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Foreword

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

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

Version 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

The present document specifies requirements for support of Radio Resource Management for FDD. These requirements
include requirements on measurements in UTRAN and the UE as well as requirements on node dynamical behaviour

and interaction, in terms of delay and response characteristics.

2 References

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

document.

- 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 refers to the latest version of that document in the same

Release as the present document.

[1] 3GPP TS 25.304: "UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected
Mode".

2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

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

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

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

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

[7] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[8] 3GPP TS 25.141: "Base station conformance testing (FDD)".

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

[10] 3GPP TS 25.113: "Base station EMC".

[17] 3GPP TR 25.942: "RF System scenarios'.

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

[13] 3GPP TS 25.215: "Physical Layer Measurements (FDD)".

[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] 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’.

[18] 3GPP TS 25.214: "Physical layer procedures (FDD)"

[19] 3GPP TS 25.321: "MAC protocol specification”

[20] 3GPP TS 25.303: "Interlayer Procedures in Connected Mode".
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[21] 3GPP TS 45.008: "Radio subsystem link control".

[22] 3GPP TS 45.005: "Radio transmission and reception”.

[23] 3GPP TS 26.103: " Speech Codec List for GSM and UMTS".

[24] 3GPP TS 36.133: "Requirements for support of radio resource management”.

[25] 3GPP TS 36.304: "User Equipment (UE) proceduresin idle mode".

[26] 3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial

Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);
Overall description; Stage 2"

[27] 3GPP TS 36.331: "Radio Resource Control (RRC)".

[28] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

[29] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation ".

[30] IEEE 802.11: "Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications’.

[31] 3GPP TS 25.306: "UE Radio Access Capabilities'.

[32] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes 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 lub 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., Ec, OCNS E;and S
CCPCH_E.) and others defined in terms of PSD (lo, loc, lor @1d Tor). There also exist quantities that are a ratio of energy
per chip to PSD (DPCH_Ed/Iqr, Edlo €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 a power ratio, which is more useful from a measurement point of view. It follows that an energy per chip of X
dBm/3,84 MHz can be expressed as a mean power per chip of X dBm. Similarly, asignal PSD of Y dBm/3,84 MHz can
be expressed as asigna power of Y dBm.

MBSFN cluster: Set of cells operating in MBSFN mode providing only MBMS service in PtM mode and seen as one
cell by aUE.

Adjacent Frequency: A downlink frequency in the inter-frequency cell info list that is within 5 MHz from the intra
frequency. It isexplicitly indicated by UTRAN to UE via upper layer signaling.

Primary uplink frequency: If asingle uplink frequency is configured for the UE, then it is the primary uplink
frequency. In case more than one uplink frequency is configured for the UE, then the primary uplink frequency isthe
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frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is
transmitted. The association between a pair of uplink and downlink frequenciesisindicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is afrequency on which an E-DCH corresponding to a
serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair
of uplink and downlink frequenciesisindicated by higher layers.

Activated Uplink Frequency: For a specific UE, an uplink frequency is said to be activated if the UE is allowed to
transmit on that frequency. The primary uplink frequency is always activated when configured while a secondary uplink
frequency hasto be activated by means of an HS-SCCH order in order to become activated.

Normal Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA, the group
of inter-frequency carriers or inter-RAT carriersis divided into two groups. The group which has a better delay
performance compared to the other group is refered to as the normal performance group.

Reduced Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group
of inter-frequency carriers or inter-RAT carriersis divided into two groups. The group which has worse delay
performance compared to the other group is refered to as the reduced performance group.

eDRX cycles: eDRX cycles and associated parameters are defined in TS 24.008 [32].

3.2 Symbols

For the purposes of the present document, the following symbol applies:

[--] Valuesincluded in square bracket must be considered for further studies, because it
means that a decision about that value was not taken.

CPICH_Ec Average energy per PN chip for the CPICH

CPICH_Ec/lor The ratio of the transmit energy per PN chip of the CPICH to the total transmit power
spectral density at the Node B antenna connector.

CPICH_Ec/lo The ratio of the received energy per PN chip for the CPICH to the total received power

spectral density at the UE antenna connector. For a UE that is able to simultaneously
receive signals from more than 1 carrier, CPICH_Ec/lo is defined for each carrier

individually.

DPCH_Ec/lor Theratio of the transmit energy per PN chip of the DPCH to the total transmit power
spectral density at the Node B antenna connector.

Ec Average energy per PN chip.

eDRX_IDLE eDRX cyclesused in idle mode.

Es Received energy per resource element (power normalized to the subcarrier spacing)

during the useful part of the symboal, i.e. excluding the cyclic prefix, at the UE antenna
connector and applicable to E-UTRA signalsonly.

lo Thetotal received power density, including signal and interference, as measured at the
UE antenna connector. For a UE that is able to simultaneoudly receive signals from
more than 1 carrier, lo is defined for each carrier individually.

lob Thetotal received power density, including signal and interference, as measured at the
BS antenna connector.
loc The power spectral density (integrated in a noise bandwidth equal to the chip rate and

normalized to the chip rate)of a band limited noise source (simulating interference from
cells, which are not defined in atest procedure) as measured at the UE antenna
connector. For a UE that is able to simultaneoudly receive signals from more than 1
carrier, loc is defined for each carrier individually.

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

Tor The received power spectral density (integrated in a bandwidth of (1+a) timesthe chip

rate and normalized to the chip rate) of the downlink signal as measured at the UE
antenna connector. For a UE that is able to simultaneously receive signals from more
than 1 carrier, Tor is defined for each carrier individually.

lot The received power spectral density of the total noise and interference for a certain
resource element (power integrated over the RE and normalized to the subcarrier
spacing) as measured at the UE antenna connector and applicable to E-UTRA signals
only.
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OCNS Ec/lor Theratio of the transmit energy per PN chip of the OCNS to the total transmit power
spectral density at the Node B antenna connector.

PCCPCH_Ec/lor Theratio of the transmit energy per PN chip of the PCCPCH to the total transmit power
spectral density at the Node B antenna connector.

PENALTY_TIME Defined in TS 25.304, subclause 5.2.6.1.5

PICH_Ec/lor The ratio of the transmit energy per PN chip of the PICH to the total transmit power
spectra density at the Node B antenna connector.

Qhyst Defined in TS 25.304, subclause 5.2.6.1.5

Qoffsetsn Defined in TS 25.304, subclause 5.2.6.1.5

Qquamin Defined in TS 25.304, subclause 5.2.6.1.5

Qrxlevmin Defined in TS 25.304, subclause 5.2.6.1.5

SCH_Ec/lor Theratio of the transmit energy per PN chip of the SCH to the total transmit power
spectral density at the Node B antenna connector.

SCH_RP Received (linear) average power of the resource elements that carry E-UTRA
synchronisation signal, measured at the UE antenna connector and applicable to E-
UTRA signasonly.

Sintersearch Defined in TS 25.304, subclause 5.2.6.1.5

Sintrasearch Defined in TS 25.304, subclause 5.2.6.1.5

SsearchRAT Defined in TS 25.304, subclause 5.2.6.1.5

T1 Time period 1

T2 Time period 2

TEMP_OFFSET Defined in TS 25.304, subclause 5.2.6.1.5

Threg']serving_high Definedin TS 25304, subclause 5.2.6.1.5

ThreShserving_low Definedin TS 25304, subclause 5.2.6.1.5

Threshy nigh Defined in TS 25.304, subclause 5.2.6.1.5

Threshy jow Defined in TS 25.304, subclause 5.2.6.1.5

TRE-ESTABLISH-REQ The RRC Re-establishment delay requirement, the time between the moment when
erroneous CRCs are applied, to when the UE starts to send preambles on the PRACH.

Treselection Defined in TS 25.304, subclause 5.2.6.1.5

TS Basic time unit, defined in TS 36.211, clause 4

UE_ TXPWR_MAX_RACH Definedin TS 25.304, subclause 5.2.3.1.2.

3.3 Abbreviations

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

AWGN Additive White Gaussian Noise
BCH Broadcast Channel

BER Bit Error Ratio

BLER Block Error Ratio

BS Base Station

CFN Connection Frame Number
CLTD Closed Loop Transmit Diversity
CPICH Common Pilot Channel

CSG Closed Subscriber Group

CGl Cell Global Identifier
DC-HSDPA Dual Cell HSDPA

DC-HSDPA-MIMO
DC-HSDPA with MIMO

DC-HSUPA Dual Cell HSUPA

DL Down link (forward link)

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DRX Discontinuous Reception

eNB E-UTRAN NodeB

eDRX Extended DRX cycles.

E-DCH Enhanced Dedicated Channel

E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel

E-UTRA Enhanced Universal Terrestrial Radio Access
E-UTRAN Enhanced Universal Terrestrial Radio Access Network
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Frequency Division Duplex

F-DPCH Fractional Dedicated Physical Channel

GERAN GSM EDGE Radio Access Network

GSM Global System for Mobile communication

HO Handover

HSDPA High Speed Downlink Packet Access

HSUPA High Speed Uplink Packet Access

HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH

HS-DPCCH; Secondary Dedicated Physical Control Channel (uplink) for HS-DSCH, when
Secondary_Cell_Enabled is greater than 3

HS-DSCH High Speed Downlink Shared Channel

HS-PDSCH High Speed Physical Downlink Shared Channel

HS-SCCH Shared Control Physical Channel for HS-DSCH

|IEEE Ingtitute of Electrical and Electronics Engineers

MBSFN MBMS over a Single Frequency Network

MIB Master Information Block

MDT Minimization of Drive Tests

MIMO Multiple Input Multiple Output

OCNS Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on
the other orthogonal channels of a downlink.

OFDM Orthogonal Frequency Division Multiplexing

OFDMA Orthogonal Freguency Division Multiple Access

PBCH Physical Broadcast Channel

PCCPCH Primary Common Control Physical Channel

PICH Paging Indicator Channel

PIN Personal Identification Number

PLMN Public Land Mobile Network

PTW Paging Timing Window

QAM Quadrature Amplitude Modulation

RAT Radio Access Technology

RNC Radio Network ControllerRSCP  Received Signal Code Power

RRC Radio Resource Control

RRM Radio Resource Management

RSRP Reference Signal Received Power

RSRQ Reference Signal Received Quality

RSSI Received Signal Strength Indicator

SCH Synchronisation Channel, power of SCH shall be divided equally between Primary and Secondary
Synchronous channels.

S-DPCCH Secondary Dedicated Physical Control Channel

S-E-DPCCH Secondary Dedicated Physical Control Channel for E-DCH

S-E-DPDCH Secondary Dedicated Physical Data Channel for E-DCH

SFN System Frame Number

SIB System Information Block

SIR Signal to Interference ratio

TDD Time Division Duplex

TFC Transport Format Combination

TPC Transmit Power Control

TTI Transmission Time Interval

UTRA Universal Terrestrial Radio Access

UTRAN Universal Terrestrial Radio Access Network

UE User Equipment

UL Up link (reverse link)

UsSIM Universal Subscriber Identity Module

UTRA Universal Terrestrial Radio Access

UTRAN Universal Terrestrial Radio Access Network

WB-RSRQ Wide Bandwith RSRQ

3.4 Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification
34.121 and 25.141 define test tolerances. These test tolerances are individually calculated for each test. The test
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tolerances are then added to the limitsin this specification to create test limits. The measurement results are compared
againgt the test limits as defined by the shared risk principle.

Shared Risk isdefined in ETR 273 Part 1 sub-part 2 section 6.5.
3.5 Additional notation

3.5.1 Groups of E-UTRA bands

The intention with the band grouping below is to increase the readability of the specification and to reduce impact on
the specification if new E-UTRA bands are introduced.

Table 3.5.1-1: E-UTRA band groups

Group E-UTRA FDD E-UTRA TDD
Band Band group
group Operating bands notation Operating bands
notation
A FDD_A 12:?264 1302 'ﬂe 4186713&361' TDD_A 33, 34, 35, 36, 37,
, 6éNote 7l 70‘Note8 l 38v 39! 40’ 45
B FDD_B 65, 66 Note 5 TDD_B -
C FDD_C 9,30 TDD_C 42, 43, 48
D FDD_D 28, 68 TDD_D -
E FDD_E 2,5,7,27 TDD_E 41, 44
F FDD_F 26 Note 3 TDD_F -
G FDD_G 3, 8,12, 13, 14, 17, 20, TDD_G -
22, 29 Note 2
H FDD_H 25 TDD_H -
I FDD_| - TDD_| -
J FDD_J - TDD_J -
K FDD_K - TDD_K -
L FDD_L - TDD_L -
M FDD_M - TDD_M -
N FDD_N 31 TDD_N -
NOTE 1: The bands within the same group have the same lo conditions in a corresponding

requirement in this specification.
NOTE 2: Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 3: The minimum lo condition for Band 26 is reduced by 0.5 dB when the carrier
frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
NOTE 4: Band 32 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 5: The 2180 - 2200 MHz part of Band 66 is used only for E-UTRA carrier aggregation
with other E-UTRA bands.
NOTE 6: Band 67 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 7: Band 69 is used only for E-UTRA carrier aggregation with other E-UTRA bands.
NOTE 8 The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA operation
when carrier aggregation is configured and TX-RX separation is 300 MHz The range
2005-2020 MHz of the DL operating band is restricted to E-UTRA operation when
carrier aggregation is configured and TX-RX separation is 295 MHz.
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4 Idle Mode Tasks

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
TS25.304. This process allows the UE to select a suitable cell where to camp on in order to access available services. In
this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).

4.2 Cell Re-selection

4.2.1 Introduction
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 FDD cell, the UE shall attempt to
detect, 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 aso controlled by measurement rules
defined in TS25.304, allowing the UE to limit its measurement activity if certain conditions are fulfilled.

4.2.2 Requirements

In the following sections, Thigher priority_search 1S defined as (60 * Niayers) Seconds when eDRX_IDLE is not configured, and
as MAX(one eDRX_IDLE cycle, 60 * Njayes) Wwhen eDRX_IDLE is configured, where Niayers IS the total number of
configured higher priority E-UTRA, UTRA FDD and UTRA TDD carrier frequencies and is additionally increased by
one if one or more groups of GSM frequenciesis configured as a higher priority.

For a UE which supports increased carrier monitoring UTRA or increased carrier monitoring E-UTRA, the reselection
performance for different carriers may be configured by higher layers to be either normal or reduced. The following
definitions are used in the performance requirements:

Nearie-1: Total number of FDD interfrequency carriers in the interfrequecny neighbour cell info list

Nrorm,inter = (Nearrier-1- Nreduced,inter): Number of FDD interfrequency carriers to be monitored with normal
performance

Nreduced,inter: Number of FDD interfrequency carriers to be monitored with reduced performance
Kcarier: Total number of configured E-UTRA carriersin the neighbour cell list
Krorm,e-uTrRA =( Kearrier — Kreduced,e-UTrRA): Number of E-UTRA carriersto be monitored with normal performance

Krnorme-utra,FoD - NUMber of configured FDD E-UTRA carriersin the neighbour cell list to be monitored with
normal performance

Krorme-utra,Top : humber of configured TDD E-UTRA carriersin the neighbour cell list to be monitored with
normal performance

Kreduced,e-utra: Number of E-UTRA carriers to be monitored with reduced performance

The minimum performance requirements for a UE which supports Increased UE carrier monitoring UTRA [16, 31] are
calculated as defined in sections 4.2.2.3 provided that Nnorm,inter <2 for FDD and Nrorm,inter <3 for TDD and the minimum
performance requirements for a UE which supports Increased UE carrier monitoring E-UTRA [16, 31] are calculated as
defined in sections 4.2.2.5a provided that Kom,e-utra<4 for a UE capable of of either FDD E-UTRA carrier monitoring
or TDD E-UTRA carrier monitoring or Knpom,e-utra<8 for a UE capable of both FDD and TDD E-UTRA carrier
monitoring provided Knorm,e-utra,r-op <4 and Knorme-utra top <4. In case the limits for the number of normal
performance carriersis exceeded, considering the broadcast neighbour cell list and the bands supported by the UE, the
UE which supports Increased UE carrier monitoring UTRA shall measure the first-listed 2 UTRA FDD carriersin the
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Inter-frequency cell info list with normal performance and the UE capable of either FDD or TDD carrier monitoring
which supports Increased UE carrier monitoring E-UTRA shall measure the first-listed 4 E-UTRA carriers, and a UE
capable of both FDD/TDD carrier monitoring the first-listed 4 FDD E-UTRA carriers and first-listed 4 TDD E-UTRA
carriersin the Inter-RAT cell info list, with normal performance. Additionally, reduced performance requirements shall
be met for carriers for which the Reduced measurement performance IE isindicated, up to the UE measurement
capability in section 4.2.2.8a.

The minimum performance reguirements for a UE which does not support Increased UE carrier monitoring UTRA
[16,31] are calculated assuming al UTRA carriers required to be monitored for such UE, are having normal
performance, i.e. Nnorm,inter = Nearrier-1 @Nd Nreduced,inter =0. The minimum performance requirements for a UE which does
not support Increased UE carrier monitoring E-UTRA [16,31] are calculated assuming al E-UTRA carriers required to
be monitored for such UE, are having normal performance, i.€. Knome-utra = Kearrier, 80 Kreduced,e-utra =0. Capabilities
for number of carriers to monitor for a UE which does not support Increased carrier monitoring E-UTRA or Increased
carrier monitoring UTRA are specified in section 4.2.2.8.

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

The UE shall, when eDRX_IDLE is not configured or when eDRX_IDLE cycleis configured and eDRX_IDLE cycleis
below or equal to 20.48s, measure the CPICH Ec/lo and CPICH RSCP level of the serving cell and evaluate the cell
selection criterion Sdefined in [1] for the serving cell at least every DRX cycle. The UE shall filter the CPICH Ec/lo
and CPICH RSCP measurements of the serving cell using at least 2 measurements. Within the set of measurements used
for the filtering, at least two measurements shall be spaced by, at least Tmeasureron/2 (See table 4.1).

The UE shall, when eDRX_IDLE is configured and eDRX_IDLE cycleislonger than 20.48s, measure the CPICH Ec/lo
and CPICH RSCP level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at
least every DRX cycle within the PTW of each eDRX_IDLE cycle. The UE shall filter the CPICH Ec/lo and CPICH
RSCP measurements within the PTW of the serving cell using at least 2 measurements. Within the set of measurements
used for thefiltering, at least two measurements shall be spaced by, at least half of the DRX cycle length.

If the UE, when eDRX_IDLE is not configured or when eDRX_IDLE cycleis configured and eDRX_IDLE cycleis
below or equal to 20.48s, has evaluated in Nsxy consecutive measured DRX cycles that the serving cell does not fulfil
the cell selection criterion S, the UE shall initiate the measurements of all neighbour cellsindicated in the measurement
control system information, regardless of the measurement rules currently limiting UE measurement activities.

If the UE when eDRX_IDLE is configured and eDRX_IDLE cycleislonger than 20.48s, has evaluated in MIN(Neerv,
[PTW/DRX _cycle_length|) consecutive measured DRX cycles that the serving cell does not fulfil the cell selection
criterion S, the UE shall initiate the measurements of all neighbour cells indicated in the measurement control system
information, regardless of the measurement rules currently limiting UE measurement activities.If the UE, independent
onif eDRX_IDLE isconfigured or not, has not found any new suitable cell based on searches and measurements of the
neighbour cellsindicated in the measurement control system information for 12 s, the UE shall initiate cell selection
procedures for the selected PLMN as defined in [1].

After this 12 speriod aUE in Cell:PCH or URA_PCH is considered to be "out of service area' and shall perform
actions according to 25.331.

On transition from CELL_DCH to CELL_PCH/URA_PCH, if a UE cannot find a suitable UTRA céll, thenitis
considered to be "out of service ared" and shall perform actions according to [16].

If the S criterion of the serving cell is no longer fulfilled, the UE may suspend MBMS reception if necessary to improve
the UE’ s ability to find a suitable cell.

If the S criterion of the serving cell is fulfilled, the measurement requirements when a MBM S reception is active are
specified in sections 4.2.2.2 and 4.2.2.9.
4222 Measurements of intra-frequency cells

The UE shall, when eDRX_IDLE is not configured or when eDRX_IDLE cycle is configured and eDRX_IDLE cycleis
below or equal to 20.48s, measure CPICH Ec/lo and CPICH RSCP at least every Tmeasurerop (See table 4.1) for intra-
frequency cells that are identified and measured according to the measurement rules. Tmessurerpp IS defined in Table 4.1.
The UE shall filter CPICH Ec/lo and CPICH RSCP measurements of each measured intra-frequency cell using at least
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2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
|ea§ TmeasureFDD/Z.

The filtering shall in this case be such that the UE shall be capable of evaluating that an intra-frequency cell has become
better ranked than the serving cell within Tevauaerop (See table 4.1), from the moment the intra-frequency cell became at
least 3 dB better ranked than the current serving cell, provided that Treselection timer is set to zero and either CPICH
Ec/lo or CPICH RSCP is used as measurement quantity for cell reselection. The UE shall when eDRX_IDLE is
configured and eDRX_IDLE cycle islonger than 20.48s, measure CPICH Ec/lo and CPICH RSCP at least 2 times
during the PTW every eDRX_IDLE cycle for intra-frequency cells that are identified and measured according to the
measurement rules. The UE shall filter CPICH Ec/lo and CPICH RSCP measurements of each measured intra-
frequency cell using at least 2 measurements from the same PTW. Within the set of measurements used for the filtering,
at least two measurements shall be spaced by at least half the DRX cycle.

Thefiltering shall in this case be such that the UE shall be capable of evaluating that an intra-frequency cell has become
better ranked than the serving cell within one eDRX_IDLE cycle from the moment the intra-frequency cell became at
least 3 dB better ranked than the current serving cell, provided that Treselection timer is set to zero and either CPICH
Ec/lo or CPICH RSCP is used as measurement quantity for cell reselection.

If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall
evaluate this intra-frequency cell for the 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 to be able to identify new intra-frequency cells and take them into use
for MTCH combining purposes as defined in section 8.4.2.2.1

42.2.3 Measurements of inter-frequency FDD cells

If priority information for UTRA FDD carrier frequencies is provided in the measurement control systems information
and Srx|eVseningcell > Sprioritysearchs @Nd SQUEA servingcell > Sprioritysearchz then the UE shall search for any higher priority UTRA
inter-frequency cells at least every Thigher priority_search Where Thigher priority_search 1S described in section 4.2.2. If the UE is not
in CELL_PCH, URA_PCH or IDLE state then the UE shall search for UTRA FDD layers of higher priority within
Thigher_1ayer_start UPON entering into any of these states. If 1 second has not elapsed since the UE camped on the current
serving cell when the UE entersinto any of these states, Thigher jayer stat ISONe DRX cycle plus 1 second; otherwise
Thigher 1ayer_start IS ONE DRX cycle. If higher priority UTRA cells are found by the higher priority search, they shall be
measured when eDRX_IDLE is not configured or is configured with aeDRX_IDLE cycle less than or equal 20.48s at
least every (Ncarie-1) * Tmeasureron. When eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s they
shall be measured at least with two measurements during the PTW in each eDRX_IDLE cycle. If, after detecting a cell
in ahigher priority search, it is determined that reselection has not occurred then the UE is not required to continuously
measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement
filtering requirements specified later in this section shall still be met by the UE before it makes any determination that it
may stop measuring the cell. If priority information for UTRA FDD carrier frequenciesis provided in the measurement
control systems information and SrxleVsevingcell <= Sprioritysearchs OF SQUA servingcell <= Sprioritysearch2, the rules defined below
apply irrespective of the priority of the inter-frequency layer.

The UE shall, when eDRX_IDLE is not configured or eDRX_IDLE is configured with aeDRX_IDLE cycle less than or
equal 20.48s, measure CPICH Ec/lo and CPICH RSCP at least every Nnorm, inter * Tmessurerpp (See table 4.1) for the
normal performance group carriers and Nreduced, inter * 6 * Tmeasurerpp  fOr the reduced performance group carriers for
inter-frequency cells that are identified and measured according to the measurement rules. The parameter Nnorm, inter IS
the number of carriersin the normal performance group and Nreduced, inter 1S the number of carriersin the reduced
performance group used for FDD cells as defined in section 4.2.2.The UE shall filter CPICH Ec/lo and CPICH RSCP
measurements of each measured inter-frequency cell using at least 2 measurements. Within the set of measurements
used for the filtering, at least two measurements shall be spaced by at least Tmeasurerop/2.

If CPICH Ec/lo is used as measurement quantity for cell reselection and eDRX_IDLE is not configured or eDRX_IDLE
is configured with aeDRX_IDLE cycle less than or equal 20.48s, the filtering shall be such that the UE shall be capable
of evaluating that an already identified inter-frequency cell has met the reselection criteriain [1] within Nnorm, inter *
Tevauaerop (See table 4.1) for the normal performance group carriers and Nreduced, inter * 6 * Tevauaerpo for the reduced
performance group carriers from the moment the inter-frequency cell met the reselection criteriaby at least 3 dB
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 belonging to the normal performance group has met the
reselection criteriain [1] within 30 s and inter-frequency cell belonging to the reduced performance group has met the
reselection criteriain [1] within 180 s from the moment the inter-frequency cell met the reselection criteria by at least 3
dB provided that Treselection timer is set to zero.
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If CPICH RSCP is used as measurement quantity for cell reselection and eDRX_IDLE is not configured or
eDRX_IDLE isconfigured with aeDRX_IDLE cycle less than or equal 20.48s, the filtering shall be such that the UE
shall be capable of evaluating that an already identified inter-frequency cell has met the reselection criteriain [1] within
Nrorm, inter * Tevauaerop fOr the normal performance group carriers and Nreduced, inter * 6 * Tevaluaerop for the reduced
performance group carriers from the moment the inter-frequency cell met the reselection criteria by at least 5 dB for
reselection based on ranking, or [6]dB for reselection based on absolute priorities 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 belonging to the normal performance group has met the reselection criteriain [1] within 30 s
and inter-frequency cell belonging to the reduced performance group has met the reselection criteriain [1] within 180 s
from the moment the inter-frequency cell met the reselection criteria by at least 5 dB for reselection based on ranking,
or [6]dB for reselection based on absolute priorities provided that Treselection timer is set to zero.

The UE shall when eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s measure CPICH Ec/lo and
CPICH RSCP at least two times during the PTW period in every eDRX_IDLE cycle length for the normal performance
group carriersfor inter-frequency cellsthat are identified and measured according to the measurement rules. For the
reduced performance group the UE shall, when Srxlev<3 dB or Squal<3 dB measure CPICH Ec/lo and CPICH RSCP at
least two times during the PTW cycle in every DRX cycle length. The UE shall filter CPICH Ec/lo and CPICH RSCP
measurements of each measured inter-frequency cell using at least 2 measurements from the same PTW. Within the set
of measurements used for the filtering, at least two measurements shall be spaced by at least half the DRX cycle length.

If CPICH Ec/lo is used as measurement quantity for cell reselection reselection and eDRX_IDLE is configured with a
eDRX_IDLE cycle longer than 20.48s, the filtering shall be such that the UE shall be capable of evaluating that an
already identified inter-frequency cell has met the reselection criteriain [1] within one eDRX_IDLE cycle length for the
normal performance group carriers and if Srxlev<3 dB or Squal<3 dB one eDRX_IDLE cycle for the reduced
performance group carriers from the moment the inter-frequency cell met the reselection criteria by at least 3 dB
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 belonging to the normal performance group has met the
reselection criteriain [1] within the MAX(30s, 2*eDRX_IDLE cycle length) and inter-frequency cell belonging to the
reduced performance group when Srxlev<3 dB or Squal<3 dB has met the reselection criteriain [1] within MAX(180s,
2*eDRX_IDLE cycle length) from the moment the inter-frequency cell met the reselection criteria by at least 3 dB
provided that Treselection timer is set to zero.

If CPICH RSCP is used as measurement quantity for cell reselection and and eDRX_IDLE is configured with a
eDRX_IDLE cycle longer than 20.48s, the filtering shall be such that the UE shall be capable of evaluating that an
already identified inter-frequency cell has met the reselection criteriain [1] within one eDRX_IDLE cycle length for the
normal performance group carriers and if Srxlev<3 dB or Squal<3 dB one eDRX_IDLE cycle for the reduced
performance group carriers from the moment the inter-frequency cell met the reselection criteria by at least 5 dB for
resel ection based on ranking, or 6 dB for reselection based on absolute priorities 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 belonging to the normal performance group has met the reselection criteriain [1] within the
MAX(30s,2*eDRX_IDLE cycle length) and inter-frequency cell belonging to the reduced performance group and
Srxlev<3 dB or Squal<3 dB has met the reselection criteriain [1] within MAX(180 s, 2*eDRX_IDLE cycle length)
from the moment the inter-frequency cell met the reselection criteria by at least 5 dB for reselection based on ranking,
or [6]dB for reselection based on absolute priorities provided that Treselection timer is set to zero.

If Treselection timer has a non zero value and the inter-frequency cell meets the reselection criteriain [1], the UE shall
evaluate this inter-frequency cell for the Treselection time. If this cell fulfils the reselection criteria within this duration,
then the UE shall reselect that cell.

4.2.2.4 Measurements of inter-frequency TDD cells
The requirements in this section shall apply to UE supporting FDD and TDD.

The UE shall, when eDRX_IDLE is not configured or eDRX_IDLE is configured with aeDRX_IDLE cycle less than or
equal 20.48s, measure P-CCPCH RSCP at |east every Ncarierrop * Tmessuretop (See table 4.1) for inter-frequency TDD
cellsthat areidentified and measured according to the measurement rules. The parameter Neariertop iS the number of
carriers used for inter-frequency TDD cells. The UE shall filter P-CCPCH RSCP measurements of each measured inter-
frequency TDD cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two
measurements shall be spaced by at least Tmeasureton/2.

Thefiltering of PCCPCH RSCP shall, when eDRX_IDLE is not configured or eDRX_IDLE is configured with a
eDRX_IDLE cyclelessthan or equal 20.48s, be such that the UE shall be capable of evaluating that an already
identified inter-frequency TDD cell has become better ranked than the serving cell within Nearietop* Tevauaetop from
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the moment the inter-frequency TDD 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 TDD cells, the filtering shall be such that the UE
shall be capable of evaluating that an inter-frequency TDD cell has become better ranked than the serving cell within 30
s from the moment the inter-frequency TDD cell became at least 5 dB better ranked than the current serving cell
provided that Treselection timer is set to zero.

The UE shall, when eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s, measure P-CCPCH
RSCP at least two times during the PTW in every eDRX_IDLE cycle length for inter-frequency TDD cellsthat are
identified and measured according to the measurement rules. The UE shall filter P-CCPCH RSCP measurements of
each measured inter-frequency TDD cell using at least 2 measurements from the same PTW. Within the set of
measurements used for the filtering, at least two measurements shall be spaced by at least half the DRX cycle length.

Thefiltering of PCCPCH RSCP shall when eDRX_IDLE is configured with aeDRX cycle longer than 20.48s be such
that the UE shall be capable of evaluating that an already identified inter-frequency TDD cell has become better ranked
than the serving cell within one eDRX_IDLE cycle length from the moment the inter-frequency TDD 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 TDD cells, the filtering shall be such that the UE shall be capable of evaluating that an inter-frequency
TDD cell has become better ranked than the serving cell within the minimum of 30s and two timesthe eDRX_IDLE
cycle length from the moment the inter-frequency TDD cell became at least 5 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 TDD cell is better ranked than the serving cell, the
UE shall evaluate thisinter-frequency TDD cell for the Treselection time. If this cell remains better ranked within this
duration, then the UE shall reselect that cell.

42.25 Measurements of inter-RAT GSM cells

42251 Cell reselection based on cell ranking

The requirements in this subclause shall apply if the UE uses the cell ranking agorithm for inter-RAT cell reselection
[1].

The UE shall, when eDRX_IDLE is not configured or eDRX is configured with aeDRX_IDLE cycle less than or equal
20.48s, 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 [1], at least every
Tmeasurecsm (See table 4.1). The UE shall maintain arunning average of 4 measurements for each GSM BCCH carrier.
The measurement samples for each cell shall be asfar as possible uniformly distributed over the averaging period.

The UE shall, when eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s, 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 [1], at least two times every eDRX_IDLE cycle length. The
UE shdll inthe PTW in every eDRX_IDLE cycle calculate an average of 4 measurement samples for each GSM BCCH
carrier. The measurement samples for each cell shall asfar as possible be uniformly distributed over the averaging
period.

If GSM measurements are required by the measurement rulesin [1], the UE shall attempt to verify the BSIC at |east
every MAX(30 seconds, eDRX_IDLE cycle length) for each of the 4 strongest GSM BCCH carriers and rank the
verified GSM BCCH cells according to the cell reselection criteria defined in [1]. 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 cannot demodulate the BSIC of that GSM BCCH carrier.

If Treselection timer has a non 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 Cell reselection based on priority information

The requirementsin this subclause shall apply if the UE uses the absolute priorities based algorithm for inter-RAT cell
reselection [1].
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If Srxlevseringcel > Sprioritysearchs 8Nd SQUA servingcell > Sprioritysearchz then the UE shall search for and measure GSM cellsif the
priority of GSM is higher than the serving cell. The minimum rate at which the UE isrequired to search for and measure
such layers may be reduced in this scenario to maintain UE battery life.

