell [21].
Tra = the additional delay caused by the random access procedure

5.8.2.1.2 1.28 Mcps TDD option

The requirementsin this section shall apply to UE supporting both 1.28 Mcps TDD and GSM.

The RRC procedure performance value for the RRC CELL CHANGE ORDER FROM UTRAN COMMAND shall be
within 50 ms.

If the activation time is used in the RRC CELL CHANGE ORDER FROM UTRAN COMMAND, it corresponds to the
CFN of the UTRAN channel.

When the UE receives a RRC CELL CHANGE ORDER FROM UTRAN COMMAND with the activation time "now"
or earlier than the value in table 5.5A from the end of the last TTI containing the RRC command, the UE shall start
transmit the random accessin the target cell of the new RAT within the value in table 5.5A from the end of thelast TTI
containing the RRC command.

If the accessis delayed to an indicated activation time later than the value in table 5.5A from the end of the last TTI
containing the RRC command, the UE shall start transmit the random access in the target cell of the new RAT at the
designated activation time.

Table 5.5A: Inter-RAT cell change order from UTRAN - delay

UE synchronisation status delay [ms]
The UE has synchronised to the GSM cell before the CELL 90 + TeccH +Tra
CHANGE ORDER FROM UTRAN COMMAND is received

The UE has not synchronised to the GSM cell before the CELL 190 + TeccHtTrA
CHANGE ORDER FROM UTRAN COMMAND is received

where
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Tecen = the maximum time allowed to read BCCH data from the GSM cell [21].
Tra = the additional delay caused by the random access procedure
5.8.2.1.3 7.68 Mcps TDD option

The requirementsin this section shall apply to UE supporting 7.68 Mcps TDD and GSM.

When the UE receives a RRC CELL CHANGE ORDER FROM UTRAN COMMAND with the activation time "now"
or earlier than the value in table 5.5B from the end of the last TTI containing the RRC command, the UE shall start
transmit the random accessin the target cell of the new RAT within the value in table 5.5B from the end of thelast TTI
containing the RRC command.

If the accessis delayed to an indicated activation time later than the value in table 5.5B from the end of the last TTI
containing the RRC command, the UE shall start transmit the random access in the target cell of the new RAT at the
designated activation time.

The UE shall process the RRC procedures for the RRC CELL CHANGE ORDER FROM UTRAN COMMAND within
50 ms. If the activation timeis used, it corresponds to the CFN of the UTRAN channel.

Table 5.5B: Inter-RAT cell change order from UTRAN - delay

UE synchronisation status delay [ms]
The UE has synchronised to the GSM cell before the CELL 90 + TeccH +Tra
CHANGE ORDER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before the CELL 190 + TaccntTra
CHANGE ORDER FROM UTRAN COMMAND is received

where
Tecen = the maximum time allowed to read BCCH data from the GSM cell [21].
Tra = the additional delay caused by the random access procedure

5.8.2.2 Interruption time

5.8.2.2.1 3.84 Mcps TDD option

The requirementsin this section shall apply to UE supporting 3.84 Mcps TDD and GSM.

The requirements on interruption time below is valid when the signal quality of the serving cell is good enough to allow
decoding of the old channel during the inter-RAT cell change order from UTRAN delay.

Theinterruption time, i.e. the time between the end of the last TTI containing atransport block that the UE is able to
receive on the old channel and the time the UE starts transmit the random access in the target cell, shall be less than the
valuein table 5.6. The requirement in table 5.6 for the case, that UE is not synchronised to the GSM cell before the
CELL CHANGE ORDER FROM UTRAN COMMAND isreceived, isvalid when the signal quality of the GSM cell is
good enough for successful synchronisation with one attempt.

Table 5.6: Inter-RAT cell change order from UTRAN - interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the CELL 40 + TeccH +Tra
CHANGE ORDER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before the CELL 140 + Teccut+Tra
CHANGE ORDER FROM UTRAN COMMAND is received

where
Tacen = the maximum time allowed to read BCCH data from the GSM cell [21].
Tra = the additional delay caused by the random access procedure
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5.8.2.2.2 1.28 Mcps TDD option
The regquirements in this section shall apply to UE supporting both 1.28 Mcps TDD and GSM.

The requirement on interruption time below is valid when the signal quality of the serving cell is good enough to allow
decoding of the old channel during the inter-RAT cell change order from UTRAN delay.

Theinterruption time, i.e. the time between the end of the last TTI containing atransport block that the UE is able to
receive on the old channel and the time the UE starts transmit the random access in the target cell, shall be less than the
valuein table 5.6A.

Table 5.6A: Inter-RAT cell change order from UTRAN - interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the CELL 40 + Tecern +Tra
CHANGE ORDER FROM UTRAN COMMAND is received

The UE has not synchronised to the GSM cell before the CELL 140 + TeccHtTra
CHANGE ORDER FROM UTRAN COMMAND is received

where
Tecen = the maximum time allowed to read BCCH data from the GSM cell [21].
Tra = the additional delay caused by the random access procedure

The requirementsin Table 5.6A for the case where the UE has not synchronised to the GSM target cell before receiving
the RRC CELL CHANGE ORDER FROM UTRAN COMMAND shall apply only if the signal quality of the GSM
target cell is sufficient for successful synchronisation with one attempt.

If the UE is unable to synchronise to the GSM cell on the first attempt, it shall continue to search for synchronisation
information for up to 800 ms. If after 800 ms the UE has not synchronised to the GSM cell it shall follow the cell
change order from UTRAN failure procedure specified in [16].

5.8.2.2.3 7.68 Mcps TDD option
The regquirementsin this section shall apply to UE supporting 7.68 Mcps TDD and GSM.

The requirements on interruption time below is valid when the signal quality of the serving cell is good enough to allow
decoding of the old channel during the inter-RAT cell change order from UTRAN delay.

Theinterruption time, i.e. the time between the end of the last TTI containing a transport block that the UE is able to
receive on the old channel and the time the UE starts transmit the random access in the target cell, shall be less than the
valuein table 5.6B. The requirement in table 5.6B for the case, that UE is not synchronised to the GSM cell before the
CELL CHANGE ORDER FROM UTRAN COMMAND isreceived, isvalid when the signal quality of the GSM cell is
good enough for successful synchronisation with one attempt.

Table 5.6B: Inter-RAT cell change order from UTRAN - interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the CELL 40 + Tecen +Tra
CHANGE ORDER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before the CELL 140 + TeccHtTra
CHANGE ORDER FROM UTRAN COMMAND is received

where
Tecen = the maximum time allowed to read BCCH data from the GSM cell [21].

Tra =theadditional delay caused by the random access procedure
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6 Void

6A RRC Connection Control

6A.1 RRC re-establishment

6A.1.1 Introduction
RRC connection re-establishment is needed, when a UE in CELL_DCH state loses radio connection due to radio link
failure. The procedure when aradio link failure occursin CELL_DCH state is specified in [16].

6A.1.2 Requirements

6A.1.2.1 3.84Mcps TDD option

The reguirementsin this section are applicable when the UE performs a RRC connetion re-establishment to a cell
belonging to any of the frequencies present in the previous monitored set.

When the UE isin CELL_DCH state, the UE shall be capable of sending a RRC CELL UPDATE message using the
cause value 'radio link failure' within Tre.estasLisy Seconds from when the radio link failure occurred.

TreestasLisH €quals the RRC procedure performance value Trge.re-estasList @ccording to [16] plusthe UE re-
egabhshment del ay TUE—RE-ESTABLISH-REQ SpeCIerd |n 6A121

TRE-ESTABLISH = TRRC—RE-ESTABLISH + TUE-RE—ESTABLISH-REQ

6A.1.2.1.1 UE re-establishment delay requirement

For UTRA TDD, the UE re-establishment delay Tye.re-estasLish-reg iS defined as the time between the moment when
radio link failure is considered by the UE to when the UE starts sending the RRC CELL UPDATE message to the
UTRAN on RACH.

Tue-re-EsTABLISH-REQ 1S dEpending on whether the target cell is known by the UE or not. A cell shall be considered known
by the UE if either or both of the following conditions are true:

- the UE has had aradio link connected to the cell during the last 5 seconds
- thecell has been measured by the UE during the last 5 seconds.
In case that the target cell is known by the UE, the UE re-establishment delay shall be less than

Tuere-estaBLISH-REQ-KNOWN = D0+ T search-knownt Tg MS
In case that the target cell is not known by the UE, the UE re-establishment delay shall be less than,
Tue-re-EsTABLISH-REQ-UNKNOWN = DO+ T searcH-unknown™ NF + Ty ms
in case that the target cell is not known by the UE;
where,
TsearcH known  Equal to 100 ms, the time it takes for the UE to search for the known target cell

T searcH -unknown Equal to 800 ms, the time it takes for the UE to search for the unknown target cell
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Ty Thetime required for receiving all the relevant system information data according to the reception
procedure and the RRC procedure performance value of system information blocks defined in [16]
for aUTRAN cell.

NF The number of different frequencies in the previous (old) monitored set.

These requirements assume radio conditions to be sufficient, so that reading of system information can be done without
errors.

6A.1.2.2 1.28Mcps TDD option

The requirementsin this section are applicable when the UE performs a RRC connection re-establishment to a cell
belonging to any of the frequencies present in the previous monitored set.

Whenthe UE isin CELL_DCH state, the UE shall be capable of sending a CELL UPDATE message using the cause
'radio link failure' within TreesrasLisy Seconds from when the radio link failure occurred.

TreestasLisi €qualsthe RRC procedure delay (T rre-re-estasLisi) according to TS25.331 plusthe UE Re-establishment
delay requirement (Tye-re-estaBLISH-REQ), SPECified in 6A.1.2.2.1.

TRE—ESTABLISH: TRRC-RE-ESTABLISH+ TUE-RE-ESTABLISH-REQ

6A.1.2.2.1 Re-establishment delay requirement

The UE Re-establishment delay requirement (Tye-re-estasList-req) iS defined as the time between the moment when
radio link failure is considered by the UE to when the UE startsto send SYNC-UL in the UpPTS for sending a CELL
UPDATE message using the cause 'radio link failure'.

TreestasLIsH-rReq 1S depending on whether the target cell is known by the UE or not. A cell isknown if either or both of
the following conditions are true:

- the UE has had a dedicated connection to the cell during the last 5 seconds
- thecell has been measured by the UE during the last 5 seconds
The UE Re-establishment delay shall be less than
Tue-Re-ESTABLISH-REQ-KNOWN =D0MS+Teeen + T +Tra
in case that the target cell is known by the UE, and
Tuere-esTABLISH-REQ-UNKNOWN =90MSHT geren* NF + T +Tra
in case that the target cell is unknown by the UE
where
- Tearch iSthetime it takes for the UE to search the cdll.
- Tearch =100 msif the target cell is known by the UE, and
- Tsarch =800 msif the target cell is not known by the UE.

- Tgisthetimerequired for receiving al the relevant system information data according to the reception
procedure and the RRC procedure delay of system information blocks defined in 25.331 for aUTRAN cell (ms)

- Tgra=Theadditional delay caused by the random access procedure.
- NF isthe number of different frequenciesin the monitored set.

This requirement assumes radio conditions to be sufficient, so that reading of system information can be done without
errors.
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6A.1.2.3 7.68Mcps TDD option

The requirementsin this section are applicable when the UE performs a RRC connetion re-establishment to a cell
belonging to any of the frequencies present in the previous monitored set.

When the UE isin CELL_DCH state, the UE shall be capable of sending a RRC CELL UPDATE message using the
cause value 'radio link failure' within Tre.estasList Seconds from when the radio link failure occurred.

TreestasLisH €quals the RRC procedure performance value Trge.re-estasList @ccording to [16] plusthe UE re-
establishment delay Tye.re-estasLisH-reo SPeCified in 6A.1.2.3.

TRE-ESTABLISH = TRRC-RE-ESTABLISH + TUE-RE—ESTABLIS-|-REQ

6A.1.2.3.1 UE re-establishment delay requirement

For UTRA TDD, the UE re-establishment delay Tye re-estasLish-reg IS defined as the time between the moment when
radio link failure is considered by the UE to when the UE starts sending the RRC CELL UPDATE message to the
UTRAN on RACH.

Tue-re-EsTABLISH-REQ 1S depending on whether the target cell is known by the UE or not. A cell shall be considered known
by the UE if either or both of the following conditions are true:

- the UE has had aradio link connected to the cell during the last 5 seconds
- thecell has been measured by the UE during the last 5 seconds.
In case that the target cell is known by the UE, the UE re-establishment delay shall be less than

TUE—RE-ESI’ABLISH-REQ-KNOWN = 50+T searcr-knownt Tg MS
In case that the target cell is not known by the UE, the UE re-establishment delay shall be less than,
TUE—RE-ESI’ABLISH-REQ-UNKNOWN = 50+T szarch-unknown™® NF + Tg ms
in case that the target cell is not known by the UE;
where,
TsearcH known  Equal to 100 ms, the time it takes for the UE to search for the known target cell
T searcH -unknown Equal to 800 ms, the time it takes for the UE to search for the unknown target cell

Ty Thetime required for receiving all the relevant system information data according to the reception
procedure and the RRC procedure performance value of system information blocks defined in [16]
foraUTRAN cell.

NF The number of different frequencies in the previous (old) monitored set.

These requirements assume radio conditions to be sufficient, so that reading of system information can be done without
errors.

6A.2  Transport format combination selection in UE

6A.2.1 Introduction

When the UE estimates that a certain TFC would require more power than the maximum transmit power, it shall limit
the usage of transport format combinations for the assigned transport format combination set. Thisin order to make it
possible for the network operator to maximise the coverage. The transport format combination selection in UE is
described in [13].
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6A.2.2 Requirements

6A.2.2.1 3.84 Mcps TDD option

The UE shall continuously evaluate based on the Elimination, Recovery and Blocking criteria defined below, how TFCs
can be used for the purpose of TFC selection. The evaluation shall be performed using the estimated UE transmit power
of agiven CCTrCH inits associated timeslots.

In the case of asingle CCTrCH or multiple CCTrCHs having mutually exclusive timeslot assignments, the UE shall
consider the Eliminiation criterion for agiven TFC of a CCTrCH to befulfilled if for 3 successive frames the estimated
UE transmit power is greater than the Maximum UE transmitter power for at least one timeslot associated with the
CCTrCH in each frame.

. In the case of multiple CCTrCHSs not having mutually exclusive timeslot assignments, if for agiven CCTrCH for 3
successive frames the estimated UE transmit power is greater than the Maximum UE transmitter power for at least one
timeslot associated with the CCTrCH in each frame, the UE shall consider the Elimination criterion for agiven TFC to
be fulfilled if the use of this TFC will cause the estimated UE transmit power to continue to be greater than the
Maximum UE transmitter power in at least one timeslot associated with the CCTrCH.

In the case of multi-frame operation of UL Physical Channels, the UE shall only consider active frames for the
evaluation of the Elimination criterion.

If the Elimination criterion for agiven TFC is fulfilled, the MAC in the UE shall consider that the TFC isin Excess-
Power state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Ty, from the
moment the Elimination criterion was fulfilled.

The UE shall not consider the Recovery criterion for agiven TFC to be fulfilled until the use of this TFC will not cause
the estimated UE transmit power to be greater than the Maximum UE transmitter power for all UL timeslots associated
with the TFC for a minimum of 3 successive frames.

In the case of multi-frame operation of UL Physical Channels, the UE shall only consider active frames for the
evaluation of the Recovery criterion.

. If the Recovery criterion for agiven TFC isfulfilled, the MAC in the UE shall consider that the TFC isin Supported
state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Ty, from the
moment the Recovery criterion was fulfilled.

The UE shall consider the Blocking criterion for a given TFC to be fulfilled at the latest at the start of the longest uplink
TTI after the moment at which the TFC will have been in Excess-Power state for a duration of

(Thotify + Trmodity™ T2 _proc)-
where:
Troify €Quals 15 ms, and
Trmodity €9uals MAX(T agapt_max T771), @nd
T1L1 proc €Quals 35 ms, and
T adapt_ max €QUAIS MAX (T agapt 11 Tadapt 21+ T adapt_n), @d
N equals the number of logical channels that need to change rate, and

Tagap_n €Quals the time it takes for higher layers to provide datato MAC in anew supported bitrate, for logical
channel n. Table 6A.1 defines T 4y times for different services. For services where no codec is used T qgqy: Shall
be considered to be equal to 0 ms.
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Table 6A.1: Tagapt

Service Tadapt [MS]
UMTS AMR 40
UMTS AMR 2 60

T+7) equalsthe longest uplink TTI of the selected TFC (ms).
The Maximum UE transmitter power is defined as follows
Maximum UE transmitter power = MIN(Maximum allowed UL TX Power, UE maximum transmit power)
where
Maximum allowed UL TX Power is set by UTRAN and defined in [16], and

UE maximum transmit power is defined by the UE power class, and specified in [5].

6A.2.2.2 1.28 Mcps TDD option

The UE shall continuously evaluate based on the Elimination, Recovery and Blocking criteria defined below, how TFCs
can be used for the purpose of TFC selection. The evaluation shall be performed using the estimated UE transmit power
of agiven TFC. The UE transmit power estimation shall be made using the UE transmitted power measured over the
measurement period and the gain factors of the corresponding TFC.

The UE shall consider the Eliminiation criterion for agiven TFC to be fulfilled if the estimated UE transmit power
needed for this TFC is greater than the Maximum UE transmitter power for at least X out of Y successive measurement
periods. The MAC in the UE shall consider that the TFC isin Excess-Power state for the purpose of TFC selection.

MAC inthe UE shall indicate the available bitrate for each logical channel to upper layers within [15 ms] from the
moment the Elimination criterion was fulfilled.

The UE shall consider the Recovery criterion for agiven TFC to be fulfilled if the estimated UE transmit power needed
for this TFC has not been greater than the Maximum UE transmitter power for at least Y successive measurement
periods. The MAC in the UE shall consider that the TFC isin Supported state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tpgr, from the
moment the Recovery criterion was fulfilled.

The UE shall consider the Blocking criterion for agiven TFC to be fulfilled at the latest at the start of the longest uplink
TTI after the moment at which the TFC will have been in Excess-Power state for a duration of (Tneity + Tmodify+

TLlJ)roc)-
where:
Troity €Quals [15] ms, and
Trmodity €9uals MAX(T agapt_max T771), @nd
TL1 proc €QuUals 15 ms, and
T aept. max €9UAS MAX (T atapt 1, Taatept 2, +++» Teatept ), @nd
N equals the number of logical channels that need to change rate, and

Tagap_n €Quals the time it takes for higher layers to provide datato MAC in anew supported bitrate, for logical
channel n. Table 6A.2 defines T 4 times for different services. For services where no codec is used T qgqy: Shall
be considered to be equal to 0 ms.

Table 6A.2: Tagapt

Service Tadapt [MS]
AMR 40
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T+7 equalsthe longest uplink TTI of the selected TFC (ms).
The Maximum UE transmitter power is defined as follows
Maximum UE transmitter power = MIN(Maximum allowed UL TX Power, UE maximum transmit power)
where
Maximum allowed UL TX Power is set by UTRAN and defined in [16], and

UE maximum transmit power is defined by the UE power class, and specified in [5].

6A.2.2.3 7.68 Mcps TDD option

The UE shall continuously evaluate based on the Elimination, Recovery and Blocking criteria defined below, how TFCs
can be used for the purpose of TFC selection. The evaluation shall be performed using the estimated UE transmit power
of agiven CCTrCH inits associated timeslots.

In the case of asingle CCTrCH or multiple CCTrCHs having mutually exclusive timeslot assignments, the UE shall
consider the Eliminiation criterion for agiven TFC of a CCTrCH to befulfilled if for 3 successive frames the estimated
UE transmit power is greater than the Maximum UE transmitter power for at least one timeslot associated with the
CCTrCH in each frame.

In the case of multiple CCTrCHs not having mutually exclusive timeslot assignments, if for agiven CCTrCH for 3
successive frames the estimated UE transmit power is greater than the Maximum UE transmitter power for at least one
timeslot associated with the CCTrCH in each frame, the UE shall consider the Elimination criterion for agiven TFC to
be fulfilled if the use of this TFC will cause the estimated UE transmit power to continue to be greater than the
Maximum UE transmitter power in at least one timeslot associated with the CCTrCH.