When the measurement rules defined in [1] indicate that inter-RAT cells are to be measured then the UE shall measure,
the signal level of the GSM BCCH carriersif the GSM BCCH carriers are indicated in the measurement control system
information of the serving cell. GSM BCCH carriers of lower priority than the serving cell shall when
eDRX_IDLE_IDLE isnot configured or eDRX_IDLE is configured with aeDRX_IDLE cycle less than or equal 20.48s
be measured at least every Tmeasurecam (See table 4.1). When eDRX_IDLE is configured with aeDRX_IDLE cycle
longer than 20.48s serving cell shall be measured at least 4 times during the PTW within every eDRX_IDLE cycle
length.

If Srxlevsevingcel > Sprioritysearcht 8Nd Squal servingcall > Spriaritysearch2 then the UE shall search for GSM BCCH carrier at least
every Thigher priority_search Where Thignher priority_search 1S described in section 4.2.2. If the UE isnot in CELL_PCH, URA_PCH
or IDLE state then the UE shall search for GSM layers of higher priority within Thigner 1ayer_start UPON entering into any of
these states. If 1 second has not elapsed since the UE camped on the current serving cell when the UE entersinto any of
these states, Thigher layer start 1S ONE DRX cycle plus 1 second; otherwise Thigher jayer start IS ONe DRX cycle. When higher
priority GSM BCCH carriers are found by the higher priority search when eDRX_IDLE is not configured or
eDRX_IDLE isconfigured with aeDRX_IDLE cycle less than or equal 20.48s, they shall be measured at least every

T messure, v, and the UE shall decode the BSIC of the GSM BCCH carrier. When eDRX_IDLE is configured with a
eDRX_IDLE cycle longer than 20.48s, they shall be measured at |east 4 times during the PTW in every eDRX_IDLE
cycle length, and the UE shall decode the BSIC of the GSM BCCH carrier.

If, after detecting a cell in ahigher priority search, it is determined that reselection has not occurred then the UE is not
required to continuously measure the detected cell to eval uate the ongoing possibility of reselection to continuously
verify the BSIC of the GSM BCCH carrier every MIN(30s, eDRX_IDLE cycle length). However, the minimum
measurement filtering requirements specified later in this section shall still be met by the UE before it makes any
determination that it may stop measuring the cell. If Srxlevsavingcell <= Sprioritysearch1 OF SQUal servingcell <= Sprioritysearch2, the
rules defined below apply irrespective of the priority of the GSM layer.

The UE shall when eDRX_IDLE is not configured or eDRX_IDLE is configured with aeDRX_IDLE cycle less than or
equal 20.48s maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples
for each cell shall be asfar as possible uniformly distributed over the averaging period. The UE shall when
eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s every eDRX_IDLE cycle length measure and
average of 4 measurements for each GSM BCCH carrier. The measurement samples for each cell shall be asfar as
possible uniformly distributed over the averaging period.

If continuous GSM measurements are required by the measurement rulesin [1], the UE shall attempt to verify the BSIC
at least every MIN(30 seconds, eDRX_IDLE cycle length) for each of the 4 strongest GSM BCCH carriers. If achange
of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as anew GSM neighbour cell. If the
UE detects on aBCCH carrier aBSIC which isindicated as not allowed for that carrier in the measurement control
system information of the serving cell, the UE is not required to perform BSIC re-confirmation for that cell.

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

4.2.2.5a Measurements of inter-RAT E-UTRA cells

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

If erle\/ServingCeH > Sprioritysearchl and &:]ual Sefvingcdl > Sprioritysearchz then the UE Sha“ %arch fOI’ E'UTRA |ayeI’S Of h|gher
priority at |east every Thigher priority_search Where Thigner priority_search ISdescribed in section 4.2.2. 1f the UE isnotin CELL_PCH,
URA_PCH or IDLE state then the UE shall search for E-UTRA layers of higher priority within Thigner 1ayer stat UPON
entering into any of these states. If 1 second has not elapsed since the UE camped on the current serving cell when the
UE enters into any of these states, Thigner layer start 1S 0Ne DRX cycle plus 1 second; otherwise Thigher layer stat 1S 0Ne DRX
cycle. Theminimum rate at which the UE isrequired to search for and measure such layers may be reduced in this scenario
to maintain UE battery life.

If SrXIeVServingCell <= S)rioritysearchl or &ua] ServingCeII <= S)rioritysearchZ then the UE Sha” SeaI'Ch fOf and measure E'UTRA
frequency layers of higher or lower priority in preparation for possible reselection. In this scenario, the minimum rate at
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which the UE isrequired to search for and measure higher priority layers shall be the same as that defined below for a
lower priority layers.

The UE shall, when eDRX_IDLE is not configured or eDRX_IDLE is configured with aeDRX_IDLE cycle less than or
equal 20.48s, be able to evaluate whether a new detectable lower priority inter-RAT E-UTRA cell meets the reselection
criteriadefined in [1] within Knorm, eutra * Taeecte-utra fOr the normal performance group and Kieduced, EutrA * 6 * T detecte-
utra for the reduced performance group, where Tgeecte-uTrA IS Given in Table 4.2, if E-UTRA carrier frequency
information is provided in the inter-RAT measurement control system information when Treselection=0 provided that
the reselection criteriais met by at least 6dB for RSRP reselections or 4dB for RSRQ resel ections. The parameter Knorm,
euTra iSthe number of E-UTRA carrier frequenciesin the normal performance group and the parameter Kieduced, EUTRA 1S
the number of E-UTRA carrier frequenciesin the reduced performance group indicated in the inter-RAT measurement
control system information as defined in section 4.2.2. An inter RAT E-UTRAN cell is considered to be detectable if:

- RSRP|4em according to Annex B.1.1 for a corresponding Band

The UE shall measure RSRP and RSRQ at |least every Knom, eutra * Tmeasuree-utra fOr normal performance group and
Kreduced, EUTRA * 6 * Tmeasuree-uTra fOr reduced performance group as defined in table 4.2 for identified E-UTRA cells.

The UE shall when eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s for the normal
performance group and if Srxlev<3 dB or Squal<3 dB for the reduced performance group be able to evaluate whether a
new detectable lower priority inter-RAT E-UTRA cell meets the reselection criteria defined in [1] within the PTW in
every eDRX_IDLE cyclelengthif E-UTRA carrier frequency information is provided in the inter-RAT measurement
control system information when Treselection=0 provided that the reselection criteriais met by at least 6dB for RSRP
reselections or 4dB for RSRQ reselections. Aninter RAT E-UTRAN céll is considered to be detectable when
eDRX_IDLE isconfigured with aeDRX_IDLE cycle longer than 20.48siif:

- RSRP|4em according to Annex B.1.1 for a corresponding Band

The UE shall measure RSRP and RSRQ at least 2 times every eDRX_IDLE cycle timefor normal performance group
andif Srxlev<3 dB or Squal<3 dB for reduced performance group.

When higher priority cells are found by the higher priority search when eDRX_IDLE is not configured or eDRX is
configured with aeDRX_IDLE cycle less than or equal 20.48s, they shall be measured at least every Tmeasuree-UTRA.
When higher priority cells are found by the higher priority search when eDRX_IDLE is configured with aeDRX_IDLE
cycle longer than 20.48s, they shall be measured at least two times during the PTW in every eDRX_IDLE cycletime.
If, after detecting a cell in ahigher priority search, it is determined that reselection has not occurred then the UE is not
required to continuously measure the detected cell to eval uate the ongoing possibility of reselection. However, the
minimum measurement filtering requirements specified later in this section shall still be met by the UE before it makes
any determination that it may stop measuring the cell. If the UE detects on a E-UTRA carrier a cell whose physical
identity isindicated as not allowed for that carrier in the measurement control system information of the serving cell,
the UE is not required to perform measurements on that cell.

If the UE detects on a E-UTRA carrier acell whose physical identity isindicated as not allowed for that carrier in the
measurement control system information of the serving cell, the UE is not required to perform measurements on that
cell.

The UE shall filter RSRP and RSRQ measurements of each measured E-UTRA cell using at least 2 measurements.
Within the set of measurements used for the filtering when eDRX_IDLE is not configured or eDRX_IDLE is
configured with aeDRX_IDLE cycle less than or equal 20.48s, at least two measurements shall be spaced by at least

T measuree-uTrA/2. When eDRX_IDLE is configured with aeDRX_IDLE cycle longer than 20.48s the UE shall filter
RSRP and RSRQ measurements of each measured E-UTRA cell using at least 2 measurements from the PTW within a
eDRX_IDLE cycle length. Within this set of measurements used for the filtering, at least two measurements shall be
spaced by at least half the DRX cycle.

RSRP and RSRQ measurements of E-UTRA cells shall not be filtered over alonger period than that specified in Table
4.2,

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

For an inter-RAT E-UTRA cell that has been already detected, but that has not been reselected to, the filtering shall be
such that the UE shall when eDRX_IDLE is not configured or eDRX_IDLE is configured with aeDRX_IDLE cycle
less than or equal 20.48s be capable of evaluating that the E-UTRA cell has met reselection criterion defined TS 36.304
within Knorm, eutra * Tevaluaeeutra fOr normal performance group and Kreduced, eutrA * 6 * Tevaluaes-utra fOr reduced
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performance group as specified in table 4.2 provided that the reselection criteriais met by at least 6dB for RSRP
reselections or 4dB for RSRQ reselections and the Treselection timer is set to zero. When eDRX_IDLE is configured
with aeDRX_IDLE cycle longer than 20.48s the filtering shall be such that the UE shall be capable of evaluating that
the E-UTRA cell has met reselection criterion defined TS 36.304 within one eDRX_IDLE cycle length for normal
performance group and for reduced performance group when Srxlev<3 dB or Squal<3 dB provided that the reselection
criteriais met by at least 6dB for RSRP reselections or 4dB for RSRQ reselections and the Treselection timer is set to
zero.

4.2.2.6 Evaluation of cell re-selection criteria

The UE shall evaluate the cell re-selection criteria defined in TS 25.304 for the cells, which have new measurement
results available, at least every DRX cycle.

UE shall perform cell reselection immediately after the resel ection criteria have been met (e.g. the UE hasfound a
higher ranked suitable cell or the UE has found a suitable cell on a higher priority RAT), unless less than 1 second has
elapsed from the moment the UE started camping on the serving cell. The ranking of the cells shall be made according
to the cell reselection criteria specified in TS25.304.

4.2.2.7 Maximum interruption in paging reception

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

At intra-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE
is capable to start monitoring downlink channels of the target intra-frequency 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 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 must not exceed - Tg + 50 ms. For inter-RAT
cell re-selection the interruption time must not exceed Tecch + 50 ms for GSM or Tg.eutra + [50 mg] for E-UTRA.

Tgisthetime 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 a UTRAN cell.

Teccn 1S the maximum time allowed to read BCCH datafrom a GSM cell [21].
Tsi-euTra 1S the maximum time allowed to read system information from a E-UTRA cell [24].

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 4.1: Tmeasurerpp, TevaluateFpp, TmeasureToD, TevaluateTop, @Nd TmeasureGsm

DRX cycle Nserv TmeasureFDD [S] TevaluateFbD [S] TmeasureTbD [S] TevaluateTbD [S] TmeasureGsMm [S]
length [s] | [number of (number of (number of (number of (number of (number of
DRX cycles] | DRX cycles) DRX cycles) DRX cycles) DRX cycles) DRX cycles)
0.08 4 0.64 (8 DRX 2.56 (32 DRX 0.64 (8 DRX 2.56 (32 DRX | 2.56 (32 DRX
cycles) cycles) cycles) cycles) cycles)
0.16 4 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) 5.12 (16)
0.64 4 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) 6.4 (5)
2.56 2 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) 10.24 (2)
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Table 4.2: TdetectE—UTRA, TmeasureE—UTRA and TevaluateEUTRA

DRX cycle Tdetecte-UTRA [S] TmeasureE-UTRA [S] TevaluateEUTRA [S]
length [s] (number of DRX (number of DRX
cycles) cycles)

0.08 2.56 (32) 7.68 (96)
0.16 2.56 (16) 7.68 (48)
0.32 30 5.12 (16) 15.36 (48)
0.64 5.12 (8) 15.36 (24)
1.28 6.4 (5) 19.2 (15)
2.56 60 7.68 (3) 23.04 (9)
5.12 10.24 (2) 30.72 (6)

For higher priority cells, a UE may optionally use a shorter value for TmeasureFDD and TmeasureE-UTRA ,which
shall not be less than Max(0.64 s, one DRX cycle).

Inidle mode, UE shall support DRX cycles lengths 0.64, 1.28, 2.56 and 5.12 s, according to [16] and UE shall, if it
supports eDRX_IDLE, support eDRX_IDLE cycle lengths 10.24, 20.48, 40.96, 81.92, 163.84, 327.68, 655.36,1310.72,
1966.08 and 2621.44 seconds, according to TS 24.008 [32].
4.2.2.8 Number of cells in cell lists
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
- FDD céllson maximum 2 additional carriers, and
- Depending on UE capability, TDD cells distributed on up to 3 TDD carriers, and
- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers, and
- Depending on UE capability, up to 4 E-UTRA FDD carriers, and
- Depending on UE capability up to 4 E-UTRA TDD carriers
asindicated in cell information lists sent in system information (BCCH).

In addition to the requirements defined above, a UE supporting E-UTRA measurementsin RRC_IDLE state shall be
capable of monitoring a minimum total of at least 8 carrier frequency layers, including the intra-frequency serving layer
and comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and
GSM layers (one GSM layer corresponds to 32 cells).

4.2.2.8a Number of cells in cell lists (Increased UE carrier monitoring)

UE which supports Increased UE carrier monitoring UTRA according to capabilitiesin [16,31] shall be capable of
monitoring at least

80 inter-frequency cells, including
- 5 FDD UTRA inter-frequency carriers with up to 32 cells per carrier.

UE which supports increased UE carrier monitoring E-UTRA according to capabilitiesin [16,31] shall be capable of
monitoring at least

- Depending on UE capability, 8 FDD E-UTRA carriers, and
- Depending on UE capability, 8 TDD E-UTRA carriers, and

In addition to the requirements defined above, a UE supporting E-UTRA measurementsin RRC_IDLE state and
supporting Increased UE carrier monitoring UTRA or increased UE carrier monitoring E-UTRA according to
capabilitiesin [16,31] shall be capable of monitoring atotal of at least 13 carrier frequency layers, which includes
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serving layer, comprising of any above defined combination of of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA
TDD and GSM layers (one GSM layer correspondsto 32 cells).

4.2.2.9 Additional requirements for measurement of inter-frequency and inter-RAT
cells when MBMS reception is active

If an MBMS service is being received then the following requirements additionally apply:

When the UE is receiving MTCH and the UE evaluates that the cell re-selection measurement rules in 25.304 indicate
that inter-frequency or inter-RAT measurements are not required to be made, the UE shall not perform the corresponding
inter-frequency or inter-RAT measurements.

When the UE is receiving MTCH and the UE evaluates that the cell re-selection measurement rules in 25.304 indicate
that inter-frequency or inter-RAT measurements are required to be made, and the UE needs to interrupt MTCH reception
to make inter-frequency or inter-RAT measurements, an individual interruption of MTCH reception shall not exceed
12.5% of an MTCH TTI from asingle arbitrary cell from which the MTCH isreceived.

Thetotal interruption time to the MTCH reception due to inter-frequency measurements shall not exceed atota of
- 20 msevery Tmeasure, FDD for measuring known FDD inter-frequency neighbours, and

- 300 msevery 30 seconds for searching for new FDD inter-frequency cells for each inter-frequency carrier
frequency

There are no corresponding limitations on the total interruption time to the MTCH reception due to inter-RAT
measurements

The UE shall ensure that inter-frequency measurement or inter-RAT measurement i nterruptions do not overlap constantly
with the periodic MCCH transmissions.

4.2.2.10 MTCH Interruption time

The MTCH interruption time is the time between the end of the last MTCH TTI on which UE receives MTCH from the
serving cell and the beginning of the first MTCH TTI on which UE starts receiving MTCH from the target cell.

The MTCH interruption time due to intra-frequency cell reselection without soft combining during an MBM S session
Sha” be |ESS than TMTCH_i nterrupt

TwmrcH_ interrupt = Tiu+20 +TmecH+Tmtch Ms

Where
TMCCH: isthe time required to read the relevant MCCH information of the target cell according to the
MBMS specific procedures defined in TS 25.331.
TMTCH: is the uncertainty when reading the MTCH of the serving and target cells while performing cell

reselection; TMTCCH canbeupto 2 MTCH TTI.
The MTCH interruption time (TmrcH_interrupt) Shall be applicable when UE isreceiving MBMSin idle mode, CELL_PCH
state and URA_PCH state.
4.2.2.11 Reselection to CSG cells

Note: Requirements in this section are minimum requirements defined to ensure the testability of autonomous
CSG search.

Reselection from non CSG to CSG cells may be performed using UE autonomous search as defined in [1] when at |east
one CSG ID isincluded in the UE's CSG whitelist. The requirementsin this section are valid for reselection to CSG

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

NOTE: Accordingto[1], the UE autonomous search function, per UE implementation, determines when and/or
where to search for allowed CSG cells.
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422111 Reselection from a non CSG to an inter-frequency CSG cell

The UE shall perform search and reselection to an alowed inter-frequency CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutesin the conditions shown in table 4.2.2.11.1-1. There
isno need for statistical testing of this requirement.

Table 4.2.2.11.1-1: Parameters for CSG inter-frequency reselection

Parameter Unit Cell 1 Cell 2
UARFCN Notel Channel 1 Channel 2
CSG indicator False True
Primary scrambling code Scrambling code Scrambling
Notel 1 code 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
CPICH_RSCPNote2 dBm -100 -100
CPICH_Ecl/lor dB -10 -10
PCCPCH_Ec/lor dB -12 -12
SCCPCH_Ecllor dB -12 -12
AICH_Ecl/lor dB -15 -15
SCH_Ecllor dB -15 -15
PICH_Ec/lor dB -15 -15
loc dBm/3.84 MHz Off Off
Note 1:  For this requirement to be applicable, the UARFCN and scrambling code
for cell 1 and cell 2 shall be unchanged from when the CSG cell was
visited previously.
Note 2:  Chosen to ensure that CSG autonomous search has a high probability of
success on every attempt made by UE.
422112 Reselection from a hon CSG to an inter-RAT E-UTRA CSG cell

The UE shall perform search and reselection to an allowed inter-RAT E-UTRA CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutesin the conditions shown in table 4.2.2.11.2-1. There
isno need for statistical testing of this requirement.
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Parameter Unit Cell 1 Cell 2
UARFCN Notel Channel 1 N/A
EARFCN Notel N/A Channel 2
CSG indicator False True
Primary scrambling code Scrambling N/A
Notel code 1
Physical cell identityNotel N/A 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
CPICH_RSCPpNote2 dBm -100
CPICH_Ecl/lor dB -10
PCCPCH_Ec/lor dB -12
SCCPCH_Ec/lor dB -12
AICH_Ec/lor dB -15 N/A
SCH_Ecllor dB -15
PICH_Ec/lor dB -15
loc dBm/3.84 MHz Off
PBCH_RA dB
PBCH_RB dB
PSS RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0
PDCCH_RA dB
PDCCH_RB dB N/A
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANote1 dB
OCNG_RBNote1 dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP Note2 dBm/15 KHz -110
Note 1:  For this requirement to be applicable, the UARFCN and scrambling code
for cell 1 and the EARFCN and physical cell identity for cell 2 shall be
unchanged from when the CSG cell was visited previously
Note 2:  Chosen to ensure that CSG autonomous search has a high probability of
success on every attempt made by UE

4.3 MBSFN cluster selection

43.1

MBSFN allows the UE to select a suitable MBSFN cluster where to camp on in order to access available services.

Introduction

4.4 MBSFN cluster reselection

4.4.1

There are no requirements specified for MBSFN cluster reselection.

Introduction
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4.5 Minimization of Drive Tests (MDT)

UE supporting minimisation of drive tests shall be capable of, 3GPP TS 25.331 [16]:

- logging measurementsin RRC_IDLE, CELL_PCH, and URA_PCH states, reporting the logged measurements
and meeting requirementsin this section.

- logging of RRC connection establishment failure, reporting the logged failure and meeting requirementsin this
section.

45.1 Introduction

Theloggeed MDT requirements consist of measurement requirements as specified in section 4.5.2 and relative time
stamp accuracy requirements as specified in section 4.5.3. Both sets of requirements are applicable for intra-frequency,
inter-frequency and inter-RAT casesinidle, CELL_PCH and URA_PCH states. The MDT procedures are described in
3GPP TS 37.320 [26].

For RRC connection establishment failure logging and reporting, the MDT requirements consist of requirements for
measurements performed and logged in IDLE, CELL_PCH, and URA_PCH states specified in Section 4.5.2 and
relative time stamp accuracy requirement for RRC connection establishment failure log reporting as specified in Section
45.4.

45.2 Measurements

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

4521 Requirements

The measurement val ues that are used to meet serving cell and resel ection requirements as specified in sections 4.2.2.1,
4.222,4223,4224,4.225 and 4.2.2.5a shall also apply to the values logged for MDT measurementsin idle state.

The measurement values that are used to meet serving cell and reselection requirements as specified in section 5.6 shall
also apply to the values logged for MDT measurementsin CELL_PCH state.

The measurement values that are used to meet serving cell and resel ectionrequirements as specified in section 5.7 shall
also apply for the valueslogged for MDT measurementsin URA_PCH state.

4.5.3 Relative Time Stamp Accuracy

The relative time stamp for alogged measurement is defined as the time from the moment the MDT configuration was
received at the UE until the measurement was logged, see [16].

4531 Requirements

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

4.5.4 Relative Time Stamp Accuracy for RRC Connection Establishment
Failure Log Reporting
Relative time stamp for RRC connection establishment failure log reporting is defined as the time elapsed from the last

RRC connection establishment failure to the time when the log is included in the report [16]. The UE shall report the
RRC connection establishment failure log, while meeting the accuracy requirement specified in Section 4.5.4.1.

ETSI



3GPP TS 25.133 version 14.2.0 Release 14 38 ETSI TS 125 133 V14.2.0 (2018-04)

4541 Requirements

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

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

NOTE: This reguirement does not need to be tested.

5 UTRAN Connected mode mobility

This section contains the regquirements 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, currently not necessarily for all UTRAN connected mode states, 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 TS25.331.

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 TS 25.304. CELL_FACH, CELL_PCH and URA_PCH states are
described in TS 25.331.

5.1 FDD/FDD Soft Handover

51.1 Introduction

Soft handover is a function in which the UE is connected to several UTRAN access points at the same time. Addition
and/or release of radio links are controlled by the ACTIVE SET UPDATE procedure.

The soft handover function includes a measurement phase, a decision algorithm in UTRAN and the ACTIVE SET
UPDATE procedure.

5.1.2 Requirements

5121 Active set dimension

When the UE is configured with a single uplink carrier frequency, the UE shall be capable of supporting at least 6 radio
linksin the active set. For E-DCH the UE shall be capable of supporting a sub-set of the 6 radio links in the active set.
The subset shall consist of the Serving E-DCH radio link and up to 3 additional E-DCH radio links. The 3 additional
radio links can either be from the Serving E-DCH radio link set or can be Non-Serving radio links. The Serving E-DCH
radio link, the Serving E-DCH radio link set and Non-Serving E-DCH radio links are defined in [15].

When the UE is configured with dual uplink carrier frequencies, the UE shall be capable of supporting at least 4 radio
links per uplink carrier frequency. For E-DCH the UE shall be capable of supporting a sub-set of the 4 radio linksin the
active set per uplink carrier frequency. The subset shall consist of the Serving E-DCH radio link and up to 3 additional
E-DCH radio links per uplink carrier frequency. The 3 additional radio links can either be from the Serving E-DCH
radio link set or can be Non-Serving radio links on the same uplink carrier frequency.

5.1.2.2 Active set update delay

The active set update delay is defined as the time from when the UE has received the ACTIVE SET UPDATE message
from UTRAN, or at the time stated through the activation time when to perform the active set update, to the time when
the UE successfully uses the set of radio links stated in that message for power control.
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The active set update delay is depending on the number of known cellsreferred to in the ACTIVE SET UPDATE
message. A cell isknown if it has been measured by the UE during the last 5 seconds and the SFN of the cell has been
decoded by the UE.

And the phase reference is the primary CPICH.
The active set update delay shall be less than 50+10* KC+100* OC ms, where
KC: isthe number of known cellsin the active set update message;
OC: isthe number of cellsthat are not known in the active set update message.

If the UE have radio links in the active set that it can not use for data detection (due to low signal level), the UE shall at
least every 150 ms search for the radio link

5.1.2.3 Interruption Time

The UE shall not interrupt the data flow when adding, changing or removing radio links to the active set.

52 FDD/FDD Hard Handover

521 Introduction

The hard handover procedureisinitiated from UTRAN with a RRC message that implies a hard handover, see TS
25.331 section 8.3.5.

5.2.2 Requirements

5.2.2.1 Hard handover delay
Procedure delay for al procedures, that can command a hard handover, are specified in TS25.331 section 13.5.2.

When the UE receives a RRC message implying hard 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 Dhandover 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 start the transmission of the new uplink DPCCH at the
designated activation time + interruption time.

where:
- Dhandover €quals the RRC procedure delay defined in TS25.331 Section 13.5.2 plus the interruption time stated in
section 5.2.2.2.
5.2.2.2 Interruption time

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

If intra-frequency hard handover is commanded or inter-frequency hard handover is commanded when the UE does not
need compressed mode to perform inter-frequency measurements, and if higher layers do not indicate that the UE shall
not perform any synchronisation procedure for timing maintained intra- or inter-frequency hard handover, the
interruption time shall be less than Tipterrypt1

T; nterruptlleU”TS/m”Zo* KC+150*OC + 10* Fmax MS

where
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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).

KC isthe number of known target cellsin the message, and

oC isthe number of target cells that are not known in the message.

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

transport channels that are multiplexed into the same CCTrCH.

Tsyne isthe time required for measuring the downlink DPCCH channel as stated in TS 25.214 section
4.3.1.2. In case higher layers indicate the usage of a post-verification period Tsync=0 ms. Otherwise
Tync=40 ms.

In the interruption requirement Tjperrypt1 @ cell isknown if it has been measured by the UE during the last 5 seconds
and the SFN of the cell has been decoded by the UE.

If inter-frequency hard handover is commanded and the UE needs compressed mode to perform inter-frequency
measurements and if higher layers do not indicate that the UE shall not perform any synchronisation procedure for
timing maintained intra- or inter-frequency hard handover, the interruption time shall be less than Tjpterrypt2

Tinterrupt2 = T+ Toyne+50*K C+150*OC + 10* Finex Ms

In the interruption requirement Tjpterrypt2 @ Cell isknown if the cell has been measured by the UE during the last 5
seconds.

If intra-frequency hard handover is commanded or if inter-frequency hard handover is commanded when the UE does
not need compressed mode to perform inter-frequency measurements, and if higher layers do indicate that the UE shall
not perform any synchronisation procedure for timing maintained intra- or inter-frequency hard handover, the
interruption time shall be less than Tjperrypt3

In the interruption requirement Tjpterrypt3 @ cell isknown if the cell has been measured by the UE during the last 5

seconds or the timing of the cell is signalled from higher layers by the signal " Reference time difference to cell” in [16],
with the signalled accuracy lower than or equal to 40 chips.

If inter-frequency hard handover is commanded and if higher layers do indicate that the UE shall not perform any
synchronisation procedure for timing maintained intra- or inter-frequency hard handover, the interruption time shall be
less than Tinterrupta

Tinterrupta=50* K C+150* OC +10* Fina ms

In the interruption requirement Tjpterrypt4 @ cell isknown if the cell has been measured by the UE during the last 5

seconds or the timing of the cell is signalled from higher layers by the signal "Reference time difference to cell” in [16],
with the signalled accuracy lower than or equal to 40 chips.

The phase reference is the primary CPICH.

The requirements in this section assume that N312 has the smallest possible valuei.e. only oneinsync is required.

5.3 FDD/TDD Handover
531 Introduction

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

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

5.3.2.1 FDD/TDD handover delay
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 FDD/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 Drangover 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 |l ast
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:
- Drnandover €quals the RRC procedure performance value as defined in [16] plus the interruption time stated in
section 5.3.2.2.
5.3.2.2 Interruption time

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old DPDCH 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 FDD/TDD handover is commanded, the interruption time shall be less than,
Tinterrupt= T offset TuL +30* Fsen+20% K C+180* UC+10* Frnax MS

where,

Toffset 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 FDD/TDD handover
and equal to O otherwise

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

Frmax 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 inter-frequency TDD 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 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.
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5.4 FDD/GSM Handover

54.1 Introduction

The purpose of inter-RAT handover from UTRAN FDD to GSM s to transfer a connection between the UE and
UTRAN FDD to GSM. The handover procedureisinitiated from UTRAN with a RRC message (HANDOVER FROM
UTRAN COMMAND). The procedure is described in TS25.331 section 8.3.7.

Compressed mode according to the UE Capability may be used to be able to make measurements on GSM.

54.2 Requirements
The requirementsin this section shall apply to UE supporting FDD and GSM.

The requirements given below in Tables 5.2 and 5.3 for the case where the UE has not synchronised to the GSM cell
before receiving the HANDOVER FROM UTRAN COMMAND are valid when the signal quality of the GSM cell is
sufficient for successful synchronisation with one attempt. If the UE is unable to synchronise to the GSM cell on the
first attempt, it shall continue to search for synchronisation information for up to 800 ms. If after 800 ms the UE has not
synchronised to the GSM cell it shall follow the handover failure procedure specified in [16].

5421 Handover delay

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND with the activation time "now" or earlier
than RRC procedure delay (see below) from the end of the last TTI containing the RRC command, the UE shall be
ready to transmit (as specified in TS 45.010) on the channel of the new RAT within the value in table 5.2 from the end
of thelast TTI containing the RRC command.

If the access is delayed to an indicated activation time later than RRC procedure delay from the end of the last TTI
containing the RRC command, the UE shall be ready to transmit (as specified in TS 45.010) on the channel of the new
RAT at the designated activation time + interruption time.

The UE shall process the RRC procedures for the RRC HANDOVER FROM UTRAN COMMAND within 50 ms,
which is noted as RRC procedure delay. If the activation time is used, it corresponds to the CFN of the UTRAN
channel.

Table 5.2: FDD/GSM handover -handover delay

UE synchronisation status handover delay [ms]
The UE has synchronised to the GSM cell before the 920
HANDOVER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before the 190
HANDOVER FROM UTRAN COMMAND is received

5.4.2.2 Interruption time

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old channel and
the time the UE is ready to transmit on the new channel, shall be less than The value in table 5.3.

Table 5.3: FDD/GSM handover - 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 the 140
HANDOVER FROM UTRAN COMMAND is received
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5.4a FDD to E-UTRAN FDD Handover

5.4a.1 Introduction

The purpose of inter-RAT handover from UTRAN FDD to E-UTRAN FDD isto transfer a connection between the UE
and UTRAN FDD to E-UTRAN FDD. The handover procedure isinitiated from UTRAN with a RRC message
(HANDOVER FROM UTRAN COMMAND). The procedureis described in TS 25.331.

Compressed mode according to the UE Capability may be used to be able to make measurements on E-UTRAN.

5.4a.2 Requirements

The requirementsin this section shall apply to UE supporting FDD and E-UTRAN FDD.

5.4a.2.1 Handover delay

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND message, the UE shall be ready to start the
transmission of the new uplink PRACH channel within Dhandover Seconds from the end of the last TTI containing the
RRC command, where:

- Dhandover €qual's the maximum RRC procedure delay defined plus the interruption time stated in section 5.4a.2.2.
The UE shall process the RRC procedures for the RRC HANDOVER FROM UTRAN COMMAND within 50 ms,
which is noted as RRC procedure delay.
5.4a.2.2 Interruption time

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

When inter-RAT handover to E-UTRAN is commanded, the interruption time shall be less than Tjperrypt:

Tinterrupt = Tsearen + Tiu +20ms

Where:

Tsearch isthe time required to search the target cell when the target cell is not aready known when the
handover command is received by the UE. If thetarget cell is known, then Teech = 0 ms. If the
target cell is unknown and signal quality is sufficient for successful cell detection on the first
attempt, then Tsearch = 80 ms.

T T isthe interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can

be up to 30 ms.
NOTE: The actua value of T,y shall depend upon the PRACH configuration used in the target cell.

In the interruption requirement acell is known if

- it has been meeting the relevant cell identification requirements during the last 5 seconds otherwiseitis
unknown. Relevant cell identification requirements are described in [24].

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.
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5.4b FDD to E-UTRAN TDD Handover

5.4b.1 Introduction

The purpose of inter-RAT handover from UTRAN FDD to E-UTRAN TDD isto transfer a connection between the UE
from UTRAN FDD to E-UTRAN TDD. The handover procedureisinitiated from UTRAN with a RRC message
(HANDOVER FROM UTRAN COMMAND). The procedureis described in TS 25.331 section 8.3.7.

Compressed mode according to the UE Capability may be used to be able to make measurements on E-UTRAN.

5.4b.2 Requirements

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

5.4b.2.1 Handover delay

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND message, the UE shall be ready to start the
transmission of the new uplink PRACH channel within Dnandover SeCONds from the end of the last TTI containing the RRC
command.