In the case of multi-frame operation of UL Physical Channels, the UE shall only consider active frames for the
evaluation of the Elimination criterion.

If the Elimination criterion for agiven TFC is fulfilled, the MAC in the UE shall consider that the TFC isin Excess-
Power state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Ty, from the
moment the Elimination criterion was fulfilled.

The UE shall not consider the Recovery criterion for agiven TFC to be fulfilled until the use of this TFC will not cause
the estimated UE transmit power to be greater than the Maximum UE transmitter power for all UL timeslots associated
with the TFC for a minimum of 3 successive frames.

In the case of multi-frame operation of UL Physical Channels, the UE shall only consider active frames for the
evaluation of the Recovery criterion.

If the Recovery criterion for agiven TFC isfulfilled, the MAC in the UE shall consider that the TFC isin Supported
state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Ty, from the
moment the Recovery criterion was fulfilled.

The UE shall consider the Blocking criterion for a given TFC to be fulfilled at the latest at the start of the longest uplink
TTI after the moment at which the TFC will have been in Excess-Power state for a duration of

(Trotity + Trmodify™ TL1 prod)-
where:
Traify €Quals 15 ms, and
Trmodity €9uals MAX(T agapt_max T771), @nd
TL1 proc €QuUals 35 ms, and

Tadapt_max equa|S MAX (Tadapt_la Tadapt_Zv ey Tadapt_N)y and
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N equals the number of logical channels that need to change rate, and

Tagap_n €Quals the time it takes for higher layers to provide datato MAC in anew supported bitrate, for logical
channel n. Table 6A.3 defines T 4y times for different services. For services where no codec is used T qgqy: Shall
be considered to be equal to 0 ms.

Table 6A.3: Tagapt

Service Tadapt [MS]
UMTS AMR 40
UMTS AMR 2 60

T+ equalsthe longest uplink TTI of the selected TFC (ms).
The Maximum UE transmitter power is defined as follows
Maximum UE transmitter power = MIN(Maximum allowed UL TX Power, UE maximum transmit power)
where
Maximum allowed UL TX Power is set by UTRAN and defined in [16], and

UE maximum transmit power is defined by the UE power class, and specified in [5].

6A.3 Maximum allowed UL TX Power
6A.3.1 Introduction

UTRAN may limit the power the UE is using on the uplink by setting the maximum allowed UL TX power |E defined
in[16].
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6A.3.2 Requirements

6A.3.2.1 3.84 Mcps option

For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has
reached the Maximum allowed UL TX Power or not. With tolerances as defined for the UE transmitted power
measurement accuracy (section 9.1.2.1.1), the UE output power shall not exceed the Maximum allowed UL TX Power,
as set by the UTRAN.

For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output
power shall not exceed the Maximum allowed UL TX Power with more than the tolerances specified for the UL Power
Control in[5].

6A.3.2.2 1.28 Mcps option

For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has
reached the Maximum allowed UL TX Power or not. With tolerances as defined for the UE transmitted power
measurement accuracy (section 9.1.2.1.1), the UE output power shall not exceed the Maximum allowed UL TX Power,
as set by the UTRAN.

For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output
power shall not exceed the Maximum allowed UL TX Power with more than the tolerances specified for the UL Power
Control in[5].

6A.3.2.3 7.68 Mcps option

For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has
reached the Maximum allowed UL TX Power or not. With tolerances as defined for the UE transmitted power
measurement accuracy (section 9.1.2.1.1), the UE output power shall not exceed the Maximum allowed UL TX Power,
as set by the UTRAN.

For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output
power shall not exceed the Maximum allowed UL TX Power with more than the tolerances specified for the UL Power
Control in [5].

7 Timing characteristics

7.1 Timing Advance

7.1.1 3.84 Mcps TDD option

7.1.1.1 Introduction

The timing advance isinitiated from UTRAN with an RRC message that implies an adjustement of the timing advance,
see TS 25.331 section 8.6.6.26.

To update timing advance of a UE, the UTRAN measures RX Timing deviation. The measurements are defined in TS
25.225 and measurement accuracies are specified in section 9.

7.1.1.2 Requirements

71.1.21 Timing Advance adjustment accuracy

The UE shall adjust the timing of its transmissions with an accuracy better than or equal to £0.5 chip to the signalled
timing advance value.
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7.1.1.2.2 Timing Advance adjustment delay

The UE shall adjust the timing of its transmission at the designated activation time, when the indicated activation time
islater than Dra msec from the end of the last TTI containing the RRC message implying an adjustment of the timing
advance.

Dt equals the RRC procedure delay of the RRC message implying an adjustment of the timing advance as defined in
TS25.331 section 13.5.

7.1.2 1.28 Mcps TDD option

For 1.28 Mcps TDD the timing advance in the UE is adjusted by means of uplink synchronization. For the random
access procedure the node B commands the UE to adjust its synchronisation shift by means of signalling the received
position of the UpPTS in the FPACH. During the connection the node B measures the timing in the uplink and transmits
a SS (Synchronization Shift) command to the UE at least once per sub-frame.

These SS commands determined whether the UE synchronization shift is either left unchanged, or adjusted 1 step up or
1 step down. The step size of the SS adjustment is (k/8) Tc where k (=1,2, ...,8) issignalled by higher layer signalling.

7121 Uplink synchronization control requirements for UE for 1.28 Mcps TDD option

Uplink synchronization control is the ability of the UE transmitter to adjust its TX timing in accordance with one or
more SS commands received in the downlink.

7.1.2.1.1 Uplink synchronization control steps

The SS step is the change in UE transmission timing in response to asingle SS command, SS_cmd, received by the UE.

712111 Minimum requirement

The UE transmitter shall have the capability of changing the transmission timing with a step size of 1/8, 2/8, 3/8, ..., 1
chip according to the value of A g5, within n=(1,2,...,6) time slots excluding specia timeslots (DWPTS, GP, UpPTYS)
after the SS_cmd arrived (closed loop). For the open loop any step being a multiple of 1/8 chip has to be allowed.

a) The minimum transmission timing step A ssmin due to closed loop uplink synchronization control shall be within
the range shownin Table 7.1.

b) In case uplink synchronization control implies larger adjustment than the minimum step the UE shall perform a
multiple integer number of the minimum step. Within the implementation grid of the applicable timing steps of
the UE the step being closest to the required step should be executed.

Table 7.1: Uplink synchronisation control range

Uplink synchronisation control range for minimum step
SS cmd 1/8 chip step size
Lower Upper
Up 1/9 chip 1/7 chip
Down 1/9 chip 1/7 chip

7.1.3 7.68 Mcps TDD option

7.1.3.1 Introduction

The timing advance isinitiated from UTRAN with an RRC message that implies an adjustement of the timing advance,
see TS 25.331 section 8.6.6.26.

To update timing advance of a UE, the UTRAN measures RX Timing deviation. The measurements are defined in TS
25.225 and measurement accuracies are specified in section 9.
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7.1.3.2 Requirements

7.1.3.2.1 Timing Advance adjustment accuracy

The UE shall adjust the timing of its transmissions with an accuracy better than or equal to £0.5 chip to the signalled
timing advance value.

7.1.3.2.2 Timing Advance adjustment delay

The UE shall adjust the timing of its transmission at the designated activation time, when the indicated activation time
islater than Dy, msec from the end of the last TTI containing the RRC message implying an adjustment of the timing
advance.

Dt equals the RRC procedure delay of the RRC message implying an adjustment of the timing advance as defined in
TS25.331 section 13.5.

7.2 Cell synchronization accuracy

7.2.1 Definition

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

71.2.2 Minimum requirements

The cell synchronization accuracy shall be better than or equal to 3us.

7.3 UE Transmit Timing for 3.84 Mcps TDD Option

7.3.1 Definition
UE transmit timing is defined as the frame start time of uplink transmissions relative to the downlink frame timing at
zero propagation delay with timing advance turned off. The reference point for UE transmit timing shall be the antenna

connector. Thisis applicable for the AWGN propagation condition. In the case of multi-path fading conditions, the
reference point for UE transmit timing shall be the first significant path of the received PCCPCH.

7.3.2 Minimum Requirement

The UE transmit timing error shall be within 0 to +3 chips for the AWGN propagation condition.

7.3A  UE Transmit Timing for 7.68 Mcps TDD Option

7.3A.1 Definition
UE transmit timing is defined as the frame start time of uplink transmissions relative to the downlink frame timing at
zero propagation delay with timing advance turned off. The reference point for UE transmit timing shall be the antenna

connector. Thisis applicable for the AWGN propagation condition. In the case of multi-path fading conditions, the
reference point for UE transmit timing shall be the first significant path of the received PCCPCH.

7.3A.2 Minimum Requirement

The UE transmit timing error shall be within O to +3 chips for the AWGN propagation condition.
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7.4 UE timer accuracy

7.4.1 Introduction

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

7.4.2 Requirements

For UE timers T3xX, Tparea, Treselection, Penalty_time, Tcrmax Tcrmaxys [16], UE shall comply with the timer
accuracies according to Table 7.2.

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

- Inaccuracy in the start and stop conditions of atimer (e.g. UE reaction time to detect that start and stop
conditions of atimer isfulfilled), or

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

Table 7.2

Timer value [s] Accuracy
timer value <4 +0.1s
timer value > 4 +25%

8 UE Measurements Procedures

8.1 General Measurement Requirements in CELL_DCH State
(3.84 Mcps option)

8.1.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_DCH state. The regquirements
are split in TDD intrafrequency, TDD inter frequency, FDD and GSM measurements. These measurements may be
used by the UTRAN, e.g. for handover decisions. The measurements are defined in [14], the measurement model is
defined in [15] and measurement accuracies are specified in section 9. Control of measurement reporting is specified in
[16] and parallel measurements are specified in section 8.2. For the description of theidle intervals see [14].

8.1.2 Requirements

8.1.2.1 UE Measurement Capability
The UE shall be able to monitor up to
- 32intrafrequency TDD cells (including serving cell), and
- 32inter frequency cells, including
- TDD mode cells distributed on up to 2 additional TDD carriers and
- Depending on UE capability, FDD mode cells, distributed on up to 3 FDD carriers.
- Depending on UE capability, 32 inter RAT GSM cells.

The reguirementsin section 9 are applicable for a UE performing measurements according to this section.
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For measurements on intra- and inter-frequency TDD, inter-frequency FDD and GSM cells, idle intervals as described
in [14] can be used. The time T e PEr 480 ms period available for these measurements is the sum of the duration of
all idle intervals during any given 480 ms period, i.e. the amount of time not used by the UE for receiving in active DL
timedots or for transmission in active UL timeslots. Note that Beacon timeslots of the serving cell can be located inside
idleintervals and that implementation margin due to frequency switching is not taken into account for T neasure-

The requirementsin this section are based upon the assumption, that the time durations T;q, and T during any given
480 ms period for the purpose of measurements on intra-frequency TDD cells and for measurements on inter-frequency
TDD, inter-frequency FDD and GSM cells are respectively,

; +
Tintra = |:96 + 24 [Floor {W}} ms

Tinter = 480 ms-— Tintra

where, My is equal to the number of intra-frequency TDD cells in the neighbour list

The time duration T shall be equally shared for inter-frequency measurements on the different modes and systems
which the UE has capability for and that are in the monitored set signalled by UTRAN, i.e.

Tinter = N TDD DlI-TDD inter + N FDD Ijl-FDDinter + N GSM Dll-GSM inter
For this, the following parameters are defined,
T1opinter 1S the time duration alocated for the purpose of TDD inter-frequency measurements.
Trop inter 1S the time duration allocated for the purpose of FDD inter-frequency measurements.
Tasm inter 1S the time duration allocated for the purpose of GSM measurements.
Ntpp isequal to 1 if there are inter-frequency TDD cellsin the neighbour list, equal to 0 otherwise.

Nepp isequal to 1 if the UE has capability for FDD and if there are inter-frequency FDD cellsin the neighbour
list, equal to O otherwise.

Ngsw isequal to 1 if the UE has capability for GSM and if there are GSM cellsin the neighbour list, equal to O
otherwise.

8.1.2.2 TDD intra frequency measurements

During the CELL_DCH state, the UE shall continuously measure identified intra frequency TDD cells and search for
new intrafrequency TDD cellsin the monitored set. In case the UTRAN requests the UE to report detected set cells, the
UE shall also search for intrafrequency TDD cells outside the monitored and active set. Cells, which are neither
included in the active set nor in the monitored set, and are identified by the UE belong to the detected set according to
[16].

In order for the requirements in the following subsections to apply, the Beacon timedots of the intra-frequency TDD
cellsindicated in the measurement control information shall either be synchronised with the Beacon timeslots of the
serving cell or non-overlapping in time with the active UL timeslots used by the UE for transmission, such that the UE
can measure an intra-frequency TDD cell at least once every frame for the slot alocation casein use in thiscell. The
UE shall be capable of intra frequency measurements during active DL timeslots.

8.1.2.2.1 Identification of a new cell

The UE shall be able to identify anew detectable intra-frequency TDD cell belonging to the monitored set within
Tidentify intra MS, where Tidentify intra = 800 ms.

When L3 filtering is used, an additional delay can be expected.
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8.1.2.2.2 UE P-CCPCH RSCP measurement capability

In CELL_DCH state, the UE shall be capable of performing P-CCPCH RSCP measurements for X jmeasurement intra
identified intra-frequency TDD cells of the monitored set with a measurement period for intra-frequency P-CCPCH
RSCP measurements T measurement period intra, WHEre

Xmeasurement intra = 6 (Ce”S)

T measurement period intra = 200 ms

The UE physical layer shall be capable of reporting these measurements to higher layers with the measurement period

Tmeasurement period intra-

If the UE hasidentified more than X measurement intra 1Ntra-frequency TDD cells, the UE shall perform measurements of all
identified cells but the reporting rate of P-CCPCH RSCP measurements of cells from the UE physical layer to higher
layers may be decreased.. The measurement accuracy for all measured cells shall be as specified in the section 9.

8.1.2.2.2A Timeslot ISCP measurement capability

In CELL_DCH state the measurement period for intra frequency Timeslot |SCP measurements on arbitrary DL
timedots, including Beacon timeslots is 400 ms. When no inter frequency measurement is scheduled, the UE shall be
capable of performing Times ot | SCP measurements for atotal of 10 different combinations of an arbitrary DL timeslot
and an intra-frequency cell [16], including the current serving cell. The UE physical layer shall be capable of reporting
Timed ot I SCP measurements to higher layers with the measurement period of 400 ms.

When inter-frequency measurements are required by the network, the UE shall be capable of performing Timedot I1SCP
measurements for at least Y measurement intra1scp different combinations, where Y measurement intra1scp S defined in the following
equation. Any Timeslot | SCP measurement that could not be performed during that measurement period, shall be
measured in the following measurement periods. The measurement accuracy of the Timesl ot | SCP measurement shall
be as specified in the section 9.

T

Y

measurement intra ISCP

= FIoor{X

intl
basic measurement ISCP 6 T -
measurement period intra |SCP
whereby function Floor(x) takes the integer part of x.
- Xpasic measurement 1scp = 10 (combinations of an arbitrary DL timeslot and an intra-frequency cell)
- Trneasurement_period, intra, 1scp = 400 ms. The measurement period for intra frequency Times ot |SCP measurements.

TinwaiS Specified in 8.1.2.1.

8.1.2.2.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1.2.2.4 Event-triggered Periodic Reporting
Reported measurements in event triggered periodic measurement reports shall meet the requirementsin section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1.2.2.5 Event Triggered Reporting.

8.1.2.2.5 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report, until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
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uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is
twicethe TTI of the uplink DCCH.

For P-CCPCH RSCP measurements, the event triggered measurement reporting delay, on cells belonging to the
monitored set, measured without L 3 filtering shall be lessthan T igeniy inra defined in Section 8.1.2.2.1. When L3
filtering is used an additional delay can be expected..

If acell, belonging to the monitored set has been detectable at least for the time period Tigenity inra 8Nd then enters the
reporting range, the event triggered P-CCPCH RSCP measurement reporting delay shall be less than T easurement_periodintra
when the L3 filter has not been used and the UE P-CCPCH RSCP measurement capabilities of section 8.1.2.2.1 are
valid.

8.1.2.3 TDD inter frequency measurements

When signalled by UTRAN during CELL_DCH state, the UE shall continuously measure detected inter-frequency
TDD cells and search for new inter-frequency TDD cellsindicated in the measurement control information.

In order for the requirements in the following subsections to apply, the Beacon timedots of the inter-frequency TDD
cellsindicated in the measurement control information shall be non-overlapping in time with the active DL and UL
timedlots used by the UE for reception and transmission such that the UE can measure an inter-frequency cell TDD cell
at least once every frame for the dot alocation casein use in this cell and by assuming 2*0.5 ms implementation
margin for frequency switching per idle interval.

8.1.2.3.1 Identification of a new cell

Whenidle intervals are used for inter-frequency TDD measurements, the UE shall be ableto identify anew detectable
inter-frequency TDD cell belonging to the monitored set within

Tmeas.]rer’na"nt i i
_ period TDD inter
Tidentify inter — Max{ 5000' Nbasjcidentify TDD inter E |:NFreq ms

N TDD inter

If the UE does not require idle intervals to perform inter-frequency TDD measurements, the UE shall be able to identify
anew detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used, an additional delay can be expected.

8.1.2.3.2 P-CCPCH RSCP measurement period

Whenidle intervals are used for TDD inter frequency measurements, the UE shall be capable of performing P-CCPCH
RSCP measurements for X easurement ToD inter 1Nt€r-frequency TDD cells per TDD frequency of the monitored set.

The UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as
specified in section 9 and with a measurement period of T easurement inter-

T

measurement inter

T ) .
- MaX{T N D measurement period TDD inter EN g }rns

measurement period TDD inter 7 * ¥ basic measurement TDD inter N
TDD inter
If the UE does not require idle intervals to perform TDD inter-frequency measurements, the measurement period for
inter frequency P-CCPCH RSCP measurements shall be 480 ms.
Where,

Xmeasurement TDD inter = 6 (Ce”S)

T messurement_period inter = 480 ms. The time period used for calculating the measurement period T measurement inter fOr
inter frequency P-CCPCH RSCP measurements.

N1pp iner: Thisisthe available number of measurement opportunities for a Beacon timeslot of an inter-frequency
TDD cell during the time period T1pp iner- The UE shall consider that a measurement opportunity on a Beacon
timeslot of an inter-frequency TDD cell is provided if an idle interval of length equal to or greater than 3
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timeslots less 2*0.5 ms implementation margin for frequency switching per idle interval completely overlapsin
time with the Beacon timeslot of the inter-frequency TDD cell.

Npasic_identify Top inter = 80. Thisis anumber of measurement opportunities for a Beacon timeslot of an inter-
frequency TDD cell during the time period used in the inter frequency TDD equation where the maximum
allowed time for the UE to identify a new detectable inter-frequency TDD cell is defined.

Npasic_measurement ToD inter = 9. Thisis a number of measurement opportunities for a Beacon timeslot of an inter-
frequency TDD cell during the time period T1pp iner USed in the inter-frequency TDD equation where the
measurement period for inter-frequency P-CCPCH RSCP measurementsis defined.

Nereqrop: Thisisthe number of TDD frequenciesindicated in the inter frequency measurement control
information.

Note that the number of measurement opportunities available to the UE depends on UL and DL timeslot assignments
for transmission and reception and on Beacon timeslot allocationsin the inter-frequency TDD cells.

8.1.2.3.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1.2.3.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report, until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay
uncertainty istwice the TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L 3 filtering shall be lessthan T jgenity inter defined in
Section 8.1.2.3.1 When L3 filtering is used an additional delay can be expected.

If anintra frequency TDD cell has been detectable at east for the time period Tigenity_iner @d then enters the reporting
range, the event triggered measurement reporting delay shall be less than T measyrement period inter When the L3 filter has not
been used.

8.1.2.4 FDD measurements

The requirementsin this section shall apply to UE supporting TDD and FDD.

Inthe CELL_DCH state when FDD inter frequency measurements are scheduled the UE shall continuously measure
detected inter frequency FDD cells and search for new inter frequency FDD cells indicated in the measurement control
information.

8.1.24.1 Identification of a new cell

Whenidle intervals are used for inter-frequency FDD measurements, the UE shall be able to identify a new detectable
inter-frequency FDD cell belonging to the monitored set within

i basic identify FDD inter T
FDD inter

T . .
T dentify FDDinter = MaX{SOOO,T [ measurement period FDD inter ENFreq}rnS

If the UE does not require idle intervals to perform FDD inter-frequency measurements, the UE shall be able to identify
anew detectable inter-frequency FDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used an additional delay can be expected.
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An inter-frequency FDD cell shall be considered detectable, when CPICH Ec/lo > -20 dB, SCH_Ec/lo > -17 dB and
SCH_Ec/lor is equaly divided between primary synchronisation code and secondary synchronisation code.

8.1.2.4.2 UE CPICH measurement capability

When idle intervals are used for FDD inter frequency measurements, the UE physical layer shall be capable of reporting
measurements to higher layers with measurement accuracy as specified in sub-clause 9 with measurement period given

by

measurement period FDD inter EN

T
Tmeasuremem FDD inter = MaX{Tmeasurement period FDD inter ’Tbasic measurement FDD inter D T Freq,FDD ms

FDD inter available

If the UE does not require idle intervalsto perform FDD inter-frequency measurements, the measurement period for
inter frequency CPICH measurements shall be 480 ms.

The UE shall be capable of performing CPICH measurements for X nessurement Fop inter 1Nter-frequency FDD cells per
frequency of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers
with the measurement period of T easurement FDD inter-

Xbas'c measurement FDD inter — 6 (Ce”S)

T measurement_period FOD inter = 480 Ms. The time period used for calculating the measurement period T measurement FOD inter
for inter frequency CPICH measurements.

Trop inter availale: THiSiS the available time for measurements on inter-frequency FDD cells. Tepp inter available Shall
be derived from Trpp iner DY assuming 2*0.5 ms implementation margin for frequency switching per idle interval
and by only taking into account the remaining number of full timeslots per idleinterval. Idle intervals smaller
than 3 timeslots shall not be taken into account for calculating Trpp inter available-

Thasic_identity_Fop inter = 800 Ms. Thisis the time period used in the inter frequency equation where the maximum
allowed time for the UE to identify a new detectable inter-frequency FDD cell is defined.

Thasic_measurement_FoD inter = 50 MS. Thisis the time period used in the inter-frequency equation for defining the
measurement period for inter frequency CPICH measurements.

Nereq: Thisisthe number of FDD frequencies indicated in the inter frequency measurement control information.

8.1.2.4.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1.24.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TT1 of the uplink DCCH. The delay uncertanty
istwicethe TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T genity FoD inter
defined in Section 8.1.2.4.1. When L 3 filtering is used an additional delay can be expected.

If an inter frequency FDD cell has been detectable at |east for the time period Tigeniry_rop iner @1d then enters the
reporting range, the event triggered measurement reporting delay shall be less than T measurement period Fop inter Provided the
timing to that cell has not changed more than +/-32 chips during the time period Tigenify Fop iner @Nd the L3 filter has not
been used.
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8.1.2.5 GSM measurements

The requirementsin this section shall apply to UE supporting TDD and GSM.

In CELL_DCH state, measurements opportunities for GSM measurements are provided by means of idle intervals.
Measurements on GSM cells can be requested with BSIC verified or BSIC non-verified.

a) InCELL_DCH state, when signaled by UTRAN and when idle intervals are used for GSM measurements, the
UE shall continuously measure GSM cells and search for new GSM cells given in the monitored set.

- Insection 8.1.2.1 the split of measurements between different modes and systems is defined. Every second
measurement opportunity scheduled for GSM measurements, as given by 8.1.2.1 shall be allocated for GSM
initial BSIC identification.

- The remaining measurements opportunities scheduled for GSM measurements shall be used as follows. 3
measurement opportunities out of 4 shall be allocated for GSM carrier RSSI measurements and 1 out of 4
shall be allocated for GSM BSIC reconfirmation. The scheduling of measurement opportunities between
GSM carrier RSSI measurements and GSM BSIC reconfirmation is up to the UE.

b) In CELL_DCH state, when signaled by UTRAN and when the UE does not need idle intervals to perform GSM
measurements, the UE shall measure all GSM cells present in the monitored set

- therelevant requirements for GSM dedicated mode when a TCH channel is assigned in [21] shall apply. This
isfurther detailed in the following sub-sections.
8.1.25.1 GSM carrier RSSI
a) For aUE usingidleintervalsto perform GSM measurements

A UE supporting GSM measurements using idle interval s shall meet the minimum number of GSM carrier RSS|
measurements specified in table 8.1.

Inthe CELL_DCH state the measurement period, T measurement period csvi, fOr the GSM carrier RSSI measurement is 480
ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in [21], when the given measurement
time allows the UE to the take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

Table 8.1

Idle interval length Number of GSM carrier RSSI
(timeslots) samples in each idle interval

3 1

4 2

5 3

6 4

7 6

8 7

9 8

10 10

11 11

12 12

13 14

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a
GSM neighbour can be a multiple of the measurement period.

b) For aUE not using idle intervals to perform GSM measurements
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The samples allocated to each carrier shall asfar as possible be uniformly distributed over each measurement period. At
least 3 received signal level measurement samples are required per GSM carrier RSSI measurement. The measurement
period shall be 480 ms.

8.1.2.5.2 BSIC verification
a) For aUE usingidleintervalsto perform GSM measurements
The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

1) Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when there
is no knowledge about the relative timing between the TDD and GSM cell.. The requirements for Initial BSIC
identification can be found in section 8.1.2.5.2.1.

2) BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is
performed.. The requirements for Initial BSIC identification can be found in section 8.1.2.5.2.2.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified, the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

If the UTRAN requests measurements on a GSM cell with BSIC verified, the UE shall behave as follows:

- The UE shal perform GSM carrier RSSI measurements according to Section 8.1.2.5.1 and the UE shall perform
measurement reporting as defined in Section 8.6.7.6 of [16].

- TheUE shal usethelast available GSM carrier RSSI measurement results for arranging GSM cellsin signal
strength order for performing BSIC identification.

- TheUE shdl perform BSIC re-confirmation according to Section 8.1.2.5.2.2

The UE shall perform event evaluation for event-triggered reporting after the BSIC has been verified for aGSM cell.
The UE shall use the last available GSM carrier RSSI measurement results in event eval uation and event-triggered
reporting. Periodic reports shall be triggered according to the given reporting period even if the BSIC of a GSM cell has
not been verified as defined in Sections 8.6.7.5 and 8.6.7.6 of [16]. Non verified BSIC shall be indicated in the
measurement report.

The UE shall consider the BSIC of aGSM cdll to be 'verified,, if it has decoded the SCH of the BCCH carrier and
identified the BSIC at least onetime (initial BSIC identification). From that time instant, the UE shall attempt to re-
confirm the BSIC at |east once every T e confirm abort S€CONAS. Otherwise, the UE shall consider the BSIC of the GSM cell
to be 'non-verified'.

The time requirement for initial BSIC identification, Tigeniy abort, @1d the BSIC re-confirmation interval T e confirm aport CaN
be found in the sections below.

The UE shall be able to decode a BSIC for the purpose of initial BSIC identification or BSIC reconfirmation within an
idleinterval, when the time difference between the middle of the received GSM synchronisation burst at the UE and the
middle of theidleinterval iswithin the limits specified in Table 8.1.AA.
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Table 8.1AA
Idle Interval Length
(timeslots) Maximum time difference [ps]

3 + 65

4 + 398
5 +732
6 + 1065
7 +1398
8 +1732
9 + 2065
10 + 2398
11 + 2732
12 + 3065
13 + 3398

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

b) For aUE not using idle intervals to perform GSM measurements

If aBSIC is decoded and matches the expected value, the UE shall consider it as 'verified', otherwise it shall consider it
as 'non-verified'.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

8.1.25.2.1 Initial BSIC identification

For GSM cells that are requested with BSIC verified the UE shall attempt to decode the SCH on the BCCH carrier of
the 8 strongest BCCH carriers of the GSM cells indicated in the measurement control information. The UE shall give
priority for BSIC decodingattempts in decreasing signal strength order to BSIC carriers with unknown BSIC. The
strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier RSS| value after layer
3filtering. The GSM signal strength levels used in BSIC identification for arranging GSM cellsin signal strength order
shall be based on the latest GSM carrier RSSI measurement results available.

If the BSIC of a GSM BCCH carriers has been successfully decoded the UE shall inmediately continue BSIC
identification with the next BCCH carrier, in signa strength order, with unknown BSIC. The GSM cell for which the
BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenify avort, the UE shall abort the
BSIC decoding attempts for that GSMBCCH carrier. The UE shall continue to try to perform BSIC decoding of the
next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC decoding failed shall not
be re-considered for BSIC decoding until BSIC decoding attempts have been made for all the rest of the 8 strongest
GSM BCCH carriersin the monitored set with unknown BSIC.

Where Tigenity abot = 5000 ms.

8.1.25.2.2 BSIC re-confirmation
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of at least 8 identified GSM cells. Initia timing information is obtained
from theinitial BSIC decoding. The timing information shall be updated every time the BSIC is decoded.

If more than one BSIC can be decoded within the same measurement window given by the idleintervals, priority shall
be given to the least recently decoded BSIC.

If the UE failsto decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM BCCH carrier within T e confirm_abort SECONAS, the UE shall abort the BSIC re-confirmation attempts for that
GSM BCCH carrier. The GSM BCCH carrier shall be treated as a new GSM BCCH carrier with unidentified BSIC and
the GSM BCCH carrier shall be moved to theinitial BSIC decoding procedure, see section 8.1.2.5.2.1. The UE shall be
able to make BSIC re-confirmation attempts for the 8 strongest GSM cells in the monitored list.
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Where Treconfimabot  =5000 ms.

8.1.2.5.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1.25.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is
twicethe TTI of the uplink DCCH.

The event triggered reporting delay requirement is valid, when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T measurement period csv (Se€ section 8.1.2.5.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC, measured without L3 filtering
shall be less than 2* T neasurement period Gsvs WHEre Tneasyrement period csv 1S defined in Section 8.1.2.5.1. When L3 filtering is
used an additional delay can be expected. For a GSM cell with non-verified BSIC an additional delay according to
section 8.1.2.5.2.1 Initial BSIC identification can be expected.

8.1.2.6 TDD Synchronisation to new cells

For the requirements in section 8 and 9 to apply, an intra-frequency or inter-frequency TDD cell shall be considered
(P—CCPCH _Ecj

detectable when, > -8dB

in dB

where the received P-CCPCH E//|, is defined as

IO

in dB [l or ]

(o]

or

(P—CCPCH_ECJ

_(P—CCPCH_ECJ
in dB

in dB

and the received SCH E//I, is defined as
IO

(SCH _Ecj _(SCH _Ecj _
I° in dB Ior in dB [l OVJ

and SCH_Ec/lor is equally divided between primary synchronisation code and the sum of all secondary synchronisation
codes, where the secondary synchronisation codes are also equally divided.

in dB
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8.1A  General Measurements Requirements in CELL_DCH State
(1.28 Mcps option)

8.1A.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_DCH state. The requirements
are splitin TDD intrafrequency, TDD inter frequency, FDD and GSM measurements. These measurements may be
used by the UTRAN, e.g. for handover decisions. The measurements are defined in TS 25.225, the measurement model
is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is
specified in TS 25.331 and parallel measurements are specified in section 8.2A. For the description of theidle intervals
see TS 25.225, Annex A.

8.1A.2 Requirements

8.1A.2.1 UE Measurement Capability
The UE shall be able to monitor up to
- 32intrafrequency TDD cells, and
- 32inter frequency cells, including
- TDD cellsdistributed on up to 3 additional TDD carriers and
- Depending on UE capability, FDD cells, distributed on up to 3 FDD carriers, and
- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

Performance requirements for different types of measurements and different number of cells are defined in the
following sections.

The requirementsin section 9 are applicable for a UE performing measurements according to this section.

The received P-CCPCH E//I, is defined as

IO

in dB [l or ]

(o]

or

(P—CCPCH_ECJ

_(P—CCPCH_ECJ
in dB

in dB

The received DWPTS EJ/I, is defined as

[¢]

in dB (I or )

( DWPCH _E, ]
|

_ ( DWPCH _E, ]
in dB

o or

in dB

8.1A.2.2 TDD intra frequency measurements

During the CELL_DCH state the UE shall continuously measure identified intra frequency cells and search for new
intrafrequency cells in the monitored set. In case the UTRAN requests the UE to report detected set cells, the UE shall
also search for intra frequency cells outside the monitored and active set set. Cells, which are neither included in the
active set nor in the monitored set, and are identified by the UE belong to the detected set according to TS 25.331. Intra
frequency measurements can be performed (simultaneously to data reception from the active cell) in all time slots not
used for inter frequency measurements.

8.1A.2.2.1 Identification of a new cell

The UE shall be able to identify anew detectable cell belonging to the monitored set within

N Period, Intra
Tidentify intra = Tbasicidentify TDD, intra 3—————ms

N Intra
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A cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB and DwWPCH_Ec/lo > -5 dB. When L3 filtering is
used an additional delay can be expected.

The UE shall be able to identify a new detectable cell not belonging to the monitored set within

Tientity detectedset = 30s

when P-CCPCH Ec/lo > -8 dB, DWPCH_Ec/lo > -5 dB. When L3 filtering is used an additional delay can be expected.

8.1A.2.2.2 UE P-CCPCH RSCP measurement capability

Inthe CELL_DCH state the measurement period for intra frequency P-CCPCH RSCP measurementsis 200 ms. When
all TS0, DWPTS and main guard periods in the measurement period are scheduled for intra frequency measurements,
the UE shall be capable of performing P-CCPCH RSCP measurements for 6 identified intra-frequency cells of the
monitored set and the UE physical layer shall be capable of reporting these measurements to higher layers with the
measurement period of 200 ms. When inter-frequency measurements required by the network have to be performed
during periods of TS0, DWPTS or main guard period, the UE shall be capable of performing P-CCPCH RSCP
measurements for at least Y neasurement intra CEllS , Where Y yeasirement intra 1S defined in the following equation. The
measurement accuracy for all measured cells shall be as specified in the section 9. If the UE hasidentified more than

Y measurement intra CE 1S, the UE shall perform measurements of all identified cells but the reporting rate of P-CCPCH RSCP
measurements of cells from UE physical layer to higher layers may be decreased.

O Nlnt
Ymeas.lrement intra = Fl Oor{xbasjc measurement TDD =

N period, Inra
whereby function Floor(x) takes the integer part of x.
X basic measurement Top= 6 (CEIIS)
T Measurement_period, intra =200 mMs. The measurement period for Intra frequency P-CCPCH RSCP measurements.
Nperiod, intra: = 40 Number of subframesin T yeasurement_Period, Intra.

Nintra - Thisisthe minimum number of sub-frame in that the period of TS0, DWPTS and main guard
period is available for intra frequency measurements, during the measurement period.

Thasic identify 10D, inra = 800 Ms. Thisis the time period used in the intra frequency equation where the maximum
allowed time for the UE to identify anew TDD cell is defined.

The UE shall furthermore be capable of performing P-CCPCH measurements for at least 1 detected intra-frequency cell,
in the detected set, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of 10 s. The measurement accuracy for all measured cells shall be as specified in the section 9.

8.1A.2.2.2A Timeslot ISCP measurement capability

Inthe CELL_DCH state the measurement period for intra frequency Timeslot | SCP measurements on arbitrary DL
timedlots, including Beacon timeslots is 400 ms. When no inter frequency measurement is scheduled, the UE shall be
capable of performing Timeslot | SCP measurements for atotal of 5 different combinations of an arbitrary DL timeslot
and an intra-frequency cell [16], including the current serving cell. The UE physical layer shall be capable of reporting
Timeslot | SCP measurements to higher layers with the measurement period of 400 ms.

When inter-frequency measurements are required by the network, the UE shall be able to perform Timeslot |SCP
measurements for at |east Y easurement intra1scp different combinations, where Y measurement intra1scp 1S defined in the following
equation. Any Timeslot | SCP measurement that could not be performed during that measurement period, shall be
mesasured in the following measurement periods. The measurement accuracy of the Timeslot |SCP measurement shall
be as specified in the section 9.

Tlntra
Ymeasurement intra ISCP = Floor{xbas'c measurement 1SCP D

TM easurement Period, Intra, ISCP

whereby function Floor(x) takes the integer part of x.
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Xpasic measurement 1scp = B (combinations of an arbitrary DL timeslot and an intra-frequency cell)
T Measurement_Period, Intra, 1scp = 400 ms. The measurement period for Intra frequency Timeslot |SCP measurements.

Tinra: Thisisthe minimum time (representing a time corresponding to an integer number of full slots) that is
available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing.

8.1A.2.2.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1A.2.2.4 Event-triggered Periodic Reporting

Reported measurements in event triggered periodic measurement reports shall meet the requirementsin section 9.
Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1A.2.2.5 Event Triggered Reporting.

8.1A.2.2.5 Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in section 9.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report, until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is
twice the TTI of the uplink DCCH.

The event triggered measurement reporting delay, on cells belonging to monitored set, measured without L3 filtering
shall be less than T igenty inra defined in Section 8.1A.2.2.1

If acell belonging to monitored set has been detectable at least for the time period Tigenty inra 8Nd then enters or leaves
the reporting range, the event triggered measurement reporting delay shall be less than Tweasrement_Period intra When the L3
filter has not been used and the UE P-CCPCH measurement capabilities of Section 8.1A.2.2.2 are valid.

The event triggered measurement reporting delay on cells not belonging to monitored set, measured without L3
filtering, shall be lessthan the above defined T igenify detected set . dEfined in Section 8.1A.2.2.1.

8.1A.2.3 TDD inter frequency measurements

When signalled by the network during CELL_DCH state, the UE shall continuously measure identified inter frequency
TDD cells and search for new inter frequency TDD cells indicated in the measurement control information.

8.1A.2.3.1 Identification of a new cell

Whenidle intervals are used for inter-frequency TDD measurements, the UE shall be able to identify anew detectable
cell belonging to the monitored set within

T .
Tidentify inter — MaX{SOOO, Nbasicidemify TDD, inter E MeaSJreerm L |:NFreq}rnS

Inter

If the UE does not require idle intervalsto perform inter-frequency TDD measurements, the UE shall be able to identify
anew detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

A cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB and DWPCH_Ec/lo > -5 dB. When L3 filtering is
used an additional delay can be expected.
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8.1A.2.3.2 UE P-CCPCH RSCP measurement capability
When idle intervals are used for TDD inter frequency measurements, the UE physical layer shall be capable of reporting

P-CCPCH RSCP measurements to higher layers with measurement accuracy as specified in section 9 and with
measurement period given by

T

measurement inter Measurement Period, Inter ? basic measurement TDD inter N

T .
— MaX{T N D M easurement Period, Inter EN req }rns

Inter

If the UE does not require idle intervals to perform TDD inter-frequency measurements, the measurement period for
inter frequency P-CCPCH RSCP measurements is 480 ms.

The UE shall be capable of performing P-CCPCH RSCP measurements for Xpasic measurement Top inter 1NtEr-frequency cells
per TDD frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of Tyeasurement._inter.

Xbas'c measurement TDDinter =6

Tveasurement_period Inter=480 ms. The period used for cal culating the measurement period T measurement inter fOr iNter
frequency P-CCPCH RSCP measurements.

Ninter: Thisisthe minimum number of sub-framein that the signal of P-CCPCH and DwPCH can be
received for inter frequency target cell during the period Tyeasurement periodiner With an arbitrarily
chosen timing. It depends on the channel allocation and is calculated by assuming 2*0.1ms for
implementation margin (for the description of the idle intervals see Annex A of 25.225).

Thasic identify ToD,iner= 800ms. Thisisthe time period used in the inter frequency equation where the maximum
allowed time for the UE to identify anew TDD cell is defined.

Nbasic igentify ToD, Inter= 160, Number of subframesin T pagc ientify ToD, inter.

T hasic_messurement_TDD inter = 90 MS. Thisis the time period used in the equation for defining the measurement period for
inter frequency P-CCPCH RSCP measurements.

Nbas'c measurement TDD, Inter— 10, Number Of SUbfrarneS | n Tbas'c measurement TDD Inter.