Where:

Dhandover €qual's the maximum RRC procedure delay defined plus the interruption time stated in section 5.4b.2.2.
The UE shall process the RRC procedures for the RRC HANDOVER FROM UTRAN COMMAND within 50 ms,
which is noted as RRC procedure delay.

5.4b.2.2 Interruption time

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

When inter-RAT handover to E-UTRAN is commanded, the interruption time shall be less than Tjperrypt
Tinterrupt = Tsearch + Tiu + 20 Ms

Where:

T search isthe time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then Teach = 0 ms. If the target cell is
unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80
ms.

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

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

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in [24].

5.5 Cell Re-selection in CELL_FACH
55.1 Introduction

The UE shall evaluate the cell re-selection criteria specified in TS 25.304, based on radio measurements, and if a better
cell isfound that cell is selected.
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5.5.2 Requirements

The Céll reselection delays specified below are applicable when the RRC parameter T resdecion IS Set to 0. Otherwise the
Cell reselection delay isincreased Tresdection S.

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

55.2.1 Cell re-selection delay

For UTRA 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 the preambles on the PRACH for
sending RRC CELL UPDATE message to the UTRAN.

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 the RACH.

For GSM and E-UTRAN, 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.
55.21.1 Intra frequency cell reselection
The cell re-selection delay in CELL_FACH state to acell in the same frequency shall be less than

T =T +T,, +20+Tg +Tgams

reselection, intra identify, intra
where
Tidentify, intra |S SpeCIerd |n 84221

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

Tg = Thetime 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 = The additional delay caused by the random access procedure.

If acell has been detectable at |east Tigenify,inra, the cell reselection delay in CELL_FACH state to acell in the same
frequency shall be less than

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

reselection, intra Measurement_Period Intra

where
TMeangement,Periodlntra = SpeCIerd |n 84222

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

5.5.2.1.2 Inter frequency cell reselection

The cell re-selection delay in CELL_FACH state to a FDD cell on a different frequency shall be less than
T = Tidentify, ier T Ty 20+ Tg + Ty ms

reselection, inter
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.where

Tidentity, inter is specifiedin 8.4.2.3.1.

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).

Tg= 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 a
UTRAN cell..

Tra= The additional delay caused by the random access procedure.

If acell has been detectable at |east Tigenify,inter, the cell reselection delay in CELL_FACH state to a FDD cell on a
different frequency shall be less than

Treselection,inter = TMea&Jrement,inter + TIU + 20+ TS| + TRA ms

where
TMeaeremenL inter— SpeCIerd |n 84232

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

5.5.2.1.3 FDD-TDD cell reselection
The requirements in this section shall apply to UE supporting FDD and TDD.
The cell re-selection delay in CELL_FACH statein FDD to an inter frequency TDD cell shall be less than

T esptection. 10D = Tidentify 1ooine T Ty 20+ Tg +Tgy ms

where

Tidemify, TDD inter is specified in8.4.2.4.1.

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 delay 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 Tidentity ToD inter, the cell re-selection delay in CELL_FACH state to an inter-
frequency TDD cell shal be less than,

= Tyiesswement opiner T Ty +20+ Tg + Ty ms

Tremection,TDD
where
TMeangemen[ TDD inter |S SpeCIerd |n 84241

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

55.2.14 FDD-GSM Cell Reselection
The cell re-selection delay in CELL_FACH state to a GSM cell shall be less than

T esatection, csm = Tidentify,GSM + Tressrement, asv + 40+ Toeop + Tra ms
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TeccH = the maximum time allowed to read BCCH data from GSM cell [21].
Tra= the additional delay caused by the random access procedure.
where

a) For UE requiring measurement occasions.

Tidentity, csv iS Specified in 8.4.2.5.2.1

N _ .
— Max 8 carriers T

N meas !’
GSM carrier RSS

T 4*T___,480ms

measurement, GSM

where:
Neariers 1S the number of GSM carriersin the Inter-RAT cell info list
Nesm carier rss 1S Specified in 8.4.2.5.1.

b) For UE not requiring measurement occasions
Tidentity, csv = 150 ms

T =480 ms

measurement, GSM

5.5.2.1.5 FDD-E-UTRAN Cell Reselection

The cell re-selection delay in CELL_FACH state to a E-UTRAN cell shall be less than

T esslection, E-UTRAN = Tidentify, eutran T 40+ Toeey +Tpa ms
Tecen= the maximum time allowed to read BCCH datafrom a E-UTRAN cell [24].
Tra = the additional delay caused by the random access procedure.

If acell has been detectable for at least Tigenify,z-utraN, the cell reselection delay in CELL_FACH state to a E-UTRAN
cell on shall be lessthan

Treelection, E-UTRAN — Tmeasurement,E-UTRAN + 40+ Tgeey + Tra ms

where
a) For UE requiring measurement occasions.

Tidentify, E-UTRAN @10 Tmeasurement, e-UTRAN &F€ Specified in 8.4.2.6.2
b) For UE not requiring measurement occasions

Tidentify, e-uTRAN = 480 ms

T measurement, E-UTRAN = 60 MS

5.5.2.1.6 Void

5.5.2.1A Cell reselection delay to CSG cells

NOTE: Therequirementsin this section are minimum requirements defined to ensure the testability of
autonomous CSG search, and are only applicable when the 2" DRX cycleis configured, with a DRX
cycle length of equal to or greater than 1280msec.

Reselection from non CSG to CSG cells may be performed using UE autonomous search as defined in [1] when at least
one CSG ID isincluded in the UE's CSG whitelist. The requirementsin this section are valid for reselection to CSG
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cells previoudly visited by the UE when the radio configuration parameters, including the carrier frequency and physical
cell identity of the CSG cell, non CSG cell and other neighbour cells are unchanged from the most recent previous visit.

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

5.5.2.1A1 Reselection from a non CSG FDD to an inter-frequency FDD CSG cell

The UE shall perform search and reselection to an allowed inter-frequency FDD CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutesin the conditions shown in table 5.3A. Thereisno
need for statistical testing of this requirement. When performing autonomous CSG search or reselection to the CSG
cell, the UE shall also meet the exsiting cell reselection requirements defined in section 5.5.2.1.1-5.5.2.1.5. Where
applicable, the interruption time requirement of section 5.5.2.2 shall apply. This requirement is not applicable if the
SIB3 repetition period in the CSG cell is the same length as the 2" DRX cycle in the serving cell and SIB3
transmissions partially or wholly overlap periods in which the UE is expected to receive HS-SCCH in the serving cell.

Table 5.3A: Parameters for CSG inter-frequency FDD reselection

Parameter Unit Cell 1 Cell 2
UARFCN Notel Channel 1 Channel 2
CSG indicator False True
Primary scrambling code Scrambling code Scrambling
Notel 1 code 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
CPICH_RSCPNote2 dBm -100 -100
CPICH_Ecl/lor dB -10 -10
PCCPCH_Ec/lor dB -12 -12
SCCPCH_Ec/lor dB -12 -12
AICH_Ec/lor dB -15 -15
SCH_Ecllor dB -15 -15
PICH_Ec/lor dB -15 -15
loc dBm/3.84 MHz Off Off
Note 1:  For this requirement to be applicable, the UARFCN and scrambling code
for cell 1 and cell 2 shall be unchanged from when the CSG cell was
visited previously.
Note 2:  Chosen to ensure that CSG autonomous search has a high probability of
success on every attempt made by UE.

55.2.1A.2 Reselection from a non CSG FDD to an inter-RAT E-UTRA CSG cell

The UE shall perform search and reselection to an allowed inter-RAT E-UTRA CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutesin the conditions shown in table 5.3B. Thereis no
need for statistical testing of this requirement. When performing autonomous CSG search or reselection to the CSG cell,
the UE shall also meet the exsiting cell reselection requirements defined in section 5.5.2.1.1-5.5.2.1.5. Where
applicable, the interruption time requirement of section 5.5.2.2 shall apply.
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Table 5.3B: Parameters for CSG inter-RAT E-UTRA reselection

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

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
CPICH_RSCPpNote2 dBm -100
CPICH_Ecl/lor dB -10
PCCPCH_Ec/lor dB -12
SCCPCH_Ec/lor dB -12
AICH_Ec/lor dB -15 N/A
SCH_Ecllor dB -15
PICH_Ec/lor dB -15
loc dBm/3.84 MHz Off
PBCH_RA dB
PBCH_RB dB
PSS RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0
PDCCH_RA dB
PDCCH_RB dB N/A
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANote1 dB
OCNG_RBNote1 dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP Note2 dBm/15 KHz -110
Note 1:  For this requirement to be applicable, the UARFCN and scrambling code
for cell 1 and the EARFCN and physical cell identity for cell 2 shall be
unchanged from when the CSG cell was visited previously
Note 2:  Chosen to ensure that CSG autonomous search has a high probability of
success on every attempt made by UE

5.5.2.2 Interruption time

The requirements on interruption time below are valid when the signal quality of the serving cell is good enough to
allow decoding of the FACH channel during the cell reselection.

5.5.2.2.1 FDD-FDD cell reselection

The interruption time, i.e. the time between the last TTI the UE monitors the FACH channel on the serving cell and the
time the UE starts transmit the preambles on the PRACH for sending the RRC CELL UPDATE message in the target
cell.

When intra-frequency cell reselection, or inter-frequency cell reselection when the UE does not need measurement
occasion to perform inter-frequency measurements occurs, the interruption time shall be less than Tipterrypt1
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where
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).
Tra The additional delay caused by the random access procedure.

When inter-frequency cell reselection occurs and the UE needs measurement occasions to perform inter-frequency
measurements, the interruption time shall be less than T; nterrupt2

Tinterrupt2 = Tiu+20+Ts+Tra Ms

where

Ts 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.

In CELL_FACH state the MTCH interruption time due to intra-frequency cell reselection without soft combining
during an MBM S session shall be less than TwmrcH_interrupt @S Specified in section 4.2.2.10.

5.5.2.2.2 FDD-TDD cell reselection
The requirements in this section shall apply to UE supporting FDD and TDD.

Theinterruption 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 to transmit the RRC CELL UPDATE message in the target inter-frequency TDD cell
on the RACH.

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

Tinterruptl, TDD = Tiu+20+Ts+Tra Ms

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

Tinterrupt2, TDD = Tiu+20+Tra ms

where
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 delay of system information blocks defined in [16].
Tra isthe additional delay caused by the random access procedure.

5.5.2.2.3 FDD-GSM cell reselection

The interruption time, i.e. the time between the last TTI the UE monitors the FACH channel and the time the UE starts
transmit aRACH in the target GSM cell.

When FDD-GSM cell reselection occurs the interruption time shall be less than Tipierrypt, GSM

Tinterrupt,GSM = 40 +TeccutTra Ms

where
TeccH = 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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5.5.2.3 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 CPICH Ec/lo and CPICH 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

=5xT ms

S-criteria Measurement_Period Intra
where
TMeangement_Period Intra — SpeCIerd II’] 84222

The UE is"out of service area” 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 [1].

On transition from CELL_DCH to CELL_FACH, if a UE cannot find a suitable UTRA cell, then it is considered to be
"out of service area" and shall perform actions according to [16].

If the S criterion of the serving cell is no longer fulfilled, the UE may suspend MBMS reception if necessary to improve
the UE’ s ability to find a suitable cell.

If the S criterion of the serving cell is fulfilled, the measurement requirements when aMBM S reception is active are
specified in section 8.4.

55.2.24 FDD-E-UTRA Cell Reselection

The interruption time, i.e. the time between the last TTI the UE monitors the FACH channel and the time the UE starts
transmit aRACH in the target E-UTRAN cell.

When FDD-E-UTRAN cell reselection occurs the interruption time shall be less than Tinterrupt, E-UTRAN-
Tinterrupt, E-UTRAN = 40 +TeccH+Tra MS
where

Taceq = The maximum time allowed to read BCCH data from the E-UTRAN cell [24].
Tra = The additional delay caused by the random access procedure.

5.6 Cell Re-selection in CELL_PCH

56.1 Introduction

The UE shall evaluate the cell re-selection criteria specified in TS 25.304, based on radio measurements, and if a better
cell isfound that cell is selected.

5.6.2 Requirements

Requirements for cell re-selection in CELL_PCH are the same as for cell re-selection in idle mode, see section 4.2. UE
shall support all DRX cycle lengthsin table 4.1 and table 4.2, according to [16].
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5.7 Cell Re-selection in URA PCH

5.7.1 Introduction

The UE shall evaluate the cell re-selection criteria specified in TS 25.304, based on radio measurements, and if a better
cell isfound that cell is selected.

5.7.2 Requirements

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

5.8 RACH reporting

58.1 Introduction

The network may request the UE to report on RACH cell CPICH levels 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.

5.8.2 Requirements

If all of the following conditions are true, the UE is alowed to have an additional delay of Nracr*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 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 conditionsis false, the UE shall be able to report the requested measurement results on
RACH within a normal RACH transmission delay.

NracH isthe number of cellsrequiring SFN decoding prior to the reporting of SFN-SFN observed time difference
measurement results on RACH.

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

591 Introduction

The purpose of inter-RAT cell change order from UTRAN FDD to GSM isto transfer a connection between the UE and
UTRAN FDD 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 TS25.331 section 8.3.11.

NOTE: No procedureis defined for Inter-RAT cell change order from UTRAN to E-UTRAN.
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5.9.2 Requirements

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

5.9.2.1 Delay

When the UE receives a RRC CELL CHANGE ORDER FROM UTRAN COMMAND with the activation time "now"
or earlier than the value in table 5.4 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 within the value in table 5.4 from the end of the last TTI
containing the RRC command.

If the access is delayed to an indicated activation time later than the value in table 5.4 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 time is used, it correspondsto the CFN of the UTRAN channel.

Table 5.4: 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 + TeccH+TrA
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.

5.9.2.2 Interruption time

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 5.5. The requirement in table 5.5 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 5.5: 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 + TeccH+TrA
CHANGE ORDER FROM UTRAN COMMAND is received

where
TeccH= 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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5.10  Serving HS-DSCH cell change

5.10.3 Introduction

The serving HS-DSCH procedureisinitiated from UTRAN with a RRC message that implies a change of the serving
HS-DSCH cell, see TS 25.331 section 8.2.2

5.10.2 Requirements

5.10.2.1 Serving HS-DSCH cell change delay

Procedure delay for all procedures, that can command a HS-DSCH cell change are specified in TS25.331 section
13.5.2.

When the UE receives a RRC message implying HS-DSCH cell change 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
receive the HS-SCCH channel from the new cell within Deai_change 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 HS-DPCCH at the
designated activation time + interruption time.

where:

Decail_change €qual's the RRC procedure delay defined in TS25.331 Section 13.5.2 plus the interruption time of receiving
HS-DSCH data stated in section 5.10.2.2.

5.10.2.2 Interruption time

The HS-DSCH interruption time is the time between the last received TTI that can contain a transport block on the old
HS-PDSCH and the time when the UE is ready to transmit CQI reports based on the quality of the new cell and the UE
have started to receive the HS-SCCH of the new cell. The interruption time is depending on whether the target cell is
known for the UE or not.

If serving HS-DSCH cell change is commanded to a cell in the active set the HS-DSCH interruption time shall be less
than Tinterrupt1

Tinterrupt1=Tiu+22 ms

If an active set update, which includes a cell into the active set where the cell is known, and serving HS-DSCH cell
change is simultaneously commanded to the same cell the HS-DSCH interruption time shall be less than Tjpterrypt2

Tinterrupt2=Tiu+42 ms

where Ty is the interruption uncertainty when changing the timing from the old to the new cell. T,y can be up to one
subframe (2 ms).

The phase reference is the primary CPICH.

5.11  Enhanced Serving HS-DSCH cell change

5.11.1 Introduction
The enhanced serving HS-DSCH cell change procedure isinitiated from UTRAN either with a RRC message that

implies a change of the serving HS-DSCH cell or through an HS-SCCH order sent on the target cell (target cell isthe
cell which becomes the serving cell after the enhanced serving HS-DSCH cell change procedure).
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5.11.2 Requirements

When the UE receives a RRC message implying enhanced HS-DSCH cell change, the serving cell change delay and
interruption time requirements are as defined in Section 5.10.

When the UE receives an HS-SCCH order from the target cell that implies enhanced HS-DSCH serving cell change:

- if theactivation timeis not equal to “now”, the UE shall be ready to receive the full configured HS-SCCH set
from the target cell within MAX{40 ms, activation time — the end of the TTI containing the HS-SCCH order}
from the end of the TTI containing the HS-SCCH order.

- if theactivation timeis set to “now”, the UE shall be ready to receive the full configured HS-SCCH set within 40
ms from the end of the TTI containing the HS-SCCH order.

5.12 Interruption on Primary Uplink Frequency in DC-HSUPA

5.12.1 Introduction

When the UE is configured with dual uplink carrier frequencies, the transmission interruption on the primary uplink
frequency can occur due to the activation or deactivation of the secondary serving HS-DSCH cell or of the serving E-
DCH cell on the secondary uplink frequency.

The activation or deactivation procedure for the secondary serving HS-DSCH cell or the serving E-DCH cell on the
secondary uplink frequency, isinitiated from UTRAN with an HS-SCCH order [18], which implies activation or
deactivation of the secondary serving HS-DSCH cell or the serving E-DCH cell on the secondary uplink frequency.

5.12.2 Requirements

Theinterruption time on the primary uplink frequency, Tinterupt, Starts from the end of the last DPCCH slot which
overlaps with the HS-DPCCH subframe containing the ACK corresponding to the HS-SCCH order for the activation or
deactivation of the secondary serving HS-DSCH cell or the serving E-DCH cell on the secondary uplink frequency. The
UE shall be ready to resume transmission of each physical channel on the primary uplink frequency at the next dot,
subframe or frame after Tinerupr =4 Ms, depending on the channel timing relationship defined in [2] (next slot for
DPCCH and next subframe for HS-DPCCH/2ms TTI E-DCH). This requirement applies when the UE is configured
with dual uplink carrier frequencies.

5.13  System information acquisition for CSG cell

5.13.1 Introduction

The requirements in this section apply to a UE which supports system information acquisition of a CSG cell in
preparation for handover. Both intra frequency and inter frequency system information reading can be configured, for
the inter frequency case the UE may make autonomous gaps in both downlink reception and uplink transmission. For
intrafrequency system information acquisition, interruption in downlink reception or uplink tranmission shall not be
performed to aquire system information.

5.13.2 CSG Sl acquisition delay

The CSG Sl acquisition delay is defined as the time between any occurrences that will trigger a Sl decoding until the UE
starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other
RRC signalling on the DCCH. The measurement reporting delay also excludes any RRC procedure delay whichis defined
in[16] when Sl reading isinitiated by a measurement control message.

For intra frequency CSG cells, CSG Sl decoding is typicaly triggered when a cell with primary scrambling code in a
preconfigured range meets the criteria for measurement reporting. For inter frequency CSG cells, CSG Sl decoding is
explicitly requested by RRC signalling.

The CSG Sl reporting delay shall not be more than Tcse-si-report Where Tese-si-report iN MSis given by
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Tcse-s-report = 630+ 40*SIB3_REP
SIB3_REP isthe repetition period at which the CSG cell schedules SIB3 blocks in units of frames

This requirement is applicable for CSG target cell configurations where the information required to make the S| report
can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the
requirement to be applicable, the reception conditions shall be such that the system frame number of the target CSG cell,
the MIB and SIB3 can each be successfully decoded in no more than four attempts. According to the reception conditions:

A cell shall be considered detectable when:
- CPICHECc/lo>-20dB if DL_DRX_Active=0, or CPICH Ec/lo>-17dB if DL_DRX_Active=1,

- SCH_Ec/lo>-20dB if DL_DRX_Active=0, or SCH Ec/lo>-17dB if DL_DRX_Active=1, for at least one
channel tap and SCH_Ec/lor is equally divided between primary synchronisation code and secondary
synchronisation code. When L 3 filtering is used an additional delay can be expected.

The system frame number, the MIB and SIB3 of the target CSG cell shall be considered decodable provided the BCH
demodulation requirements are met according to [3].

5.13.3 Interfrequency CSG decoding interruption

When inter frequency CSG S| decoding of a neighbour cell is requested by UTRAN, the UE may interrupt ongoing
downlink reception, and uplink transmission to perform the decoding on another frequency. The total of the gaps in
reception and the total of the gaps in transmission during the period Tcsc-si-report Shall ot exceed Tese-si-interruption Where
T cse-si-Interruption = 600ms. This requirement is applicablefor CSG target cell configurations where the information required
to make the Sl report can be determined from the MIB and SIB3 aone, and SIB3 is not segmented into multiple TTI.
Additionally, for the requirement to be applicable, the reception conditions shall be such that the system frame number
of thetarget CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts. According to
the reception conditions:

A cell shall be considered detectable when:
- CPICH Ec/lo>-20dB,

- SCH_Ec/lo>-17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

The system frame number, the MIB and SIB3 of the target CSG cell shall be considered decodable provided the BCH
demodul ation requirements are met according to [3].

5.13.4 CSG reporting delay

Reporting delay results from delay uncertainty when inserting the measurement report to the TT1 of the uplink DCCH.
The delay uncertainty istwice the TTI of the uplink DCCH.

5.14  System information acquisition for inter-RAT E-UTRA cell

5.14.1 Identification of a new CGI of inter-RAT E-UTRA FDD cell with
autonomous gaps

The UE shall identify and report the CGI when requested by the UTRAN for the purpose of Sl reading. To perform Sl
reading, the UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and
SIB1 message of E-UTRAN cell [27] whenthe IE" E-UTRA Sl Acquisition” isreceived by the UE [16]. If the
autonomous gaps are used for the measurement with the purpose of Sl reading, the UE shall be able to identify a new
CGl of inter-RAT E-UTRA cell within:

Tidentify_CGI,E-UTRAN = Tbasic_identify_CGI,E-UTRAN ms

Where
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Thasic_identify_cal, -uTran = [300] ms. Thisis the time period used in the above equation where the maximum allowed
time for the UE to identify a new CGI of E-UTRA cell isdefined.

A E-UTRAN cell shall be considered identifiable following conditions are fulfilled:

- RSRP related side conditions given in Section 9.10f [24] are fulfilled for a corresponding Band,
- SCH_RP|dBmand SCH Es/lot according to Annex B.4.1 for a corresponding Band.
The MIB of aninter-RAT E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the

PBCH demodulation requirements are met according to [28].

5.14.2 Identification of a new CGI of inter-RAT E-UTRA TDD cell with
autonomous gaps

The UE shall identify and report the CGI when requested by the UTRAN for the purpose of Sl reading. To perform Sl
reading, the UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and
SIB1 message [27] whenthe IE" E-UTRA Sl Acquisition” isreceived by the UE [16]. If the autonomous gaps are used
for the measurement with the purpose of Sl reading, the UE shall be able to identify a new CGI of inter-RAT E-UTRA
cell within:

T

identify_CGI, E-UTRAN

=T,

basic _identify_CGI, E-UTRAN ms
Where

Thoasic_identify_cat, e-utran = [300] ms. Thisisthe time period used in the above eguation where the maximum allowed time
for the UE to identify anew CGI of E-UTRA cell is defined.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Section 9.1 of [24] are fulfilled for a corresponding Band,
- SCH_RPand SCH Eg/lot according to Annex B.4.1 for a corresponding Band.
The MIB of aninter-RAT E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the

PBCH demodulation requirements are met according to [28].

5.14.3 ECGI reporting delay

Reporting delay results from delay uncertainty when inserting the measurement report to the TTI of the uplink DCCH
and the RRC procedure delay. The delay uncertainty istwicethe TTI of the uplink DCCH.

5.15 Packet Loss Rate on Serving HS-DSCH Cells in Multi-
Carrier HSDPA

5.15.1 Introduction

A UE according to its measurement capability in the |E, “Inter-frequency measurements on configured carriers without
compressed mode” defined in section 10.3.3.21 of TS 25.331 [16] may reconfigure its receiver bandwidth when
performing measurements on configured carrier frequencies corresponding to secondary serving HS-DSCH cells. This
may cause loss of HS-DSCH reception from those primary and secondary serving HS-DSCH cells whose carrier
frequencies belong to the same frequency band as that of the measured configured secondary carrier frequency.

5.15.2 Requirements
The probability of not sending ACK/NACK corresponding to HS-DSCH transmitted to a UE by its primary or

secondary serving HS-DSCH cell shall not exceed 4% when the UE measures cells on any configured secondary carrier
frequency which belongs to the same frequency band as that of the primary or secondary serving HS-DSCH cell.
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6 RRC Connection Control

6.1 RRC Re-establishment

6.1.1 Introduction

RRC connection re-establishment is needed, when a UE in state CELL_DCH loses radio connection due to radio link
failure. The procedure when aradio link failure occursin CELL_DCH is specified in TS 25.331.

6.1.2 Requirements

The reguirements in this section are applicable when the UE performs a RRC Re-establishment to a cell belonging to
any of the frequencies present in the previous (old) monitored set.

The UE moves from CELL_DCH to CELL_FACH state and shall be capable of sending a CELL UPDATE message
using the cause "radio link failure" within TreesrasList Seconds from when the radio link failure occurred.

Tre-estasLIsH €quals the RRC procedure delay (Trrere-EstasLisH) according to TS25.331 plusthe UE Re-establishment
delay (TUE—RE-ESTABLISH—REQ), speC|f|ed in6.1.2.1.

TRe-ESTABLISH= TRRC-RE-ESTABLISHF T UE-RE-ESTABLISH-REQ

6.1.2.1 UE Re-establishment delay requirement

The UE Re-establishment delay requirement (Tue-re-estaLisH-RreQ) 1S defined as the time between the moment when
radio link failure is considered by the UE, to when the UE starts to send preambles on the PRACH.

Tue-re-esTABLISH-REQ IS 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 radio links connected to the cell in the previous (old) active set;
- thecell has been measured by the UE during the last 5 seconds.
And the phase reference is the primary CPICH.
The UE Re-establishment delay requirement Tye-re-estasLisH-req Shall be less than
Tue-RE-ESTABLISH-REQ-KNOWN =D0MS+T search + Tg+ Tra
in case that the target cell is known, and
Tue-re-ESTABLISH-REQ-UNKNOWN =D0MS+ T search* NF + T + Tra
in case that the target cell is not known by the UE.
where
Tsearch iS the time it takes for the UE to search the cell.
Tsearch =100 msiif the target cell is known by the UE, and
Tsearch =800 msiif the target cell is not known by the UE.

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 25.331 for a UTRAN cell (ms).

Tra = The additional delay caused by the random access procedure.

NF isthe number of different frequenciesin the monitored set.
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This requirement assumes radio conditionsto be sufficient, so that reading of system information can be done without
errors.

6.2 (void)

6.3 Random Access

6.3.1 Introduction

The random access procedure is used when establishing the layer 1 communication between the UE and UTRAN. The
random access shall provide a fast access but without disturbing ongoing connections. The random accessis specified in
section 6 of TS 25.214 and the control of the RACH transmission is specified in section 11.2 of TS 25.321. A random
access transmit sequence is described in section 6.7.2 of TS 25.303. The UE procedure for selecting 2 or 10 msec TTI
when operating Enhanced Uplink in CELL_FACH is specified in 3GPP TS 25.321 [19].

6.3.2 Requirements

The UE shall have capability to calculate initial power according to the open loop agorithm and apply this power level
at the first preamble and increase the power on additional preambles. The UE shall stop transmit preambles upon a
ACK/NACK on the AICH has been received or if the maximum number of preambles within on cycle has been
reached. Upon an ACK has been received the UE shall transmit a message otherwise the ramping procedure shall be
repeated.

6.3.2.1 Correct behaviour when receiving an ACK

The UE shall stop transmitting preambles upon a ACK on the AICH has been received and then transmit a message..

The absolute power applied to the first preamble shall have an accuracy as specified intable 6.3 of TS 25.101 [3]. The
relative power applied to additional preambles shall have an accuracy as specified in section 6.5.2.1 of 25.101 [3].

6.3.2.2 Correct behaviour when receiving an NACK

The UE shall stop transmitting preambles upon aNACK on the AICH has been received and then repeat the ramping
procedure when the back off timer Tgo expires.

6.3.2.3 Correct behaviour at Time-out

The UE shall stop transmit preambles when reaching the maximum number of preambles allowed in acycle. The UE
shall then repeat the ramping procedure until the maximum number of preamble ramping cycles are reached.

6.3.2.4 Correct behaviour when reaching maximum transmit power
The UE shall not exceed the maximum alowed UL TX power configured by the UTRAN.

The absolute power of any preamble shall not exceed the maximum allowed UL TX power with more than specified in
section 6.5.

6.3.2.5 Correct behaviour when selecting 2 or 10msec TTI length for Enhanced
Uplink in CELL_FACH state and idle mode

A UE that is capable of 2/10msec TTI selection shall select a preamble signature assigned to 2msec TTI when the TX
power headroom based on the TX power on the current preamble according to the method specified in [19] is greater
than the threshold value configured by UTRAN plus an accuracy value of 6 dB. The UE shall select a preamble
assigned to the 10msec TTI when the TX power headroom based on the TX power calculated on the current preamble
according to the method specified in [19] islower than the threshold value configured by UTRA minus the accuracy
value 6 dB. Otherwise, the UE may select a preamble signature assigned to either 2msec or 10msec TTI.
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6.4 Transport format combination selection in UE

6.4.1 Introduction

When the UE estimates that a certain TFC and E-TFC would require more power than the maximum transmit power, it
shall limit the usage of transport format combinations for the assigned transport format set, according to the
functionality specified in section 11.4 in TS25.321. Thisisin order to make it possible for the network operator to
maximise the coverage. Transport format combination selection is described in section 11.4 of TS 25.321.

When the UE has more than one Activated Uplink Frequency, the UE estimates the power which may be allocated for
all Activated Uplink Frequencies. The E-TFC selection when the UE has more than one Activated Uplink Freguency is
described in section 11.8.1.4 of TS25.321

6.4.2 Requirements

The UE shall continuously evaluate based on the Elimination, Recovery and Blocking criteria defined below, how TFCs
on an uplink DPDCH can be used for the purpose of TFC selection. The evaluation shall be performed for every TFC in
the TFCS using the estimated UE transmit power.

The UE transmit power estimation for a given TFC, when HS-DPCCH and S-DPCCH are not transmitted during the
measurement period, shall be calculated using the DPDCH and DPCCH gain factors of the corresponding TFC and
reference transmit power. The reference transmit power is the transmit power of DPCCH and DPDCH of agiven TFC
during the measurement period for which UE transmit power estimation is made. If asingle HS-DPCCH is transmitted
either partially or totally within the given measurement period the UE transmit power estimation for a given TFC shall
be calculated using DPDCH and DPCCH gain factors, the maximum value of the HS-DPCCH gain factor that is used
during the measurement period, and the reference transmit power. If two HS-DPCCHs are transmitted either partially or
totally within the given measurement period then a maximum combined transmit power over both of the HS-DPCCHs
should be considered in the TFC calculation. Rules for calculating the HS-DPCCH gain factors from the most recent
signalled Aack, Anack and Acgr according to the specific multicarrier and MIMO configuration and activation status of
the secondary HS-DSCH serving cells are defined in subclause 5.1.2.5A in [18]. The timing of the measurement period,
which isdefined in 9.1.6.1 as one slot, is the same as the timing of the DPCH dlot. If S-DPCCH is transmitted within
the given measurement period, the UE transmit power for agiven TFC shall be calculated using the DPDCH and
DPCCH gain factors, the HS-DPCCH power as described above if one or two HS-DPCCHY(s) are present, the SS DPCCH
gain factor, and the reference transmit power.

E-TFC selection isallowed only in CELL_DCH state, CELL_FACH state, and Idle mode. E-TFC selection is based on
the estimated power leftover from TFC selection if the DPDCH is present and from the HS-DPCCH.

When the UE has one Activated Uplink Frequency, the UE shall estimate the normalised remaining power margin
available for E-TFC selection based on the following equations for E-TFC candidate

NRPM;= (PMaxX - PopccH,target - Psopect - PopocH- Prsppeer- Pe-ppecr,)/ PopccH, target (1),
NRPM;=0.5* (PMax | - PopccH target - Ps-prccr - Prs-ppecH- Pe-ppochj — Pse-ppecn,j) Popoch, target (2),
where

Equation (2) is used when estimating the candidate E-TFCs for potential rank-2 transmissions for UL MIMO,
and equation (1) in used in all other cases.

PMax; = Maximum UE transmitter power for E-TFC-j as defined in section 6.5

Porccn(t) represents a slotwise estimate of the current UE DPCCH power at timet. If at timet, the UE is
transmitting a compressed mode frame then Popcch,comp(t) = Porech(t) X (Npitot,c/ Npitot,n) €15 PopecH,comp(t) =
Porccn(t). If the UE is not transmitting uplink DPCCH during the slot at timet, either due to compressed mode
gaps or when discontinuous uplink DPCCH transmission operation is enabled then the power shall not contribute
to the filtered result.Samples of Popcch,comp(t) shall be filtered using afilter period of 3 slotwise estimates of
Popcch,comp(t) When the E-DCH TTI is 2ms or 15 slotwise estimates of Pppcchcomp(t) When the E-DCH TTI is
10ms to give Popcchifiltered. The accuracy of the Popccn estimate shall be at least that specified in table 6.0A

If the target E-DCH TTI for which NRPM; evaluated does not correspond to a compressed mode frame then
Porcch target = PopecH filtered.
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If the target E-DCH TTI for which NRPM; is being evaluated corresponds to a compressed mode frame then
PDPCCH,target: PopccH filtered® (Npilot,N/ anot,c). Npilot,N and Npilot,C are numbers of p“Ot symbols asdefined in [18]

PoprocH = estimated DPDCH transmit power, based on Popcch targe aNd the gain factors from the TFC selection
that has already been made. If the target E-DCH TTI for which NRPM; is being evaluated correspondsto a
compressed mode frame then the modification to the gain factors which occur due to compressed mode shall be
included in the estimate of Pppoch.

Prsopcch = estimated HS-DPCCH transmit power based on the maximum HS-DPCCH gain factor and

Popcch target |f two HS-DPCCHs are transmitted, Prs.ppccn iS the maximum combined estimated transmit power
over both HS-DPCCHs. Rules for calculating the HS-DPCCH gain factors from the most recent signalled Aack,
Anack and Acqi according to the specific multicarrier and MIMO configuration and activation status of the
secondary HS-DSCH serving cells are defined in subclause 5.1.2.5A in [18]. If the target E-DCH TTI for which
NRPM; is being evaluated corresponds to a compressed mode frame then the modification to the gain factors
which occur due to compressed mode shall be included in the estimate of Pusppcch.

Pe.peccn, = estimated E-DPCCH transmit power for E-TFCI;, asfollows..

- For estimating the remaining power margin for a single transport block in an E-DCH TTI (UL MIMO not
configured, or rank1 with UL MIMO configured); If E-TFCI; is smaller than or equal to E-TFCl e boos the
estimate is based on Pppcch targer @nd the E-DPCCH gain factor calculated using the most recent signalled value of
Ae.ppcer. If E-TFCI; is greater than E-TFCl e poos the estimate is based on the E-DPCCH gain factor, fecj, Which
is calculated for E-TFCI; using the procedurein [18]. If the target E-DCH TTI for which NRPM;jis being
evaluated corresponds to a compressed mode frame then the modification to the gain factors which occur due to
compressed mode shall be included in the estimate of Pe.ppcch

- For estimating the remaining power margin for transmission of two transport blocksin an E-DCH TTI (Rank2
UL MIMO); The estimate is based on the E-DPCCH gain factor, S, which is calculated for E-TFCI; using the
procedure in [18] assuming E-TFClecpoost = -1.

Pse-ppcch,j = estimated S-E-DPCCH transmit power for E-TFCI;. The estimate is based on the S-E-DPCCH gain
factor, Bscj, which is calculated for E-TFCI; as defined in [18].

Psorcch = estimated S-DPCCH transmit power, based on Popcch target and the S-DPCCH gain factor. In case
neither the uplink CLTD operation nor uplink MIMO operation is configured or one of the two is configured
with CLTD activation state 2 or 3, Psppccr is considered as zero.

NOTE:  Popcch(t), PMax j, PopccH targets PopccHfittereds PopccH,comp(t), Poroch, PrsopeeH, Psorech, Pe-opccr @nd Pse-
prccH are expressed in linear power units

In CELL_FACH state and Idle mode, if lessthan 3 E-DCH TTls of DPCCH transmission for 2ms TTI and less than 2
E-DCH TTls of DPCCH transmission for 10ms TTI is configured prior to the start of the E-DCH transmissions, an
estimate of PppccH, target = Ppreamble + Ppe Shall be used for initial E-TFC restriction. Pyreamule 1S the code power of the last
transmitted PRACH preamble, and Py is the power offset between the power of the last transmitted preamble and the
initial DPCCH transmission power.

The UE shall consider the Elimination criterion for a given TFC to be detected if the estimated UE transmit power
needed for this TFC is greater than the Maximum UE transmitter power for at least X out of thelast Y successive
measurement periods immediately preceding evaluation. 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 bit rate for each logical channel to upper layers within Tneiry from the
moment the Elimination criterion was detected.

The UE shall consider the Recovery criterion for agiven TFC to be detected if the estimated UE transmit power needed
for this TFC has not been greater than the Maximum UE transmitter power for the last Z successive measurement
periodsimmediately preceding evaluation. 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 bit rate for each logical channel to upper layers within Tneiry from the
moment the Recovery criterion was detected.

The evaluation of the Elimination criterion and the Recovery criterion shall be performed at least once per radio frame.
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The definitions of the parameters X,Y and Z which shall be used when evaluating the Elimination and the Recovery
criteria when no compressed mode patterns are activated are given in Table 6.0.

Table 6.0: X, Y, Z parameters for TFC selection

X Y A
15 30 30

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:

(Trotity + Tmodifyt TL1 proc)
where;!
Thoity €quals 15 ms, and
Tnodity €quals MAX (T adapt_max, TTT1), and
TL1proc €QUAlS 15 ms, and
T adapt_max €QUAlS MAX (T agapt_ 1, Tadapt 2, --+» T adept N), @nd
N equals the number of logical channels that need to change rate, and

Tadapt_n €quals the time it takes for higher layersto provide datato MAC in anew supported bitrate, for logical
channel n. For services where no codec is used Tt Shall be considered to be equal to O ms. For services where
either UMTS AMR2 or UMTS AMR_WB is used, Tadapt shall be considered to be equal to the time required
to switch from the current codec mode to a new supported codec mode. In that case Tadapt equals 20 ms + 40
ms per codec mode switch. E.g. Tadapt equals 60ms if one codec mode switch is necessary and Tadapt equals
140msif 3 codec mode switches are necessary.

T1m equalsthe longest uplink TTI of the selected TFC (ms).

When the UE has one Activated Uplink Frequency, the UE shall be able to update the normalised remaining power
estimate of each E-TFC at least every E-DCH TTI. The UE shall use the latest available estimate of NRPM; at the time
when all absolute and relative grants relating to the E-DCH TTI under consideration have been received. Using the
estimates of NRPM; the UE shall evaluate for each E-TFC which configured MAC-d flows are supported and which are
unsupported as follows:

In the case that the target E-DCH TTI for which E-TFC restriction is being considered does not belong to a compressed
mode frame then if NRPM;> 3" (Bed;/Bc)? then E-TFCj can be supported, otherwise it cannot be supported

In the case that the target E-DCH TTI for which E-TFC restriction is being considered belongs to a compressed mode
frame then if NRPM;> Y (Bed,ci/Bc.c)? then E-TFC; can be supported, otherwise it cannot be supported

Beaj/Bec and Beac,j/Be.c is the quantized amplitude ratio.

If the UE is alowed to reduce its maximum transmit power for certain TFCs and E-TFCs, the UE shall use the reduced
maximum transmit power in the evaluation of the TFC and E-TFC selection criteria for those TFCs.

When the UE has more than one Activated Uplink Frequency, if the TTIs configured on the uplink carrier frequencies
are at acommon TTI boundary, the UE shall estimate the remaining power which is available to be alocated to
scheduled E-DCH transmissions on all Activated Uplink Frequencies. The total available power for scheduled E-DCH
transmissions is defined by:

Premaining,szmaX(PMaX -3 PDPCCH,target,i - PusppccH - Poepet - Pron-sa, 0)

If the TTIs configured on the uplink carrier frequencies are not at acommon TTI boundary and Activated Uplink
Frequency k is configured with 10ms TTI, the total available power for scheduled E-DCH transmissions is defined by:

Premainings=max(PMax - Y PopccH,targeti - Prs-orec - PopocH - Pron-sc — Pk, 0)

The power Pk isthe power of activated uplink frequency k, estimated by using the current filtered power of the DPCCH
and the power offset for the E-TFC of the transmission for the carrier
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where
PMax represents the Maximum UE Transmitter power, as defined in Section 6.5.

- Popccnii(t) represents a slotwise estimate of the current UE DPCCH power for carrier with index i (i=0,1) at time
t. If at timet, the UE is transmitting a compressed mode frame then Popccr, comp,i(t) = Porcch,i(t) X (Npitor,c/
Npilot,N) €lSe PopccH,compi(t) = Popcen,i(t). If the UE is not transmitting uplink DPCCH on the Activated Uplink
Frequency i during the slot at time t, either due to compressed mode gaps or when discontinuous uplink DPCCH
transmission operation is enabled then the power shall not contribute to the filtered result. Samples of
Porcch,comp,i(t) shall be filtered using afilter period of 3 slotwise estimates of Popccr,compi(t) if @a2ms TTI isin use
on carrier i, or afilter period of 15 slotwise estimates of PopccH,comp,i(t) if @10msTTI isin use on carrier i. The
accuracy of the Ppopccn,i estimate shall be at least that specified in table 6.0A

If the target E-DCH TTI for which RPM is being evaluated does not correspond to a compressed mode frame
then Pppcch target,i = Popec filtered, -

If thetarget E-DCH TTI for which RPM is being eval uated corresponds to a compressed mode frame then
PDPCCH,target,i = PppccH filtered,iX (Npilot,N/ Npilot,C)- Npilot,N and anot,c are numbers of p”Ot Symbols asdefined in [18]

- Puspprcch represents the estimated HS-DPCCH transmit power and shall be calculated based on the estimated
Primary Activated Frequency DPCCH power, and the greatest HS-DPCCH gain factor and assuming the
maximum possible activity of HS-DPCCH over a 10ms period if a10msTTI isin use. If two HS-DPCCHs are
transmitted, Pusppccn 1S the maximum combined estimated transmit power from both HS-DPCCHSs. Rules for
calculating the HS-DPCCH gain factors from the most recent signalled Aack, Anack and Aco according to the
specific multicarrier and MIMO configuration and activation status of the secondary HS-DSCH serving cells are
defined in subclause 5.1.2.5A in [18].

- Popoch represents estimated DPDCH transmit power on Primary Activated Frequency based on Ppppc targer @nd
the gain factors from the TFC selection that has aready been made. If the target E-DCH TTI for which NRPMj
is being eval uated corresponds to a compressed mode frame then the modification to the gain factors which
occur due to compressed mode shall be included in the estimate of Pppoch.

- Pron-sc represents the power pre-allocated for non-scheduled transmissions for Primary Uplink Frequency, as
defined by [19]. An estimate of the E-DPCCH power required for non-scheduled transmissions may be included

iN Pron-sc -

When the UE has more than one Activated Uplink Frequency and no retransmission is required, or when the UE has
more than one Activated Uplink Frequency and two retransmissions are required, the UE shall estimate the normalised
remaining power margin available for E-TFC selection using the power allocated to the Primary Uplink Frequency
Paiocated,1 @nd the power allocated to the Secondary Uplink Frequency Paiocaed2 defined by:

Paliocated,1 = P1 +Pron-sg,
Paliocated,2 = P2
where

P; represents the maximum remaining allowed power for scheduled transmissions for the Activated Uplink
Frequency i = 1,2, whereindex 1 and index 2 correspond to the index of the Primary Uplink Frequency and the
index of the Secondary Uplink Frequency as defined by [19]

When the UE has more than one Activated Uplink Frequency and one retransmission is required in one Activated
Uplink Frequency, the UE shall estimate the normalised remaining power margin available for E-TFC selection using
the power allocated to the Activated Uplink Frequency for which aretransmission is required Pajocaedx @and on the power
allocated to the Activated Uplink Frequency for which no retransmission is required Paiocaedy defined by:

Paliocated,y= PMa&X - Pus.opccH - Zi PopccHtargeti - PoppcH - Pe-brech x - Pe-bPocH x
Paliocated,x= Pe-ppccH x + Pe-bPpcHx
where

Pe-ppochx represents the estimated E-DPDCH transmit power for the Uplink Frequency for which aretransmission is
required. The estimate is based on Popcch,targer,x Where X is denoting the index of the Activated Uplink Frequency
on which aretransmission required and the E-DPDCH gain factor which will be used for the retransmission.
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Pe-ppcchx represents the estimated E-DPCCH transmit power for the Uplink Frequency for which aretransmissionis
required. The estimate is based on Popcch,targer,x Where X is denoting the index of the Activated Uplink Frequency
on which aretransmission is required and the E-DPCCH gain factor which will be used for the retransmission.

When the UE has more than one Activated Uplink Frequency, the UE shall estimate the normalised remaining power
margin available for E-TFC selection for the Activated Uplink Frequency i based on the following equation for E-TFC
candidate j:

NRPM i = (Paliocated, i — Pe-ppcctiyi) / PopecH, target,i
where

Pe-ppcchjj,i represents the estimated E-DPCCH transmit power for E-TFCI; on the Activated Uplink Frequency i. If
E-TFCI; issmaller than or equal to E-TFClecpoost the estimate is based on Pppcchtarger,; aNd the E-DPCCH gain
factor calculated using the most recent signalled value of Ae.ppcch. If E-TFCI; is greater than E-TFClechoost the
estimate is based on the E-DPCCH gain factor, S, which is calculated for E-TFCI; using the procedure in [18].
If thetarget E-DCH TTI for which NRPM;;is being evaluated corresponds to a compressed mode frame then the
modification to the gain factors which occur due to compressed mode shall be included in the estimation.

In the case that the target E-DCH TTI for which E-TFC restriction is being considered does not belong to a compressed
mode frame then if NRPM;,;> > (Beq,/Bc)? then E-TFC; can be supported on the Activated Uplink Frequency i, otherwise
it cannot be supported on that Activated Uplink Frequency.

In the case that the target E-DCH TTI for which E-TFC restriction is being considered belongs to a compressed mode
frame then if NRPM;i> ¥ (Beac,/Bc.c)? then E-TFC; can be supported on the Activated Uplink Frequency i, otherwise it
cannot be supported on that Activated Uplink Frequency.

Bedj/Bec and Beq,c,i/Bec is the quantized amplitude ratio.

Table 6.0A : Accuracy requirements for the estimate of Pppccnused in E-TFC restriction

Total UE output power value (dBm) Popcch accuracy(dB) (note 1)
25<= total output power <34 note 2
24<= total output power <25 +2.0
23<= total output power <24 +2.0
22<= total output power <23 +2.0
21<= total output power <22 +2.0
20<= total output power <21 2.5
19<= total output power <20 3.0
18<= total output power <19 +3.5
17<= total output power <18 +4.0
16<= total output power <17 +4.0
15<= total output power <16 4.0
14<= total output power <15 4.0
_ +4.0 (power class 4)
13<= total output power <14 +6.0 (power class 3)
_ +4.0 (power class 4)
12<= total output power <13 +6.0 (power class 3)
_ +4.0 (power class 4)
11<= total output power <12 +6.0 (power class 3)
-50<= total output power <11 6.0

NOTE 1: PopccH accuracy is the difference between the estimate of Porccr used by
the UE for the purposes of E-TFC selection and the actual power of the
DPCCH being transmitted

NOTE 2: No tolerance is specified.

6.5 Maximum allowed UL TX Power

The Maximum UE transmitter power is defined as follows

Maximum UE transmitter power = MIN { Maximum allowed UL TX Power, Puax}
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Where
- Maximum alowed UL TX Power is set by UTRAN and defined in [16], and

- Puax isthe UE nomina maximum transmit power is defined by the UE power class, and specified in table 6.1 of

(3l
For DB-DC-HSUPA, the UE transmit power is considered to be the sum of the transmit powers on both bands.

The UE shall not exceed the Maximum allowed UL TX Power, as set by the UTRAN with the tolerances as defined for
the UE transmitted power (section 9.1.6). 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 Open loop power control in TS 25.101 section 6.4.1.

For TFC selection the UE is alowed to reduce Puax when HS-DPCCH is transmitted by the TFC-MPR val ues specified
intable 6.1

Table 6.1: TFC-MPR used for TFC selection

Inputs for TFC selection
Case Ratio of 3, to f3,for all values of S TFC-MPR (¢B)
1 1/15 < Bo/Ba < 12/15 0
2 13/15 < Bo/Ba < 15/8 1
3 15/7 < Bo/pa < 15/0 2

When the UE has one Activated Uplink Frequency for E-TFC selection the UE is allowed to reduce Puax by the
realistic E-TFC MPR values specified in Table 6.2

Table 6.2: E-TFC-MPR used for E-TFC selection for one Activated Uplink Frequency

Inputs for E-TFC selection E-TEC-MPR
E-DPDCH

Case | Bc | Brs | Ba | Bec | Ped SFmin Ncodes (dB)

1 >0 0 0 >0 >0 >4 1 0.25

2 >0 >0 0 >0 >0 2 4 0.50

3 >0 0 >0 | >0 >0 >4 1 0.75

4 >0 >0 | >0 | >0 >0 >4 1 1.50

5 >0 >0 >0 | >0 >0 4 2 0.75

6 >0 >0 [>0 | >0 >0 2 2 0.50
NOTE:  For inputs {Bc. Bns,Bd, BecPed, SFmMin, Ncodes} not specifed above the E-

TFC-MPR (dB) =0

For E-TFC selection, when the UE has more than one Activated Uplink Frequency in DC-HSUPA and DB-DC-
HSUPA, the UE is alowed to account for maximum power reduction at any point in the procedure described in Section
6.4.2. Thetotal E-TFC MPR applied across the Activated Uplink Frequencies shall not exceed the maximum value
specified in [3].
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6.6 (void)

6.7 CSG Proximity Indication for E-UTRAN and UTRAN

6.7.1 Introduction

The requirements defined in this section are applicable to a UE supporting and configured with CSG proximity
indication and are valid when a UE is entering the proximity of one or more CSG member cell(s) or leaving the
proximity of all CSG member cell(s) on a UTRA or E-UTRA frequency as specified in [16].

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

6.7.2 Requirements

The UE shall initiate transmission of the Proximityl ndication message with "entering” according to [16] within [6]
minutes after entering the proximity of one or more CSG member cell(s) on aUTRA or E-UTRA frequency.

The UE shall initiate transmission of the Proximityl ndication message with "leaving" according to [16] within [6]
minutes after leaving the proximity of all CSG member cell(s) on aUTRA or E-UTRA frequency.

Thereis no need for statistical testing of this requirement.

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

6.8 10ms Mode/20ms Mode switching in DCH

6.8.1 Introduction

When DL_DCH_FET_Config [7] is configured by higher layers, the UE shall continuously evaluate based on the
Restrict and Revive criteria defined below, what transmission mode can be used for each TFC on an uplink DPDCH.
The evaluation shall be performed for every TFC in the TFCS using the estimated UE transmit power using 10ms Mode
Bc and Bq gain factors, if signalled by higher layers.

6.8.2 Requirements

The UE shall estimate the transmit power for a TFC in 10ms Mode, following the procedure in Subclause 6.4 using ¢
and B4 gain factors corresponding to 10ms Mode.

The UE shall consider the Restrict criterion for a given TFC transmission mode to be detected if the estimated UE
transmit power needed for this TFC using the 10ms Mode is greater than the Maximum UE transmitter power for at
least K out of the last M successive measurement periods immediately preceding eval uation.

The UE shall consider the Revive criterion for a given TFC to be detected if the estimated UE transmit power needed for
this TFC using the 10ms Mode has not been greater than the Maximum UE transmitter power for the last L successive
measurement periods immediately preceding evaluation.

The evaluation of the Restrict criterion and the Revive criterion shall be performed at least once per radio frame, except
if UL DPCCH is DT Xed according to Subclause 6C.2 of [18] in al dotsin one radio frame.

The parameters K, L and M are signalled by the higher layers.
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7 Timing and Signalling characteristics

7.1 UE Transmit Timing

7.1.1 Introduction

The UE shall have capability to follow the frame timing change of the connected Node B. The uplink DPCCH/DPDCH
frame transmission takes place approximately To chips after the reception of the first detected path (in time) of the
corresponding downlink DPCCH/DPDCH or F-DPCH frame, from the reference cell. Toisdefined in [2]. UE initia
transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment
rate are defined in the following requirements.

7.1.2 Requirements

The UE initia transmission timing error shall be less than or equal to £1.5 Chips. This requirement applies at the first
transmission on the DPCCH/DPDCH. The reference point for the UE initial transmit timing control requirement shall
be the time when the first detected path (in time) of the corresponding downlink DPCCH/DPDCH or F-DPCH frameis
received from the reference cell plus To chips. Toisdefined in [2].

When the UE is not in soft handover, the reference cell shall be the one the UE hasin the active set. In casethe UE is
initially allocated in soft handover, thereference cell shall be the same cell asused for calculating theinitial CFN
asdefined in [16].

The cell, which is selected as areference cell, shall remain as areference cell even if other cells are added to the active
set. In case that the reference cell is removed from the active set the UE shall start adjusting its transmit timing no later
than the time when the whol e active set update message is available at the UE taking the RRC procedure delay into
account.

When the UE has performed a timing-maintained intra- or inter-frequency hard handover and higher layers has
indicated that the UE shall not perform any synchronisation procedure for timing maintained intra- or inter-frequency
hard handover, or when the UE attempts to re establish all dedicated physical channel(s) after an inter-RAT, intra- or
inter-frequency hard-handover failure [18], it shall resume UL transmission with the same transmit timing as used
immediately before the handover attempt. After resuming transmission, transmit timing adjustment requirements
defined in the remainder of this clause apply.

The UE shall be capable of changing the transmission timing according to the received downlink DPCCH/DPDCH or
F-DPCH frame. When the transmission timing error between the UE and the reference cell exceeds+1.5 chipsthe UE is
required to adjust itstiming to within £1.5 chips.

All adjustments made to the UE timing shall follow these rules:
1) The maximum amount of the timing change in one adjustment shall be ¥4 Chip.
2) The minimum adjustment rate shall be 233ns per second.
3) The maximum adjustment rate shall be ¥4 chip per 200ms.

In particular, within any given 800*d ms period, the UE transmit timing shall not change in excess of +d chip from the
timing at the beginning of this 800*d ms period, where 0<d<1/4.

7.2 UE Receive - Transmit Time Difference

7.2.1 Introduction

The UE shall have the capability to be in soft handover with more than one cell. The downlink DPCH frame timing or
the downlink F-DPCH frame timing shall take place approximately To chips before the transmission of the uplink
DPDCH/DPCCH. The adjustment requirements for the uplink DPDCH/DPCCH timing are specified in 7.1.1. The valid
range of the Receive to Transmit time difference at the UE is defined in the following requirements.
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7.2.2 Requirements

A UE shall support reception, demodulation and combining of signals of adownlink DPCH, or a downlink F-DPCH,
when the receive timing is within awindow of To+/- 148 chip before the transmit timing where Tois defined in [2].

For downlink DPCH a UE is only required to react to TPC commands with a transmit power adjustment in the
immediate next slot if the downlink receive timing of all cellsin the active set is within awindow of To+/- 148 chip
before the uplink transmit timing.

For downlink F-DPCH, a UE is only required to react to TPC commands with atransmit power adjustment in the
immediate next ot after the end of the TPC command combining period as defined in [18] if the downlink receive
timing of al cellsin the active set is within awindow of To+/- 148 chip before the uplink transmit timing.

If the downlink receive timing of one or more cellsin the active set is outside the window of To+/- 148 chip, the UE
may al so react with a power adjustment one slot later. The receive timing is defined as the first detected path in time.

7.3 UE timer accuracy

7.3.1 Introduction

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

7.3.2 Requirements

For UE timers T3xX, Toared, Treselection, Penalty_time, Tcrmax, Tcrmaxhys [16], UE shall comply with the timer
accuracies according to Table 7.1.

The requirements are only related to the actual timing measurementsinternally 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 7.1
Timer value [s] Accuracy
timer value <4 +0.1s
timer value >4 +25%

7.4 PRACH Burst timing accuracy

7.4.1 Introduction

The UE shall have capability to transmit the PRACH burst according to the timing of the received access slot [18]. The
PRACH burst timing accuracy is defined in the following requirement.

7.4.2 Requirements

The UE PRACH burst timing error shall be less than or equal to + 3.5 Chips. The reference point shall be the expected
timing calculated from the UE’ s reference detected path of the P-CCPCH.
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8 UE Measurements Procedures

8.1 General Measurement Requirements in CELL_DCH State

8.1.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_DCH state. The requirements
are split in FDD intra frequency, FDD inter frequency, TDD, GSM and E-UTRAN measurements. These measurements
may be used by the UTRAN, e.g. for handover decisions. The measurements are defined in TS 25.215, 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. Compressed
modeis specified in TS 25.215.

If UE indicates support for increased UE carrier monitoring UTRA or increased carrier monitoring E-UTRA, the
measurement performance for different carriers may be configured by higher layersto be either normal or reduced. A
measurement scaling factor [16] defining the relaxation to be applied to the requirements for carriers measured with
reduced measurement performance is signalled by higher layers and has the possible settings shown in table 8.0a

Table 8.0a: Measurement scaling factor Configurations supported by the UE

M easurement Kn Ky
scaling factor
information
element settting

SF_UTRA_CF1 8 8/7 8

SF UTRA_CF2 16 16/15 16

If no reduced performance group carrier is configured, the UE shall consider all carriersto have normal performance. If
no measurement scaling factor is configured, a UE indicating support for increased carrier monitoring UTRA or
increased carrier monitoring E-UTRA shall monitor at least the number of carriers specified in section 8.1.2.1 and
8.4.2.1 and is not required to monitor the increased number of carriers specified in section 8.1.2.1aand 8.4.2.1a.

The minimum performance regquirements for a UE which indicates support for Increased UE carrier monitoring UTRA
[16, 31] are calculated as defined in section 8.1.2.3 provided that Nireqn<2 or if all FDD interfrequency carriers are
indicated to have normal performance. The minimum performance requirements for a UE which indicates support for
Increased UE carrier monitoring E-UTRA [16, 31] are calculated as defined in section 8.1.2.6 provided that Nyreq -
utra,n<4 for a UE capable of either FDD E-UTRA carriersor TDD E-UTRA carrier monitoring or Nfreqe-utra n<8 for a
UE capable of both FDD and TDD E-UTRA carrier monitoring provided Nfreq,e-utranFop<4 and Nfreqe-utrRANTOD<4 OF
if all E-UTRA carriers areindicated to have normal performance.

Capabilities for number of carriers to monitor for UE which indicates support for Increased UE carrier monitoring
UTRA or E-UTRA are specified in section 8.1.2.1a.
8.1.2 Requirements

8.1.2.1 UE Measurement Capability
In CELL_DCH state, when a single uplink carrier frequency is configured, the UE shall be able to monitor up to
- 32intrafrequency FDD cells (including active set); and
- 32inter frequency cells, including
- FDD cédlsdistributed on up to 2 additional FDD carriers; and

- Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers; and
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- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers; and

- Depending on UE capability, 4 E-UTRA FDD cells per E-UTRA FDD carrier for up to 4 E-UTRA FDD carriers,
and

- Depending on UE capability, 4 E-UTRA TDD cells per E-UTRA TDD carrier for up to 4 E-UTRA TDD
carriers; and

- Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.

In addition to the requirements defined above, a UE supporting E-UTRA measurements shall be capable of monitoring
aminimum total of at least 8 carrier frequency layers, including the intra-frequency serving layer and comprising of any
above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM
layer corresponds to 32 cells).

In CELL_DCH state, when dual uplink carrier frequencies are configured, the UE shall be able to monitor up to
- 32intrafrequency FDD cells (including active set) per intrafrequency carrier, and
- 32inter frequency cells, including
- FDD célsdistributed on up to 2 additional FDD carriers and
- Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and
- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers and

- Depending on UE capability, 4 E-UTRA FDD cells per E-UTRA FDD carrier for up to 4 E-UTRA FDD carriers
and

- Depending on UE capability, 4 E-UTRA TDD cells per E-UTRA TDD carrier for distributed on up to 4 E-
UTRA TDD carriersand

- Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.

In addition to the requirements defined above, a UE supporting E-UTRA measurements shall be capable of monitoring
aminimum total of at least 9 carrier frequency layers, including the two intra-frequency carriers and comprising of any
above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM
layer correspondsto 32 cells).

If the UE utilises compressed mode for inter-frequency and/or inter-RAT measurements, in order for the requirements
in the following subsections to apply the UTRAN must:

- provide transmission gap pattern sequences with TGPL1 > 1, and

- ensure that with the activation of one or more transmission gap pattern sequences, ho more than two frames
contain a transmission gap within any window of three consecutive frames, and

- ensure that there is a minimum of 8 slots between the end of the first transmission gap and the beginning of the
second transmission gap in case of two successive compressed frames.

Performance requirements for different types of transmission gap pattern sequences and different number of cellsis
defined in the following sections.

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

The received CPICH EJ/|, is defined as

(CPICH_EC]

| (o]

in dB [I or ]

0o

or

_(CPICH _ECJ

in dB in dB

and the received SCH E//I, is defined as
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[SCH_ECJ _(SCH_ECJ B
IO in dB Ior in dB [l or j in dB

8.1.2.1a UE Measurement Capability (Increased UE carrier monitoring)

UE which indicates support for Increased UE carrier monitoring UTRA according to capabilitiesin [16,31] shall
additionally be capable of monitoring at least

80 inter-frequency cells, including
- 5 FDD UTRA inter-frequency carriers with up to 32 cells per carrier.

UE which indicates support for increased UE carrier monitoring E-UTRA according to capabilitiesin [16,31] shall be
capable of monitoring at least

- Depending on UE capability, 8 FDD E-UTRA carriers, and
- Depending on UE capability, 8 TDD E-UTRA carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements and supporting Increased UE
carrier monitoring UTRA or increased UE carrier monitoring E-UTRA according to capabilitiesin [16,31] shall be
capable of monitoring atotal of at least 13 carrier frequency layers, which includes serving layer, comprising of any
above defined combination of of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM
layer corresponds to 32 cells).

8.1.2.2 FDD intra frequency measurements

During the CELL_DCH state the UE shall continuously measure identified intra frequency cells and search for new
intra frequency cells in the monitoring set. In case the network reguests the UE to report detected set cells, the UE shall
also search for intra frequency 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 TS 25.331. If
compressed mode pattern sequences are activated, intra frequency measurements can be performed between the
transmission gaps simultaneously for data reception from the active set cell/s. If DL_DRX_Active=1, and the UE is
performing DRX, intra frequency measurements can be performed when the receiver is active, ssmultaneoudy to data
reception from the active set cell/s.

The performance of intra frequency measurements when IPDL is active has not been studied.

8.1.2.2.1 Identification of a new cell

If DL_DRX_Active =0, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the
monitored set within

T

Intra

T )
Measuremert Period, Intra
Tidentify intra — Max{800’ Tbasicidentify FDD, intra ~ ms

If DL_DRX_Active =1, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the
monitored set according to the figuresin Table 8.0b.

Table 8.0b: Cell identification times for intra-frequency measurements when DL DRX is active

DRX cycle length (subframes) Tidentify intra (S)
DRX-cycle length <10 0.8
10 < DRX-cycle length <80 15
Note 1

Notel: The requirements for DRX cycle lengths of greater than 20
subframes are only applicable for UEs that support DRX cycle 2
according to its capability in IE “Enhanced Downlink DRX”
defined in section 10.3.3.25 of TS 25.331 [16].
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A cell shall be considered detectable when
- CPICHECc/lo>-20dB if DL_DRX_Active=0, or CPICH Ec/lo>-17dB if DL_DRX_Active=1,

- SCH_Ec/lo>-20dB if DL_DRX_Active=0, or SCH Ec/lo>-17dB if DL_DRX_Active=1, for at least one
channel tap and SCH_Ec/lor is equally divided between primary synchronisation code and secondary
synchronisation code. When L3 filtering is used an additional delay can be expected.

In case of conflict when a compressed gap sequence is activated the UE may choose to prioritise the SFN decoding

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

Tidentify detectedset 30s

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

8.1.2211 Identification of a new cell using IPDL gaps

When the UE is supporting IPDL measurements and when idle periods with alength of 1 ot are scheduled the UE
physical layer shall be capable to identify a new cell and report SFN-SFN observed time difference type 2 measurement
within

Tidentify,;PoL=M ax{ T Measerement_Period Intra, 1 1 POL} MS
where

T Measurement_period inra= T he measurement period for Intra frequency CPICH measurements defined in Section

8.1.2.2.2.
and
TipoL depends on the Search Window Size given in UE positioning OTDOA neighbour cell info asgivenin
Table 8.0
Table 8.0: TipoL
Search Window Size TipoL
less than or equal to +/- 40 chips |Time over which 4 consecutive IPDL gaps occur
+/- 80 chips Time over which 8 consecutive IPDL gaps occur
8.1.2.2.2 UE CPICH measurement capability

Inthe CELL_DCH state the measurement period for intra frequency measurementsis 200 ms. When no transmission
gap pattern sequenceis activated and DL_DRX_Active=0, the UE shall be capable of performing CPICH
measurements for 8 identified-intra-frequency cells of the monitored set and/or the active set, and the UE physical layer
shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When one or more
transmission gap pattern sequences are activated, and/or DL_DRX_Active=1, the UE shall be capable of performing
CPICH measurements for at least Y measurement intra CEllS , Where Y measurement intrai S defined in the following equation. The
measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2. If the UE has
identified more than Y measurement intra CEl1S, the UE shall perform measurements of all identified cells but the reporting rate
of CPICH measurements of cells from UE physical layer to higher layers may be decreased.

T
Intra Ce||S

Measurement Period, Intra

Y = Floor< X

measurement intra basic measurement FDD T

where
Xbasic measurement Fob = 8 (Cells)

T Measurement_period inra= 200 ms. The measurement period for Intra frequency CPICH measurements.
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Tinra : Thisisthe minimum time that is available for intra frequency measurements, during the measurement
period with an arbitrarily chosen timing. If DL_DRX_Active=1, and the UE is performing DRX, intra frequency
measurements are assumed only to be performed when the receiver is guaranteed to be active, and
simultaneously to data reception from the active set cell/s.