NFreq Number of TDD frequencies indicated in the inter frequency measurement control information.

8.1A.2.3.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1A.2.3.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report, until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay
uncertainty istwice the TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L 3 filtering shall be lessthan T jgeniy inter defined in
Section 8.1A.2.3.1. When L 3 filtering is used an additional delay can be expected.

8.1A.2.4 FDD measurements

The requirementsin this section shall apply to UE supporting 1.28Mcps TDD and FDD.
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Inthe CELL_DCH state when FDD inter frequency measurements are scheduled the UE shall continuously measure
identified inter frequency FDD cells and search for new inter frequency FDD cells indicated in the measurement control
information.

8.1A.2.4.1 Identification of a new cell

Whenidle intervals are used for inter-frequency FDD measurements, the UE shall be able to identify a new detectable
cell belonging to the monitored set within

TMeasurement Period FDD inter
Tidentity FOD inter = Max{SOOO, T asic identty FODinter 13 T [(Ngeq (MS
FDD inter

IF the UE does not require idle intervals to perform inter-frequency FDD measurements, the UE shall be able to identify
anew detectable inter-frequency FDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used an additional delay can be expected.

A cell shall be considered detectable when CPICH Ec/lo > -20 dB, SCH_Ec/lo > -17 dB and SCH_Ec/lor isequally
divided between primary synchronisation code and secondary synchronisation code.

8.1A.2.4.2 UE CPICH measurement capability

Whenidle intervals are used for FDD inter frequency measurements, the UE physical layer shall be capable of reporting
measurements to higher layers with measurement accuracy as specified in sub-clause 9 with measurement period given

by

T i :
_ Measurement Period FDD inter
Tmeasurement FDDinter — MaX{TMeaSJremem Period FDD inter ’Tbasic measurement FDD inter B T |:NFreq ms
FDD inter

If the UE does not need idle intervals to perform FDD measurements, the measurement period for inter frequency
measurements is 480 ms.

The UE shall be capable of performing FDD measurements for X pasic measurement Fop inter 11tEr-frequency cells per FDD
frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers
with the measurement period of Tyessurement FoDINter.

Xpasic measurement FDDinter = 6

T Measurement_period FoD inter = 480 ms. The period used for calculating the measurement period T messurement FoD inter TOF iNtEY
frequency CPICH measurements.

TroD inter: Thisisthe minimum time that is available for inter frequency measurements, during the period
T Measurement_period FOD inter With @n arbitrarily chosen timing. The minimum time depends on the
channel allocation and is calculated by assuming 2*0.1 ms for implementation margin (for the
description of theidle intervals see Annex A of 25.225). It is assumed for the requirement that the
slot allocation allows measurement windows in the idle periods to be of minimum duration
necessary to perform the measurements.

Tasic_identify_Fop,inter = 800 Ms. This is the time period used in the inter frequency equation where the maximum
allowed time for the UE to identify a new FDD cell is defined.

T hasic_messurement_FoD inter = 90 MS. This is the time period used in the equation for defining the measurement period for
inter frequency CPICH measurements.

Nereq: Number of FDD frequencies indicated in the inter frequency measurement control information.

8.1A.2.4.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.
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8.1A.2.4.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertanty
istwicethe TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T jgenify FoD inter
defined in Section 8.1A.2.4.1. When L3 filtering is used an additional delay can be expected.

If acell has been detectable at |east for the time period Tigenity Fop inter 8N then enters the reporting range, the event
triggered measurement reporting delay shall be less than T yeasurement_period FoD Inter Provided the timing to that cell has not
changed more than +/-32 chips while idle intervals have has not been available and the L3 filter has not been used.

8.1A.2.5 GSM measurements
The requirementsin this section shall apply to UE supporting 1.28Mcps TDD and GSM.
Measurements on GSM cells can be requested with BSIC verified or BSIC non-verified.

1) For aUE requiring idle intervalsto perform GSM measurements. In CELL_DCH state when signalled by
UTRAN and when idle intervals are used, the UE shall continuoudly measure GSM cells and search for new
GSM cells given in the monitored set.

2) For aUE not requiring idle intervals to perform GSM measurements:
- the UE shall measure all GSM cells present in the monitored set
- therelevant requirements for GSM dedicated mode when a TCH channel is assigned in TS 45.008 shall
apply. Thisisfurther detailed in the following sub-sections.
8.1A.25.1 GSM carrier RSSI
1) For aUE requiring idle intervalsto perform GSM measurements

An UE supporting GSM measurements using idle intervals shall meet the minimum number of GSM RSS! carrier
measurements specified in table 8.1A.

Inthe CELL_DCH state the measurement period, Teasurement Period, asm, fOr the GSM carrier RSSI measurement is 480
ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in TS 45.008, when the given
measurement time allows the UE to the take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set
during the measurement period.

Table 8.1A
Idle Interval Number of GSM carrier
Length RSSI samples in each
(timeslots) idle interval
3 1
4 2
5 3

For the description of theidle intervals see Annex A of 25.225.

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
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following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a
GSM neighbour can be a multiple of the measurement period.

2) For aUE not requiring idle intervalsto perform GSM measurements

The samples allocated to each carrier shall asfar as possible be uniformly distributed over each measurement period. At
least 3 received signal level measurement samples are required per RSSI value. The measurement period is 480 ms.

8.1A.2.5.2 BSIC verification
1) For aUE requiring idle intervalsto perform GSM measurements
The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

1) Initial BSIC identification
Includes searching for the BSIC and decoding the BSIC for the first time when there is no knowledge about the
relative timing between the TDD and GSM cell. The UE shall trigger the initial BSIC identification within the
availableidle intervals. The requirements for Initial BSIC identification can be found in section
8.1A.2.5.2.1,"Initial BSIC identification".

2) BSIC re-confirmation
Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed. The UE shall
trigger the BSIC re-confirmation within the available idle intervals. The requirements for BSIC re-confirmation
can be found in section 8.1A.2.5.2.2, "BSIC re-confirmation".

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

The UE shall use the last available GSM carrier RSSI measurement results for arranging GSM cellsin signal strength
order for performing BSIC identification. The UE shall perform event evaluation for event-triggered reporting after the
BSIC has been verified for a GSM cell. The UE shall use the last available GSM carrier RSSI measurement resultsin
event eval uation and event-triggered reporting. Periodic reports shall be triggered according to Sections 8.6.7.5 and
8.6.7.6 of [16]

The BSIC of aGSM cell is considered to be 'verified' if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least one time (initial BSIC identification) and from that moment the BSIC shall be re-confirmed
at least once every T e confirm avort SECONAS. Otherwise the BSIC of the GSM cell is considered as 'non-verified'. Thetime
requirement for initial BSIC identification, Tigenty asort» @Nd the BSIC re-confirmation interval Tyeconfirm abort C8N be found
in the sections below.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in TS 45.005.

2) For aUE not requiring idle intervals to perform GSM measurements
If aBSIC is decoded and matches the expected value, it is considered as 'verified', elseit is considered as 'non verified'.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in TS 45.005.

8.1A.25.2.1 Initial BSIC identification

For GSM cells that are requested with BSIC verified the UE shall attempt to decode the SCH on the BCCH carrier of
the8 strongest BCCH carriers of the GSM cellsindicated in the measurement control information. The UE shall give
priority for BSIC decoding attempts in decreasing signal strength order to BSIC carriers with unknown BSIC. The
strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier RSS| value after layer
3 filtering. The GSM signal strength levels used in BSIC identification for arranging GSM cellsin signal strength order
shall be based on the latest GSM carrier RSSI measurement results available.

If the BSIC of a GSM BCCH carriers has been successfully decoded the UE shall immediately continue BSIC
identification with the next BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the
BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

ETSI



3GPP TS 25.123 version 7.1.0 Release 7 89 ETSI TS 125 123 V7.1.0 (2006-06)

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigeniry avort, the UE shall abort the
BSIC identification attempts for that GSMBCCH carrier. The UE shall continue to try to perform BSIC identification of
the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification failed
shall not be re-considered for BSIC identification until BSIC decoding attempts have been made for all the rest of the 8
strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Tidentify abort = 5000 ms. Thisis the time necessary to identify one new GSM cell. It is assumed for the requirement that
the slot allocation allows measurement windows in the idle periods to be of minimum duration necessary to perform the
measurements.

8.1A.25.2.2 BSIC re-confirmation
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of at least 8 identified GSM cells. Initial timing information is obtained
from theinitial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For eachidleinterval, the UE is able to use for BSIC re-confirmation, the UE shall attempt to decode the BSIC falling
within the effective measurement window. If more than one BSIC can be decoded within the same measurement
window given by theidle intervals, priority shall be given to the least recently decoded BSIC.

If the UE failsto decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM BCCH carrier within Tre.confirm_abort SECONS, the UE shall abort the BSIC re-confirmation attempts for that
GSM BCCH carrier. The GSM BCCH carrier shall be treated as a new GSM BCCH carrier with unidentified BSIC and
the GSM BCCH carrier shall be moved to theinitial BSIC decoding procedure, see section 8.1A.2.5.2.1. The UE shall
be able to make BSIC re-confirmation attempts for the 8 strongest GSM cells in the monitored list.

T re-confirm abort =5000 ms. Thisisthe BSIC reconfirmation interval.

It is assumed for the requirement that the slot allocation allows measurement windows in the idle periods to be of
minimum duration necessary to perform the measurements.

8.1A.25.2.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1A.25.24 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TT1 of the uplink DCCH. The delay uncertainty
istwicethe TTI of the uplink DCCH.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T yeasurement Periog, sv (Se€ section 8.1A.2.5.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC, measured without L3 filtering
shall be less than 2* Tyeasurement Period, csms WHere Tvieasirement period, asv 1S defined in Section 8.1A.2.5.1. When L3 filtering
is used an additional delay can be expected. For a GSM cell with non-verified BSIC an additional delay according to
section 8.1A.2.5.2.1 Initial BSIC identification can be expected.
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8.1B  General Measurement Requirements in CELL_DCH State
(7.68 Mcps option)

8.1B.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_DCH state. The requirements
are splitin TDD intrafrequency, TDD inter frequency, FDD and GSM measurements. These measurements may be
used by the UTRAN, e.g. for handover decisions. The measurements are defined in [14], the measurement model is
defined in [15] and measurement accuracies are specified in section 9. Control of measurement reporting is specified in
[16] and parallel measurements are specified in section 8.2B. For the description of the idle intervals see [14].

8.1B.2 Requirements

8.1B.2.1 UE Measurement Capability
The UE shall be able to monitor up to
- 32intrafrequency TDD cells (including serving cell), and
- 32inter frequency cells, including
- TDD mode cells distributed on up to 2 additional TDD carriers and
- Depending on UE capability, FDD mode cells, distributed on up to 3 FDD carriers.
- Depending on UE capability, 32 inter RAT GSM cdlls.
The reguirements in section 9 are applicable for a UE performing measurements according to this section.

For measurements on intra- and inter-frequency TDD, inter-frequency FDD and GSM cells, idle intervals as described
in[14] can be used. The time T e PEr 480 ms period available for these measurements is the sum of the duration of
all idle intervals during any given 480 ms period, i.e. the amount of time not used by the UE for receiving in active DL
timedots or for transmission in active UL timeslots. Note that Beacon timeslots of the serving cell can be located inside
idleintervals and that implementation margin due to frequency switching is not taken into account for T easure-

The requirementsin this section are based upon the assumption, that the time durations T;y, and T during any given
480 ms period for the purpose of measurements on intra-frequency TDD cells and for measurements on inter-frequency
TDD, inter-frequency FDD and GSM cells are respectively,

; +
Tintra = |:96 + 24 [Floor {W}} ms

Tinter = 480 ms-— Tintra

where, My is equal to the number of intra-frequency TDD cells in the neighbour list

The time duration T shall be equally shared for inter-frequency measurements on the different modes and systems
which the UE has capability for and that are in the monitored set signalled by UTRAN, i.e.

T = NTDD |]II-TDDinter + NFDD Dll-FDDinter + NGSM |]erSMinter

inter
For this, the following parameters are defined,
T1opineer 1S the time duration allocated for the purpose of TDD inter-frequency measurements.
Trop inter 1S the time duration allocated for the purpose of FDD inter-frequency measurements.
Tosv inter 1S the time duration allocated for the purpose of GSM measurements.

Ntppisequal to 1 if there are inter-frequency TDD cellsin the neighbour list, equal to 0 otherwise.
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Nepp isequal to 1 if the UE has capability for FDD and if there are inter-frequency FDD cellsin the neighbour
list, equal to O otherwise.

Ngsv isequal to 1 if the UE has capability for GSM and if there are GSM cellsin the neighbour list, equal to 0
otherwise.

8.1B.2.2 TDD intra frequency measurements

During the CELL_DCH state, the UE shall continuously measure identified intra frequency TDD cells and search for
new intrafrequency TDD cellsin the monitored set. In case the UTRAN requests the UE to report detected set cells, the
UE shall also search for intrafrequency TDD cells outside the monitored and active set. Cells, which are neither
included in the active set nor in the monitored set, and are identified by the UE belong to the detected set according to
[16].

In order for the requirements in the following subsections to apply, the Beacon timedots of the intra-frequency TDD
cellsindicated in the measurement control information shall either be synchronised with the Beacon timeslots of the
serving cell or non-overlapping in time with the active UL timeslots used by the UE for transmission, such that the UE
can measure an intra-frequency TDD cell at least once every frame for the ot alocation casein usein thiscell. The
UE shall be capable of intra frequency measurements during active DL timeslots.

8.1B.2.2.1 Identification of a new cell

The UE shall be able to identify anew detectable intra-frequency TDD cell belonging to the monitored set within
Tidentify intra MS, where Tidentify intra = 800 ms.

When L3 filtering is used, an additional delay can be expected.

8.1B.2.2.2 UE P-CCPCH RSCP measurement capability

In CELL_DCH state, the UE shall be capable of performing P-CCPCH RSCP measurements for X jmeasurement intra
identified intra-frequency TDD cells of the monitored set with a measurement period for intra-frequency P-CCPCH
RSCP measurements T yeasurement period intra where

Xmeasurement intra = 6 (Ce”S)

T measurement period intra = 200 ms

The UE physical layer shall be capable of reporting these measurements to higher layers with the measurement period

Tmeasurement period intra-

If the UE hasidentified more than X measurement intra 1Ntra-frequency TDD cells, the UE shall perform measurements of all
identified cells but the reporting rate of P-CCPCH RSCP measurements of cells from the UE physical layer to higher
layers may be decreased.. The measurement accuracy for all measured cells shall be as specified in the section 9.

8.1B.2.2.3 Timeslot ISCP measurement capability

In CELL_DCH state the measurement period for intra frequency Timeslot |SCP measurements on arbitrary DL
timedlots, including Beacon timeslots is 400 ms. When no inter frequency measurement is scheduled, the UE shall be
capable of performing Timed ot | SCP measurements for atotal of 10 different combinations of an arbitrary DL timeslot
and an intra-frequency cell [16], including the current serving cell. The UE physical layer shall be capable of reporting
Timed ot ISCP measurements to higher layers with the measurement period of 400 ms.

When inter-frequency measurements are required by the network, the UE shall be capable of performing Timed ot ISCP
measurements for at |east Y neasurement intra1scp different combinations, where Y measurement intra1scp 1S defined in the following
equation. Any Timeslot | SCP measurement that could not be performed during that measurement period, shall be
measured in the following measurement periods. The measurement accuracy of the Times ot | SCP measurement shall
be as specified in the section 9.
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T
Ymeas.lrement intra ISCP = Floor{xbasjcmeas.lremmt ISCP Blé =

6 Tmeas.]rer’na"nt period intra |SCP

whereby function Floor(x) takes the integer part of x.
- Xpasic measurement 1scp = 10 (combinations of an arbitrary DL timeslot and an intra-frequency cell)
- Trmeasurement_period, intra, 1scp = 400 ms. The measurement period for intra frequency Timeslot |SCP measurements.

Tinra 1S Specified in 8.1B.2.1.

8.1B.2.2.4 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1B.2.2.5 Event-triggered Periodic Reporting
Reported measurements in event triggered periodic measurement reports shall meet the requirementsin section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1B.2.2.6 Event Triggered Reporting.

8.1B.2.2.6 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report, until
the UE startsto transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is
twice the TTI of the uplink DCCH.

For P-CCPCH RSCP measurements, the event triggered measurement reporting delay, on cells belonging to the
monitored set, measured without L 3 filtering shall be lessthan T igenity inra defined in Section 8.1B.2.2.1. When L3
filtering is used an additional delay can be expected..

If acell, belonging to the monitored set has been detectable at least for the time period Tigenity inra 8Nd then enters the
reporting range, the event triggered P-CCPCH RSCP measurement reporting delay shall be less than Tmeasirement periodintra
when the L3 filter has not been used and the UE P-CCPCH RSCP measurement capabilities of section 8.1B.2.2.1 are
valid.

8.1B.2.3 TDD inter frequency measurements

When signalled by UTRAN during CELL_DCH state, the UE shall continuously measure detected inter-frequency
TDD cells and search for new inter-frequency TDD cellsindicated in the measurement control information.

In order for the requirements in the following subsections to apply, the Beacon timedlots of the inter-frequency TDD
cellsindicated in the measurement control information shall be non-overlapping in time with the active DL and UL
timeslots used by the UE for reception and transmission such that the UE can measure an inter-frequency cell TDD cell
at least once every frame for the dot alocation casein use in this cell and by assuming 2*0.5 ms implementation
margin for frequency switching per idle interval.

8.1B.2.3.1 Identification of a new cell

When idle intervals are used for inter-frequency TDD measurements, the UE shall be able to identify a new detectable
inter-frequency TDD cell belonging to the monitored set within
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N TDD inter

Tmeas.]rement i i
_ period TDD inter
Tidentify inter Max{ 5000' Nbasjcidemify TDD inter E |:NFreq ms

If the UE does not require idle interval s to perform inter-frequency TDD measurements, the UE shall be able to identify
anew detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used, an additional delay can be expected.

8.1B.2.3.2 P-CCPCH RSCP measurement period

When idle intervals are used for TDD inter frequency measurements, the UE shall be capable of performing P-CCPCH
RSCP measurements for X measurement ToD inter 1 NtEr-frequency TDD cells per TDD frequency of the monitored set.

The UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as
specified in section 9 and with a measurement period of T easurement inter-

T

measurement inter

T ) .
- MaX{T N D measurement period TDD inter EN g }rns

measurement period TDD inter 7 * ¥ basic measurement TDD inter N
TDD inter

If the UE does not require idle intervals to perform TDD inter-frequency measurements, the measurement period for
inter frequency P-CCPCH RSCP measurements shall be 480 ms.

Where,

Xmeasurement TDD inter — 6 (Ce”S)

T measurement_periodinter = 480 ms. The time period used for calculating the measurement period T measurement inter TOF
inter frequency P-CCPCH RSCP measurements.

N1pp iner: Thisisthe available number of measurement opportunities for a Beacon timeslot of an inter-frequency
TDD cell during the time period T1pp iner- The UE shall consider that a measurement opportunity on a Beacon
timedlot of an inter-frequency TDD cell is provided if an idleinterval of length equal to or greater than 3
timedlots less 2*0.5 msimplementation margin for frequency switching per idle interval completely overlapsin
time with the Beacon timeslot of the inter-frequency TDD cell.

Npasic_identify Top inter = 80. Thisis anumber of measurement opportunities for a Beacon timeslot of an inter-
frequency TDD cell during the time period used in the inter frequency TDD equation where the maximum
allowed time for the UE to identify a new detectable inter-frequency TDD cell is defined.

Nbasic measurement_TDD inter = 9. Thisis anumber of measurement opportunities for a Beacon timeslot of an inter-
frequency TDD cell during the time period T+pp inter USed in the inter-frequency TDD equation where the
measurement period for inter-frequency P-CCPCH RSCP measurementsis defined.

Nereqtop: Thisisthe number of TDD frequenciesindicated in the inter frequency measurement control
information.

Note that the number of measurement opportunities available to the UE depends on UL and DL timeslot assignments
for transmission and reception and on Beacon timeslot allocations in the inter-frequency TDD cells.

8.1B.2.3.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in section 9.