Thasic_idenify_FoD, inra = 800 mMs. Thisis the time period used in the intra frequency equation where the maximum
alowed time for the UE to identify a new FDD céll is defined.

The UE shall furthermore be capable of performing CPICH 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 sub-clause
9.1.1and9.1.2.

8.1.2.22.1 Capabilities for measurements during IPDL gaps

When idle periods with alength of 1 dot are scheduled, the UE physical layer shall be capable of reporting SFN-SFN
observed time difference type 2 measurements to higher layers with measurement accuracy as specified in sub-clause
9.1.8.2.2 with measurement period given by

Tmeas.lrement IPDL — MaX{TMeaSJrement_Periodlntra ’-|-4IPDLs}rrB

where

T Measurement_period inra= T he measurement period for Intra frequency CPICH measurements defined in Section
8.1.2.2.2.

TaipoLs = Time period over which 4 consecutive idle periods occur.

8.1.2.2.3 Periodic Reporting

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

8.1.2.2.4 Event-triggered Periodic Reporting

Reported measurements contained 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
8.1.2.2.3 Event Triggered Reporting.

8.1.2.2.5 Event Triggered Reporting
Reported measurements contained 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 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 istwice 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 the above defined Tideniry inra defined in Section 8.1.2.2.1

If acell, belonging to monitored set, which the UE has identified and measured at |east once over the measurement
period, becomes undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event,
the measurement reporting delay shall be less than Tmeasurement_period intraMS provided the timing to that cell has not
changed more than +/-32 chips, the UE CPICH measurement capabilities of section 8.1.2.2.2 are valid and L3 filtering
has not been used. When L3 filtering is used an additional delay can be expected.
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If acell belonging to monitored set has been detectable at least for the time period Tidenity inra @0d then triggers the
measurement report as per TS 25.331, section 14 [16], the event triggered measurement reporting delay shall be less
than Tweasurement_Period inra When the L3 filter has not been used and the UE CPICH measurement capabilities of Section
8.1.2.2.2 arevalid.

The event triggered measurement reporting delay on cells not belonging to monitored set, measured without L3
filtering, shall be less than the above defined T identify detected st defined in Section 8.1.2.2.1.

8.1.2.3 FDD inter frequency measurements

Inthe CELL_DCH state when atransmission gap pattern sequence with the "FDD measurements" purpose is provided
by the network the UE shall continuously measure identified inter frequency cells and search for new inter frequency
cellsindicated in the measurement control information.

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern
sequence with measurement purpose FDD measurement using the following combinations for TGL1, TGL2, TGD and
Max TGPL:

Table 8.1
TGL1 [slots] TGL2 [slots] TGD [slots] Max TGPL [frames]
7 - undefined 18
14 - undefined 36
10 - undefined 24
7 7 15...269 18 + ceil(TGD/15)
14 14 45...269 36 + ceil(TGD/15)

8.1.2.3.1 Identification of a new cell

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

TMeas.lrement Period, Inter

Tidentify, inter = T basicidentify FDD,inter * “Kp *Ngegn ms (norma performance) and

Tlnter

TM easurement Period, Inter

Tidentify, inter = T basicidentify FDD,inter * “Ki “Ngeqr Ms (reduced performance)

Tlnter

and UE that supports inter frequency detected set CPICH measurements shall aso be able to identify a new detectable
cell belonging to the detected set within Tigentify inter detected st = 30-Kn:Niregn S (normal performance) and 30:K,-Nireqr S
(reduced performance).

If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective
of the number of serving cells configured in the UE) according to its measurement capability in the |E “ Adjacent
Frequency measurements without compressed mode” defined in section 10.3.3.21 of TS 25.331 [16], and if the
Adjacent Frequency Index [16] is configured, the UE shall be able to identify a new detectable cell on the indicated
adjacent frequency belonging to the monitored set within Tidentity,inter,optiona @d UE that supports inter frequency detected
set CPICH measurements shall be able to identify a new detectable cell on the indicated adjacent frequency within
Tidentiy,inter detected st = 30S.

If the UE does not need compressed mode to measure cells on afrequency in a band jointly supported with the band of
intra-frequency according to its measurement capability in the |E “Inter-band Frequency measurements without
compressed mode” defined in section 10.3.3.21 of TS 25.331 [16], the UE shall be able to identify a new detectable cell
on that frequency belonging to the monitored set within Tigentify,inter optiona 80 UE that supports inter frequency detected
set CPICH measurements shall be able to identify a new detectable cell on that frequency within Tidentity,inter detected st =
30s.

If the UE is able to search enhanced inter-frequency measurements without compressed mode according to its

measurement capability in the | E “Enhanced inter-frequency measurements without compressed mode” defined in
section 10.3.3.21 of TS 25.331 [16],
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- when asingle uplink frequency is configured, the UE shall be able to identify a new detectable cell each of the 2
indicated frequencies belonging to the monitored set within Tidentify,inter,optional; OF

- when dual uplink frequencies are configured, the UE shall be able to identify a new detectable cell on the
indicated frequency belong to the monitored set within Tidentify,inter,optional,

where the indicated frequenc(ies) together with intra-frequenc(ies) shall be within UE RF capability as per Band
Combination and Supported Carrier Combination List in [16] and UE that supports inter frequency detected set CPICH

measurements shall be able to identify a new detectable cell on the indicated frequenc(ies) within Tidentify,inter detected st =
30s.

If DL_DRX_Active =0,

T .
Measurement Period, Intra
Tidentity, inter, optional = Max{SOO, Thasic identify FDD, intra - ms

Tl ntra

If DL_DRX_Active =1, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the
monitored set according to the figuresin Table 8.1a.

Table 8.1a: Cell identification times, inter-frequency measurements, Enhanced IF measurements, No
CM, DL DRX active

DRX cycle length (subframes) Tidentify, inter, optional (S)
DRX-cycle length <10 0.8
10 = DRX-cycle length <20 15
Note 1
20 < DRX-cycle length < 80 3.0
Note 1

Notel: The requirements for DRX cycle lengths of greater than 20
subframes are only applicable for UEs that support DRX cycle 2
according to its capability in IE “Enhanced Downlink DRX” defined in
section 10.3.3.25 of TS 25.331 [16].

If the UE does not need compressed mode to measure cells on configured carrier frequencies corresponding to
secondary serving HS-DSCH cells according to its measurement capability in the IE, “ Inter-frequency measurements on
configured carriers without compressed mode” defined in section 10.3.3.21 of TS 25.331 [16], the UE shall be able to

identify a new detectable cell on the configured carrier frequency belonging to the monitored set within Tigentify,inter,optiona
where;

If DL_DRX_Active = 0, Tigentify, inter, optiona = 2.2* Kn* Nfreq,n S2CONdS (Normal performance) and 2.2* K* Nireq,r.(reduced
performance).

If DL_DRX_Active =1, the value of Tigenify, inter, optional IS @ccording to the figuresin Table 8.1b.

Table 8.1b: Cell identification times, inter-frequency measurements, IF measurements on configured
carriers, No CM, DL DRX active

DRX cycle Iength (subframes) Tidentify, inter, optional (S) (normal Tidentify, inter, optional (S) (reduced
performance) performance)
DRX-cycle length <10 2.2Kn *Niregn 2.2*K; *Nireqr
10 < DRX-cycle length <20 4.4*Kn *Niregn 4.4%K; *Nireqr
Note 1
20 < DRX-cycle length < 80 6.6*Kn *Niregn 6.6*Kr * Nireq,r
Note 1
Notel:  The requirements for DRX cycle lengths of greater than 20 subframes are only applicable for UEs
that support DRX cycle 2 according to its capability in IE “Enhanced Downlink DRX” defined in
section 10.3.3.25 of TS 25.331 [16].

A cell shall be considered detectable when
- CPICH Ec/lo >-20dB,
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- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

8.1.2.3.2 UE CPICH measurement capability

When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of
reporting measurements to higher layers with measurement period given by

TM easurement_Period Inter

T

measurement inter — MaX{TMeawrenmt_Periodlnta' 1Tbasic measurement FDD inter T : Kn N freq,n}mS (normal
Inter

performance) and

TM easurement_Period Inter

Tnmwramnt inter = MaX{TMeasura"nent_Period Inter vaasic measurement FDD inter T ' Kr N freq,r }ms (reduced
Inter

performance)

If the UE does not need compressed mode to perform inter-frequency measurements, the measurement period for inter
frequency measurementsis 480 ms.

The UE shall be capable of performing CPICH measurements for Xpasic measurement FOD inter iNter-frequency cells per FDD
frequency of the monitored set or the virtual active set, or the detected set for UE that supports inter frequency detected
set meaurements, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of Tweasurement_inter. IT the UE has identified more than Xbasic measurement FDD inter cells, the UE
shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE
physical layer to higher layers may be decreased.

Xbasic measurement FDDinter = 6

T Measurement_pesiod Inter = 480 ms. The period used for calculating the measurement period T measurement_inter fOI inter
frequency CPICH measurements.

Tinter: Thisis the minimum time that is available for inter frequency measurements , during the period

T Measurement_peiod inter With @n arbitrarily chosen timing. The minimum time per transmission gap is calculated by
using the actual idle length within the transmission gap as given in the table 11 of Annex B in TS 25.212 and by
assuming 2*0.5 ms for implementation margin and after that taking only full slots into account in the calculation.

Thasic_identify_FoD,inter = 300 Ms. Thisis the time period used in the inter frequency equation where the maximum
alowed time for the UE to identify a new FDD cédll is defined.

Tbasic_ measurement_FDD inter = 50 MS. This isthe time period used in the equation for defining the measurement period
for inter frequency CPICH measurements.

Nrreq: Number of FDD frequencies indicated in the inter frequency measurement control information.
Nfreq,n - Number of interfrequency carriers to be monitored with normal performance
Nreqr: Number of interfrequency carriersto be monitored with reduced performance

If Nireq,r iS DOt equal to zero then K, and K are as shown in table 8.0a. Otherwise K=1 and all interfrequency
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring UTRA [16,31] are calculated assuming all UTRA carriers required to be monitored for such UE, are
having normal performance and arein normal performance group, i.€. Ntreqn = Nrreq @d Nireq,r =0.

For UE that supports inter frequency detected set CPICH measurements, out of the Xpasic measurement FOD inter INtEr-
frequency cells per FDD frequency for which the UE is capable of performing CPICH measurements, the UE shall be
capable of measuring the CPICH of at least one detected set cell.

ETSI



3GPP TS 25.133 version 14.2.0 Release 14 77 ETSI TS 125 133 V14.2.0 (2018-04)

If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective
of the number of serving cells configured in the UE) according to its measurement capability in the |E “ Adjacent
Frequency measurements without compressed mode” defined in section 10.3.3.21 of TS 25.331 [16], and if the
Adjacent Frequency Index [16] is configured,

when DL_DRX_Active=0, the UE shall be capable of performing CPICH measurements for 8 cells on the
indicated adjacent frequency, and the UE physical layer shall be capable of reporting measurements to higher
layers with the measurement period of 200ms. For UE that supports inter frequency detected set CPICH
measurements, out of 8 cells on the indicated adjacent frequency, the UE shall be capable of measuring the
CPICH of at least one detected set cell. If the UE has identified more than 8 cells, the UE shall perform
measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical
layer to higher layers may be decreased; or

when DL_DRX_Active=1, the UE shall be capable of performing CPICH measurements for at least Y measurement
inra CEll1s 0N the indi cated adjacent frequency, where Y measurement intra iS defined in sub-clause 8.1.2.2.2. If the UE
has identified more than Y measurement intra CEllS, the UE shall perform measurements of all identified cells but the
reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased. For
UE that supports inter frequency detected set CPICH measurements, out of Y measurement intra cells on the
indicated adjacent frequency, the UE shall be capable of measuring the CPICH of at |east one detected set cell. If
the UE has identified more than Y measurement intra cells, the UE shall perform measurements of all identified
cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be
decreased.

If the UE does not need compressed mode to measure cells on afrequency in a band jointly supported with the band of
intra-frequency according to its measurement capability in the |E “Inter-band Frequency measurements without
compressed mode” defined in section 10.3.3.21 of TS 25.331 [16],

when DL_DRX_Active=0, the UE shall be capable of performing CPICH measurements for 8 cells on that
frequency, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of 200ms. For UE that supports inter frequency detected set CPICH measurements, out of 8
cells on that frequency, the UE shall be capable of measuring the CPICH of at least one detected set cell. If the
UE has identified more than 8 cells, the UE shall perform measurements of all identified cells but the reporting
rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased; or

when DL_DRX_Active=1, the UE shall be capable of performing CPICH measurements for at least Y measurement
inraCells on that frequency. If the UE hasidentified more than Y measurement intra CE!l'S, Where Y measurement intra 1S defined
in sub-clause 8.1.2.2.2, the UE shall perform measurements of all identified cells but the reporting rate of CPICH
measurements of cellsfrom UE physical layer to higher layers may be decreased. For UE that supportsinter
frequency detected set CPICH measurements, out of Y measurement intra cells on that frequency, the UE shall be
capable of measuring the CPICH of at |east one detected set cell. If the UE has identified more than

Y measurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of
CPICH measurements of cells from UE physical layer to higher layers may be decreased.

If the UE is able to search enhanced inter-frequency measurements without compressed mode according to its
measurement capability in the | E “Enhanced inter-frequency measurements without compressed mode” defined in
section 10.3.3.21 of TS 25.331 [16], and DL_DRX_Active = 0,

when a single uplink frequency is configured, the UE shall be capable of performing CPICH measurements for 8
cells each on 2 indicated frequencies, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of 200ms. For UE that supports inter frequency detected set CPICH
measurements, out of 8 cells each on 2 indicated frequencies, the UE shall be capable of measuring the CPICH
of at least one detected set cell each on 2 indicated frequencies. If the UE has identified more than 8 cells on
each frequency, the UE shall perform measurements of all identified cells but the reporting rate of CPICH
measurements of cellsfrom UE physical layer to higher layers may be decreased; or

when dual uplink frequencies are configured, the UE shall be capable of performing CPICH measurementsfor 8
cells on the indicated frequency, and the UE physical layer shall be capable of reporting measurements to higher
layers with the measurement period of 200ms. For UE that supports inter frequency detected set CPICH
measurements, out of 8 cells on the indicated frequency, the UE shall be capable of measuring the CPICH of at
least one detected set cell. If the UE has identified more than 8 cells, the UE shall perform measurements of all
identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers
may be decreased.
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If the UE is able to search enhanced inter-frequency measurements without compressed mode according to its
measurement capability in the | E “Enhanced inter-frequency measurements without compressed mode” defined in
section 10.3.3.21 of TS 25.331 [16], and DL_DRX_Active = 1,

when a single uplink frequency is configured, the UE shall be capable of performing CPICH measurements for
at least Y measurement inra CEl1S €ach on 2 indicated frequencies, where Y measurement intra i S defined in sub-clause
8.1.2.2.2. If the UE hasidentified more than Y measurement inra C&l1S 0N the indicated frequency, the UE shall perform
measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical
layer to higher layers may be decreased for that frequency. For UE that supports inter frequency detected set
CPICH measurements, out of Y measurement intra cells each on 2 indicated frequencies, the UE shall be capable
of measuring the CPICH of at least one detected set cell each on 2 indicated frequencies. If the UE has identified
more than Y measurement intra cells on each frequency, the UE shall perform measurements of all identified
cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be
decreased; or

when dual uplink frequencies are configured, the UE shall be capable of performing CPICH measurements for at
least Y measurement intra CEl 1S 0N the indicated frequency, where Y measurement intrai S defined in sub-clause 8.1.2.2.2. If the
UE has identified more than Y measurement intra CEl 1S 0N the indicated frequency, the UE shall perform measurements
of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher
layers may be decreased for that frequency. For UE that supportsinter frequency detected set CPICH
measurements, out of Y measurement intra cells on the indicated frequency, the UE shall be capable of
measuring the CPICH of at least one detected set cell. If the UE has identified more than Y measurement intra
cells, the UE shall perform measurements of al identified cells but the reporting rate of CPICH measurements of
cellsfrom UE physical layer to higher layers may be decreased.

If the UE does not need compressed mode to measure cells on configured carrier frequencies corresponding to
secondary serving HS-DSCH cells according to its measurement capability in the IE, “ Inter-frequency measurements on
configured carriers without compressed mode” defined in section 10.3.3.21 of TS 25.331 [16]:

when DL_DRX_Active=0, the UE shall be capable of performing CPICH measurements for 6 cells per
configured carrier frequency belonging to the monitored set or the virtual active set, or the detected set for UE
that supportsinter frequency detected set measurements on the configured carrier frequency, and the UE
physical layer shall be capable of reporting measurements to higher layers with the measurement period of
1000* Kn* NFregn ms (normal performance) or 1000* K *Ngeqr ms. For UE that supportsinter frequency detected
set CPICH measurements, out of 6 cells per configured carrier frequency, the UE shall be capable of measuring
the CPICH of at |least one detected set cell. If the UE has identified more than 6 cells, the UE shall perform
measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical
layer to higher layers may be decreased; or

when DL_DRX_Active=1, the UE shall be capable of performing CPICH measurements for at least 6¢cells per
configured carrier frequency belonging to the monitored set or the virtual active set, or the detected set for UE
that supports inter frequency detected set measurements on the configured carrier frequency, and the UE
physical layer shall be capable of reporting measurements to high layers with the measurement period according
to Table 8.1c.. For UE that supports inter frequency detected set CPICH measurements, out of 6 cells per
configured carrier frequency, the UE shall be capable of measuring the CPICH of at least one detected set cell. If
the UE has identified more than 6cells then the UE shall perform measurements of all identified cells but the
reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.

Table 8.1c: Measurement period, DL DRX active, IF measurements on configured carriers, No CM, DL

DRX active

DRX cycle length
(subframes)

Measurement Period (s),
Normal performance

Measurement Period (s),
Reduced performance

DRX-cycle length <10 1.0*Kn* Ntregn 1.0*Kr* Nfreq,r

10 < DRX-cycle length < 20 2.0*Kn * Nfregn 2.0*K* Nireg,r
Note 1

20 < DRX-cycle length < 80 3.0"Kn * Niregn 3.0*K* Nireg,r
Note 1

Notel:

The requirements for DRX cycle lengths of greater than 20 subframes are only

applicable for UEs that support DRX cycle 2 according to its capability in IE
“Enhanced Downlink DRX” defined in section 10.3.3.25 of TS 25.331 [16].
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The measurement accuracy for all measured cells shall be as inter frequency measurement accuracy specified in the
sub-clause 9.1.1 and 9.1.2.

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 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
twice the TTI of the uplink DCCH.

The event triggered measurement reporting delay of a cell belonging to the monitored set, measured without L3 filtering
shall be lessthan T igenty inter defined in Section 8.1.2.3.1 When L3 filtering is used an additional delay can be expected.

The event triggered measurement reporting delay of a cell belonging to the detected set, measured without L3 filtering
shall be less than Tidentiy inter detected st defined in Section 8.1.2.3.1 When L3 filtering is used an additional delay can be
expected.

If acell belonging to a monitored set has been detectable at least for the time period Tigenify inter OF @ Cell belonging to a
detected set has been detectable at least for the time period Tidentify inter detected set @Nd then triggers the measurement report
as per TS 25.331, section 14 [16], the event triggered measurement reporting delay shall be less than Tveasurement_Period inter
provided the timing to that cell has not changed more than +/-32 chips while transmission gap has not been available
and the L3 filter has not been used.

If one of the following conditionsis met,

1) if the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency
(irrespective of the number of serving cells configured in the UE) according to its measurement capability in the
|E “Adjacent Frequency measurements without compressed mode” defined in section 10.3.3.21 of TS 25.331
[16], and if the Adjacent Frequency Index [16] is configured; or

2) if the UE does not need compressed mode to measure cells on a frequency in aband jointly supported with the
band of intra-frequency according to its measurement capability in the |E “Inter-band Frequency measurements
without compressed mode” defined in section 10.3.3.21 of TS 25.331 [16]; or

3) if the UE is able to search enhanced inter-frequency measurements without compressed mode according to its
measurement capability in the |E “ Enhanced inter-frequency measurements without compressed mode” defined
in section 10.3.3.21 of TS 25.331 [16]; or

4) if the UE does not need compressed mode to measure cells on configured carrier frequencies corresponding to
secondary serving HS-DSCH cells according to its measurement capability in the IE, “Inter-frequency
measurements on configured carriers without compressed mode” defined in section 10.3.3.21 of TS 25.331[16],,

the event triggered measurement reporting delay of a cell belonging to the monitored set, measured without L3 filtering
shall be less than T idenify,inter,optional defined in Section 8.1.2.3.1. When L3 filtering is used an additional delay can be
expected. If acell has been detectable at least for the time period Tidentify,inter,optiona @nd then triggers the measurement
report as per TS 25.331, section 14 [16], the event triggered measurement reporting delay shall be less than

T Measurement_period Intra d€fined in Section 8.1.2.2.2 provided the timing to that cell has not changed more than +/-32 chips
while transmission gap has not been available and the L3 filter has not been used.

8.1.2.4 TDD measurements

The requirements in this section shall apply to UE supporting FDD and TDD.
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Inthe CELL_DCH state when atransmission gap pattern sequence with the "TDD measurements’ purpose is provided
by the network, the UE shall continuously measure identified 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 timeslots of the inter-frequency TDD
cellsindicated in the measurement control information shall either be synchronised or non-overlapping in time such that
the UE can measure an inter-frequency TDD cell at least once in every transmission gap pattern as givenin [7] for the
slot alocation case in use in this cell and by assuming 2*0.5 ms implementation margin per transmission gap.

UTRAN shall provide a transmission gap pattern sequence with measurement purpose TDD measurement using the
combinationsfor TGL1, TGL2 and TGD in Table 8.2:

Table 8.2
TGL1 [slots] | TGL2 [slots] | TGD [slots]
10 - undefined
10 10 41...269
14 7 37...269
8.1.24.1 Identification of a new cell
812411 3,84 Mcps TDD Option

When transmission gaps are scheduled 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 . _
Measuremert Period TDD inter
TidentifyTDDinter = Max{ 5000, NbasicidentifyTDDinter ’ : NFreq ms

N TDD inter

If the UE does not need compressed mode to perform inter-frequency TDD measurements, the UE shall be able to
identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used an additional delay can be expected.
Aninter-frequency TDD cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB and SCH_Ec/lo> -13 dB.
Thereceived P-CCPCH_E//l, isdefined as

o]

in dB [I or j

(P—CCPCH_ECJ
|

_(P—CCPCH_ECJ

o] in dB or in dB
and the received SCH_E//I, is defined as
(SCH_EC] _(SCH_ECJ I,
|° in dB IO’ in dB (I OT)in dB
8.1.2.4.1.2 1.28 Mcps TDD Option

When transmission gaps are scheduled 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 . _
Measuremert Period TDD inter
TidentifyTDDinter = Max{ 5000, Nbas'cidentifyTDDinter ) N : NFreq ms
TDD inter

If the UE does not need compressed mode to perform inter-frequency TDD measurements, the UE shall be able to
identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.
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When L3 filtering is used an additional delay can be expected.

A cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB and DwWPCH_Ec/l10 > -5 dB. When L3 filtering is
used an additional delay can be expected.

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

o]

in dB [I or j

(P—CCPCH_ECJ
|

_(P—CCPCH_ECJ

(o] or

in dB in dB
The received DWPTS Ed/l, is defined as
(DWPCH _ECJ _(DWPCH _Ecj l,
|° in dB IOf in dB (I Or)in dB
8.1.2.4.2 P-CCPCH RSCP measurement period

When transmission gaps are scheduled for inter frequency TDD measurements the UE physical layer shall be capable of
reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.11 and with a
measurement period as given by

T , :

M easurement Period TDD inter

N “Nggq (mS
TDDinter

Tmeasurement TDD inter — MaX{TMeasuremen Period TDDinter ! N basic measuremert TDD inter
If the UE does not need compressed mode to perform inter-frequency TDD measurements, the measurement period for
inter-frequency TDD measurements shall be 480 ms.

The UE shall be capable of performing P-CCPCH RSCP measurements for Xpasic measurement Top inter iNter-frequency TDD
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 Tmeasurement TOD inter-

Xbasic measurement TDD inter = 6 (CEllS)

T Measurement_period TDD inter = 480 ms. The time period used for cal culating the measurement period T measurement TDD inter
for inter frequency P-CCPCH RSCP measurements.

Ntop inter: Thisisthe smallest resulting integer number of transmission gap patternsin atransmission gap pattern
sequence assigned to UE by UTRAN for inter frequency TDD measurements during the time period
T Measurement_period TDD inter With an arbitrarily chosen timing.

Npasic_identify_ToD,inter =80. Thisis the number of transmission gap patternsin a transmission gap pattern sequence
for inter-frequency TDD measurements during the time period used in the inter frequency TDD equation where
the maximum allowed time for the UE to identify anew inter frequency TDD cell is defined.

Npasic_measurement_TDD inter = 5. Thisis the number of transmission gap patterns in a transmission gap pattern
sequence for inter-frequency TDD measurements during the time period Tweasurement_Period TDD inter With an
arbitrarily chosen timing that is used in the inter-frequency TDD equation where the measurement period for
inter-frequency P-CCPCH RSCP measurements is defined.

Nrreq: Thisisthe number of TDD frequenciesindicated 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.
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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 resulting 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 measurement reporting delay, measured without L3 filtering shall be less than Tidentity ToD inter
defined in Section 8.1.2.4.1 When L3 filtering is used an additional delay can be expected.

8.1.25 GSM measurements

The requirements in this section apply only to UE supporting FDD and GSM.

Measurements on GSM cells can be regquested with BSIC verified or BSIC non-verified.

1) In CELL_DCH state when atransmission gap pattern sequence is provided by the UTRAN the UE shall
continuously measure GSM cells and search for new GSM cells given in the monitored set.

2) If the UE does not need compressed mode 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. Thisis further detailed in the following sub-sections.
8.1.25.1 GSM carrier RSSI
1) For aUE requiring compressed mode

A UE supporting GSM measurements using compressed mode shall meet the minimum number of GSM RSS! carrier
measurements specified in table 8.4. This measurement shall be based on a transmission gap pattern sequence with
purpose "GSM carrier RSSI measurements’

In order for the requirements in this subsection to apply the UTRAN must provide a transmission gap pattern sequence
with measurement purpose GSM carrier RSSI measurements using the following combinations for TGL1, TGL2 and

TGD:

Table 8.3
TGL1[slots] | TGL2 [slots] | TGD [slots]
3 - undefined
4 - undefined
5 - undefined
7 - undefined
10 - undefined
14 - undefined
3 3 15...269
4 4 15...269
5 5 15...269
7 7 15...269
10 10 41...269
14 14 45...269

Inthe CELL_DCH state the measurement period, Twveasurement Period, asm, for the GSM carrier RSSI measurement is 480
ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in T$45.008, 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 8.4

TGL Number of GSM carrier
RSSI samples in each gap.
1
2
3
6
10
15

=
RIB|~N|o|s|w

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 compressed mode

The samples alocated 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.
8.1.2.5.2 BSIC verification

1) For a UE requiring compressed mode

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern
seguence with measurement purpose GSM Initial BSIC identification or with measurement purpose GSM BSIC re-
confirmation, using the following combinations for TGL1, TGL2 and TGD:

Table 8.5
TGL1 [slots] | TGL2 [slots] TGD [slots]
5 - undefined
7 - undefined
10 - undefined
14 - undefined
5 5 15...269
7 7 15...269
10 10 41...269
14 14 45...269

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 FDD and GSM cell. The UE shall trigger theinitial BSIC identification within the available
transmission gap pattern sequence with purpose "GSM Initial BSIC identification". The requirements for Initial BSIC
identification can be found in 8.1.2.5.2.1.

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 transmission gap pattern sequence with purpose "GSM BSIC re-
confirmation™. The regquirements for BSIC re-confirmation can be found in 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 network requests measurements on a GSM cell with BSIC verified, the UE shall behave as follows:
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- The UE shall perform GSM carrier RSSI measurements according to Section 8.1.2.5.1 when ever atransmission
gap pattern sequence with the purposes "GSM carrier RSSI measurements' is provided and the UE shall perform
measurement reporting as defined in Section 8.6.7.6 of [16].

- The UE shall perform BSIC identification according to Section 8.1.2.5.2.1 when a"GSM Initial BSIC
identification™ transmission gap pattern sequence is activated. 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 BSIC re-confirmation according to Section 8.1.2.5.2.2 when a"GSM BSIC re-
confirmation” transmission gap pattern sequence is activated.

- Ifa"GSM BSIC re-confirmation” transmission gap pattern sequenceis not activated in parallel to a"GSM Initial
BSIC identification" transmission gap pattern sequence or within one frame from the deactivation of a"GSM
Initial BSIC identification” transmission gap pattern sequence, the BSIC shall be considered to be non-verified
after 10s has elapsed after the UE identified the BSIC of the céll..

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 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 onetime (initial BSIC identification) and from that moment the BSIC shall be re-confirmed
at least once every Tre-confirm abort SECONAS. Otherwise the BSIC of the GSM cell is considered as "non-verified”. If a
transmission gap pattern sequence with a purpose "GSM BSIC re-confirmation " is not activated by the network after
BSIC identified or the "GSM BSIC re-confirmation " transmission gap pattern sequence is deactivated, the UE shall
behave as described previously in this section.

The parameters Nigentity_abort 8Nd T re.confirm_abort @€ defined by higher layers and are signalled to the UE together with the
transmission gap pattern sequence. Nigenify_abort i Ndicates the maximum number of patterns that the UE shall use to
attempt to decode the unknown BSIC of the GSM cell in theinitial BSIC identification procedure. T e confirm_abort
indicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell in the BSIC re-confirmation
procedure.

The UE shall be able to decode a BSIC within atransmission gap when the time difference between the middle of the
received GSM synchronisation burst at the UE and the middle of the effective transmission gap is within the limits
specified in table 8.6.

The effective transmission gap is calculated by assuming both UL and DL compressed mode and applying the worst-
case values for UL/DL timing offset and pilot field length of last DL gap slot.

Table 8.6: The gap length and maximum time difference for BSIC verification

Gap length Maximum time difference
[slots] [us]
5 + 500
7 + 1200
10 + 2200
14 + 3500

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 a UE not requiring compressed mode

If aBSIC isdecoded 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.
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8.1.25.2.1 Initial BSIC identification

This measurement shall be based on a transmission gap pattern sequence with the purpose "GSM 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 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 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.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all
available transmission gaps, within the transmission gap pattern sequence with the purpose "GSM Initial BSIC
identification", 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 Nigenity_abort SUCCESSI Ve patterns, the
UE shall abort the BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform
BSIC identification of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the
BSIC identification failed shall not be re-considered for BSIC identification until BSIC identification attempts have
been made for all the rest of the 8 strongest GSM BCCH carriersin the monitored set with unknown BSIC.

Nigentify_abort VAlUes are given for a set of reference patterns in table 8.7. Tigenify_avort IS the elapsed time during Nigentify_abort
transmission gap patterns (informative). The figures given in table 8.7 represent the number of patterns required to
guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier.

Table 8.7: The worst-case time for identification of one previously not identified GSM cell

TGL1 TGL2 TGD TGPL1 Tidentify abort Nidentify_abort

[slots] | [slots] [slots] | [frames] [s] [patterns]
Pattern 1 7 - undefined 3 1.56 52
Pattern 2 7 - undefined 8 5.28 66
Pattern 3 7 7 47 8 2.88 36
Pattern 4 7 7 38 12 2.88 24
Pattern 5 14 - undefined 8 1.84 23
Pattern 6 14 - undefined 24 5.28 22
Pattern 7 14 14 45 12 1.44 12
Pattern 8 10 - undefined 8 2.88 36
Pattern 9 10 10 75 12 2.88 24

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 8 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 transmission gap of a transmission gap pattern sequence with the measurement purpose "GSM BSIC re-
confirmation”, the UE shall attempt to decode the BSIC falling within the effective gap duration. If more than one BSIC
can be decoded within the same gap, priority shall be given to the least recently decoded BSIC.

If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM cell within Tre-confirm_abort SECONAS, 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 8.1.2.5.2.1. The UE shall be able to make BSI C re-confirmation attempts for
the 8 strongest GSM cellsin the monitored list.

Nre-confirm_abort 1S the number of transmission gap patterns executed during Treconfirm_abort (iNfOrmative).
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Table 8.8: The worst-case time for BSIC re-confirmation of one GSM cell

TGL1 | TGL2 TGD TGPL1 Tre-confirm_abort Nre—confirm_abort

[slots]|[slots]| [slots] [frames] [s] [patterns]
Pattern 1 7 - undefined 3 1.32 44
Pattern 2 7 - undefined 8 5.04 63
Pattern 3 7 - undefined 15 8.1 54
Pattern 4 7 7 69 23 10.12 44
Pattern 5 7 7 69 8 2.64 33
Pattern 6 14 - undefined 8 1.6 20
Pattern 7 14 14 60 8 0.80 10
Pattern 8 10 - undefined 8 2.64 33
Pattern 9 10 - undefined 23 8.05 35
Pattern 10 7 7 47 8 2.64 33
Pattern 11 7 7 38 12 2.64 22
Pattern 12 14 - undefined 24 5.04 21
Pattern 13 14 14 45 12 1.20 10
Pattern 14 10 - undefined 13 4.94 38
Pattern 15 10 10 75 12 2.64 22

8.1.2.5.3 Periodic Reporting

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

8.1.2.5.4 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 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 istwice 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 Tweasurement 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* Tveasurement Period, csm, Where T measurement Period, csm 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 E-UTRAN measurements

The requirements in this section apply only to UEs supporting UTRAN FDD and E-UTRAN FDD and TDD.

1) InCELL_DCH state when atransmission gap pattern sequence is provided by the UTRAN the UE shall
continuously measure previously detected E-UTRAN cells and search for new E-UTRAN cells.

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap
pattern sequence with measurement purpose "E-UTRAN measurement” using the following combinations for
TGL1, TGL2, TGD and Max TGPL:

Table 8.8a

TGL1 [slots] TGL2 [slots] TGD [slots] Max TGPL [frames]
=10 - undefined 12

2) If the UE does not need compressed mode to perform E-UTRAN measurements:
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- the UE shall measure either all E-UTRAN cells present in the monitored set or, if only frequencies are
provided in the neighbour cell list, the strongest cells present in the detected set, up to the monitoring
capabilities of the UE.

- therelevant requirements for EEUTRAN RRC_CONNECTED mode specified in 3GPP TS 36.133 [24] shall
apply. Thisis further detailed in the following subclauses.

8.1.2.6.1 Identification of a new cell

When compressed mode gaps are used for E-UTRAN measurements, the UE shall be able to identify a new detectable
E-UTRAN cell within

T =K -N -T 4—80 mS (normal performance) and
Identify, E-UTRAN — '“n freq,E-UTRA,n Basic_ldentify E-UTRAN T p
E-UTRAN
T, =K N -T ﬂ MS (reduced performance);
Identify, E-UTRAN — Ny freq,E—~UTRA,r ~ ! Basic_Identify_E-UTRAN T p )
E-UTRAN

If the UE does not need compressed mode to perform E-UTRAN measurements, the UE shall be able to identify a new
detectable E-UTRAN cell within Tog ety £-utRAN TS

Where:

Teutran: Thisisthe minimum time that is available for E-UTRAN measurements during a 480ms period with
an arbitrarily chosen timing. The minimum time per compressed mode gap is calculated by subtracting 2*0.5 ms
from the length of the gap.

Nireqe-uTrAN : This is the number of E-UTRAN carriers being monitored

Nfreq,e-uTrA,n - Number of E-UTRAN carriers to be monitored with normal performance
Nfreq,e-uTRAnFOD - Number of E-UTRAN FDD carriers to be monitored with normal performance
Nireqe-uTRAN DD : Number of E-UTRAN TDD carriers to be monitored with normal performance
Nfregse-utrA,- Number of E-UTRAN carriers to be monitored with reduced performance.

If Nfreg,e-uTRA,r 1S NOL €QuAl to zero then K, and K, are as shown in table 8.0a. Otherwise Ky=1 and all E-UTRA
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring E-UTRA [16,31] are calculated assuming all E-UTRA carriers required to be monitored for such UE,
are having normal performance and are in normal performance group, i.e. Nfrege-utrRAn = Nireg,e-utraN 8N Nireg e-
utrar =0.

TBasic_Identity E-UTRAN = 480mMs
When L3 filtering is used an additional delay can be expected.
An E-UTRANCell shall be considered detectable when
- RSRPlem RSRP Es/lot according to Annex B.2.1 for a corresponding Band
- other RSRP related side condition given in Section 9.1 of [24] are fulfilled,

- SCH_RP|4em and SCH_RP/Iot according to Annex B.2.1 for a corresponding Band

8.1.2.6.2 E-UTRAN RSRP and RSRQ measurement period
When compressed mode gaps are scheduled for E-UTRAN measurements the UE physical layer shall be capable of

reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.4a and 9.1.4b with
measurement period of Tmeasurement_period_E-UTRAN =480 X K X Nirege-utra,n MS (Normal performance) and
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T Measurement_period E-UTRAN =480 X Ky X Nfreq,e-utra,r, (reduced performance) where Nireqe-utra,n8Nd Nirege-uTra,r are defined
in section 8.1.2.6.

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 E-UTRAN cells per E-UTRAN
frequency, according to its supported UE capabilities. Additionally, for a UE supporting E-UTRA measurementsin
Cell-DCH state, the UE shall be capable of monitoring a minimum total of at least 13 carrier frequency layers, including
the intrafrequency serving layer and comprising of any allowed combination of E-UTRA FDD, E-UTRA TDD, UTRA
FDD, UTRA TDD and GSM layers (one GSM layer correspondsto 32 cells).

8.1.2.6.3 Periodic reporting

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

8.1.2.6.5 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
twice the TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T igenity £-uTrRAN
defined in Section 8.1.2.6.1When L3 filtering is used an additional delay can be expected.

If acell has been detectable at least for the time period than T igenity £-uTran @nd then triggers the measurement report as
per TS 25.331, section 14 [16], the event triggered measurement reporting delay shall be less than Tweasurement_Period_E-
uTraN Provided the timing to that cell has not changed more than = 50 Ts while transmission gap has not been available
and the L3 filter has not been used.

8.2 Measurements in CELL_DCH State with special
requirements

8.2.1 Introduction

This section contains specific requirements for certain measurements beyond those specified in section 8.1. The
measurements are defined in TS 25.215, 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. Compressed mode is specified in TS 25.215.

8.2.2 Requirements

The UE shall be able to perform in parallel al physical layer measurements according to table 8.9. 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].

In addition to the requirements in table 8.9 the UE shall in parallel, in state CELL_DCH, also be able to measure and
report the quantities according to section 8.1.
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Table 8.9: Parallel physical layer measurement requirements

Measurement quantity Number of parallel physical layer
measurements possible to request
from the UE
Transport channel BLER 1 per Transport Channel
UE transmitted power 1
UE Rx-Tx time difference 1 including timing to all radio links in
active set
SEN-SFEN observed time difference type 2 1
UE GPS Timing of Cell Frames for LCS 1]

Editors Note: The presence of the measurements for location services needs to be revised.

8.3 Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_DCH state

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 reguested to make measurements under different Measurement I dentities [16]. Each Measurement
Identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting,
each Measurement Identity is associated with 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 |dentity 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 criteria the
UE may be requested 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 case of periodic reporting), or one no reporting criterion (in case of no reporting). For
event based reporting, each instance of event, with the same or different Event Identities, is counted as separate
reporting criterion in Table 8.10.

The UE shall be able to support in parallel per category up to Eca reporting criteria according to Table 8.10. If the UE is
configured with asingle uplink carrier frequency, for the measurement categories: Intra-frequency, Inter frequency,
Inter frequency (virtual active set), and Inter-RAT the UE need not support more than 42 reporting criteriain total. If
the UE is configured with dual uplink carrier frequencies, for the measurement categories: Intra-frequency, Inter
frequency, Inter frequency (virtual active set), and Inter-RAT the UE need not support more than 55 reporting criteriain
total. For the measurement categories: Traffic volume and Quality measurements the UE need not support more than 16
reporting criteriain total.
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Table 8.10: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Intra-frequency 16
Inter-frequency 16
Inter-frequency, virtual active set 4
Inter-RAT GERAN 4 Only applicable for UE with this
capability
Inter-RAT E-UTRAN 48 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.
UE Rx-Tx time difference 1
measurement
Note: When the UE is configured with dual uplink carrier frequencies, Ecat for Intra-frequency is applied
per intra-frequency.

8.4 Measurements in CELL FACH State when HS-DSCH
discontinuous reception is not ongoing

8.4.1 Introduction

This section contains requirements on the UE regarding cell resel ection and measurement reporting in CELL_FACH
state when HS-DSCH discontinuous reception is not ongoing. The requirements for cell re-selection are split in FDD
intrafrequency, FDD inter frequency, TDD, GSM and E-UTRAN measurements. The measurements are defined in TS
25.215, 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. Measurement occasionsin CELL_FACH state are described in TS
25.331.

If UE indicates support for Increased UE carrier monitoring UTRA or increased carrier monitoring E-UTRA the
measurement performance for different carriers may be configured by higher layers to be either normal or reduced. A
measurement scaling factor [16] defining the relaxation to be applied to the requirements for carriers measured with
reduced measurement performance is signalled by higher layers and has the possible settings shown in table 8.0a. The
same measurement scaling factor mapping is used in Cell FACH state as cell DCH state.

The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring UTRA
[16, 31] are calculated as defined in section 8.4.2.3 provided that Nireq, ropn <2 or if all FDD interfrequency carriers are
indicated to have normal performance. The minimum performance requirements for a UE which indicates support for
Increased UE carrier monitoring E-UTRA [16, 31] are calculated as defined in section 8.4.2.6 provided that Ne.utra ni<4
for a UE capable of either FDD E-UTRA carrier monitoring or TDD E-UTRA carrier monitoring or Nireqe-utra n<8 for
a UE capable of both FDD and TDD E-UTRA carrier monitoring provided Nreq,e-utra,nrop<4 and Nreq,e-utrA n,ToD<4 OF
if all E-UTRA carriers areindicated to have normal performance.

Capahilities for number of carriersto monitor for UE which indicates support for Increased UE carrier monitoring
UTRA or E-UTRA are specified in section 8.4.2.1a

8.4.2 Requirements

8.4.2.1 UE Measurement Capability when HS-DSCH discontinuous reception is not
ongoing

In CELL_FACH state, the UE shall be able to monitor up to
- 32intrafrequency FDD cellsand

- 32inter frequency cells, including
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- FDD cdlsdistributed on up to 2 additional FDD carriers and
- Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers, and
- Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers, and
- Depending on UE capability, up to 4 E-UTRA FDD carriers, and
- Depending on UE capability up to 4 E-UTRA TDD carriers, and
- Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.

The requirementsin section 9 on CPICH Ec/lo and RSCP measurements are applicable for a UE performing
measurements according to this section. For inter-frequency FDD, TDD, GSM and E-UTRAN cell re-selection,
measurement occasions as specified in TS 25.331 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 regquirements in this section are based on an assumption that the time during the measurement
occasionsthat 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.

For this four parameters are defined:

Nepp isOor 1. If there are inter-frequency FDD cellsin the neighbour list and FDD measurements are required by
higher layers, Nepp=1, otherwise Nepp=0.

NmopisOor 1. If the UE iscapable of TDD and there are TDD cellsin the neighbour list and TDD measurements
are required by higher layers, Nrpp=1 otherwise Nrpp =0.

NesvisOor 1.  If the UE is capable of GSM and there are GSM cellsin the neighbour list and GSM
measurements are required by higher layers, Neau=1, otherwise Nggu =0.

Ne.utran isOor 1. If the UE is capable of E-UTRAN and there are E-UTRAN cellsin the neighbour list and E-
UTRAN measurements are required by higher layers, Ne.utran=1, otherwise Ne.utran =0.

The measurement time T meas IS then defined as

Teas = [(NFDD + Nipp + Naau + Ne_yrran ) N - M_REP-lO]ms

meas
where

- M_REP isthe Measurement Occasion cycle length where K isgivenin Table 8.10A. K isthe FACH measurement
occasion length coefficient as specified in TS25.331

- The FACH Measurement Occasion of Nt frames will be repeated every Ntr * M_REP frame.

- N isthe number of framesin each measurement occasion, equal to the length of the largest TT1 on the SCCPCH
monitored by the UE. FACHSs that only carry MBM S logical channels (MTCH, MSCH, or MCCH) are excluded
from measurement occasion cal culations.

- A UE receiving MTCH shall use only that part of the Measurement Occasion of NTTI frames which corresponds to
25% of the MTCH TTI length at the maximum.

For UEs receiving MTCH, the reduced measurement time, if applicable, needs to be considered when performance
requirements are derived according to section 8. The repetition rate of NTTI * M_REP frames remains unaffected

Table 8.10A: K values for each Ntrvalue

NtTI K
1 3,456
2 2,345
4 2,3,4
8 1,2,3
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The UE is assumed to measure periodically once every time period Tmess 0n €ach of the modes and systems, FDD inter
frequency cells, TDD inter frequency cells, GSM and E-UTRA carriers for which the corresponding parameter Nepp,
Ntop, Nesv and Ne.utran isset to 1.

8.4.2.1a UE Measurement Capability when HS-DSCH discontinuous reception is not
ongoing (Increased UE carrier monitoring)

UE which indicates support for Increased UE carrier monitoring UTRA according to capabilitiesin [16,31] shall
additionally be capable of monitoring at least

80 inter-frequency cells, including
- 5 FDD UTRA inter-frequency carriers with up to 32 cells per carrier.

UE which indicates support for increased UE carrier monitoring E-UTRA according to capabilitiesin [16,31] shall be
capable of monitoring at least

- Depending on UE capability, 8 FDD E-UTRA carriers, and
- Depending on UE capability, 8 TDD E-UTRA carriers

8.4.2.2 FDD intra frequency measurements when HS-DSCH discontinuous reception
IS not ongoing

During the CELL_FACH state the UE shall continuously measure identified intra frequency cells and search for new
intra frequency cellsin the monitoring set. If a measurement occasion is activated, intra frequency measurements can be
performed between the measurement occasions.

The performance of intra frequency measurements when IPDL is active has not been studied.

8.4.22.1 Identification of a new cell

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

T .. .
TS - -4

where
Tbasic_identify_FDD, intra 1S SPeCified in section 8.1.2.2.2,
Nt and M_REP is specified in section 8.4.2.1.
A cell shall be considered detectable when
- CPICH Ec/lo > -20 dB,

- SCH_Ec/lo>-20 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code.

In the case that MTCH is being received, the UE shall be able to take identified cellsinto use for MTCH combining
purposes within one MTCH TTI after the completion of identification.

If more candidate cells are identified than the UE has combining capability, then the UE shall estimate MTCH reception
quality of al candidate cells and determine a subset of the identified cells which best allow the UE to meet the required
MTCH reception performance.

In case of conflict when a measurement occasion is activated the UE may choose to prioritise the SFN decoding
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842211 Identification of a new cell using IPDL gaps

When the UE is supporting IPDL measurements and when idle periods with alength of 1 ot are scheduled the UE
physical layer shall be capable to identify a new cell and report SFN-SFN observed time difference type 2 measurement
within

Tidentify,iPoL =M &X{ T Measerement_Period Intra, T 1PDL} MS
where

T Measurement_period inra= T he measurement period for Intra frequency CPICH measurements defined in Section

8.1.2.2.2.
and
TieoL depends on the Search Window Size given in UE positioning OTDOA neighbour cell info asgivenin
Table 8.10B
Table 8.10B: TipoL
Search Window Size TieoL
less than or equal to +/- 40 chips | Time over which 4 consecutive IPDL gaps occur
+/- 80 chips Time over which 8 consecutive IPDL gaps occur
8.4.2.2.2 UE CPICH measurement capability

In the CELL_FACH state the measurement period for intra frequency measurementsis 200 ms. When no measurement
occasion cycleis activated, the UE shall be capable of performing CPICH measurements for 8 identified intra-
frequency cells of the monitored set and the UE physical layer shall be capable of reporting measurements to higher
layers with the measurement period of 200 ms. When a measurement occasion cycleis activated, the UE shall be
capable of performing CPICH measurements for the Y measurement inra Strongest cells, where Y measurement intra 1S defined in the
following equation. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and
9.1.2. If the UE hasidentified more than Y measurement intra CEll'S, the UE shall perform measurements of all identified cells
but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.

T )
T ) _ Ce” Measurement_Period Intra N . 10 ms
Measurement_Period Intra { N-|-|-| M _ REP - 10 ms T Cel |S

Y = Floor< X

measurement intra basic measurement FDD T

Measurement_Period Intra

where
X basic measurement FDD 1S SPecified in section 8.1.2.2.2,
TMeangemen[_Period |n[rais SpeCIfIEd |n SECtIOH 81222,

M_REP and N+, is specified in section 8.4.2.1.

8.4.2.22.1 Capabilities for measurements during IPDL gaps.

When idle periods with alength of 1 slot are scheduled UE physical layer shall be capable of reporting SFN-SFN
observed time difference type 2 measurements to higher layers with measurement accuracy as specified in sub-clause
9.1.8.2.2 with measurement period given by

Tn1eas.1remmt IPDL — MaX{TMeaSJrement_Periodlntra ’T4IPDLs}rrB

where

T Measurement_period inra= T he measurement period for Intra frequency CPICH measurements defined in Section
8.1.2.2.2.
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and

Ta4ipoLs = Time period over which 4 consecutive idle periods occur.

8.4.2.2.3 RACH reporting
Reporting measurements in the measurement reports sent on the RACH shall meet the requirementsin section 9.

8.4.2.3 FDD inter frequency measurements when HS-DSCH discontinuous reception
IS not ongoing

In the CELL_FACH state when a measurement occasion cycle is provided by the network, and absol ute priority based
reselection is not used, the UE shall continuously measure identified inter frequency cells and search for new inter
frequency cellsindicated in the measurement control information. When absol ute priority based reselection is used,
measurement rules defined in [1] apply (based 0N Syrioritysearch 8N Spricritysearche threshol ds).

If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is not required to perform
interfrequency FDD cell identification or measurement.

8.4.23.1 Identification of a new cell

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

Tbas'cidentify FDD inter

Tidentify, inter :Ceil{ }Tmeas K NregroD 0 ms (normal performance) and

Tlnter FACH

basic identify FDD inter

T
Tidentify, inter :Cel{ }'Tmees K, *Nyeqrop, Ms (reduced performance)

Tlnter FACH

where
Thasic_identify FOD,inter 1S SPecified in 8.1.2.3.2.
Nrreq,r-op: Number of FDD frequenciesin the Inter-frequency cell info list
Twmess and M_REP are specified in 8.4.2.1.
Tinter racH = (N771*10 - 20.5) ms
A cell snall be considered detectable when
- CPICH Ec/lo>-20dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code.

8.4.2.3.2 UE CPICH measurement capability

When a measurement occasion cycle is scheduled 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 9.1.2 with
measurement period is given by

basic measurement FDD inter

T
Tmeasurement inter = MaX{TMeaSJrenmt_Pa'iod Inter 2 Tmeasvcal{ }'Tmeas ’ Kn ‘N freq,FDD,n} ms

Inter FACH
(normal performance) and
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basic measurement FDD inter

| T
Tmeasurement inter = MaX{TMeamrement_Periodlnter 2 Tmeayce”{ }'Tmeas : Kr ‘N freq,FDD,r} ms

Tlnter FACH
(reduced performance)

where
Thesic_messurement_FOD,inter 1S SPECIified in section 8.1.2.3.2.
T Measurement_period Inter 1S SPecified in section 8.1.2.3.2.
Twmess IS Specified in section 8.4.2.1.
NFrregrop @nd Tinter racH are specified in section 8.4.2.3.1
Nfreq,ro0,n : Number of FDD interfrequency carriers to be monitored with normal performance
Nreq,rop,r: Number of FDD interfrequency carriers to be monitored with reduced performance

If nfreg,FOD,r 1S NOL equal to zero then K, and K are as shown in table 8.0a. Otherwise Kn=1 and all interfrequency
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring UTRA [16,31] are calculated assuming all UTRA carriers required to be monitored for such UE, are
having normal performance and are in normal performance group, i.€. Nireqrop,n = Nrreq,r-op @Nd Nireq,rop,=0.

If the UE does not need measurement occasions to perform inter-frequency measurements, the measurement period for
inter frequency measurementsis 480 ms.

The UE shall be capable of performing CPICH measurements for X pasic measurement Fop inter iNter-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 Twmeasurement_inter.

Xbasic measurement FDDinter |S deﬂ ned II’I $Ct|0n 81232

8.4.2.4 TDD measurements when HS-DSCH discontinuous reception is not ongoing
The requirements in this section shall apply to UE supporting FDD and TDD.

In the CELL_FACH state when a measurement occasion cycle is provided by the network the UE shall continuously
mesasure identified inter frequency TDD cells and search for new inter-frequency TDD cellsindicated in the
measurement control information. If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is
not required to perform interfrequency TDD cell identification or measurement.

8.4.2.4.1 Identification of a new cell
8.4.2.4.1.13,84 Mcps TDD Option
The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within

Tidentify, ™D — Max{50001 Ce”{ besicldentty TODInter } “Tioeas * NFreq,TDD} ms

Inter FACH

where
Thasic_identify ToD,inter = 800MS
NFrreqrop: Number of TDD frequenciesindicated in the Inter-frequency cell info list
Twmeas iS Specified in section 8.4.2.1.

Tinter rAcH 1S Specified in section 8.4.2.3.1
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If the UE does not need measurement occasions to perform inter-frequency TDD measurements, the UE shall be able to
identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

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

An inter-frequency TDD cell shall be considered detectable when P-CCPCH_Ec/lo > -8 dB and SCH_Ec/lo > -13 dB.
The received P-CCPCH_E//I, is defined as

|0

in dB [I or ]

(P—CCPCH_ECJ
|

o]

_[P—CCPCH_ECJ
|

or

in dB

in dB
and the received SCH_E//I, is defined as

(SCH_EC] _(SCH _Ecj
|° in dB IOf

8.4.2.4.1.2 1.28 Mcps TDD Option

0o

in dB [I or j

in dB

The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within

T . .. .
Tidentify, ™D — Max{50007 Ce”{ e pelly oo } T ness - NFreq,TDD} ms

Inter FACH

where
Thasic_identify TOD,inter = 800MS
Nrreq,rop: Number of TDD freguencies indicated in the inter-frequency cell info list
Twmess IS Specified in section 8.4.2.1.
Tinter FacH IS SPecified in section 8.4.2.3.1

If the UE does not need measurement occasions to perform inter-frequency TDD measurements, the UE shall be able to
identify a new detectable inter-frequency TDD 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 P-CCPCH Ec/lo > -8 dB and DwWPCH_Ec/lo > -5 dB.
The received P-CCPCH EJ/I, is defined as

|0

in dB [I or ]

o]

or

(P—CCPCH_ECJ

_[P—CCPCH_ECJ
in dB

in dB

The received DWPTS Ed/|, is defined as

[o]

in dB [I or j

( DWPCH _E, J

{ DWPCH _E, J
|

(0] or

in dB in dB

8.4.2.4.2 P-CCPCH RSCP measurement period
When a measurement occasion cycle as previously described is scheduled for inter frequency TDD measurements the

UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified
in sub-clause 9.1.11 and with a measurement period as given by
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T . :
. basic measurement TDD inter
Tmeas.]rer’rmt TDD — MaX{TMeawrenmt_Period TDD inter ’2 ’ Tmeas’Cei l { ’ Tmeas ‘N Freq,TDD
Inter FACH

where
T basic_measurement_TDD inter= 50 MS.
TMeasurement_Period TDD inter 1S SPECified in section 8.1.2.4.2.
Twmess IS Specified in section 8.4.2.1.
Tinter FacH IS SPecified in section 8.4.2.3.1
NFrregmoo: Thisisthe number of TDD frequencies indicated in the inter-frequency cell info list

If the UE does not need measurement occasions to perform inter-frequency TDD measurements, the measurement
period for inter frequency TDD measurementsis 480 ms.

The UE shall be capable of performing P-CCPCH RSCP measurements for Xpasic measurement ToD inter iNter-frequency TDD
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 Tweasurement TDD-

Xbasic measurement TDD inter |S deﬁ ned II’] %CUO” 81242

8.4.2.5 GSM measurements when HS-DSCH discontinuous reception is not ongoing

The requirements in this section apply only to UE supporting FDD and GSM. If E-DCH resources are allocated to the
UE or timer T321[16] is running, the UE is not required to perform GSM BSIC identification or RSSI measurement.

To support cell reselection the UE shall always perform BSIC verification in Cell FACH state.

1) In CELL_FACH state when measurement occasions are provided by the UTRAN the UE shall continuously
measure GSM cells and search for new GSM cells given in the monitored set.

In section 8.4.2.1 the split of measurements between different modes and systemsis defined. Every second
measurement occasion scheduled for GSM measurements, as given by 8.4.2.1 shall be alocated for GSM initial BSIC
identification.

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

2) If the UE does not need measurement occasions 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.

8.4.25.1 GSM carrier RSSI

1) For a UE requiring measurement occasions.

A UE supporting GSM measurements using measurement occasions shall meet the minimum number of GSM carrier
RSSI measurements specified in Table 8.11. This measurement shall be based on measurement occasions allocated for
GSM carrier RSSI measurements as described in 8.4.2.5. In the 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 RSSI samples per GSM carrier in the monitored set
during the measurement period.
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Table 8.11
Length of measurement Number of GSM carrier RSSI
occasion (frames) samples in each measurement
occasion, Nesm carrier RSSI-
1 16
2 32
4 64
8 128

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.

2) For aUE not requiring measurement occasions

The samples alocated 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.

8.4.2.5.2 BSIC verification
1) For a UE requiring measurement occasions.
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 FDD and GSM cell. The UE shall trigger the initial BSIC identification within 50% of
the available measurement occasions used for GSM measurements as specified in 8.4.2.1. The requirements for
Initial BSIC identification can be found in 8.4.2.5.2.1.

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 avail able measurement occasions used for GSM as specified in 8.4.2.1. The
requirements for BSIC re-confirmation can be found in 8.4.2.5.2.2.

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 onetime (initial BSIC identification) and from that moment the BSIC shall be re-confirmed
at least once every 6 times Treconfirm csm Seconds. Otherwise the BSIC of the GSM cell is considered as "non-verified".

Treconfirm_csm 1ndicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell in the BSIC re-
confirmation procedure according to section 8.4.2.5.2.2.

The UE shall be able to decode a BSIC within a measurement occasion when the time difference between the middle of
the received GSM synchronisation burst at the UE and the middle of the measurement occasion is within the limits
specified in table 8.12.

Table 8.12: The measurement occasion length and maximum time difference for BSIC verification

Measurement occasion Maximum time difference
length (frames] [us]
1 + 4100
2 + 9100
4 + 19100
8 + 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 TS 45.005.
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2) For aUE not requiring measurement occasions

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.

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.

8.4.25.2.1 Initial BSIC identification

This measurement shall be based on the measurement occasions allocated for Initial BSIC identification as described in
8.4.25.

The UE shall continuously attempt to decode the BSIC of SCH on the BCCH carrier of the 6 strongest BCCH carriers
of the GSM cellsindicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attemptsin
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSS! value.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all
avail able measurements occasions 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 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 Tigenity, csv ms, the UE shall abort
the BSIC identification attempts for that GSM BCCH carrier. The UE shall continueto 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.

Tidenity csv 1S given for the combinations of Tmess and Nt that are given in table 8.13. The values given in table 8.13
represent the number of patterns required to guarantee at least two attempts to decode the BSIC for one GSM BCCH
carrier.

Table 8.13: The worst-case time for identification of one previously not identified GSM cell

T _meas | N_TTI=1 frame | N_TTI=2 frames |N_TTI=4 frames|N_TTI=8 frames
(ms) | Tidentify,csm(mMs) | Tidentity.csm(MS) | Tidentify,csm(Ms) | Tidentity,csm(ms)
80 2880 1280 -
160 7680 2880 1280 640
240 29760 5280 -
320 14080 6400 2560 1280
480 34560 12480 2880 1920
640 34560 12800 5120 2560
960 * 24960 5760 3840
1280 * 20480 10240 5120
1920 * 34560 15360 7680
NOTE *: There are no performance requirements for these combinations of
parameters because they result in long identification time.

8.4.25.22 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 occasion allocated for GSM BSIC reconfirmation as described in 8.4.2.5, the UE shall attempt to
decode the BSIC falling within the measurement occasion duration according to table 8.12. When the UE has to select
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one out of several possible GSM cellsto reconfirm within the possible allocation of measurement occasions, according
t0 8.4.2.5, priority shall be given to the least recently decoded BSIC.

If the UE fails to 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 the initial 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.

Treconfirm csm 1S given for the combinations of Tmess and Nt that are given in table 8.14. The values given in table 8.14
represent the number of patterns required to guarantee at least two attempts to decode the BSIC for one GSM BCCH
carrier. Different values for T reconfirm csv might apply when more than one GSM cell isin the BSIC reconfirmation
procedure at the same time.

Table 8.14: The worst-case time for reconfirmation of one previously identified GSM cell

T_meas | N_TTI=1frame | N_TTI=2 frames | N_TTI=4 frames | N_TTI=8 frames

(m S) Tre-confirm,GsMm (m S) Tre-confirm,GsMm (m S) Tre-confirm,Gsm (m S) Tre-confirm,GsMm (m S)

80 2880 1600 - -

160 6400 3200 2240 1600

240 17280 4800 - -

320 14080 6400 4480 3200

480 22080 9600 6720 4800

640 26880 12800 10240 6400

960 * 17280 13440 9600

1280 * 33280 17920 12800

1920 * * 26880 19200
*Note:  There are no performance requirements for these combinations of parameters

because they result in long reconfirmation time.

8.4.2.6 E-UTRAN measurements when HS-DSCH discontinuous reception is not ongoing
The requirements in this section apply only to UE supporting FDD and E-UTRA.

When absolute priority based reselection is used, measurement rules defined in [1] apply (based on Syrioritysearch1 @nd
Sprioritysearchz threshol dS)

If E-DCH resources are alocated to the UE or timer T321[16] is running, the UE is not required to perform E-UTRA
measurements.

The requirements below apply to both cell reselection to E-UTRA and network controlled mobility to E-UTRA (i.e. E-
UTRA measurement for CELL_FACH and E-UTRA RACH reporting).

8.4.26.1 Identification of a new cell

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

T ..
_ . basicidentify E-UTRAN
Tidentify, E-UTRAN — Ce”{ 'Tmeas' Kn ’ NE—UTRA,n ms

E-UTRAN FACH (normal performance) and

T ..
_ . basicidentify E-UTRAN
Tidentify, E-UTRAN — Ce”{ 'Tmeas' Kr ’ NE—UTRA,r ms

E-UTRAN FACH (reduced performance)

where
Thasic_identify_E-UTRAN 1S Specified in 8.1.2.6.
Ne.utra: Number of E-UTRA frequenciesin the E-UTRA cell info list
Neutran: Number of E_UTRAN carriers to be monitored with normal performance

NEe-utra,: Number of E-UTRAN carriers to be monitored with reduced performance.
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If Ne-utrar iS Not equa to zero then K, and K are as shown in table 8.0a. Otherwise Ky=1 and al E-UTRA
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring E-UTRA [16,31] are calculated assuming all E-UTRA carriers required to be monitored for such UE,
are having normal performance and are in normal performance group, i.e. Ne-.utra, n = Necutra @nd Ne-utra, =0.

Tmes @and M_REP are specified in 8.4.2.1.
TeutranFacH = (Nt7* 10 - 2¥0.5) ms

A cell shall be considered detectable based on requirements defined in [24].

8.4.2.6.2 UE RSRP and RSRQ measurement capability

When a measurement occasion cycle is scheduled for E-UTRA measurements the UE physical layer shall be capable of
reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.4a/b with
measurement period given by

E-UTRAN FACH

. Tbasic measurement E-UTRAN
Tmeasurement E-UTRAN — MaX{TMeasurement_Period E-UTRAN 12'Tmeas1ce”{ ’ Kn 'Tmears ‘N E-UTRA,n

ms (normal performance), and

. Tbasic measurement E-UTRAN
Tmeasurement E-UTRAN — MaX{TMeamrement_Period E-UTRAN 12'Tmeas1ce”{ ' Kr 'Tmees ‘N E-UTRA,r

E-UTRAN FACH

where
T basic_measurement_E-UTRAN = 60 MS.
T Measurement_Period E-UTRAN 1S SPecified in section 8.1.2.6.
Twmeas iS Specified in section 8.4.2.1.
Neutran, Neutrar, Kn and K and Te.utran FacH are specified in section 8.4.2.6.1

If the UE does not need measurement occasions to perform E-UTRA measurements, the measurement period for E-
UTRA measurementsis 480 ms.

8.4.2.6.3 E-UTRA measurements reporting

If E-UTRA measurement for CELL_FACH is configured by upper layers, UE can report measurements in measurement
reports, whose report criteria can be set to Event triggered or Periodical reporting. In both cases, the UE shall send only
one measurement report. The UE shall be able to support at least 1 E-UTRA measurement per carrier on up to 4 E-
UTRA carriersfor CELL_FACH configuration.

Reported measurements shall meet the requirementsin section 9.

8.4.2.6.3.1 Event Triggered reporting

The measurement reporting delay is defined as the time between the triggering of a measurement report (the measured
quality of any cell on a configured E-UTRA frequency exceeds the configured threshold) until the moment in time
when the UE starts sending the preambles on the PRACH for sending the measurement report

The event triggered measurement reporting delay shall be lessthan T igentity ,e-utran + Tra, Where T igentify £-uTrRAN 1S
defined in Section 8.4.2.6.1 and Tra is the additional delay caused by the random access procedure.