8.1B.2.3.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send event triggered measurement reports, aslong as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report, until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
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delay uncertainty resulted when inserting the measurement report to the TT1 of the uplink DCCH . The delay
uncertainty istwicethe TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L 3 filtering shall be less than T jgeniy inter defined in
Section 8.1B.2.3.1 When L 3 filtering is used an additional delay can be expected.

If anintra frequency TDD cell has been detectable at least for the time period Tigenity_iner @d then enters the reporting
range, the event triggered measurement reporting delay shall be less than T measirement period iner When the L3 filter has not
been used.

8.1B.2.4 FDD measurements
The requirements in this section shall apply to UE supporting TDD and FDD.

Inthe CELL_DCH state when FDD inter frequency measurements are scheduled the UE shall continuously measure
detected inter frequency FDD cells and search for new inter frequency FDD cells indicated in the measurement control
information.

8.1B.2.4.1 Identification of a new cell

When idle intervals are used for inter-frequency FDD measurements, the UE shall be able to identify a new detectable
inter-frequency FDD cell belonging to the monitored set within

T . A
T‘dentify FODinter = MaX{SOOO,T B measurement period FDD inter EN,:req}rnS

i basic identify FDD inter T
FDD inter

If the UE does not require idle interval s to perform FDD inter-frequency measurements, the UE shall be able to identify
anew detectable inter-frequency FDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used an additional delay can be expected.

Aninter-frequency FDD cell shall be considered detectable, when CPICH Ec/lo >-20 dB, SCH_Ec/lo >-17 dB and
SCH_Ec/lor is equally divided between primary synchronisation code and secondary synchronisation code.

8.1B.2.4.2 UE CPICH measurement capability

When idle intervals are used for FDD inter frequency measurements, the UE physical layer shall be capable of reporting
measurements to higher layers with measurement accuracy as specified in sub-clause 9 with measurement period given

by
-

measurement period FDD inter
B P [N

Tmeas.]ren‘ent FDDinter — MaX{Tmeas.Jrement period FDD inter ’Tbasic measurement FDD inter Freq,FDD }ms

TFDDinter available

If the UE does not require idle interval s to perform FDD inter-frequency measurements, the measurement period for
inter frequency CPICH measurements shall be 480 ms.

The UE shall be capable of performing CPICH measurements for X nessurement FoD inter 1Nt€r-frequency FDD cells per
frequency of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers
with the measurement period of T yeasurement FDD inter-

Xbasic measurement FDD inter — 6 (Ce”S)

T measurement_period FDD inter = 480 Ms. The time period used for calculating the measurement period T easurement FOD inter
for inter frequency CPICH measurements.

Trop inter availale: THiS IS the available time for measurements on inter-frequency FDD cells. Tepp inter available Shall
be derived from Tepp inter DY assuming 2*0.5 ms implementation margin for frequency switching per idle interval
and by only taking into account the remaining number of full timeslots per idle interval. Idleintervals smaller
than 3 timeslots shall not be taken into account for calculating Tepp inter available-
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Thesic_identify_Fop iner = 800 Ms. This is the time period used in the inter frequency equation where the maximum
alowed time for the UE to identify a new detectable inter-frequency FDD cell is defined.

Tesic messurement_FoD inter = 50 MS. Thisis the time period used in the inter-frequency equation for defining the
measurement period for inter frequency CPICH measurements.

Nereq: Thisisthe number of FDD frequencies indicated in the inter frequency measurement control information.

8.1B.2.4.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1B.2.4.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TT1 of the uplink DCCH. The delay uncertanty
istwicethe TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T jgenity FoD inter
defined in Section 8.1B.2.4.1. When L3 filtering is used an additional delay can be expected.

If an inter frequency FDD cell has been detectable at least for the time period Tigeniry rop iner @Nd then enters the
reporting range, the event triggered measurement reporting delay shall be less than T measurement_period FDD inter Provided the
timing to that cell has not changed more than +/-32 chips during the time period Tigenity Fop inter @Nd the L3 filter has not
been used.

8.1B.2.5 GSM measurements

The requirementsin this section shall apply to UE supporting TDD and GSM.

In CELL_DCH state, measurements opportunities for GSM measurements are provided by means of idle intervals.

Measurements on GSM cells can be regquested with BSIC verified or BSIC non-verified.

a) InCELL_DCH state, when signaled by UTRAN and when idle intervals are used for GSM measurements, the
UE shall continuously measure GSM cells and search for new GSM cells given in the monitored set.

- Insection 8.1B.2.1 the split of measurements between different modes and systems is defined. Every second
measurement opportunity scheduled for GSM measurements, as given by 8.1B.2.1 shall be allocated for
GSM initial BSIC identification.

- Theremaining measurements opportunities scheduled for GSM measurements shall be used as follows. 3
measurement opportunities out of 4 shall be allocated for GSM carrier RSSI measurements and 1 out of 4
shall be allocated for GSM BSIC reconfirmation. The scheduling of measurement opportunities between
GSM carrier RSSI measurements and GSM BSIC reconfirmation is up to the UE.

b) In CELL_DCH state, when signaled by UTRAN and when the UE does not need idle intervals to perform GSM
measurements, the UE shall measure all GSM cells present in the monitored set

- therelevant requirements for GSM dedicated mode when a TCH channel is assigned in [21] shall apply. This
is further detailed in the following sub-sections.

8.1B.2.5.1 GSM carrier RSSI
a) For aUE usingidleintervalsto perform GSM measurements

A UE supporting GSM measurements using idle interval s shall meet the minimum number of GSM carrier RSS|
measurements specified in table 8.1B.
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Inthe CELL_DCH state the measurement period, T measurement period csv, fOr the GSM carrier RSSI measurement is 480
ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in [21], when the given measurement
time allows the UE to the take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

Table 8.1B

Idle interval length Number of GSM carrier RSSI
(timeslots) samples in each idle interval

3 1

4 2

5 3

6 4

7 6

8 7

9 8

10 10

11 11

12 12

13 14

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a
GSM neighbour can be a multiple of the measurement period.

b) For aUE not using idleintervalsto perform GSM measurements

The samples alocated to each carrier shall as far as possible be uniformly distributed over each measurement period. At
least 3 received signal level measurement samples are required per GSM carrier RSSI measurement. The measurement
period shall be 480 ms.

8.1B.2.5.2 BSIC verification

a) For aUE usingidleintervalsto perform GSM measurements

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

1) Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when there
is no knowledge about the relative timing between the TDD and GSM cell.. The requirements for Initial BSIC
identification can be found in section 8.1B.2.5.2.1.

2) BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is
performed.. The requirements for Initial BSIC identification can be found in section 8.1B.2.5.2.2.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified, the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

If the UTRAN requests measurements on a GSM cell with BSIC verified, the UE shall behave as follows:

- TheUE shall perform GSM carrier RSSI measurements according to Section 8.1B.2.5.1 and the UE shall
perform measurement reporting as defined in Section 8.6.7.6 of [16].

- The UE shall usethe last available GSM carrier RSSI measurement results for arranging GSM cellsin signal
strength order for performing BSIC identification.

- The UE shdl perform BSIC re-confirmation according to Section 8.1B.2.5.2.2

The UE shall perform event evaluation for event-triggered reporting after the BSIC has been verified for aGSM cell.
The UE shall use the last available GSM carrier RSSI measurement results in event eval uation and event-triggered
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reporting. Periodic reports shall be triggered according to the given reporting period even if the BSIC of a GSM cell has
not been verified as defined in Sections 8.6.7.5 and 8.6.7.6 of [16]. Non verified BSIC shall be indicated in the
measurement report.

The UE shall consider the BSIC of a GSM cell to be 'verified', if it has decoded the SCH of the BCCH carrier and
identified the BSIC at least onetime (initial BSIC identification). From that time instant, the UE shall attempt to re-
confirm the BSIC at |least once every T e confirm abort S€CONAS. Otherwise, the UE shall consider the BSIC of the GSM cell
to be 'non-verified'.

The time requirement for initial BSIC identification, Tigenify aort, @nd the BSIC re-confirmation interval Tre.confirm abort CaN
be found in the sections below.

The UE shall be able to decode a BSIC for the purpose of initial BSIC identification or BSIC reconfirmation within an
idle interval, when the time difference between the middle of the received GSM synchronisation burst at the UE and the
middle of theidleinterval iswithin the limits specified in Table 8.1C.

Table 8.1C
Idle Interval Length
(timeslots) Maximum time difference [us]

3 + 65

4 +398
5 +732
6 + 1065
7 +1398
8 +1732
9 + 2065
10 + 2398
11 +2732
12 + 3065
13 + 3398

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

b) For aUE not using idle intervals to perform GSM measurements

If aBSIC is decoded and matches the expected value, the UE shall consider it as ‘verified', otherwise it shall consider it
as 'non-verified'.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

8.1B.2.5.2.1 Initial BSIC identification

For GSM cellsthat are requested with BSIC verified the UE shall attempt to decode the SCH on the BCCH carrier of
the 8 strongest BCCH carriers of the GSM cells indicated in the measurement control information. The UE shall give
priority for BSIC decodingattempts in decreasing signal strength order to BSIC carriers with unknown BSIC. The
strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier RSS| value after layer
3 filtering. The GSM signal strength levels used in BSIC identification for arranging GSM cellsin signal strength order
shall be based on the latest GSM carrier RSSI measurement results available.

If the BSIC of a GSM BCCH carriers has been successfully decoded the UE shall inmediately continue BSIC
identification with the next BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the
BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenify aort, the UE shall abort the
BSIC decoding attempts for that GSMBCCH carrier. The UE shall continue to try to perform BSIC decoding of the
next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC decoding failed shall not
be re-considered for BSIC decoding until BSIC decoding attempts have been made for al the rest of the 8 strongest
GSM BCCH carriersin the monitored set with unknown BSIC.

Where Tigenity abort = 5000 ms.
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8.1B.2.5.2.2 BSIC re-confirmation
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of at least 8 identified GSM cells. Initia timing information is obtained
from the initial BSIC decoding. The timing information shall be updated every time the BSIC is decoded.

If more than one BSIC can be decoded within the same measurement window given by the idleintervals, priority shall
be given to the least recently decoded BSIC.

If the UE failsto decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM BCCH carrier within T e confirm_abort S2CONAS, the UE shall abort the BSIC re-confirmation attempts for that
GSM BCCH carrier. The GSM BCCH carrier shall be treated as a new GSM BCCH carrier with unidentified BSIC and
the GSM BCCH carrier shall be moved to theinitial BSIC decoding procedure, see section 8.1B.2.5.2.1. The UE shall
be able to make BSIC re-confirmation attempts for the 8 strongest GSM cellsin the monitored list.

Where Teconfirmavort =5000 ms.

8.1B.2.5.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin section 9.

8.1B.2.5.4 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay
uncertainty resulted when inserting the measurement report to the TT1 of the uplink DCCH. The delay uncertainty is
twice the TTI of the uplink DCCH.

The event triggered reporting delay requirement is valid, when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T measurement period csv (S€€ section 8.1B.2.5.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC, measured without L3 filtering
shall be less than 2* T reasurement period sv: WHEre Teasurement period csw 1S defined in Section 8.1B.2.5.1. When L3 filtering is
used an additional delay can be expected. For a GSM cell with non-verified BSIC an additiona delay according to
section 8.1B.2.5.2.1 Initial BSIC identification can be expected.

8.1B.2.6 TDD Synchronisation to new cells

For the requirements in section 8 and 9 to apply, an intra-frequency or inter-frequency TDD cell shall be considered
(P—CCPCH _Ecj

I o

=)

where the received P-CCPCH E//|, is defined as

detectable when, >-11dB

in dB

>-13dB
in dB

I o]

in dB (I OTJ

(P—CCPCH_ECJ

I0 IOI’

_(P—CCPCH _ECJ
in dB

in dB

and the received SCH EJ/I, is defined as
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I 0]

(SI:H_ECJ _(&H_Ecj ~
Lo in dB lor in dB (Ior)

and SCH_Ec/lor is equally divided between primary synchronisation code and the sum of all secondary synchronisation
codes, where the secondary synchronisation codes are also equally divided.

in dB

8.2 Measurements in CELL_DCH State with special
requirements (3.84 Mcps option)

8.2.1 Introduction

This section contains specific requirements for certain measurements beyond those specified in section 8.1. The
measurements are defined in [14], the measurement model is defined in [15] and measurement accuracies are specified
in section 9. Aslong as the measurement configuration does not exceed the requirements stated in section 8.2.2, the UE
shall meet the performance requirements defined in section 9. Control of measurement reporting is specified in [16].
Idleintervals for the purpose of measurements are described in [14].

8.2.2 Requirements

The UE shall be able to perform in parallel all physical layer measurements according to table 8.2. In this section one
physical layer measurement corresponds to a measurement at the reference point B (i.e. measurement reported by layer
1 after layer 1 filtering) in the measurement model in [15].

In addition to the requirementsin table 8.2, aUE in CELL_DCH state shall also be able to measure and report the
guantities according to section 8.1.

Table 8.2: Parallel physical layer measurement requirements

Measurement quantity Number of parallel physical layer Note
measurements possible to request
from the UE
Transport channel BLER 1 per Transport Channel
UE transmitted power 1 per UL timeslot
SFN-SFN observed time difference type 2 1
UE GPS Timing of Cell Frames for UP 1 Only applicable for UE with
this capability

8.2A  Parallel Measurements in CELL_DCH State (1.28 Mcps
option)

8.2A.1 Introduction

The purpose with this section is to ensure that all UE can handle a certain number of measurementsin parallel. The
measurements are defined in TS 25.225, the measurement model is defined in TS 25.302 and measurement accuracies
are specified in section 9. Aslong as the measurement configuration does not exceed the requirements stated in section
8.2.2, the UE shall meet the performance requirements defined in section 9. Control of measurement reporting is
specified in TS 25.331 and measurements reporting delays are specified in section 8.1A. For the description of theidle
intervals see TS 25.225, Annex A.

8.2A.2 Requirements

The UE shall be able to perform in parallel all physical layer measurements according to table 8.2A. In this section one
physical layer measurement corresponds to a measurement at the reference point B (i.e. measurement reported by layer
1 after layer 1 filtering) in the measurement model in TS 25.302 [15].
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In addition to the requirements in table 8.2A the UE shall in parallel, in state CELL_DCH, aso be able to measure and
report the quantities according to section 8.1A.

Table 8.2A: Parallel physical layer measurement requirements

Measurement quantity Number of parallel physical layer
measurements possible to request
from the UE
Transport channel BLER 1 per TrCh
UE transmitted power 1
SFN-SFN observed time difference type 2 [1
UE GPS Timing of Cell Frames for UP []

8.2B  Measurements in CELL_DCH State with special
requirements (7.68 Mcps option)

8.2B.1 Introduction

This section contains specific requirements for certain measurements beyond those specified in section 8.1B. The
measurements are defined in [14], the measurement model is defined in [15] and measurement accuracies are specified
in section 9. Aslong as the measurement configuration does not exceed the requirements stated in section 8.2B.2, the
UE shall meet the performance regquirements defined in section 9. Control of measurement reporting is specified in [16].
Idleintervals for the purpose of measurements are described in [14].

8.2B.2 Requirements

The UE shall be able to perform in parallel all physical layer measurements according to table 8.2B. In this section one
physical layer measurement corresponds to a measurement at the reference point B (i.e. measurement reported by layer
1 after layer 1 filtering) in the measurement model in [15].

In addition to the requirementsin table 8.2B, aUE in CELL_DCH state shall also be able to measure and report the
guantities according to section 8.1B.

Table 8.2B: Parallel physical layer measurement requirements

Measurement quantity Number of parallel physical layer Note
measurements possible to request
from the UE
Transport channel BLER 1 per Transport Channel
UE transmitted power 1 per UL timeslot
SFN-SFN observed time difference type 2 1
UE GPS Timing of Cell Frames for UP 1 Only applicable for UE with
this capability

8.3 Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_DCH state (3.84 Mcps option)

8.3.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria. Aslong as
the measurement configuration does not exceed the requirements stated in section 8.3.2, the UE shall meet the
performance requirements defined in section 9.

The UE can be requested to make measurements under different measurement identities. Each Measurement | dentity
corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting each
Measurement Identity is associated with one or more events, each identified with an Event Identity. In case of periodic
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reporting, a Measurement Identity is associated with one periodic reporting criterion. In case of no reporting, a
Measurement Identity is associated with one no reporting criterion.

The purpose of this section isto set some limits on the number of different event, periodic and no reporting criteria the
UE may be reguested to track in parallel.

8.3.2 Requirements

In this section areporting criterion corresponds to either one event (in the case of event based reporting), or one
periodic reporting criterion (in the case of periodic reporting), or one no reporting criterion (in case of no reporting).
Fore event based reporting, each instance of event, with the same or different Event Identities, is counted as separate
reporting criterion in Table 8.6.

The UE shall be able to support in parallel per category up to E. reporting criteria according to Table 8.6. The same
type of events (e.g. events 1G) are counted as different events if either any of the parameters related to the events or
their neighbour cell lists or both differ from each other.

For the measurement categories: Intra-frequency, Inter frequency and Inter-RAT the UE need not support more than 14
reporting criteriain total. For the measurement categories Traffic volume and Quality measurements the UE need not
support more than 16 reporting criteriain total .

For the measurement category Intra-frequency the UE shall support at least 2 reporting criteriafor event type 1G and at
least 4 reporting criteria for an arbitrary combination of event types 1H and 1.

Table 8.6: Requirements for reporting criteria per measurement category

Measurement category Ecat Note

Intra-frequency 6

Inter-frequency 6

Inter-RAT 4 Only applicable for UE with this
capability

UE internal measurements 8

Traffic volume measurements 2 + (2 per Transport Channel)

Quality measurements 2 per Transport Channel

UP measurements 2 Only applicable for UE with this
capability.

8.3A  Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_DCH State (1.28 Mcps option)

8.3A.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria. Aslong as
the measurement configuration does not exceed the requirements stated in section 8.3A.2, the UE shall meet the
performance requirements defined in section 9.

The UE can be requested to make measurements under different measurement identities. Each Measurement | dentity
corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting, each
Measurement ldentity is associated with one or more events, each identified with an Event Identity. In case of periodic
reporting, a Measurement | dentity is associated with one periodic reporting criterion. In case of no reporting, a
Measurement Identity is associated with one no reporting criterion.

The purpose of this section isto set some limits on the number of different event, periodic and no reporting criteriathe
UE may be requested to track in parallel.

8.3A.2 Requirements

In this section areporting criterion corresponds to either one event (in the case of event based reporting), or one
periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For
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event based reporting, each instance of event, with the same or different Event Identities, is counted as separate
reporting criterion in Table 8.6A.

The UE shall be able to support in parallel per category up to E. reporting criteria according to Table 8.6A. The same
type of events (e.g. events 1G) are counted as different eventsif either any of the parameters related to the events or
their neighbour cell lists differ from each other.

For the measurement categories: Intra-frequency, Inter frequency and Inter-RAT the UE need not support more than 14
reporting criteriain total. For the measurement categories Traffic volume and Quality measurements the UE need not
support more than 16 reporting criteriain total.

Table 8.6A: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Intra-frequency 4
Inter-frequency 6
Inter-RAT 4 Only applicable for UE with
this capability
UE internal measurements 8
Traffic volume measurements 2 + (2 per Transport Channel)
Quality measurements 2 per Transport Channel
UP measurements 2 Only applicable for UE with

this capability.

8.3B  Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_DCH state (7.68 Mcps option)

8.3B.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria. Aslong as
the measurement configuration does not exceed the requirements stated in section 8.3B.2, the UE shall meet the
performance requirements defined in section 9.

The UE can be reguested to make measurements under different measurement identities. Each Measurement | dentity
corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting each
Measurement Identity is associated with one or more events, each identified with an Event Identity. In case of periodic
reporting, a Measurement Identity is associated with one periodic reporting criterion. In case of no reporting, a
Measurement Identity is associated with one no reporting criterion.

The purpose of this section is to set some limits on the number of different event, periodic and no reporting criteriathe
UE may be reguested to track in parallel.

8.3B.2 Requirements

In this section areporting criterion corresponds to either one event (in the case of event based reporting), or one
periodic reporting criterion (in the case of periodic reporting), or one no reporting criterion (in case of no reporting).
Fore event based reporting, each instance of event, with the same or different Event Identities, is counted as separate
reporting criterion in Table 8.6B.