If acell has been detectable at least for the time period than T igenify ,£-uTran @nd then triggers the measurement report,
the event triggered measurement reporting delay shall be less than Twessurement_period £-UTRAN + Tra pProvided the timing to
that cell has not changed more than £+ 50 Ts while transmission gap has not been available.
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8.4a Measurements in CELL_FACH State when HS-DSCH
discontinuous reception is ongoing

8.4a.1 Introduction

This section contains regquirements on the UE regarding cell reselection and measurement reporting in CELL_FACH
state when HS-DSCH discontinuous reception is ongoing. The requirements for cell re-selection are split in FDD intra
frequency, FDD inter frequency, TDD, GSM and E-UTRA measurements. The measurements are defined in TS 25.215,
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. DRX in CELL_FACH state is described in TS 25.331.

If UE indicates support for increased UE carrier monitoring UTRA or increased carrier monitoring E-UTRA the
measurement performance for different carriers may be configured by higher layersto be either normal or reduced. A
measurement scaling factor [16] defining the relaxation to be applied to the requirements for carriers measured with
reduced measurement performance is signalled by higher layers and has the possible settings shown in table 8.0a. The
same measurement scaling factor mapping is used in Cell FACH state as cell DCH state.

The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring UTRA
[16, 31] are calculated as defined in section 8.4a.2.3 provided that Nireq, rop,n <2 Or if @l FDD interfrequency carriers are
indicated to have normal performance. The minimum performance requirements for a UE which indicates support for
Increased UE carrier monitoring E-UTRA [16, 31] are calculated as defined in section 8.4a.2.6 provided that Ne.
utran<4 for a UE capable of either FDD E-UTRA carrier monitoring or TDD E-UTRA carrier monitoring or Nfreq,e-
utra,n<8 for a UE capable of both FDD and TDD E-UTRA carrier monitoring provided Nireqe-utranrop<4 and Nireq -
utranTop<4 or if all E-UTRA carriers are indicated to have normal performance.

Capabilities for number of carriers to monitor for UE which indicates support for Increased UE carrier monitoring
UTRA or E-UTRA are specified in section 8.4.2.1a.
8.4a.2 Requirements

8.4a.2.1 UE Measurement Capability
In CELL_FACH dtate, the number of cellsthe UE shall be able to monitor is defined in section 8.4.2.1 and 8.4.2.1a.

The reguirementsin section 9 on CPICH Ec/lo and RSCP measurements are applicable for a UE performing
measurements according to this section. For inter-frequency FDD, TDD, GSM and E-UTRAN cell re-selection, DRX
gaps as specified in TS 25.331 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 an assumption that the time during the DRX gapsthat 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.

8.4a.2.2 FDD intra frequency measurements when HS-DSCH discontinuous reception
IS ongoing

During the CELL_FACH state the UE shall continuously measure identified intra frequency cells and search for new
intra frequency cellsin the monitoring set during the on part of the DRX cycle.

8.4a.2.2.1 Identification of a new cell

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

T ... :
Tidemify,imra - Min 30000’ MaX{300, Ce”{ basic identify FDI?I,_mtra_HS-DSCH-DRX }TDRx_cyde} where

on

Tbasjcidentify FDD, intra_Hs-DScH-DRx 1S 300mMs
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HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cyclerach isthe duration of the total DRX cycle (frames)
A cell shall be considered detectable when
- CPICH Ec/lo>-17 dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code.

8.4a.2.2.2 UE CPICH measurement capability

Inthe CELL_FACH state the measurement period for intra frequency measurementsis

TMmrm_Penodlmra = Min<10240, Max{ZOO, ceil{g}TDRx_@de} ms

on

The UE shall be capable of performing CPICH measurements for 8 identified intra-frequency cells of the monitored set
and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of

TMea&Jrent_Period,lntra-
where
HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)

HS-DSCH DRX cycleracH isthe duration of the total DRX cycle (frames)

8.4a.2.2.3 RACH reporting

Reporting measurements in the measurement reports sent on the RACH shall meet the requirementsin section 9.

8.4a.2.3 FDD inter frequency measurements

Inthe CELL_FACH state when DRX is being performed by the UE, the UE shall measure identified inter frequency
cellsand search for new inter frequency cellsindicated in the measurement control information, according to the
measurement rules defined in [1].

When absolute priority based reselection is used:

- If SrxleVseningcal > Sprioritysearchs @Nd SqQuUal servingcell > Sprioritysearch2 then the UE shall search for inter frequency
|ayerS Of hl gher prlorlty m |ea§ E\/ery ThigherJ)ri()rity_search ,Whel’e ThigherJ)riori[y_mch |S deSCI’I bEd |n SeCtIOﬂ 422

= If erle\/ServingCeH <= Sprioritysearchl or Squa| ServingCell <= Spriority%archZ theﬂ the UE Sha” %arch fOI’ a” |nter frequency
layers based on the requirements below.

If E-DCH resources are alocated to the UE or timer T321 [16] is running, the UE is not required to perform
interfrequency cell identification or measurements as continuous HS-DSCH reception is required.

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

Thasic identi [

_ H H y FDD inter

Tidentify, imer = Miny 30000, Ceil Tecate” TDRx_q/cle Ky NFreq,FDD,n ms (normal
Inter FACH,DRX

performance) and
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T .
Trgentty, imer = Min SOOOO,CeiI{ bf’“‘“"e”“f”DD'”te'}-TW-TDRX_ME K¢ Nereg pop,r TS (reduced

Inter FACH,DRX
performance)

where
Tbasic_identify_FDD,inter 1S SPecified in 8.1.2.3.2.
NFrreqrop: Number of FDD frequencies in the Inter-frequency cell info list
Nrreq,Fop,n: Number of frequenciesin the inter frequency cell info list indicated for normal performance

Nrreq,rop,r: Number of frequenciesin the inter frequency cell info list indicated for reduced performance
excluding any interfrequency higher priority layers indicated to have reduced performance

If Nrreq,rop,r 1S NOt equal to zero then Ky and K are as shown in table 8.0a. Otherwise Kn=1 and all
interfrequency layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring UTRA [16,31] are calculated assuming all UTRA carriers required to be monitored for such UE, are
having normal performance and arein normal performance group, i.€. Nrreq,rop,n = NFreq,rop @Nd Nrreq,rop,=0.

Tinter FACH,DRX = Min(H S-DSCH DRX Cy0|eFACH - HS-DSCH Rx bUI’SFACH, HS-DSCH Rx bUfﬂFACH)'
2*0.5ms [mg]

HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cyclerach isthe duration of the total DRX cycle (frames)
Tscae = Nrop+ N1op + Nesv + Ne-utran

If absolute priority based reselection is used, and SrxleVseningcal > Sprioritysearchn @Nd Sgual servingcell > Sprioritysearch, T identity,
inter shall be increased by Thigheu)riority_search.

A cell shall be considered detectable when
- CPICH Ec/lo>-17 dB,

- SCH_Ec/lo>-17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code.

8.4a.2.3.2 UE CPICH measurement capability

The UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as
specified in sub-clause 9.1.2 with measurement period is given by within

T )
Tmeasuremen inter — Max TMeasuremem_Period,lntef’ Mi n{10240! Cei |{ basic_measurement FOD, inter } . Tscale : TDRX_WdE} ’ Kn ‘N Freg,FDD,n

Inter FACH, DRX

ms (normal performance) and

T )
Tmeasuremen inter — Max TMeasuremm_Pefiod,lntef’ Mi n{10240! Cei |{ basic_measurement FOD, inter } . Tscale : TDRX_WdE} ’ Kr ‘N Freg,FDD,r

Inter FACH, DRX

ms ( reduced performance)
where
Nrreq,r-op: Number of FDD frequenciesin the Inter-frequency cell info list

NFrreqFop,n : Number of frequenciesin the inter frequency cell info list indicated for normal performance
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Nrreq,rop,r- Number of frequenciesin the inter frequency cell info list indicated for reduced performance
excluding any interfrequency higher priority layers indicated to have reduced performance

If Nrreq,rop,r 1S NOt €qual to zero then Ky and K are as shown in table 8.0a. Otherwise K,=1 and al interfrequency
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring UTRA [16,31] are calculated assuming all UTRA carriers required to be monitored for such UE, are
having normal performance and arein normal performance group, i.€. Nrreq,rop,n = NFreq,rop @Nd Nrreq,rop,=0.

T Measurement_peiod Inter 1S SPecified in section 8.1.2.3.2.

Tinter FACH,DRX = Mln(H S-DSCH DRX CyC'eFACH - HS-DSCH Rx burstracH, HS-DSCH Rx bUI'SFACH)'
2*0.5ms [mg]

HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cyclerach is the duration of the total DRX cycle (frames)

The UE shall be capable of performing CPICH measurements for X pasic measurement Fop inter iNter-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 Twveasurement_inter.

Xbasic measurement FDDinter |S deﬂ ned II’I $Ct|0n 81232

Tsae = Nepo+ Ntop + Nesw + NeuTrAN

8.4a.2.4 TDD measurements when HS-DSCH discontinuous reception is ongoing
The requirements in this section shall apply to UE supporting FDD and TDD.

The UE shall continuously measure identified inter frequency TDD cells and search for new inter-frequency TDD cells
indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321[16] is
running, the UE is not required to perform interfrequency TDD cell identification or measurements as continuous HS-
DSCH reception is required.

8.4a.2.4.1 Identification of a new cell
8.4.2.4.1.13,84 Mcps TDD Option

The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within

T .. .
Tigentity, To0 = Maxq 5000, Miny 30000, Ceil{ baﬂc'dm“fyTDD'”te“}T wate” Torx oydte {* Nreqron { MS

Inter FACH,DRX

Where
Thasic_identify TOD,inter = 800MS
Nrreq,rop: Number of TDD freguencies indicated in the Inter-frequency cell info list

Tinter ach,orx = MiN(HS-DSCH DRX cyclerach - HS-DSCH Rx burstract, HS-DSCH Rx burstracH n)-
2*0.5ms[mg]

HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cyclerach isthe duration of the total DRX cycle (frames)

Tscae = Nepp+ Ntop + Nesm
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When L3 filtering is used an additional delay can be expected.
Aninter-frequency TDD cell shall be considered detectable when P-CCPCH_Ec/lo> -8 dB and SCH_Ec/lo > -13 dB.
The received P-CCPCH_E//l, isdefined as

[o]

in dB [I or j

o] or

(P—CCPCH_ECJ

_(P—CCPCH_ECJ

in dB in dB
and the received SCH_E//I, is defined as
(SCH_EC] _(SCH_ECJ I,
|° in dB IOf in dB (I OT)in dB
8.4a.2.4.1.2 1.28 Mcps TDD Option

The UE shall be able to identify a new detectabl e inter-frequency TDD cell belonging to the monitored set within

T .. .
Tigentity, To0 = Maxq 5000, Miny 30000, Ceil{ baﬂc'dm"fyTDD'”te'}T wate” Torx oyde (* Nereqron £ MS

Inter FACH,DRX

where
Thasic_identify ToD,inter = 800MS
NFrreqrop: Number of TDD frequenciesindicated in the Inter-frequency cell info list
TMeasurement_Period TDD inter 1S SPECified in section 8.1.2.4.2

Tinter FACH,DRX = Min(H S-DSCH DRX Cy0|eFACH - HS-DSCH Rx bUI’SFACH, HS-DSCH Rx bUfﬂFACH)'
2*0.5ms [mg]

HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cycleracH isthe duration of the total DRX cycle (frames)

Tscae = Nepp+ Ntop + Nesm

When L3 filtering is used an additional delay can be expected.
A cell shall be considered detectable when P-CCPCH Ec/lo > -8 dB and DwPCH_Ec/lo > -5 dB.
The received P-CCPCH EJ/I, is defined as

|0

in dB [I or ]

o]

(P—CCPCH_ECJ

_[P—CCPCH_ECJ
|

or

in dB in dB

The received DWPTS Ed/l, is defined as

IO

in dB [I or ]

[ DWPCH _E, j

~ [ DWPCH _ EC]
|

or

in dB
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8.4a.2.4.2 P-CCPCH RSCP measurement period

When a DRX cycle as previously described is scheduled for inter frequency TDD measurements the UE physical layer
shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause
9.1.11 and with a measurement period as given by

. . T iC_measuremen ,inter
Tmeasuremen,TDD = MaX{TMeasuremert_Period,lnter ) Mln{102407 Ce”{ base. 1 TDD.Int }'Tsca]e ) TDRX_CycIe}'N Freq,FDD}

Inter FACH, DRX

where
Nrreq,rop: Number of TDD freguencies in the Inter-frequency cell info list
T Measurement_period inter 1S SPecified in section 8.1.2.3.2.

Tinter FACH,DRX = Min(H S-DSCH DRX Cy0|eFACH - HS-DSCH Rx bUFStFACH, HS-DSCH Rx bUI‘gIFACH)'
2*0.5ms [mg]

HS-DSCH Rx burstrach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cyclerach isthe duration of the total DRX cycle (frames)

Tscae = Nepp+ Ntop + Nesm

The UE shall be capable of performing P-CCPCH RSCP measurements for X pasic measurement ToD inter iNter-frequency TDD
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 Twmeasurement ToD-

Xbas'c measurement TDD inter |S deﬂ ned II’I %Cuon 81242

8.4a.2.5 GSM measurements when HS-DSCH discontinuous reception is ongoing

The reguirements in this section apply only to UE supporting FDD and GSM. If E-DCH resources are alocated to the
UE or timer T321[16] is running, the UE is not required to perform GSM BSIC identification or RSSI measurement.

To support cell reselection the UE shall always perform BSIC verification in Cell FACH state.

8.4a.2.5.1 GSM carrier RSSI

A UE supporting GSM measurements shall be able to measure at least 32 GSM cells and shall be able to obtain RSSI
samples of these cells during a DRX off period. Inthe CELL_FACH state the measurement period for the GSM carrier
RSSI measurement is

T measurement ' period, GSM= mi n(30720! max (480mS,Tscale* TDRX_CYCLE* 6)) .

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 RSSI samples per GSM carrier in the monitored set
during the measurement period.

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
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 FDD and GSM cell. The requirements for Initial BSIC identification can be found in
8.4a.25.2.1.
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BSIC re-confirmation
Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed. The requirements for
BSIC re-confirmation can be found in 8.4s.2.5.2.2.

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 onetime (initial BSIC identification) and from that moment the BSIC shall be re-confirmed
at least once every 30 seconds. Otherwise the BSIC of the GSM cell is considered as "non-verified".

The UE shall be able to decode a BSIC within a measurement occasion when the time difference between the middle of
the received GSM synchronisation burst at the UE and the middle of the measurement occasion iswithin TBD.

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

The UE shall continuoudly attempt to decode the BSIC of SCH on the BCCH carrier of the 6 strongest BCCH carriers
of the GSM cellsindicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attemptsin
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSSI value.

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

The UE is required to decode the BSIC within Tidenity csv,orx =500ms for all DRX cycles. This value guarantees at least
two attemptsto decode the BSIC for one GSM BCCH carrier.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenify_asm,prx =500 ms, the UE
shall abort the BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC
identification of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC
identification failed shall not be re-considered for BSIC identification until BSIC identification attempts have been
made for all the rest of the 6 strongest GSM BCCH carriersin the monitored set with unknown BSIC. Additionaly, the
UE is not required to attempt to decode the BSIC of a GSM carrier for a period of 30 seconds after an unsuccessful
decoding attempt has been made on that GSM carrier.

8.4a.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.

If the UE fails to 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 8.4a.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.

The UE shall perform BSIC re-confirmation at least every Tre.confirm csv,prx =30 Seconds.

8.4a.2.6 E-UTRA measurements when HS-DSCH discontinuous reception is ongoing

In the CELL_FACH state when DRX is being performed by the UE, the UE shall measure identified E-UTRAN cells
and search for new E-UTRAN cellsindicated in the measurement control information, according to the measurement
rules defined in [1].

When absolute priority based reselection is used:

= If erle\/ServingCeH > Sprioritysearch]_ and &]ual ServingCell > Sprioritysearchz theﬂ the UE Sha” %arch fOI‘ E‘UTRA |ayerS Of
h|gher pI’IOI’Ity at |ea§ e’\/el’y ThigherJ)riority_saarch Where ThigherJ)riori[y_search |S deSCI'Ibed II’] SeCtIOH 422

- If SrxlevVseningcal <= Spriaritysearchs OF SQUA servingcell <= Sprioritysearchz then the UE shall search for all E-UTRA layers
based on the requirements bel ow.
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If E-DCH resources are allocated to the UE or timer T321 [16] is running, the UE is not required to perform E-UTRAN
cell identification or measurements as continuous HS-DSCH reception is required.

The requirements below apply to both cell reselection to E-UTRA and network controlled mobility to E-UTRA (i.e. E-
UTRA measurement for CELL_FACH and E-UTRA RACH reporting).

8.4a.2.6.1 Identification of a new cell

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

T .

_ . . basic identify E-UTRAN

Tidentify, e-utran — MIN 60000, Cell 'Tscaje 'TDRX_CycIe ’ Kn ’ NE—UTRA,n ms
E-UTRAN FACH,DRX

(normal performance) and

'TDRx_q/de 'Kr ’ NE_UTRAr mS (reduced

T o
Tigentity, E-UTRAN = min< 60000, Ceil{ basic identify E-UTRAN }T

scale
E-UTRAN FACH,DRX
performance)

where
Thasic_identify £-uTrRAN IS SPecified in 8.1.2.6.
Ne-utra: Number of E-UTRA frequenciesin the E-UTRA neighbor list
Ne.utra,n: Number of frequenciesin the E-UTRA neighbour list indicated for normal performance

Ne-utra,r: Number of frequenciesin the E-UTRA neighbour list indicated for reduced performance excluding
any E-UTRA higher priority layers indicated to have reduced performance.

If Ne.utrar IS NOt equal to zero then K, and K, are as shown in table 8.0a. Otherwise K,=1 and al E-UTRA
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring E-UTRA [16,31] are calculated assuming all E-UTRA carriers required to be monitored for such UE,
are having normal performance and are in normal performance group, i.e. Ne.utra, n = Necutra @nd Ne-utra, =0.

TE-UTRAN FACH,DRX = Min(HSDSCH DRX cyclesach - HS-DSCH Rx bursteacr, HSDSCH Rx bUI’ﬁFACH)- 2*0.5ms
[ms]

HS-DSCH Rx bursteach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cycleracH isthe duration of the total DRX cycle (frames)
Tscae = Nrpp+ Ntop + Nesv + Ne-utran

If absolute priority based reselection is used, and Srx!eVsavingcel > Sprioritysearchs @8N0 SUal servingcall > Sprioritysearch2, T identify, E-
UTRAN shall be increased by Thigheu)riority_search.

A cell shall be considered detectable according to [36.133]

8.4a.2.6.2 UE RSRP and RSRQ measurement capability

The UE physical layer shall be capable of reporting E-UTRA measurements to higher layers with measurement
accuracy as specified in sub-clause 9.1.4a/b with measurement period given by
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. . Tbasic measurement_E-UTRAN
T neasurement E-uTRAN = MAX TMeasuremert_Period,E-UTRAN ,miny 30720, Cell = ~ “Tocate 'TDRx_Cycle K,
E-UTRAN FACH, DRX

ms (normal peformance) and

T
H . basic_measurement_E-UTRAN
Tmeasuremen E-UTRAN — Max TMeasuremen_Period,E-UTRAN'mln 30720,Cell Tecate” TDRX_Q/cIe K,
E-UTRAN FACH, DRX

ms (reduced performance)
where
Ne.utra: Number of E-UTRA frequenciesin the E-UTRA cell info list
Ne.utran: Number of frequenciesin the E-UTRA neighbour list indicated for normal performance

Neutra,: Number of frequenciesin the E-UTRA neighbour list indicated for reduced performance excluding any
E-UTRA higher priority layersindicated to have reduced performance.

If Ne-utrar iS not equa to zero then Ky and K are as shown in table 8.0a. Otherwise Ky=1 and al E-UTRA
layers have normal performance.

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier
monitoring E-UTRA [16,31] are calculated assuming all E-UTRA carriers required to be monitored for such UE,
are having normal performance and are in normal performance group, i.€. Ne.utra, n= Ne.utra a@nd Ne.utra, =0.

TMea&Jremmt_Period E-UTRAN ISQDECIfIEd in section 8.1.2.6.

T basic measurement E-UTRAN = 60 Ms.

Te-utraN FACH,DRX = MiIN(HS-DSCH DRX cyclesach - HSDSCH Rx burstrach, HS-DSCH Rx bur steacr)- 2*0.5ms
[ms]

HS-DSCH Rx bursteach is the duration of the on part of the DRX cycle (frames)
HS-DSCH DRX cycleracH isthe duration of the total DRX cycle (frames)

Tscale = NFpp+ Ntpp + Nesw + Neutra

8.4a.2.6.3 E-UTRA measurements reporting

If E-UTRA measurement for CELL_FACH is configured by upper layers, UE can report measurements in measurement
reports, whose report criteria can be set to Event triggered or Periodical reporting. In both cases, the UE shall send only
one measurement report. The UE shall be able to support at least 1 E-UTRA measurement per carrier on up to 4 E-
UTRA carriersfor CELL_FACH configuration.

Reported measurements shall meet the requirementsin section 9.

8.4a.2.6.3.1 Event Triggered reporting

The measurement reporting delay is defined as the time between the triggering of a measurement report (the measured
quality of any cell on a configured E-UTRA frequency exceeds the configured threshold) until the moment in time
when the UE starts sending the preambles on the PRACH for sending the measurement report

The event triggered measurement reporting delay shall belessthan T igentify ,e-utran + Tra, Where T igentify £-uTRAN IS
defined in Section 8.4.2.6.1 and Tra is the additional delay caused by the random access procedure.

If acell has been detectable at |east for the time period than T igenity ,£-uTrRaN @Nd then triggers the measurement report,
the event triggered measurement reporting delay shall be less than Twvieasurement_period £-uTRAN + Tra provided the timing to
that cell has not changed more than + 50 Ts while transmission gap has not been available.
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8.5 Capabilities for Support of Event Triggering and Reporting
Criteria in CELL_FACH state

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 8.15: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Traffic volume measurements 2 per transport channel | The transport channel
type types are “E-DCH” and
“RACH”
9 Measurements Performance Requirements

One of the key services provided by the physical layer isthe 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 avariety of
measurements. The physical layer measurement model and a complete list of measurementsis specified in TS 25.302
"Services Provided by Physical Layer". The physical layer measurements for FDD are described and defined in
TS25.215 "Physical layer - Measurements (FDD)". In this clause for each measurement the relevant requirements on the
measurement period, reporting range, granularity and performance in terms of accuracy are specified.

Since the UE reference sensitivity requirements are different depending on supported band, thisis noted in each case
with definition of the range lo for each frequency band. Definitions of each frequency bands can be found in TS 25.101.

The accuracy requirements in this clause are applicable for AWGN radio propagation conditions.

9.1 Measurement Performance for UE

The reguirementsin this clause are applicable for a UE:
- instate CELL_DCH and/or state CELL_FACH when DRX is not configured.
- 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 is referred
to as point B in the measurement model described in TS25.302.

The accuracy requirementsin 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.

NOTE: It needsto be clarified how the accuracy requirements shall be handled when the UE is measuring on
cellsusing IPDL.

NOTE: For the UE which supports both Band I11 and Band I X operating frequencies, the measurement
performance requirements for Band 111 shall apply to the multi-band UE.

When DRX is configured in state CELL_FACH, the accuracy specified for idle mode reselectionsin chapter 4 is
applicable to UE measurements.
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NOTE: The requirements for Band XXXII are applicable only with dual band configuration (e.g., DB-DC-
HSDPA or dual band 4C-HSDPA).

9.1.1 CPICH RSCP

NOTE: This measurement isfor handover evaluation, DL open loop power control, UL open loop power control
and for the calculation of pathloss.

9.1.1.1 Intra frequency measurements accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for
CELL_FACH dtate can be found in sub clause 8.4.2.2.

9.1.1.1.1 Absolute accuracy requirement
The accuracy requirements in table 9.1 are valid under the following conditions:

CPICH_RSCP1|4em.according to Annex B.3.1 for a corresponding Band

I, (CPICH _E,

(i) |
IOf in dB

or

j <20dB
in dB

Table 9.1: CPICH_RSCP Intra frequency absolute accuracy

Accuracy [dB] Conditions
Parameter Normal Extreme . lo [dBm/3,84MHz]
condition | condition Operating bands Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and XXXII -94 -70
Il, Vand VIl -92 -70
-90.5 -70
+ +
cpicH_rscp| 8 9 XXV and XXV (Note 1)
I, VI, Xil, X1, XIV, XX and XXII -91 -70
IX -93 -70
+8 +11 Note 2 -70 -50

NOTE 1: The minimum lo is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel is
within 869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.
NOTE 2: The same bands apply for this requirement as for the corresponding highest accuracy requirement..

9.1.1.1.2 Relative accuracy requirement

The relative accuracy of CPICH RSCP is defined as the CPICH RSCP measured from one cell compared to the CPICH
RSCP measured from another cell on the same frequency

The accuracy requirementsin table 9.2 are valid under the following conditions:

CPICH_RSCP1,2|4em according to Annex B.3.2 for a corresponding Band.

CPICH_RSCPY_, ~CPICH_RSCPZ, , [<20d8
Lo _ (%) < 20dB
m in dB Ior in dB
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Table 9.2: CPICH_RSCP Intra frequency relative accuracy

Accuracy [dB] Conditions
Parameter Normal Extreme . lo [dBm/3,84 [MHZz]
condition | condition Operating bands Minimum lo | Maximum lo
1, IV, VI, X, XI, XIX, XXl and XXXII -94 -50
II, Vand VII -92 -50
-90.5 -50
CPICH_RSCP +3 +3 XXV and XXVI (Note 1)
11, VI, X, X, XIV, XX and XXII -91 -50
IX -93 -50

NOTE 1: The minimum lo is -90.5 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel
is within 869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.

9.1.1.2

Inter frequency measurement accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.3. The measurement period for
CELL_FACH state can be found in sub clause 8.4.2.3.

9.1.1.2.1 Relative accuracy requirement

The relative accuracy of CPICH RSCP ininter frequency case is defined as the CPICH RSCP measured from one cell

compared to the CPICH RSCP measured from another cell on a different frequency.

The accuracy requirements in table 9.3 are valid under the following conditions:

CPICH_RSCP1|4em according to Annex B.3.3 for a corresponding Band

‘CPI CH_RSCP] _ —CPICH_RSCPZ

<20dB

| Channel 1_10|4smiz,e4 mHz -Channel 2_10|denvasa mHz | < 20 dB.

o]

[I or]in dB

CPICH _E,

or

] <20dB
in dB

Table 9.3: CPICH_RSCP Inter frequency relative accuracy

Accuracy [dB] Conditions
Parameter | Normal | Extreme CPICH_RSCP is on Band __lo [dBm/3,84 [MHz]
condition | condition Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
II, Vand VI -92 -50
-90.5 -50
CPICH_RSCP +6 +6 XXV and XXVI (Note 1)
11, VI, X, X, XIV, XX and XXII -91 -50
IX -93 -50

NOTE 1: The minimum lo is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel is
within 869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.

9.1.1.3

CPICH RSCP measurement report mapping

The reporting range is for CPICH RSCP is from -120 dBm ...-25 dBm.

In table 9.4 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed

accuracy range.
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Table 9.4

Reported value Measured quantity value Unit
CPICH_RSCP_LEV _-05 CPICH RSCP <-120 dBm
CPICH_RSCP_LEV _-04 -120 < CPICH RSCP < -119 dBm
CPICH_RSCP_LEV _-03 -119 < CPICH RSCP < -118 dBm
CPICH_RSCP_LEV _89 -27 < CPICH RSCP < -26 dBm
CPICH_RSCP_LEV _90 -26 < CPICH RSCP < -25 dBm
CPICH_RSCP_LEV _91 -25 < CPICH RSCP dBm

9.1.2 CPICH Ecl/lo

NOTE: This measurement isfor Cell selection/re-selection and for handover evaluation.

9.1.2.1 Intra frequency measurements accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for
CELL_FACH state can be found in sub clause 8.4.2.2.

9.1.2.1.1 Absolute accuracy requirement
The accuracy requirementsin table 9.5 are valid under the following conditions:

CPICH_RSCP1|4em according to Annex B.3.4 for a corresponding Band

I, (CPICH _E,

(i) |
IOf in dB

or

j <20dB
in dB

Table 9.5: CPICH_Ec/lo Intra frequency absolute accuracy

Accuracy [dB] Conditions
Parameter Normal condition Extr(_ar_ne Operating bands - Ip [dBm/3,84 [MHZ]
condition Minimum lo [Maximum lo
CPICH_Ec/lo + 1.5 for -14 I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
< I, Vand VI -92 -50
CPICH Ec/lo + 2 for -16 XXV and XXVI -90.5 -50
< (Note 1)
CPICH Ec/lo +3 11, VI, XL XL, XIV, XX and XX -91 -50
< IX -93 -50
-14 + 3 for -20
<
CPICH Ec/lo <-16

NOTE 1: The minimum lo is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel is within
869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.

9.1.2.1.2 Relative accuracy requirement

The relative accuracy of CPICH Ec/lo is defined as the maximum allowable error in the measured difference between
the CPICH Ec/lo measured from one cell compared to the CPICH Ec/lo measured from another cell on the same
frequency.

The relative accuracy is defined using the lower CPICH_Ec/Io of cell 1 and cell 2.

The accuracy requirements in table 9.6 are valid under the following conditions:

CPICH_RSCP1,2|4em according to Annex B.3.5 for a corresponding Band
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Accuracy [dB] Conditions
Parameter Normal condition Extreme Operating bands - Ip [dBm/3,84 [MHZ]
condition Minimum lo |Maximum lo
The lower of the +1.5for-14 I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
CPICH_Ec/lo < II, Vand VI -92 -50
from celll and |CPICH Ec/lo + 2 for -16 XXV and XXVI -90.5 -50
cell2 < (Note 1)
CPICH Ec/lo I, VI, X, X1, XIV, XX and XXII -91 -50
< +3 IX -93 -50
-14 + 3 for -20
<
CPICH Ec/lo
<
-16
NOTE 1: The minimum lo is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel is within
869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.

9.1.2.2 Inter frequency measurement accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.3. The measurement period for
CELL_FACH state can be found in sub clause 8.4.2.3.

9.1.2.2.1 Absolute accuracy requirement
The accuracy requirements in table 9.7 are valid under the following conditions:

CPICH_RSCP1|4sm according to Annex B.3.6 for a corresponding Band
I, (CPI CH _E,
I

[Iorjm dB

or

j <20dB
in dB

Table 9.7: CPICH_Ec/lo Inter frequency absolute accuracy

Accuracy [dB] Conditions
Parameter . Extreme . lo [dBm/3,84 [MHZz]
Normal condition condition Operating bands Minimum 1o | Maximum 1o
CPICH_Ec/lo + 1.5 for-14 I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
< Il, Vand VI -92 -50
CPICH Ecl/lo + 2 for -16 XXV and XXVI -90.5 -50
< (Note 1)
CPICH Ec/lo I, Vi1, Xit, X, X1V, XX and XXII -91 -50
< +3 IX -93 -50
-14 + 3 for -20
<
CPICH Ec/lo
<
-16
NOTE 1: The minimum lo is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel is within
869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.
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9.1.2.2.2 Relative accuracy requirement

The relative accuracy of CPICH Ec/lo in theinter frequency case is defined as the maximum allowable error in the
mesasured difference between the CPICH Ec/lo measured from one cell compared to the CPICH Ec/lo measured from
another cell on a different frequency

The relative accuracy is defined using the lower CPICH_Ec/Io of cell 1 and cell 2.
The accuracy requirements in table 9.8 are valid under the following conditions:

CPICH_RSCP1|4em according to Annex B.3.7 for a corresponding Band

‘CPI CH_RSCP] _ —CPICH_RSCPZ__ |<20dB

| Channel 1_10|4smiz,e4 mHz -Channel 2_10|denvasa mHz | < 20 dB.

0
I

[I or]in dB

' (M] < 20dB
in dB

or

Table 9.8: CPICH_Ec/lo Inter frequency relative accuracy

Accuracy [dB] Conditions
Parameter Normal condition EX”?me CPICH_Ec/lo is on Band - Ip [dBm/3,84 [MHZ]
condition Minimum lo |Maximum lo
The lower of the + 1.5 for-14 I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
CPICH_Ec/lo < Il, Vand VIl -92 -50
from celll and |cpICH Ec/lo + 2 for -16 XXV and XXVI -90.5 -50
cell2 < (Note 1)
CPICH Ec/lo 11, VI, Xl XL, XIV, XX and XX -91 -50
< +3 IX -93 -50
-14 + 3 for -20
<
CPICH Ec/lo
<
-16
NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA channel is
within 869-894 MHz for the UE which supports both Band V and Band XXVI operating frequencies.

9.1.2.3 CPICH Ec/lo measurement report mapping
The reporting range is for CPICH Ec/lo isfrom -24 ...0 dB.

In table 9.9 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.9

Reported value Measured quantity value Unit
CPICH_Ec/No 00 CPICH Ecllo < -24 dB
CPICH_Ec/No _01 -24 < CPICH Ec/lo < -23.5 dB
CPICH_Ec/No _02 -23.5 < CPICH Ec/lo < -23 dB
CPICH_Ec/No _47 -1 < CPICH Ec/lo <-0.5 dB
CPICH_Ec/No _48 -0.5<CPICHECc/lo<0 dB
CPICH_Ec/No _49 0 < CPICH Ecllo dB

9.1.3

NOTE:

UTRA Carrier RSSI

This measurement is for Inter-frequency handover evaluation.
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The measurement period is equal to the measurement period for UE CPICH measurements, For CELL_DCH state the
measurement period can be found in sub clause 8.1.2.2 for intra frequency measurements and in sub clause 8.1.2.3 for
inter frequency measurements.