The UE shall be able to support in parallel per category up to E.4 reporting criteria according to Table 8.6B. The same
type of events (e.g. events 1G) are counted as different eventsif either any of the parametersrelated to the events or
their neighbour cell lists or both differ from each other.

For the measurement categories: Intra-frequency, Inter frequency and Inter-RAT the UE need not support more than 14
reporting criteriain total. For the measurement categories Traffic volume and Quality measurements the UE need not
support more than 16 reporting criteriain total.

For the measurement category Intra-frequency the UE shall support at least 2 reporting criteriafor event type 1G and at
least 4 reporting criteria for an arbitrary combination of event types 1H and 1.
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Table 8.6B: Requirements for reporting criteria per measurement category

Measurement category Ecat Note

Intra-frequency 6

Inter-frequency 6

Inter-RAT 4 Only applicable for UE with this
capability

UE internal measurements 8

Traffic volume measurements 2 + (2 per Transport Channel)

Quality measurements 2 per Transport Channel

UP measurements 2 Only applicable for UE with this
capability.

8.4 Measurements in CELL_FACH State (3.84 Mcps option)

84.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_FACH state. The
requirements are split in TDD intrafrequency, TDD inter frequency, FDD and GSM measurements. These
measurements may be used by the UTRAN, e.g. for handover decisions. The measurements are defined in [14], the
measurement model is defined in [15] and measurement accuracies are specified in section 9. Control of measurement
reporting is specified in [16] and parallel measurements are specified in section 8.2. For the description of theidle
intervals see [14].

8.4.2 Requirements

8.4.2.1 UE Measurement Capability
The UE shall be able to monitor up to
- 32intrafrequency TDD cdlls (including serving cell), and
- 32inter frequency cells, including
- TDD mode cells distributed on up to 2 additional TDD carriers and
- Depending on UE capability, FDD mode cells, distributed on up to 3 FDD carriers.
- Depending on UE capability, 32 inter RAT GSM cdlls.

The requirementsin section 9 on P-CCPCH RSCP measurements are applicable for a UE performing measurements
according to this section. For inter-frequency FDD, TDD and GSM cell re-selection, measurement occasions as
specified in [16] and idle intervals as described in [14] are used to find and measure on other cdlls.

It is defined below how the measurements on different systems and modes are performed given the time allocated to
that system. The requirementsin this section are based on the assumption that the time during the measurement
occasions and idle intervals that is allocated to each of the different modes and systems shall be equally shared by the
modes which the UE has capability for and that are in the monitored set signalled by the network.

The UE is required to measure periodically once every time period T s 0N each of the modes and systems, FDD
interfrequency cells, TDD interfrequency cellsand GSM carriers, for which the corresponding parameter Nepp, Ntpp
and Nggy is set to 1, within the measurement time T eas

Tmeas = [(NFDD + NTDD + NGSM )DNTI'I [M_REP D-O] ms
where the following parameters are defined:

N7op =0or 1. If there are inter-frequency TDD cells in the neighbour list Nypp=1, otherwise Nypp=0.

Neop =0or 1. If the UE iscapable of FDD and there are FDD cellsin the neighbour list Nepp=1
otherwise NFDD =0.
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Ngau =0or 1. If the UE is capable of GSM and there are GSM cellsin the neighbour list, Nggu=1,
otherwise Nggy =0.

M_REP is the Measurement Occasion cycle length in number of frames as specified in [16].

Nt is the number of framesin each measurement occasion, equal to the length of the largest TTI on

the SCCPCH monitored by the UE. FACHSs that only carry MBM S logical channels (MTCH
MSCH or MCCH) are excluded from measurement occasion calculation.

For 3.84 Mcps TDD UE capable of MBMS reception and if MBMS reception is active, during Measurement Occasion
the UE shall:

- Start to switch back to its serving cell frequency 1 timeslot prior to the start of the MBM S reception
- Switch back to itstarget inter-frequency within 1 timeslot immediately after the last MBM S reception.

The FACH Measurement Occasion of N, frames will be repeated every N, * M_REP frame.

Table 8.6B: K values for each Nty value

N7 K
1 3,4,5,6
2 2,345
4 2,34
8 1,2,3
8.4.2.2 TDD intra frequency measurements

During the CELL_FACH state the UE shall continuously measure identified intra frequency TDD cells and search for
new intrafrequency TDD cellsin the monitored set. If a measurement occasion is activated, intra frequency
measurements can be performed between the measurement occasions.

In case no measurement occasion is activated, in order for the requirements in the following subsections to apply, the
Beacon timed ots of the intra-frequency TDD cellsindicated in the measurement control information shall either be
synchronised with the Beacon timeslots of the serving cell, such that the UE can measure an intra-frequency cell TDD
cell at least once every frame for the slot allocation casein use in this cell. The UE shall be capable of intra frequency
measurements during active DL timedlots.

8.4.2.2.1 Identification of a new cell

The UE shall be able to identify anew inter frequency TDD detectable cell belonging to the monitored set within
Tidentify intra MS, Where Tigeniry inra 1S SPECified in section 8.1.2.2.1.

In the case that MTCH is being received, the UE shall be able to take identified cells into use for MTCH combining
purposes Within Tigenify intra MS.

If more candidate cells are identified than the UE has combing capability, then cells ranked in decreasing MTCH
reception quality shall be considered for combing purposes.

8.4.2.2.2 UE P-CCPCH RSCP measurement capability

In CELL_FACH sate the UE shall be capable of performing P-CCPCH RSCP measurements for X measurement intra
identified intra-frequency TDD cells of the monitored set with a measurement period for intra-frequency P-CCPCH
RSCP measurements T easurement period intra where

Ximeasurement intra 1S SPECified in section 8.1.2.2.2
T measurement period intra 1S SPECified in section 8.1.2.2.2

The UE physical layer shall be capable of reporting these measurements to higher layers with the measurement period

Tmeasurement period intra-
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If the UE hasidentified more than X measurement intra 1 Ntra-frequency cells, the UE shall perform measurements of all
identified cells but the reporting rate of P-CCPCH RSCP measurements of cellsfrom UE physical layer to higher layers
may be decreased. The measurement accuracy for al measured cells shall be as specified in the section 9.

8.4.2.2.3 void
8.4.2.2.4 void
8.4.2.2.5 Timeslot ISCP measurement capability

In CELL_FACH state the measurement period for intrafrequency Times ot |SCP measurements on arbitrary DL
timedots, including Beacon timeslots is 400 ms. The UE shall be capable of performing Timeslot |SCP measurements
on the current serving cell for 10 arbitrary DL timeslots. The UE physical layer shall be capable of reporting Timeslot
| SCP measurements to higher layers with the measurement period of 400 ms.

8.4.2.2.6 RACH reporting

Reporting measurements in the measurement reports sent on the RACH shall meet the requirementsin section 9.

8.4.2.3 TDD inter frequency measurements

When signalled by UTRAN during CELL_FACH state, the UE shall continuously measure identified inter frequency
TDD cells and search for new inter frequency TDD cells indicated in the measurement control information.

In CELL_FACH state, measurements opportunities for TDD inter-frequency measurements are provided by means of
measurement occasions and idle intervals.

8.4.2.3.1 Identification of a new cell

When measurement occasions and idle intervals are used for inter-frequency TDD measurements, the UE shall be able
to identify a new detectable inter-frequency TDD cell belonging to the monitored set within

T ... .
Ticenty mer = Max{sooo, Ceil{ e } T e ENFreq,m}ms

Inter FACH

If the UE does not require measurement occasions and idle intervals to perform TDD inter-frequency measurements, the
UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

8.4.2.3.2 P-CCPCH RSCP measurement period

When measurement occasions and idle intervals are used for inter-frequency TDD measurements, the UE shall be
capable of performing P-CCPCH RSCP measurements for X measurement ToD inter INt€r-frequency TDD cells per TDD
frequency of the monitored set.

The UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as
specified in section 9 with measurement period of Teasurement inter-

Inter FACH

T . .
Tmeas.lrement inter = MaX{Tmeas.lrement period TDD inter ’2 |:rmeas’Ca l{ PRC e roTe TR e } |:rmeas [N Freq}

If the UE does not require idle intervals to perform inter-frequency TDD measurements, the measurement period for
inter frequency P-CCPCH RSCP measurements shall be 480 ms.

Where,
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Xmeasurement TDD inter 1S SPECified in section 8.1.2.4.2.
T measurement_period inter 1S SPECified in section 8.1.2.3.2
Twmeas IS Specified in section 8.4.2.1.

T inter racH: 1Sequal to (N*10 - 2¥0.5) ms.

Thasic identify ToD inter = 800 MS.

T asic measurement TDD inter = 50 MS

Nereq Topi S SPECified in section 8.1.2.3.2

8.4.2.3.3 Void
8.4.2.3.4 Void
8.4.2.4 FDD measurements

The requirementsin this section shall apply to UE supporting TDD and FDD.

In the CELL_FACH state when FDD inter frequency measurements are scheduled the UE shall continuously measure
detected inter frequency FDD cells and search for new inter frequency cellsindicated in the measurement control
information.

In CELL_FACH state, measurements opportunities for FDD inter-frequency measurements are provided by means of
measurement occasions and idle intervals.

8.4.24.1 Identification of a new cell

When measurement occasions and idle intervals are used for inter-frequency FDD measurements, the UE shall be able
to identify a new detectable inter frequency FDD cell belonging to the monitored set within

T )
Tidentify I MaX{SOOO, Ce”{ basic identify FDD inter } Erm EN,:req’;:DD}

Inter FACH

If the UE does not require measurement occasions and idle intervals to perform FDD inter-frequency measurements, the
UE shall be able to identify a new detectable inter-frequency FDD cell belonging to the monitored set within 5000 ms.

An inter-frequency FDD cell shall be considered detectable, when CPICH Ec/lo >-20 dB, SCH_Ec/lo >-17 dB and
SCH_Ec/lor isequaly divided between primary synchronisation code and secondary synchronisation code.
8.4.2.4.2 UE CPICH measurement capability

When measurement occasions and idle intervals are used for FDD inter frequency measurements, the UE physical layer
shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9
with measurement period given by

T

measurement FDD inter measurement period FDD inter ?

Inter FACH

T ,
— MaX{T 2 Ermeas,cei l{ basic measurement FDD inter } Ermeas [N Freq FOD } ms

If the UE does not require measurement occasions and idle intervals to perform inter-frequency FDD measurements, the
measurement period for inter frequency CPICH measurements shall be 480 ms.

The UE shall be capable of performing CPICH measurements for X nessurement Fop inter INtEr-frequency FDD cells per
frequency of the monitored set and the UE physical layer shall be capable of reporting measurementsto higher layers
with the measurement period of T easurement FDD inter-

Xpasic measurement FDD inter 1S SPECified in section 8.1.2.4.2.
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T messurement_period FoD inter 1S SPECified in section 8.1.2.4.2
Tinter Fach: 1S SPecified in section 8.4.2.3.2

Thasicidentify FoD inter 1S SPECified in section 8.1.2.4.2

T basic measurement FDD inter 1S SPECified in section 8.1.2.4.2.

Nereq Foni S SPecified in section 8.1.2.4.2

8.4.2.4.3 Void
8.4.2.4.4 Void
8.4.25 GSM measurements

The requirementsin this section shall apply to UE supporting TDD and GSM.

In CELL_FACH state, measurements opportunities for GSM measurements are provided by means of measurement
occasions and idleintervals.

Measurements on GSM cells can be requested with BSIC verified or BSIC non-verified.

a) InCELL_DCH state, when signaled by UTRAN and when measurement occasions and idle intervals are used
for GSM measurements, the UE shall continuously measure GSM cells and search for new GSM cells givenin
the monitored set.

- Insection 8.4.2.1 the split of measurements between different modes and systems is defined. Every second
measurement opportunity scheduled for GSM measurements, as given by 8.4.2.1 shall be allocated for GSM
initial BSIC identification.

- Theremaining measurement opportunities scheduled for GSM measurements shall be scheduled as follows. 3
measurement opportunities out of 4 shall be allocated for GSM carrier RSSI measurements and 1 out of 4
shall be alocated for GSM BSIC reconfirmation. The scheduling of measurement opportunities between
GSM carrier RSSI measurements and GSM BSIC reconfirmation is up to the UE.

b) In CELL_FACH state, when signaled by UTRAN and when the UE does not need measurement occasions and
idleintervalsto perform GSM measurements, the UE shall measure all GSM cells present in the monitored set

- therelevant requirements for GSM dedicated mode when a TCH channel is assigned in [21] shall apply. This
is further detailed in the following sub-sections.
8.4.25.1 GSM carrier RSSI
a) For a UE using measurement occasions and idle intervalsto perform GSM measurements

A UE supporting GSM measurements using measurement occasions and idle intervals shall meet the minimum number
of GSM carrier RSSI measurements specified in table 8.7.

In CELL_FACH state the measurement period, Tmeasurement period asv, fOr the GSM carrier RSSI measurement is 480 ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in [21], when the given measurement
time allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.
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Table 8.7
M . Number of GSM carrier RSSI
easurement opportunity samples per measurement
length (timeslots) opportunity.

3 1

4 2

5 3

6 4

7 6

8 7

9 8

10 10

11 11

12 12

13 14

15 16

30 32

60 64
120 128

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a
GSM neighbour can be a multiple of the measurement period.

b) For a UE not using measurement occasions and idle intervalsto perform GSM measurements

The samples allocated to each carrier shall asfar as possible be uniformly distributed over each measurement period. At
least 3 received signal level measurement samples are required per GSM carrier RSSI measurement. The measurement

period shall be 480 ms.

In case UTRA RACH procedure prevents the UE from acquiring the required number of samples per GSM carrier
during one measurement period, the GSM carriers that were not measured during that measurement period shall be
measured in the following measurement periods.

8.4.2.5.2 BSIC verification
a) For a UE using measurement occasions and idle intervalsto perform GSM measurements
The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

1) Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when there
is no knowledge about the relative timing between the TDD and GSM cell. The requirements for Initial BSIC
identification can be found in 8.4.2.5.2.1.

2) BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cdll after initial BSIC identification is
performed. The requirements for Initial BSIC identification can be found in 8.4.2.5.2.2.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

The UE shall consider the BSIC of a GSM cell to be 'verified' if it has decoded the SCH of the BCCH carrier and
identified the BSIC at least onetime (initial BSIC identification) From that time instant, the UE shall attempt to re-
confirm the BSIC at |east once every 6 times T e confirm avort SECONAS. Otherwise, the UE shall consider the BSIC of the

GSM cell to be 'non-verified'.

The time requirement for initial BSIC identification, Tigenify aort,» @Nd the BSIC re-confirmation interval Tre.confirm abort CaN
be found in the sections below.
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The UE shall be able to decode a BSIC for the purpose of initial BSIC identification or BSIC reconfirmation within a
measurement opportunity, when the time difference between the middle of the received GSM synchronisation burst at
the UE and the middle of the measurement opportunity is within the limits specified in Table 8.7.A.

Table 8.7A
Idle Interval Length
(timeslots) Maximum time difference [ps]
3 + 65
4 + 398
5 +732
6 + 1065
7 +1398
8 +1732
9 + 2065
10 + 2398
11 + 2732
12 + 3065
13 + 3398
15 +4100
30 +9100
60 +19100
120 + 39100

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

b) For a UE not using measurement occasions and idle intervalsto perform GSM measurements

The UE shall attempt to verify the BSIC for at least the 6 strongest GSM carriers at least every 10 seconds, to confirm
that it is monitoring the same cell, as far as UTRA RACH procedure does not prevent UE from decoding BSIC.

If aBSIC is decoded and matches the expected value, the UE shall consider it as 'verified', otherwise it shall consider it
as 'non-verified'.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

8.4.2521 Initial BSIC identification
This measurement shall be performed in the measurement opportunities as described in 8.4.2.5.

The UE shall continuously attempt to decode the BSIC of the SCH on the BCCH carrier of the 6 strongest BCCH
carriers of the GSM cedllsindicated in the measurement control information. The UE shall give priority for BSIC
decoding attemptsin decreasing signal strength order to BSIC carriers with unknown BSIC. The strongest BCCH
carrier is defined as the BCCH carrier having the highest measured GSM carrier RSSI value.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all
available measurementopportunities allocated for GSM initial BSIC identification according section 8.4.2.5 to attempt
to decode the BSIC from that GSM BCCH carrier.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC
identification with the next GSM BCCH carrier, in signa strength order, with unknown BSIC. The GSM cell for which
the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenify avort, the UE shall abort the
BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification
of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification
failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the
rest of the 6 strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Tidentify abort 1S SPeCified in section 8.1.2.5.
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8.4.25.2.2 BSIC re-confirmation
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of 6 identified GSM cells. Initia timing information is obtained from the
initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement opportunity allocated for GSM BSIC reconfirmation as described in 8.4.2.5, the UE shall
attempt to decode the BSIC occurring during the measurement opportunity. When the UE has to select one out of
several possible GSM cells to reconfirm during the same measurement opportunity, priority shall be given to the least
recently decoded BSIC.

If the UE failsto decode the BSIC after two successive attempts, the UE shall abort the BSIC re-confirmation attempts
for that GSM cell. The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be
moved to theinitial BSIC identification procedure, see section 8.4.2.5.2.1. The UE shall be able to make BSIC re-
confirmation attempts for the 6 strongest GSM cells in the monitored list.

Where T e confirm avort 1S SPecified in section 8.1.2.5.

8.4A  Measurements in CELL_FACH State (1.28 Mcps option)

8.4A.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_FACH state. The

requirements for cell re-selection are split in TDD intra frequency, TDD inter frequency, FDD and GSM measurements.
The measurements are defined in TS 25.225, the measurement model is defined in TS 25.302 and measurement
accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331 and parallel
measurements are specified in section 8.2. For the description of theidle intervals see TS 25.225, Annex A.

8.4A.2 Requirements

8.4A.2.1 UE Measurement Capability
The UE shall be able to monitor up to
- 32intrafrequency TDD cdlls, and
- 32inter frequency cells, including
- TDD cellsdistributed on up to 3 additional TDD carriers and
- Depending on UE capability, FDD cells, distributed on up to 3 FDD carriers.
- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

The requirementsin section 9 on P-CCPCH RSCP measurements are applicable for a UE performing measurements
according to this section. For inter-frequency FDD, TDD and GSM cell re-selection, measurement occasions as
specified in TS 25.331 and, in addition, idle intervals as described in TS 25.225 are used to find and measure on these
cells.

It is defined below how the measurements on different systems and modes are performed given the time allocated to
that system. The requirements in this section are based on the assumption that the time during the measurement
occasions and idleintervals that is allocated to each of the different modes and systems shall be equally shared by the
modes which the UE has capability for and that are in the monitored set signalled by the network.

The UE is required to measure periodically once every time period T s 0n each of the modes and systems, FDD
interfrequency cells, TDD interfrequency cellsand GSM carriers, for which the corresponding parameter Nepp, N1pp
and Nggy IS set to 1, within the measurement time T pess

T

meas

- [(NFDD *+ Nrpp + Nogy )DNTI'I M_REP D-O] ms

where the following parameters are defined:
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N7op =0or 1. If there are inter-frequency TDD cells in the neighbour list Nypp=1, otherwise Nypp=0.

Nepp =0or 1. If the UEiscapable of FDD and there are FDD cellsin the neighbour list Nepp=1
otherwise NFDD =0.

Ngau =0or 1. If the UE is capable of GSM and there are GSM cellsin the neighbour list, Nggu=1,
otherwise Nggy =0.

M_REP is the Measurement Occasion cycle length in number of frames as specified in TS 25.331.

Nt isthe number of framesin each measurement occasion, equal to the length of the largest TTI on

the SCCPCH monitored by the UE. FACHSs that only carry MBM S logical channels (MTCH
MSCH or MCCH) are excluded from measurement occasion calculation.

The FACH Measurement Occasion of N, frames will be repeated every N1 * M_REP frame.

8.4A.2.2 TDD intra frequency measurements

During the CELL_FACH state the UE shall continuously measure identified intra frequency cells and search for new
intrafrequency cells in the monitored set. Intra frequency measurements can be performed (simultaneously to data
reception from the active cell) in al time slots not used for inter frequency measurements.

8.4A.2.2.1 Identification of a new cell

The UE shall be able to identify anew detectable cell belonging to the monitored set within

N Period, Intra
————ms

basic identify TDD, intra N

T

identify intra

=T

Intra
A cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB, DWPCH_Ec/lo > -5 dB.

In the case that MTCH is being received, the UE shall be able to take identified cells into use for MTCH combining
purposes Within Tigeniy inra MS.

If more candidate cells are identified than the UE has combing capability, then cells ranked in decreasing MTCH
reception quality shall be considered for combing purposes.

8.4A.2.2.2 UE P-CCPCH RSCP measurement capability

In the CELL_FACH state the measurement period for intra frequency P-CCPCH RSCP measurements is 200 ms. When
all TS0, DWPTS and main guard period in the measurement period are scheduled for intra frequency measurements, the
UE shall be capable of performing P-CCPCH RSCP measurements for 6 identified intra-frequency cells of the
monitored set and the UE physical layer shall be capable of reporting these measurements to higher layers with the
measurement period of 200 ms. When inter-frequency measurements required by the network have to be performed
during periods of TS0, DWPTS and main guard period, the UE shall be capable of performing P-CCPCH RSCP
measurements for at least Y measurement intra CEllS , Where Y easrement inra 1S defined in the following equation.. The
measurement accuracy for all measured cells shall be as specified in the section 9. If the UE has identified more than

Y measurement intra CEN 1S, the UE shall perform measurements of all identified cells but the reporting rate of P-CCPCH RSCP
measurements of cells from UE physical layer to higher layers may be decreased.

N Period, Intra

3 Nlnt
Ymeas.lrement intra = Fl Oor{xbasjc measurement TDD =

whereby function Floor(x) takes the integer part of x.
Xpasic measurement Top 1S Specified in section 8.1A.2.2.2
T Measurement_Pperiod, intra 1S SPECified in section 8.1A.2.2.2
Nperiod, intra - isspecified in section 8.1A.2.2.2
Nintra : isspecified in section 8.1A.2.2.2
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Thasic identify 10D, inra 1S SPeCified in section 8.1A.2.2.2

8.4A.2.2.2A Timeslot ISCP measurement capability

In the CELL_FACH state the measurement period for intra frequency Timeslot | SCP measurements on arbitrary DL
timedlots, including Beacon timeslots is 400 ms. When no inter frequency measurement is scheduled, the UE shall be
capable of performing Timeslot | SCP measurements on the current serving cell for 5 arbitrary DL timeslots. The UE
physical layer shall be capable of reporting Timeslot | SCP measurements to higher layers with the measurement period
of 400 ms.

When inter-frequency measurements are required by the network, the UE shall be able to perform Timeslot |SCP
measurements on the current serving for at 1east Y messurement intra1scp @rbitrary DL timeslots, where Y neasurement intra1scp 1S
defined in the following equation. Any Timeslot | SCP measurement that could not be performed during that
measurement period, shall be measured in the following measurement periods. The measurement accuracy of the
Timeslot | SCP measurement shall be as specified in the section 9.

T

— Intra
Ymeasurement intra ISCP — FlOOr Xbas'c measurement 1SCP DT
Measurement Period, Intra, ISCP

whereby function Floor(x) takes the integer part of x,
Xpasic measurement 1scp = D (arbitrary DL timeslots of the current serving cell)
Tvessurement_period, Intra, 15cp 1S SPECIfied in section 8.1A.2.2.2A,

Tinra iS Specified in section 8.1A.2.2.2A.

8.4A.2.2.3 RACH Reporting

Reported measurements in the measurement reports sent on the RACH shall meet the requirementsin section 9.

8.4A.2.3 TDD inter frequency measurements

When signalled by the network during CELL_FACH state, the UE shall continuously measure identified inter
frequency cells and search for new inter frequency cellsindicated in the measurement control information.

8.4A.2.3.1 Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within

T

identify inter

T easuremen iod, Inter
= MaX{SOOQ Nbasicidemify TDD,inter E . (Feod I |:NFreq}rnS

Inter FACH

If the UE does not require measurement occasions and idle intervals to perform TDD inter-frequency measurements, the
UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

A cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB, DWPCH_Ec/lo > -5 dB.

8.4A.2.3.2 UE P-CCPCH RSCP measurement capability

When TDD inter frequency measurements are scheduled, the UE physical layer shall be capable of reporting P-CCPCH
RSCP measurements to higher layers with measurement accuracy as specified in section 9 with measurement period
given by

T

measurement inter

T )
— MaX{T N 0 M easurement Period, Inter ENpreq}mS

Measurement Period, Inter * ' ¥ basic measurement TDD inter
Inter FACH

where
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TMeasurement_period Inter 1S SPECified in section 8.1A.2.3.2

N Inter FACH: This is the minimum number of sub-frame in that the signal of P-CCPCH and DwPCH can be
received for inter frequency target cell during the period Tmeasurement_period inter With an arbitrarily
chosen timing. It depends on the channel allocation and on measurement occasions during CELL -
FACH state and is calculated by assuming 2*0.1ms for implementation margin (for the description
of theidle intervals see Annex A of 25.225 and for definition of measurement occasions during
CELL_FACH stategivenby M_REP and TTI see TS 25.331). During the measurement occasions
for CELL_FACH state the UE shall measure primarily cells that can not be measured in theidle
intervals.

Thasic_identity ToD,inter 1S SPECified in section 8.1A.2.3.2
Nhasic identify ToD, Inter 1S SPECIfied in section 8.1A.2.3.2
Thasic measurement TDD inter 1S SPECified in section 8.1A.2.3.2
Npasic measurement TDD, Inter 1S SPECified in section 8.1A.2.3.2
Nereq isspecified in section 8.1A.2.3.2

If the UE does not need measurement occasions and idle intervals to perform inter-frequency measurements, the
measurement period for inter frequency measurements is 480ms.

The UE shall be capable of performing P-CCPCH measurements for Xpasic measurement Top inter 1Nt€r-frequency cells per
TDD frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to higher
layers with the measurement period of Tyeasurement_inter.

Xpasic measurement TDDinter 1S dEfined in section 8.1A.2.3.2.

8.4A.2.4 FDD measurements
The requirements in this section shall apply only to UE supporting 1.28Mcps TDD and FDD.

In the CELL_FACH state when FDD inter frequency measurements are scheduled the UE shall continuously measure
identified inter frequency FDD cells and search for new inter frequency FDD cells indicated in the measurement control
information.

8.4A.2.4.1 Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within

T . .
— Measurement Period FDD inter
Tigentity Fop inter = M@X{ 5000, Ty ity FoDinter T (N e (MS
Inter FACH

If the UE does not require measurement occasions and idle intervals to perform FDD inter-frequency measurements, the
UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000ms.

An inter-frequency FDD cell shall be considered detectable, when CPICH Ec/lo > -20 dB, SCH_Ec/lo > -17 dB and
SCH_Ec/lor is equaly divided between primary synchronisation code and secondary synchronisation code.
8.4A.2.4.2 UE CPICH measurement capability

When FDD inter frequency measurements are scheduled, the UE physical layer shall be capable of reporting
measurements to higher layers with measurement accuracy as specified in sub-clause 9 with measurement period given
by

T . .
_ Measurement Period FDD inter
Tmeasurement FDDinter ~— Max TMeas.lrement Period FDD inter 'Tbasjc measurement FDD inter E |:NFreq ms
Tlnter FACH

TMeasurement_period oD inter 1S SPECified in section 8.1A.2.4.2
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T |nter EACH: Thisisthe minimum time that is available for the inter frequency measurements during the period
Tvessurement_period FDD inter With @n arbitrarily chosen timing. The minimum time depends on the
channel allocation and on measurement occasions during CELL_FACH state and is calculated by
assuming 2*0.1 ms for implementation margin (for the description of theidle intervals see Annex
A of 25.225 and for definition of measurement occasions during CELL_FACH state given by
M_REPand TTI see TS 25.331). It is assumed for the requirement that the slot allocation allows
measurement windows in the idle periods to be of minimum duration necessary to perform the
measurements. During the measurement occasions for CELL_FACH state the UE shall measure
primarily cellsthat can not be measured in the idleintervals.

Thasic identify Fopiner 1S SPECified in section 8.1A.2.4.2
T pasic_messurement_FDD inter 1S SPECified in section 8.1A.2.4.2.
NFreg isspecified in section 8.1A.2.4.2

If the UE does not need measurement occasions and idle intervals to perform inter-frequency measurements, the
measurement period for FDD measurementsis 480 ms.

The UE shall be capable of performing CPICH measurements for Xpasic measurement Fop inter 1NtEr-frequency cells per FDD
frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers
with the measurement period of TyeasurementFoD Inter.

Xpasic measurement FoDinter 1S de€fined in section 8.1A.2.4.2

8.4A.2.5 GSM measurements
The requirementsin this section shall apply to UE supporting 1.28Mcps TDD and GSM.
To support cell reselection the UE shall always perform BSIC verificationin Cell FACH state.

1) For aUE requiring idle intervals or measurement occasions to perform GSM measurements.When signalled by
UTRAN during CELL_FACH state, the UE shall continuously measure GSM cells and search for new GSM cells given
in the monitored set.

In section 8.4A.2.1 the split of measurements between different modes and systems is defined. Every second
measurement window due to idle intervals and measurements occasions scheduled for GSM measurements, as given by
8.4A.2.1 shall be allocated for GSM initial BSIC identification.

The remaining measurement windows due to idle intervals and measurements occasions used for GSM measurements
shall be scheduled as follows. 3 window out of 4 shall be allocated for GSM carrier RSSI measurements and 1 out of 4
shall be allocated for GSM BSIC reconfirmation. The scheduling of measurement windows between GSM carrier RSSI
measurements and GSM BSIC reconfirmation is up to the UE.

2) For aUE not requiring idle intervals and measurement occasionsto perform GSM measurements:
- the UE shall measure all GSM cells present in the monitored set

- therelevant requirements for GSM dedicated mode when a TCH channel is assigned in TS 45.008 shall apply.
Thisisfurther detailed in the following sub-sections.

8.4A.25.1 GSM carrier RSSI
1) For aUE requiring idle intervals or measurement occasions to perform GSM measurements.

An UE supporting GSM measurements shall meet the minimum number of GSM carrier RSSI measurements specified
in table 8.8. This measurement shall be based on measurement windows allocated for GSM carrier RSSI measurements
asdescribed in 8.4A.2.5. Inthe CELL_FACH state the measurement period for the GSM carrier RSSI measurement is
480 ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in TS 45.008, when the given
measurement time allows the UE to take at least 3 GSM carrier RSS| samples per GSM carrier in the monitored set
during the measurement period.
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Table 8.8
. Number of GSM carrier
Meaiurement Window RSSI samples per
ength (slots) .
measurement window
3 1
4 2
5 3
7 6
15 16
30 32
60 64
120 128

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a
GSM neighbour can be a multiple of the measurement period.

2) For aUE not requiring idle intervals and measurement occasionsto perform GSM measurements:

The samples allocated to each carrier shall asfar as possible be uniformly distributed over each measurement period. At
least 3 received signal level measurement samples are required per RSSI value. The measurement period is 480 ms.

In case UTRA RACH procedure prevents the UE from acquiring the required number of samples per GSM carrier
during one measurement period, the GSM carriers that were not measured during that measurement period shall be
measured in the following measurement periods.

8.4A.2.5.2 BSIC verification
1) For aUE requiring idle intervals or measurement occasions to perform GSM measurements.
The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

Initial BSIC identification

Includes searching for the BSIC and decoding the BSIC for the first time when there is no knowledge about the relative
timing between the TDD and GSM cell. The UE shall trigger the initial BSIC identification within 50% of the available
measurement windows. The requirements for Initial BSIC identification can be found in 8.4A.2.5.2.1,Initial BSIC
identification

BSIC re-confirmation

Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed. The UE shall trigger the
BSIC re-confirmation within the available measurement windows. The requirements for Initial BSIC identification can
be found in section 8.4A.2.5.2.2, BSIC re-confirmation.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

The BSIC of aGSM cell is considered to be 'verified' if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least one time (initial BSIC identification) and from that moment the BSIC shall be re-confirmed
at least once every 6 times T e confirm aport SECONAS. Otherwise the BSIC of the GSM cell is considered as 'non-verified'.
The time requirement for initial BSIC identification, Tigenify aort, @Nd the BSIC re-confirmation interval Tre.confirm abort CaN
be found in the sections below.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in TS 45.005.

2) For aUE not requiring idle intervals and measurement occasions to perform GSM measurements:

The UE shall attempt to check the BSIC for at least the 6 strongest GSM carriers at least every 10 seconds, to confirm
that it is monitoring the same cell, asfar as UTRA RACH procedure does not prevent UE from decoding BSIC.
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If aBSIC is decoded and matches the expected value, it is considered as 'verified', elseit is considered as 'non verified'.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in TS 45.005.

8.4A.25.2.1 Initial BSIC identification

This measurement is performed in the measurement windows allocated for Initial BSIC identification as described in
8.4A.2.5.

For GSM cells that are requested with BSIC verified the UE shall continuously attempt to decode the SCH on the
BCCH carrier of the 6 strongest BCCH carriers of the GSM cells indicated in the measurement control information.
The UE shall give priority for BSIC decoding attemptsin decreasing signal strength order to BSIC carriers with
unknown BSIC. The strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier
RSSI vaue.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all
available measurements windows allocated for GSM initial BSIC identification according section 8.4A.2.5 to attempt to
decode the BSIC from that GSM BCCH carrier.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC
identification with the next GSM BCCH carrier, in signa strength order, with unknown BSIC. The GSM cell for which
the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenify avort, the UE shall abort the
BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification
of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification
failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the
rest of the 6 strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Tigentify abort is specified in section 8.1A.2.5.

8.4A.25.2.2 BSIC re-confirmation
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of 6 identified GSM cells. Initial timing information is obtained from the
initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement window allocated for GSM BSIC reconfirmation as described in 8.4A.2.5, the UE shall attempt
to decode the BSIC falling within the effective measurement window duration. If more than one BSIC can be decoded
within the same measurement window, priority shall be given to the least recently decoded BSIC.

If the UE failsto decode the BSIC after two successive attempts, the UE shall abort the BSIC re-confirmation attempts
for that GSM cell. The GSM cell shall be treated as anew GSM cell with unidentified BSIC and the GSM cell shall be
moved to the initial BSIC identification procedure, see section 8.4A.2.5.2.1. The UE shall be able to make BSIC re-
confirmation attempts for the 6 strongest GSM cells in the monitored list.

T re-confirm abort 1S SPECified in section 8.1A.2.5.

It is assumed for the requirement that the measurement windows possible due to higher layer parameters are of
minimum duration necessary to perform the measurements.

8.4B  Measurements in CELL_FACH State (7.68 Mcps option)

8.4B.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_FACH state. The
requirements are split in TDD intrafrequency, TDD inter frequency, FDD and GSM measurements. These
measurements may be used by the UTRAN, e.g. for handover decisions. The measurements are defined in [14], the
measurement model is defined in [15] and measurement accuracies are specified in section 9. Control of measurement
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reporting is specified in [16] and parallel measurements are specified in section 8.2B. For the description of theidle
intervals see [14].

8.4B.2 Requirements

8.4B.2.1 UE Measurement Capability
The UE shall be able to monitor up to
- 32intrafrequency TDD cells (including serving cell), and
- 32inter frequency cells, including
- TDD mode cells distributed on up to 2 additional TDD carriers and
- Depending on UE capability, FDD mode cells, distributed on up to 3 FDD carriers.
- Depending on UE capability, 32 inter RAT GSM cdlls.

The requirementsin section 9 on P-CCPCH RSCP measurements are applicable for a UE performing measurements
according to this section. For inter-frequency FDD, TDD and GSM cell re-selection, measurement occasions as
specified in [16] and idle intervals as described in [14] are used to find and measure on other cells.

It is defined below how the measurements on different systems and modes are performed given the time allocated to
that system. The requirementsin this section are based on the assumption that the time during the measurement
occasions and idle intervals that is allocated to each of the different modes and systems shall be equally shared by the
modes which the UE has capability for and that are in the monitored set signalled by the network.

The UE is required to measure periodically once every time period T s 0N each of the modes and systems, FDD
interfrequency cells, TDD interfrequency cellsand GSM carriers, for which the corresponding parameter Nepp, Ntpp
and Nggy IS set to 1, within the measurement time T pess

Tireas = [(NFDD +Nipp + Negy )DNTI'I [(M_REP EI-O] ms

meas

where the following parameters are defined:

N7op =0or 1. If there are inter-frequency TDD cells in the neighbour list Nypp=1, otherwise Nypp=0.

Nepp =0or 1. If the UEiscapable of FDD and there are FDD cellsin the neighbour list Nepp=1
otherwise NFDD =0.

Ngau =0or 1. If the UE is capable of GSM and there are GSM cellsin the neighbour list, Nggu=1,
otherwise Nggy =0.

M_REP is the Measurement Occasion cycle length in number of frames as specified in [16].

Nt isthe number of framesin each measurement occasion, equal to the length of the largest TTI on

the SCCPCH monitored by the UE.

The FACH Measurement Occasion of N, frames will be repeated every N1 * M_REP frame.

Table 8.8A: K values for each Nty value

Nt K
1 3,4,5,6
2 2,3,45
4 2,3,4
8 1,2,3
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8.4B.2.2 TDD intra frequency measurements

During the CELL_FACH state the UE shall continuously measure identified intra frequency TDD cells and search for
new intrafrequency TDD cellsin the monitored set. If a measurement occasion is activated, intra frequency
measurements can be performed between the measurement occasions.

In case no measurement occasion is activated, in order for the requirements in the following subsections to apply, the
Beacon timed ots of the intra-frequency TDD cellsindicated in the measurement control information shall either be
synchronised with the Beacon timeslots of the serving cell, such that the UE can measure an intra-frequency cell TDD
cell at least once every frame for the slot allocation casein use in this cell. The UE shall be capable of intra frequency
measurements during active DL timedlots.

8.4B.2.2.1 Identification of a new cell

The UE shall be able to identify anew inter frequency TDD detectable cell belonging to the monitored set within
Tidentify intra MS, Where Tigeniry inra 1S SPECified in section 8.1B.2.2.1.

8.4B.2.2.2 UE P-CCPCH RSCP measurement capability

In CELL_FACH state the UE shall be capable of performing P-CCPCH RSCP measurements for X messurement intra
identified intra-frequency TDD cells of the monitored set with a measurement period for intra-frequency P-CCPCH
RSCP measurements T measurement period intra, WHEre

X measurement intra 1S SPeCified in section 8.1B.2.2.2
T messurement period intra 1S SPECified in section 8.1B.2.2.2

The UE physical layer shall be capable of reporting these measurements to higher layers with the measurement period

Tmeasurement period intra-

If the UE hasidentified more than X measurement intra 1 Ntra-frequency cells, the UE shall perform measurements of all
identified cells but the reporting rate of P-CCPCH RSCP measurements of cells from UE physical layer to higher layers
may be decreased. The measurement accuracy for al measured cells shall be as specified in the section 9.

8.4B.2.2.3 Timeslot ISCP measurement capability

In CELL_FACH state the measurement period for intrafrequency Times ot |SCP measurements on arbitrary DL
timedlots, including Beacon timeslots is 400 ms. The UE shall be capable of performing Timeslot |SCP measurements
on the current serving cell for 10 arbitrary DL timeslots. The UE physical layer shall be capable of reporting Timeslot
| SCP measurements to higher layers with the measurement period of 400 ms.

8.4B.2.2.4 RACH reporting

Reporting measurements in the measurement reports sent on the RACH shall meet the requirementsin section 9.

8.4B.2.3 TDD inter frequency measurements

When signalled by UTRAN during CELL_FACH state, the UE shall continuously measure identified inter frequency
TDD cells and search for new inter frequency TDD cells indicated in the measurement control information.

In CELL_FACH state, measurements opportunities for TDD inter-frequency measurements are provided by means of
measurement occasions and idle intervals.

8.4B.2.3.1 Identification of a new cell

When measurement occasions and idle intervals are used for inter-frequency TDD measurements, the UE shall be able
to identify a new detectable inter-frequency TDD cell belonging to the monitored set within

Inter FACH

Tienity inter = MaX{SOOO, Ceil{ pasic dently TOD Ine } [T ess (N Ereq o0 } ms
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If the UE does not require measurement occasions and idle intervals to perform TDD inter-frequency measurements, the
UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

8.4B.2.3.2 P-CCPCH RSCP measurement period

When measurement occasions and idle intervals are used for inter-frequency TDD measurements, the UE shall be
capable of performing P-CCPCH RSCP measurements for X measurement ToD inter INter-frequency TDD cells per TDD
frequency of the monitored set.

The UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as
specified in section 9 with measurement period of T easurement inter-

T

. Tbas'c measurement TDD inter
measurement inter = MaX{Tmeawrement period TDD inter '2 |:rmeas'Cei l{ |:rmeas [N Freq

Inter FACH

If the UE does not require idle intervals to perform inter-frequency TDD measurements, the measurement period for
inter frequency P-CCPCH RSCP measurements shall be 480 ms.

Where,
Xmeasurement TDD inter 1S SPECified in section 8.1B.2.4.2.
T measurement_period inter 1S SPECified in section 8.1B.2.3.2
Twmeas IS Specified in section 8.4B.2.1.
T inter racH: 1Sequal to (N*10 - 2¥0.5) ms.
Thasic identify ToD inter = 800 MS.

T asic measurement TDD inter = 50 MS

Nrreq TopiS SPECified in section 8.1B.2.3.2

8.4B.2.4 FDD measurements
The requirementsin this section shall apply to UE supporting TDD and FDD.

In the CELL_FACH state when FDD inter frequency measurements are scheduled the UE shall continuously measure
detected inter frequency FDD cells and search for new inter frequency cellsindicated in the measurement control
information.

In CELL_FACH state, measurements opportunities for FDD inter-frequency measurements are provided by means of
measurement occasions and idle intervals.

8.4B.2.4.1 Identification of a new cell

When measurement occasions and idle intervals are used for inter-frequency FDD measurements, the UE shall be able
to identify a new detectable inter frequency FDD cell belonging to the monitored set within

T .. .
Tidentify FODinter = Max{5000, Ceil{ basic identify FDD inter } D.m ENFreq,FDD}

Inter FACH

If the UE does not require measurement occasions and idle intervals to perform FDD inter-frequency measurements, the
UE shall be able to identify a new detectable inter-frequency FDD cell belonging to the monitored set within 5000 ms.

An inter-frequency FDD cell shall be considered detectable, when CPICH Ec/lo > -20 dB, SCH_Ec/lo > -17 dB and
SCH_Ec/lor is equaly divided between primary synchronisation code and secondary synchronisation code.
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8.4B.2.4.2 UE CPICH measurement capability

When measurement occasions and idle intervals are used for FDD inter frequency measurements, the UE physical layer
shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9
with measurement period given by

T

measurement FDD inter measurement period FDD inter ?

T . .
— MaX{T 2 Ermeas,cei l{ basic measurement FDD inter } Ermeas [N Freq FOD } ms

Inter FACH

If the UE does not require measurement occasions and idle intervals to perform inter-frequency FDD measurements, the
measurement period for inter frequency CPICH measurements shall be 480 ms.

The UE shall be capable of performing CPICH measurements for X nessurement Fop inter INtEr-frequency FDD cells per
frequency of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers
with the measurement period of T easurement FDD inter-

X pasic measurement FDD inter 1S SPECified in section 8.1B.2.4.2.

T messurement_period FoD inter 1S SPECified in section 8.1B.2.4.2
Tinter Fach: 1S Specified in section 8.4B.2.3.2

Thesicidentfy FoD inter 15 SPECified in section 8.1B.2.4.2

T basic measurement FDD inter 1S SPECified in section 8.1B.2.4.2.

Nereq ropi S SPeCified in section 8.1B.2.4.2

8.4B.2.5 GSM measurements
The requirementsin this section shall apply to UE supporting TDD and GSM.

In CELL_FACH state, measurements opportunities for GSM measurements are provided by means of measurement
occasions and idle intervals.

Measurements on GSM cells can be regquested with BSIC verified or BSIC non-verified.

a) InCELL_DCH state, when signaled by UTRAN and when measurement occasions and idle intervals are used
for GSM measurements, the UE shall continuously measure GSM cells and search for new GSM cells givenin
the monitored set.

- Insection 8.4B.2.1 the split of measurements between different modes and systems is defined. Every second
measurement opportunity scheduled for GSM measurements, as given by 8.4B.2.1 shall be allocated for
GSM initial BSIC identification.

- Theremaining measurement opportunities scheduled for GSM measurements shall be scheduled as follows. 3
measurement opportunities out of 4 shall be allocated for GSM carrier RSSI measurements and 1 out of 4
shall be alocated for GSM BSIC reconfirmation. The scheduling of measurement opportunities between
GSM carrier RSSI measurements and GSM BSIC reconfirmation is up to the UE.

b) In CELL_FACH state, when signaled by UTRAN and when the UE does not need measurement occasions and
idle intervals to perform GSM measurements, the UE shall measure all GSM cells present in the monitored set

- therelevant requirements for GSM dedicated mode when a TCH channel is assigned in [21] shall apply. This
is further detailed in the following sub-sections.

8.4B.2.5.1 GSM carrier RSSI
a) For a UE using measurement occasions and idle intervalsto perform GSM measurements

A UE supporting GSM measurements using measurement occasions and idle intervals shall meet the minimum number
of GSM carrier RSSI measurements specified in table 8.8B.

In CELL_FACH state the measurement period, Tmeasurement period csm, TOr the GSM carrier RSSI measurement is 480 ms.
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The UE shall meet the measurement accuracy requirements stated for RXLEV in [21], when the given measurement
time allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the

measurement period.

Table 8.8B
M . Number of GSM carrier RSSI
easurement opportunity samples per measurement
length (timeslots) opportunity.

3 1

4 2

5 3

6 4

7 6

8 7

9 8

10 10

11 11

12 12

13 14

15 16

30 32

60 64
120 128

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a
GSM neighbour can be a multiple of the measurement period.

b) For a UE not using measurement occasions and idle intervalsto perform GSM measurements

The samples allocated to each carrier shall asfar as possible be uniformly distributed over each measurement period. At
least 3 received signal level measurement samples are required per GSM carrier RSSI measurement. The measurement

period shall be 480 ms.

In case UTRA RACH procedure prevents the UE from acquiring the required number of samples per GSM carrier
during one measurement period, the GSM carriers that were not measured during that measurement period shall be
measured in the following measurement periods.

8.4B.2.5.2 BSIC verification
a) For a UE using measurement occasions and idle intervalsto perform GSM measurements
The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

1) Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when there
is no knowledge about the relative timing between the TDD and GSM cell. The requirements for Initial BSIC
identification can be found in 8.4B.2.5.2.1.

2) BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is
performed. The requirements for Initial BSIC identification can be found in 8.4B.2.5.2.2.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

The UE shall consider the BSIC of aGSM cell to be 'verified' if it has decoded the SCH of the BCCH carrier and
identified the BSIC at least onetime (initial BSIC identification) From that time instant, the UE shall attempt to re-
confirm the BSIC at |east once every 6 times T e confirm avort SECONAS. Otherwise, the UE shall consider the BSIC of the

GSM cell to be 'non-verified'.

ETSI



3GPP TS 25.123 version 7.1.0 Release 7 122 ETSI TS 125 123 V7.1.0 (2006-06)

The time requirement for initial BSIC identification, Tigeniy asort, @1d the BSIC re-confirmation interval T e confirm aport CaN
be found in the sections below.

The UE shall be able to decode a BSIC for the purpose of initial BSIC identification or BSIC reconfirmation within a
measurement opportunity, when the time difference between the middle of the received GSM synchronisation burst at
the UE and the middle of the measurement opportunity is within the limits specified in Table 8.8.C.

Table 8.8C
Idle Interval Length
(timeslots) Maximum time difference [ps]
3 + 65
4 + 398
5 +732
6 + 1065
7 + 1398
8 +1732
9 + 2065
10 + 2398
11 + 2732
12 + 3065
13 + 3398
15 +4100
30 + 9100
60 +19100
120 + 39100

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

b) For a UE not using measurement occasions and idle intervals to perform GSM measurements

The UE shall attempt to verify the BSIC for at least the 6 strongest GSM carriers at least every 10 seconds, to confirm
that it is monitoring the same cell, asfar as UTRA RACH procedure does not prevent UE from decoding BSIC.

If aBSIC is decoded and matches the expected value, the UE shall consider it as 'verified', otherwise it shall consider it
as 'non-verified'.

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [20].

8.4B.2.5.2.1 Initial BSIC identification
This measurement shall be performed in the measurement opportunities as described in 8.4B.2.5.

The UE shall continuously attempt to decode the BSIC of the SCH on the BCCH carrier of the 6 strongest BCCH
carriers of the GSM cellsindicated in the measurement control information. The UE shall give priority for BSIC
decoding attempts in decreasing signal strength order to BSIC carriers with unknown BSIC. The strongest BCCH
carrier is defined as the BCCH carrier having the highest measured GSM carrier RSSI value.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all
available measurement opportunities allocated for GSM initial BSIC identification according section 8.4B.2.5to
attempt to decode the BSIC from that GSM BCCH carrier.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC
identification with the next GSM BCCH carrier, in signa strength order, with unknown BSIC. The GSM cell for which
the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigeniry avort, the UE shall abort the
BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification
of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification
failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the
rest of the 6 strongest GSM BCCH carriers in the monitored set with unknown BSIC.
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Tidentify abort 1S SPECified in section 8.1B.2.5.

8.4B.2.5.2.2 BSIC re-confirmation
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of 6 identified GSM cells. Initial timing information is obtained from the
initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement opportunity allocated for GSM BSIC reconfirmation as described in 8.4B.2.5, the UE shall
attempt to decode the BSIC occurring during the measurement opportunity. When the UE has to select one out of
several possible GSM cellsto reconfirm during the same measurement opportunity, priority shall be given to the least
recently decoded BSIC.

If the UE failsto decode the BSIC after two successive attempts, the UE shall abort the BSIC re-confirmation attempts
for that GSM cell. The GSM cell shall be treated as anew GSM cell with unidentified BSIC and the GSM cell shall be
moved to theinitial BSIC identification procedure, see section 8.4B.2.5.2.1. The UE shall be able to make BSIC re-
confirmation attempts for the 6 strongest GSM cells in the monitored list.

Where T e confirm abort 1S Specified in section 8.1B.2.5.

8.5 Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_FACH state (3.84 Mcps TDD option)

85.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria.

8.5.2 Requirements

In this section reporting criteria can be either event triggered reporting criteria or periodic reporting criteria.

Table 8.9A: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Traffic volume measurements 2 + (2 per Transport
Channel)

8.5A  Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_FACH state (1.28 Mcps option)

8.5A.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria.

8.5A.2 Requirements

In this section reporting criteria can be either event triggered reporting criteria or periodic reporting criteria.

Table 8.9: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Traffic volume measurements ]
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8.5B  Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_FACH state (7.68 Mcps TDD option)

8.5B.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria.

8.5B.2 Requirements

In this section reporting criteria can be either event triggered reporting criteria or periodic reporting criteria.

Table 8.9B: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Traffic volume measurements 2 + (2 per Transport
Channel)
9 Measurements performance requirements

One of the key services provided by the physical layer is the measurement of various quantities which are used to
trigger or perform a multitude of functions. Both the UE and the UTRAN are required to perform a variety of
measurements. The complete list of measurementsis specified in 3GPP TS 25.302 " Services Provided by Physical
Layer". The physical layer measurements for TDD are described and defined in 3GPP TS 25.225 "Physical layer —
Measurements (TDD)". In this clause for TDD, per each measurement the relevant requirements on performancein
terms of accuracy are reported.

The accuracy requirements in this clause are applicable for AWGN radio propagation conditions.
Unless explicitly stated,
— Reported measurements shall be within defined range in 90 % of the cases.

- Measurement channel is 12,2 kbps as defined in 3GPP TS 25.102 annex A. This measurement channel is used
both in active cell and cells to be measured.

- Physical channels used as defined in 3GPP TS 25.102 annex A.

- All requirements are defined when UE isina CELL_DCH or CELL_FACH stage. The difference between
modes are the reporting delay. Some of the measurements are not requested to be reported in both stages.

— Singletask reporting.

— Power control is active.

9.1 Measurements performance for UE
The requirementsin this clause are applicable for a UE:

- instate CELL_DCH and state CELL_FACH.

- performing measurements according to section 8.

- that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
guantity over the measurement period. The reference point for the measurement result after layer 1 filtering isreferred
to as point B in the measurement model described in TS25.302.
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The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3 filtering disabled.

9.1.1 Performance for UE measurements in downlink (RX)

9111 P-CCPCH RSCP (TDD)
These measurements consider P-CCPCH RSCP measurements for TDD cells.

The measurement period for CELL_DCH and CELL_FACH state state can be found in section 8.

9.1.1.1.1 Absolute accuracy requirements

9.1.1.1.1.1 3.84 Mcps TDD option
The accuracy requirements in table 9.1 are valid under the following conditions:
P-CCPCH RSCP = -102 dBm.

The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6

Table 9.1: P-CCPCH_RSCP absolute accuracy

Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [dNI|3|_r|nZ/]3.84
dBm +6 +9 -94...-70
P-CCPCH_RSCP dBm +8 +11 -70...-50
9.1.1.1.1.2 1.28 Mcps TDD option
The accuracy requirements in table 9.1A are valid under the following conditions:
P-CCPCH RSCP = -102 dBm
P-CCPCH Ec/lo > -8dB
DwPCH_Ec/lo >-5dB
Table 9.1A: P-CCPCH_RSCP absolute accuracy
Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [dﬁ"TZ/]LZS
dBm +6 +9 -94...-70
P-CCPCH_RSCP dBm +8 +11 -70...-50

9.1.1.11.3

7.68 Mcps TDD option

The accuracy requirements in table 9.1B are valid under the following conditions:

P-CCPCH RSCP = -102 dBm.

The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1B.2.6
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Table 9.1B: P-CCPCH_RSCP absolute accuracy

Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [d,\/?|$/]7'68
dBm +6 +9 -94...-70
P-CCPCH_RSCP dBm +8 +11 -70...-50

9.1.1.1.2

9.11121

Relative accuracy requirements

3.84 Mcps TDD option

The P-CCPCH_RSCP intra-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell
compared to the P-CCPCH_RSCP measured from another cell on the same frequency.

The accuracy requirements in table 9.2 are valid under the following conditions:

P-CCPCH RSCP1,2 = -102 dBm.

P-CCPCH RSCPJdeBm —-P-CCPCH RSCF’ZImdBm

Relative lo difference [dB] < relative RSCP difference [dB]

< 20dB

The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6

It is assumed that the measurements of P-CCPCH RSCP1 and P-CCPCH RSCP2 can be performed within 20ms
due to dot allocations in the cells concerned.

Table 9.2: P-CCPCH_RSCP intra-frequency relative accuracy

Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [dBm/ relative RSCP
3.84MHz] | difference [dB]
+1 *1 <2
P-CCPCH_RSCP dBm +2 +2 -94...-50 2.14
+3 +3 >14

The P-CCPCH_RSCP inter-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell
compared to the P-CCPCH_RSCP measured from another cell on a different frequency.

The accuracy requirements in table 9.3 are valid under the following conditions:

P-CCPCH RSCP1,2 = -102 dBm.

P-CCPCHRSCPY _ -P-CCPCHRSCPZ

< 20dB

The received signal levels on SCH and P-CCPCH are according the requirementsin paragraph 8.1.2.6

Table 9.3: P-CCPCH_RSCP inter-frequency relative accuracy

Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [d'\/li_r'nzl]3.84
P-CCPCH_RSCP dBm +6 +6 -94...-50

9.1.11.2.2

1.28 Mcps TDD option

The P-CCPCH_RSCP intra-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell
compared to the P-CCPCH_RSCP measured from another cell on the same frequency.
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The accuracy requirements in table 9.3A are valid under the following conditions:
P-CCPCH RSCP1,2 = -102 dBm.

P-CCPCHRSCP], . —P-CCPCHRSCPZ. _ |<20dB

Relative lo difference [dB] < relative RSCP difference [dB]

P-CCPCH Ec/lo > -8 dB

DWPCH_Ec/lo > -5 dB

It is assumed that the measurements of P-CCPCH RSCP1 and P-CCPCH RSCP2 can be performed within

20ms.
Table 9.3A: P-CCPCH_RSCP intra-frequency relative accuracy
Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition 10 [dBm relative RSCP
/1.28 MHz] | difference [dB]
+1 +1 <2
P-CCPCH_RSCP dBm +2 +2 -94...-50 2..14
+3 +3 >14

The P-CCPCH_RSCP inter-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell
compared to the P-CCPCH_RSCP measured from another cell on a different frequency.

The accuracy requirements in table 9.3B are valid under the following conditions:

P-CCPCH RSCP1,2 = -102 dBm.

P-CCPCHRSCPY _ -P-CCPCHRSCPZ

P-CCPCH Ec/lo > -8 dB

DWPCH_Ec/lo > -5 dB

< 20dB

Table 9.3B: P-CCPCH_RSCP inter-frequency relative accuracy

Accuracy [dB] Conditions
Parameter Unit . Extreme condition lo [dBm/1.28
Normal condition MHZ]
P-CCPCH_RSCP dBm +6 +6 -94...-50

9.11.1.2.3 7.68 Mcps TDD option

The P-CCPCH_RSCP intra-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell
compared to the P-CCPCH_RSCP measured from another cell on the same frequency.

The accuracy requirements in table 9.3C are valid under the following conditions:

P-CCPCH RSCP1,2 = -102 dBm.

P-CCPCHRSCP] . —P-CCPCHRSCPZ.  |<20dB

Relative lo difference [dB] < relative RSCP difference [dB]

The received signal levels on SCH and P-CCPCH are according the requirementsin paragraph 8.1B.2.6

ETSI



3GPP TS 25.123 version 7.1.0 Release 7

128

ETSI TS 125 123 V7.1.0 (2006-06)

It is assumed that the measurements of P-CCPCH RSCP1 and P-CCPCH RSCP2 can be performed within 20ms
due to slot alocations in the cells concerned.

Table 9.3C: P-CCPCH_RSCP intra-frequency relative accuracy

Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [dBm/ relative RSCP
7.68MHz] | difference [dB]
*1 *1 <2
P-CCPCH_RSCP dBm 2 +2 -94...-50 2.14
+3 +3 >14

The P-CCPCH_RSCP inter-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell
compared to the P-CCPCH_RSCP measured from another cell on a different frequency.

The accuracy requirements in table 9.3D are valid under the following conditions:

P-CCPCH RSCP1,2 = -102 dBm.

P-CCPCHRSCP] . —P-CCPCHRSCPZ.  |<20dB

The received signal levels on SCH and P-CCPCH are according the requirementsin paragraph 8.1B.2.6

Table 9.3D: P-CCPCH_RSCP inter-frequency relative accuracy

Accuracy [dB] Conditions
Parameter Unit Normal condition Extreme condition lo [d'\/l?|_r|rwz/]7.68
P-CCPCH_RSCP dBm +6 +6 -94...-50
9.1.1.1.3 Range/mapping

The reporting range for P-CCPCH RSCP is from -120 ...-25 dBm.

In table 9.4 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy
range.

Table 9.4

Reported value Measured quantity value Unit
P-CCPCH RSCP_LEV _-05 P-CCPCH RSCP <-120 dBm
P-CCPCH RSCP_LEV _-04 -120 < P-CCPCH RSCP <-119 dBm
P-CCPCH RSCP_LEV _-03 -119 < P-CCPCH RSCP <-118 dBm
P-CCPCH RSCP_LEV _89 -27 < P-CCPCH RSCP < -26 dBm
P-CCPCH RSCP_LEV _90 -26 < P-CCPCH RSCP < -25 dBm
P-CCPCH RSCP_LEV _91 -25 < P-CCPCH RSCP dBm

9.1.1.2

Note:

CPICH measurements (FDD)
This measurement is used for handover between UTRA TDD and UTRA FDD.

These measurements consider CPICH RSCP and CPICH Ec/lo measurements. The requirements in this section are
val