9.1.3.1 Absolute accuracy requirement

Table 9.10: UTRA Carrier RSSI Inter frequency absolute accuracy

Accuracy [dB] Conditions

Parameter Normal Extreme Operating bands lo [dBm/3,84MHZz]
condition | condition P 9 Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and XXXII -94 -70
II, Vand VII -92 -70
-90.5 -70
UTRA CarrierRSSI | =4 £7 XXV and XXV (Note 1)

11, VI, X1, X, XIV, XX and XXII -91 -70
IX -93 -70
+6 +9 Note 2 -70 -50

NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA
channel is within 869-894 MHz for the UE which supports both Band V and Band XXVI operating
frequencies.

NOTE 2: The same bands apply for this requirement as for the corresponding highest accuracy requirement..

9.1.3.2 Relative accuracy requirement

The relative accuracy requirement is defined asthe UTRA carrier RSSI measured from one frequency compared to the
UTRA carrier RSSI measured from another frequency.

The accuracy requirementsin table 9.11 are valid under the following condition:

| Channel 1_10|4gm -Channel 2_10Jsm | < 20 dB.

Table 9.11: UTRA Carrier RSSI Inter frequency relative accuracy

Accuracy [dB] Conditions
Parameter Normal Extreme . . lo [dBm/3,84 [MHZz
condition | condition UTRA Carrier RSSlis on Band MinimL[lm lo MaEximu]m lo
I, IV, VI, X, XI, XIX, XXl and XXXII -94 -50
I, V and VIl -92 -50
UTRA Carrier RSSI | +7 +11 XXV and XXV -90.5 -0
(Note 1)

11, VI, Xl X, X1V, XX and XXII -91 -50
IX -93 -50

NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA
channel is within 869-894 MHz for the UE which supports both Band V and Band XXVI operating

frequencies.

9.1.3.3 UTRA Carrier RSSI measurement report mapping
The reporting range for UTRA carrier RSS isfrom -100 ...-25 dBm.

In table 9.12 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.
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Table 9.12

Reported value Measured quantity value Unit
UTRA carrier RSSI LEV 00 UTRA carrier RSSI < -100 dBm
UTRA carrier_RSSI_LEV 01 -100 < UTRA carrier RSSI < -99 dBm
UTRA_carrier_RSSI_LEV _02 -99 < UTRA carrier RSSI < -98 dBm
UTRA carrier_RSSI_LEV _74 -27 < UTRA carrier RSSI < -26 dBm
UTRA carrier_RSSI_LEV _75 -26 < UTRA carrier RSSI < -25 dBm
UTRA carrier_RSSI_LEV _76 -25 < UTRA carrier RSSI dBm

9.1.4  GSM carrier RSSI
NOTE: This measurement isfor handover between UTRAN and GSM.
The reguirementsin this section are valid for terminals supporting this capability.

The measurement period for CELL_DCH state can be found in section 8.1.2.5. The measurement period for
CELL_FACH state can be found in section 8.4.2.5.

If the UE, in CELL_DCH state, does not need compressed mode to perform GSM measurements, the measurement
accuracy requirements for RXLEV in TS 45.008 shall apply.

If the UE, in CELL_DCH state, needs compressed mode to perform GSM measurements, the GSM measurement
procedure and measurement accuracy requirement is stated in section 8.1.2.5 shall apply.

If the UE, in CELL_FACH state, does not heed measurement occasions to perform GSM measurements, the
measurement accuracy requirements for RXLEV in TS 45.008 shall apply.

If the UE, in CELL_FACH state, needs measurement occasions to perform GSM measurements, the GSM measurement
procedure and measurement accuracy requirement stated in section 8.4.2.5 shall apply.

The reporting range and mapping specified for RXLEV in TS 45.008 shall apply.

9.1.4a E-UTRAN RSRP
NOTE: This measurement isfor handover between UTRAN and E-UTRAN.
The requirements in this section are valid for terminals supporting this capability.
The measurement period for E-UTRA RSRP in CELL_DCH state can be found in section 8.1.2.6.

If the UE, in CELL_DCH state, needs compressed mode to perform E-UTRAN measurements, the E-UTRAN
measurement procedure and compressed mode gap pattern stated in section 8.1.2.6 shall apply.

In Cell DCH state, whether or not UE requires compressed mode to perform E-UTRAN measurements, the
requirements for accuracy of E-UTRA RSRP measurementsin CELL_DCH state shall be the same asthe inter-
frequency RSRP Accuracy Requirementsin 3GPP TS 36.133 [24].

The reporting range and mapping specified for RSRP in 3GPP TS 36.133 [24] shall apply.

9.1.4b E-UTRAN RSRQ
NOTE: This measurement is for handover between UTRAN and E-UTRAN.
The reguirementsin this section are valid for terminals supporting this capability.
The measurement period for E-UTRA RSRQ in CELL_DCH state can be found in section 8.1.2.6.

If the UE, in CELL_DCH state, needs compressed mode to perform E-UTRAN measurements, the E-UTRAN
measurement procedure is stated in section 8.1.2.6 shall apply.
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In CELL DCH state, whether or not UE requires compressed mode to perform E-UTRAN measurements, the
requirements for accuracy of E-UTRA RSRQ measurementsin CELL_DCH state shall be the same as the inter-
frequency RSRQ Accuracy Requirementsin 3GPP TS 36.133 [24].

The reporting range and mapping specified for RSRQ in 3GPP TS 36.133 [24] shall apply.

9.1.4c E-UTRAN WB-RSRQ
NOTE: This measurement is for handover between UTRAN and E-UTRAN.
The reguirementsin this section are valid for terminals supporting this capability.

The reguirements in this section shall apply when the measurement configuration message received by the UE contains
the IE “Wideband RSRQ measurements’ defined in TS 25.331[2].

The measurement period for E-UTRA WB-RSRQ in CELL_DCH state is the same as defined for E-UTRA RSRQ in
section 8.1.2.6.

If the UE, in CELL_DCH state, needs compressed mode to perform E-UTRAN measurements, the E-UTRAN
measurement procedure is stated in section 8.1.2.6 shall apply.

In CELL DCH state, whether or not UE requires compressed mode to perform E-UTRAN measurements, the
requirements for accuracy of E-UTRA WB-RSRQ measurementsin CELL_DCH state shall be the same asthe inter-
frequency absolute WB-RSRQ Accuracy Requirementsin 3GPP TS 36.133[24].

The reporting range and mapping for E-UTRA WB-RSRQ shall be the same as defined for RSRQ in 3GPP TS 36.133
[24].
9.1.5  Transport channel BLER

9.1.5.1 BLER measurement requirement

Transport channel BLER value shall be calculated from a window with the size equal to the IE Reporting interval as
specified in section 10.3.7.53 Periodical reporting criteriain TS 25.331.

9.1.5.2  Transport channel BLER measurement report mapping
The Transport channel BLER reporting range isfrom 0 to 1.

In table 9.13 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.13
Reported value Measured quantity value Unit
BLER LOG 00 Transport channel BLER =0 -
BLER_LOG _01 -oo < Log10(Transport channel BLER) < -4.03 -
BLER_LOG _02 -4.03 < Log10(Transport channel BLER) < -3.965 -
BLER_LOG _03 -3.965 < Log10(Transport channel BLER) < -3.9 -
BLER_LOG _61 -0.195 < Log10(Transport channel BLER) < -0.13 -
BLER_LOG _62 -0.13 < Log10(Transport channel BLER) < -0.065 -
BLER_LOG _63 -0.065 < Log10(Transport channel BLER) <0 -

9.1.6 UE transmitted power

9.1.6.1  Accuracy requirement

This requirement is applicable in CELL_DCH state. The measured quantity is the transmitted power averaged over the
longest period (excluding a 25us period either side of any expected composite power change) during which the nominal
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composite symbol power reaches the maximum during 1 DPCH dlot interval. The UE measured quantity absolute
accuracy isdefined in Table 9.15.

Table 9.14: (void)

9.1.6.2 UE transmitted power measurement report mapping

The reporting range for UE transmitted power isfrom -50 ...+33 dBm.

In table 9.15 the mapping of the measured quantity specified in Section 9.1.6.1 and the accuracy range are defined. The
range in the signalling may be larger than the guaranteed accuracy range. For each empty slot created by compressed
mode or discontinuous uplink DPCCH transmission, no value shall be reported by the UE L1 for these dots.

Table 9.15
Reported value Me?/sélljurzd(éqg;r)ltlty Accuracy (dB) note 1
UE_TX_POWER 104 33<=to <34 note 2
UE_TX_POWER 103 32<=to <33 note 2
UE_TX POWER _102 31<=10 <32 note 2
UE_TX POWER 096 25<= to <26 note 2
UE_TX_POWER 095 24<=t0 <25 2.0 2.0
UE_TX_POWER 094 23<=t0 <24 2.0 2.0
UE_TX POWER 093 22<=10 <23 2.0 -2.0
UE_TX POWER 092 21<=1t0 <22 2.0 -2.0
UE_TX_POWER 091 20<=to <21 2.5 2.5
UE_TX_POWER 090 19<= to <20 3.0 -3.0
UE_TX_POWER 089 18<=to <19 35 -3.5
UE_TX POWER _088 17<=to0 <18 4.0 -4.0
UE_TX POWER _087 16<=to <17 4.0 -4.0
UE_TX_POWER 086 15<=to <16 4.0 -4.0
UE_TX_POWER 085 14<=to <15 4.0 -4.0
UE_TX_POWER 084 13<=to <14 4.0 -4.0 (note 3)
UE_TX POWER 083 12<=1t0 <13 4.0* -4.0 (note 3)
UE_TX POWER 082 11<=to <12 4.0* -4.0 (note 3)
UE_TX POWER 081 10<=to <11 notT 2
UE TX POWER 023 -48<=to <-47 note 2
UE_TX POWER _022 -49<=to <-48 note 2
UE_TX POWER 021 -50<=to <-49 note 2
NOTE 1: The tolerance is specified for the maximum and minimum measured quantity
value (dBm), i.e.
MIN(Measured quantity value) + MIN(Accuracy)
<= UE transmitted Power <
Max (Measured quantity value) + MAX(Accuracy)
NOTE 2: No tolerance is specified.
NOTE 3: Applicable to power class 4

9.1.7 SFN-CFN observed time difference
NOTE: Thismeasurement isfor handover timing purposes to identify active cell and neighbour cell time
difference.
9.1.7.1 Intra frequency measurement requirement

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2.
The accuracy requirement in table 9.16 is valid under the following conditions:

CPICH_RSCP1,2|4em according to Annex B.3.8 for a corresponding Band
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‘CPI CH_RSCPI  —CPICH_RSCP2 _ [<20dB

o - (
or /lin dB

. ~ (CPICH _E,
in dB

or

j <20dB
in dB

or

P— CCPCH _Ecj
in dB

is low enough to ensure successful SFN decoding.

Table 9.16
Accuracy Conditions
Parameter [chip] Operating bands lo [dBm/3,84 [MHZ]
Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXl and XXXII -94 -50
Il, Vand VIl -92 -50
SFN-CFN observed -90.5 -50
time difference t1 XXV and XXV (Note 1)
I, VI, X, X1, XIV, XX and XXII -91 -50
IX -93 -50
NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned
UTRA channel is within 869-894 MHz for the UE which supports both Band V and Band
XXVI operating frequencies.

9.1.7.2 Inter frequency measurement requirement
The measurement period for CELL_DCH state can be found in sub clause 8.1.2.3.
The accuracy requirement in table 9.17 is valid under the following conditions:

CPICH_RSCP1|4em according to Annex B.3.9 for a corresponding Band.

CPICH_RSCPY_, ~CPICH_RSCPZ, , |<200B,

| Channel 1_|0|dBmI3,84 muz -Channel 2_|0|dBmI3,84 MHz | <20dB,

| CPICH _E
(A—") — I——° < 200dB.
IOf in dB or in dB
Table 9.17
Accurac Conditions
Parameter [chip] y SFN-CFN observed time lo [dBm/3,84 [MHZ]
P difference is on Band Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
I, Vand VI -92 -50
SFN-CFN observed -90.5 -50
time difference t1 XXV and XXV (Note 1)
I, VI, X, X1, XIV, XX and XXII -91 -50
IX -93 -50
NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned
UTRA channel is within 869-894 MHz for the UE which supports both Band V and Band
XXVI operating frequencies.
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9.1.7.3 SFN-CFN observed time difference measurement report mapping
The reporting range is for CFN-SFN observed time differenceis from 0 ... 9830400 chip.

In table 9.18 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.18
Reported value Measured quantity value Unit
SFN-CFN_TIME _0000000 0 < SFN-CFN observed time difference < 1 chip
SFN-CFN_TIME _0000001 1 < SFN-CFN observed time difference < 2 chip
SFN-CFN_TIME _0000002 2 < SFN-CFN observed time difference < 3 chip
SFN-CFN_TIME _9830397 9830397 < SFN-CFN observed time chip
difference < 9830398
SFN-CFN_TIME _9830398 9830398 < SFN-CFN observed time chip
difference < 980399
SFN-CFN_TIME _9830399 9830399 < SFN-CFN observed time chip
difference < 9830400

9.1.8 SFN-SFN observed time difference

9.1.8.1  SFN-SFN observed time difference type 1

NOTE: Thismeasurement isfor identifying time difference between two cells.

9.1.8.1.1 Measurement requirement
The measurement period for CELL_FACH state can be found in sub clause 8.4.2.2.
The accuracy requirement in table 9.19 is valid under the following conditions:

CPICH_RSCP1|4em according to Annex B.3.10 for a corresponding Band

CPICH_RSCPY_,, ~CPICH_RSCPZ, , |<20dB,
Ll (M] <2008

Ior in dB |°r in dB

I, ~ (P—CCPCH_ECJ

lo" in dB Ior in dB

is low enough to ensure successful SFN decoding.
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Table 9.19
A Conditions
Parameter ?gﬁira]cy SFN-SFN observed time lo [dBm/3,84 [MHZ]
P difference type 1is on Band Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and XXXII -94 -50
Il, Vand VIl -92 -50
SFN-SFN observed -90.5 -50
time difference typel t1 XXV and XXVI (Note 1)
I, VI, X, X1, XIV, XX and XXII -91 -50
IX -93 -50
NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned
UTRA channel is within 869-894 MHz for the UE which supports both Band V and Band
XXVI operating frequencies.

9.1.8.1.2 SFN-SFN observed time difference type 1 measurement report mapping
The reporting range is for SEFN-S-N observed time difference type 1 isfrom 0 ... 9830400 chip.

In table 9.20 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.20
Reported value Measured quantity value Unit
T1_SFN-SFN_TIME _0000000 |0 < SFN-SFN observed time difference type 1 chip
<1
T1_SFN-SFN_TIME _0000001 |1 < SFN-SFN observed time difference type 1 chip
<2
T1_SFN-SFN_TIME _0000002 |2 < SFN-SFN observed time difference type 1 chip
<3
T1_SFN-SFN_TIME _9830397 9830397 < SFN-SFN observed time chip
difference type 1 < 9830398
T1_SFN-SFN_TIME _9830398 9830398 < SFN-SFN observed time chip
difference type 1 < 980399
T1_SFN-SFN_TIME _9830399 9830399 < SFN-SFN observed time chip
difference type 1 < 9830400

9.1.8.2 SFN-SFN observed time difference type 2
NOTE: Thismeasurement isfor location service purposes to identify time difference between two cells.

It isoptional for terminal to support the use of IPDL periods together with SFN-SFN observed time difference type 2.
The support of IPDL depends on the supported UE positioning methods.

NOTE: Requirement on the UE shall be reconsidered when the state of the art technology progress.

9.1.8.2.1 Intra frequency measurement requirement accuracy without IPDL period active

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for
CELL_FACH state can be found in sub clause 8.4.2.2.

The accuracy requirement in table 9.21 is valid under the following conditions:

CPICH_RSCP1,2|4sm according to Annex B.3.11 for a corresponding Band
I, (CPI CH _E,
I

[Iorjm dB

or

j <20dB
in dB
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Table 9.21
Accuracy Conditions
Parameter . . lo [dBm/3,84 [MHZ]
[chip] Operating bands Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and
XXXII 94 -0
Il, Vand VII -92 -50
SFN-SFN observed -90.5 -50
time difference type 2 £05 XXV and XXV (Note 1)
11, VI, X, X, XIV, XX and -91 -50
XXl
IX -93 -50
NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned
UTRA channel is within 869-894 MHz for the UE which supports both Band V and Band
XXVI operating frequencies.

9.1.8.2.2

This requirement is valid only for UEs supporting IPDL measurements.

Intra frequency measurement requirement accuracy with IPDL period active

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for
CELL_FACH state can be found in sub clause 8.4.2.2.

The accuracy requirement in table 9.22 is valid under the following conditions:

CPICH_RSCP1,2|4sm according to Annex B.3.11 for a corresponding Band

o]

[Iorjm dB

(CPI CH _E,

or

j <20dB
in dB

Additionally the accuracy requirement in table 9.22 is also valid for neighbour cells for which the following conditions
apply to during idle periods provided idle periods have alength of 1 dot:

CPICH_RSCPX,ylsem > -114 dBm.

o_idle_ period

~

or in dB

(CPICH 3
|OI’

E°J < 20dB,
in dB

where x and y represent cells measured using idle periods and | jdeperiod iS the total received power during the idle

period.
NOTE: Additional general conditions are needed for the requirementsin table 9.22 to be valid.
Table 9.22
Accuracy Conditions
Parameter . . lo [dBm/3,84 [MHZ]
[chip] Operating bands Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX, XXI and
XXXII 94 -0
Il, Vand VII -92 -50
SFN-SFN observed -90.5 -50
time difference type 2 £05 XXV and XXV (Note 1)
11, VI, X1, X1, X1V, XX and -91 -50
XXl
IX -93 -50
NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned
UTRA channel is within 869-894 MHz for the UE which supports both Band V and Band
XXVI operating frequencies.
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9.1.8.2.3

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.3. The measurement period for
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CELL_FACH dtate can be found in sub clause 8.4.2.3.

The accuracy requirement in table 9.23 is valid under the following conditions:

CPICH_RSCP1J4sm according to Annex B.3.12 for a corresponding Band

| Channel 1_10|4em -Channel 2_I0fsem | < 20 dB,

[l Orjin dB

or

. (CPICH _E,

j <200dB.
in dB

Table 9.23

ETSI TS 125 133 V14.2.0 (2018-04)

Inter frequency measurement requirement accuracy

Parameter

Conditions

Accuracy

SFN-SFN observed time

lo [dBm/3,84 [MHZ]

[chip] difference type 2is on Band | Minimum lo | Maximum lo

I, IV, VI, X, XI, XIX, XXI and
XXXII 94 -0
I, Vand VI -92 -50
SFN-SFN observed -90.5 -50

time difference type 2 t1 XXV and XXV (Note 1)
1, Vi, X, X1, X1v, XX and -91 -50
XXl

IX -93 -50

NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned
UTRA channel is within 869-894 MHz for the UE which supports both Band V and Band
XXVI operating frequencies.

9.1.8.24

The reporting range is for SEFN-S-N observed time difference type 2 isfrom -1280 ... +1280 chip.
In table 9.24 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed

accuracy range.

SFN-SFN observed time difference type 2 measurement report mapping

Table 9.24

Reported value Measured quantity value Unit
T2 _SFN-SFN_TIME 00000 SFN-SFN observed time difference type 2 < -1280.0000 chip
T2_SFN-SFN_TIME _00001 -1280.0000 < SFEN-SFN observed time difference type 2 <-1279.9375 chip
T2_SFN-SFN_TIME _00002 -1279.9375 < SFN-SFN observed time difference type 2 <-1279.8750 chip
T2_SFN-SFN_TIME _40959 1279.8750 < SFN-SFN observed time difference type 2 < 1279.9375 chip
T2_SFN-SFN_TIME _40960 1279.9375 < SFN-SFN observed time difference type 2 < 1280.0000 chip
T2_SFN-SFN_TIME _40961 1280.0000 < SFN-SFN observed time difference type 2 chip

9.1.9

9.19.1

NOTE:

UE Rx-Tx time difference

UE Rx-Tx time difference type 1

The measurement period in CELL_DCH state is 100 ms.

ETSI
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Measurement requirement
Table 9.25
Accurac Conditions

Parameter [chip] y Operating bands lo [dBm/3,84 [MHZ]

P P 9 Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX and XXI -94 -50
Il, V and VI -92 -50
UE RX-TX time difference | +1.5 XXV and XXV 905 -0

' (Note 1)

11, VI, X, X, XIV, XX and XXII -91 -50
IX -93 -50

frequencies.

NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA
channel is within 869-894 MHz for the UE which supports both Band V and Band XXVI operating

9.1.9.1.2

The reporting range is for UE Rx-Tx time difference type 1 isfrom 768 ... 1280 chip.
In table 9.26 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed

accuracy range.

UE Rx-Tx time difference type 1 measurement report mapping

Table 9.26

Reported value Measured quantity value Unit
RX-TX_TIME _768 UE Rx-Tx Time difference type 1< 768 chip
RX-TX_TIME _769 768 < UE Rx-Tx Time difference type 1< 769 chip
RX-TX_TIME _770 769 < UE Rx-Tx Time difference type 1< 770 chip
RX-TX_TIME _771 770 < UE Rx-Tx Time difference type 1< 771 chip
RX-TX_TIME _1277 1276 < UE Rx-Tx Time difference type 1< 1277 chip
RX-TX_TIME _1278 1277 < UE Rx-Tx Time difference type 1< 1278 chip
RX-TX_TIME _1279 1278 < UE Rx-Tx Time difference type 1< 1279 chip
RX-TX_TIME _1280 1279 < UE Rx-Tx Time difference type 1 chip

9.1.9.2 UE Rx-Tx time difference type 2

NOTE:

This measurement is used for UE positioning purposes.

It isoptional for aterminal to support a subset of UE positioning methods. This measurement represents an
instantaneous val ue that is time stamped as defined in the |E description in TS 25.331 [16].

9.19.21

Measurement requirement
Table 9.27
Accuracy Conditions
Parameter [chip] Operating bands . .Io [dBm/3,84 [MHz]
Minimum lo | Maximum lo
I, IV, VI, X, XI, XIX and XXI -94 -50
I, V and VII -92 -50
UE RX-TX time difference +1.0 XXV and XXVI -90.5 -50
(Note 1)
I, VI, XIl, Xlll, XIV, XX and XXII -91 -50
IX -93 -50

frequencies.

NOTE 1: The minimum condition is -92 dBm/3.84 MHz when the carrier frequency of the assigned UTRA
channel is within 869-894 MHz for the UE which supports both Band V and Band XXVI operating
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9.1.9.2.2 UE Rx-Tx time difference type 2 measurement report mapping
The reporting range is for UE Rx-Tx time difference type2 is from 768 ... 1280 chip.

In table 9.28 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.28
Reported value Measured quantity value Unit
RX-TX_TIME 0000 UE Rx-Tx Time difference type 2 < 768.000 chip
RX-TX_TIME _0001 768.000 < UE Rx-Tx Time difference type 2 < 768.0625 chip

RX-TX_TIME _0002 768.0625 < UE Rx-Tx Time difference type 2 < 768.1250 chip
RX-TX_TIME _0003 768.1250 < UE Rx-Tx Time difference type 2 < 768.1875 chip

RX-TX_TIME _8189 1279.7500 < UE Rx-Tx Time difference type 2 < 1279.8125 chip
RX-TX_TIME _8190 1279.8125 < UE Rx-Tx Time difference type 2 < 1279.8750 chip
RX-TX_TIME _8191 1279.8750 < UE Rx-Tx Time difference type 2 chip

9.1.10 (void)
Table 9.29 (void)

Table 9.30 (void)

9.1.11 P-CCPCH RSCP
NOTE: This measurement isused for handover between UTRA FDD and UTRA TDD.
The requirements in this section are valid for terminals supporting this capability.

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.4. The measurement period for
CELL_FACH state can be found in sub clause 8.4.2.4.

9.1.11.1 Absolute accuracy requirements

9.1.11.1.1 3,84 Mcps TDD Option
The accuracy requirement in table 9.31is valid under the following conditions:

P-CCPCH_RSCP > -102 dBm.

l, (P—CCPCH_EC] < 8dB
|°r in dB

[I or j in dB
Table 9.31: P-CCPCH_RSCP Inter frequency absolute accuracy

Parameter Unit Accuracy [dB] Conditions
Normal conditions Extreme conditions lo [dBm/3,84
MHz]
P-CCPCH_RSCP dBm +6 +9 -94...-70
dBm +8 +11 -70...-50
9.1.11.1.2 1.28 Mcps TDD Option

The accuracy requirement in table 9.31A is valid under the following conditions:

P-CCPCH RSCP = -102 dBm
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Table 9.31A: P-CCPCH_RSCP Inter frequency absolute accuracy

Parameter Unit Accuracy [dB] Conditions
Normal conditions Extreme conditions lo [dBm/1.28
MHz]
P-CCPCH_RSCP dBm +6 +9 -94...-70
dBm +8 +11 -70...-50

9.1.11.2 P-CCPCH RSCP measurement report mapping

The reporting range is for P-CCPCH RSCP isfrom -115 ... -25 dBm.

In table 9.32 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed

accuracy range.

Table 9.32
Reported value Measured quantity value Unit
PCCPCH_RSCP_LEV 00 PCCPCH RSCP< -115 dBm
PCCPCH_RSCP_LEV _01 -115 < PCCPCH RSCP< -114 dBm
PCCPCH_RSCP_LEV _02 -114 < PCCPCH RSCP< -113 dBm
PCCPCH_RSCP_LEV _03 -113 < PCCPCH RSCP< -112 dBm
PCCPCH_RSCP_LEV _89 -27 < PCCPCH RSCP< -26 dBm
PCCPCH_RSCP_LEV _90 -26 < PCCPCH RSCP< -25 dBm
PCCPCH_RSCP_LEV _91 -25 < PCCPCH RSCP dBm
9.1.12 UE GPS Timing of Cell Frames for UE positioning
The reguirementsin this section are valid for terminals supporting this capability:
Table 9.33
Parameter Unit Accuracy [chip] Conditions
UE GPS Timing of Cell Frames chip [1

for UE positioning

9.1.12.1 UE GPS timing of Cell Frames for UE positioning measurement report mapping

The reporting range is for UE GPS timing of Cell Frames for UE positioning is from 0 ... 2322432000000 chip.

In table 9.34 the mapping of measured quantity is defined.
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Table 9.34
Reported value Measured quantity value Unit
GPS_TIME_00000000000000 UE GPS timing of Cell Frames for UE positioning < 0.0625 chip
GPS_TIME_00000000000001 0.0625 < UE GPS timing of Cell Frames for UE positioning < chip
0.1250
GPS_TIME_00000000000002 0.1250 < UE GPS timing of Cell Frames for UE positioning < chip
0.1875
GPS_TIME_3715891199997 2322431999999.8125 < UE GPS timing of Cell Frames for chip
UE positioning < 2322431999999.8750
GPS_TIME_37158911999998 2322431999999.8750 < UE GPS timing of Cell Frames for chip
UE positioning < 2322431999999.9375
GPS_TIME_37158911999999 2322431999999.9375 < UE GPS timing of Cell Frames for chip
UE positioning < 2322432000000.0000

9.1.13 UE transmission power headroom

9.1.13.1 Delay requirement

The UE transmission power headroom measurement reporting delay is defined as the time between the end of the UE
transmission power headroom measurement period and the time when the UE starts transmitting the measurement
report over the Uu interface. The reporting delay of the UE transmission power headroom measurement result shall be
not more than 10 ms, which is applicable for al configured triggering mechanisms for UE transmission power
headroom measurement.

9.1.13.2 Measurement period requirement

The reported UE transmission power headroom measurement result shall be an estimate of the average value of the UE
transmission power headroom over a 100 ms period. The UE transmission power headroom measurement shall exclude
the empty dlots created by the compressed mode or discontinuous uplink DPCCH transmission.

If theUE isin CELL_FACH state, the UE can be configured to send DPCCH for a configurable number of radio frames
prior to the start of the E-DCH transmissions. The UE in CELL_FACH state reports the headroom available based on
the average of the DPCCH power including the period DPCCH is transmitted prior to the start of the E-DCH
transmissions. The averaging period for the UE transmission power headroom measurement in CELL_FACH state,

after the commencement of the data transmission, is 10ms.

For the first measurement, if less than 20 ms of DPCCH is configured prior to the start of the E-DCH transmissions, the
UE in CELL_FACH state reports the headroom available based on the last successfully transmitted PRACH preamble
power. In this case, the UPH can be computed from Pgreamnie USing the Pp.e:

UPH = Praxtx — Ppreamble - P;}e

where Praxix 1S the UE maximum transmission power, Pyreamble iS the transmitted code power on PRACH preamble, and
Pp-e is the power offset between the power of the last transmitted preamble and the initial DPCCH transmission power,
al indB.

9.1.13.3 UE transmission power headroom measurement report mapping

The UE transmission power headroom reporting range is from 0 ...+31 dB. Table 9.34A defines the mapping

ETSI



ETSI TS 125 133 V14.2.0 (2018-04)

3GPP TS 25.133 version 14.2.0 Release 14 130
Table 9.34A
Reported value Measured quantity value (dB)

UE_POWER_HEADROOM_O 0<UPH<1
UE_POWER_HEADROOM_1 1<UPH<2
UE_POWER_HEADROOM_2 2<UPH<3
UE_POWER_HEADROOM_3 3<UPH<4
UE_POWER_HEADROOM 4 4<UPH<5
UE_POWER_HEADROOM_5 5<UPH<6
UE_POWER_HEADROOM_6 6 <UPH<7
UE_POWER_HEADROOM_7 7<UPH<8
UE_POWER_HEADROOM_8 8<UPH<9
UE_POWER_HEADROOM_9 9<UPH<10
UE_POWER_HEADROOM 10 10<UPH< 11
UE_POWER_HEADROOM_ 11 11<UPH<12
UE_POWER_HEADROOM_ 12 12<UPH< 13
UE_POWER_HEADROOM 13 13<UPH< 14
UE_POWER_HEADROOM 14 14 <UPH <15
UE_POWER_HEADROOM_ 15 15<UPH< 16
UE_POWER_HEADROOM 16 16 <UPH< 17
UE_POWER_HEADROOM 17 17 <UPH < 18
UE_POWER HEADROOM 18 18<UPH <19
UE_POWER HEADROOM 19 19<UPH <20
UE_POWER HEADROOM 20 20<UPH< 21
UE_POWER HEADROOM 21 21 <UPH < 22
UE_POWER HEADROOM 22 22 <UPH <23
UE_POWER HEADROOM 23 23<UPH< 24
UE_POWER HEADROOM 24 24 <UPH < 25
UE_POWER HEADROOM 25 25 <UPH < 26
UE_POWER HEADROOM 26 26 <UPH < 27
UE_POWER HEADROOM 27 27 <UPH < 28
UE_POWER HEADROOM 28 28 <UPH < 29
UE_POWER HEADROOM 29 29 <UPH < 30
UE_POWER HEADROOM 30 30<UPH< 31
UE_POWER_HEADROOM 31 UPH = 31

9.1.13.4 UE transmission power headroom measurement report accuracy

The accuracy requirements for UE transmission power headroom depends on the total power transmitted by the UE.

Table 9.34B defines the accuracy of the measured quantity.
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Table 9.34B
Total UE output power value (dBm) UPH reporalqr;gteatlz;:uracy(dB)

25<= total output power <34 note 2

24<= total output power <25 +2.0

23<= total output power <24 +2.0

22<= total output power <23 +2.0

21<= total output power <22 2.0

20<= total output power < 21 2.5

19<= total output power <20 +3.0

18<= total output power <19 +3.5

17<= total output power <18 +4.0

16<= total output power <17 4.0

15<= total output power <16 4.0

14<= total output power <15 +4.0

13<= total output power <14 fgg Eggx:: g:::z gg
12<= total output power <13 fgg Eggxg: g:zzz gg
11<= total output power <12 fgg Eggxg: g:::z g’;
-50<= total output power <11 6.0

Note 1: UPH reporting accuracy is the difference between the UPH reported
by the UE and the actual uplink power headroom
Note 2 : No tolerance is specified.

9.1.14 |IEEE 802.11 Measurements

9.1.14.1 Introduction
The requirements in this clause are applicable for aUE:
- inCELL_DCH and CELL_FACH ¢ates,

- synchronised to the IEEE 802.11 access point that is measured.
9.1.14.2 |EEE 802.11 Beacon RSSI

9.1.14.2.1 Accuracy requirement

NOTE: This measurement isfor access network selection and traffic steering between UTRAN and | EEE 802.11
(1].

The requirements in this clause are valid for the UE supporting this capability.

Beacon RSSI is defined in sub-clause 5.1.20 of [13]. The UE shall meet Beacon RSSI accuracy requirement defined in
[30].

9.2 Measurements Performance for UTRAN

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 is referred
to as point B in the measurement model described in TS 25.302.

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.
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Test like descriptions of these measurements are located in the TS 25.141 as an informative Annex H. The Annex H
specifies test specific parameters for some of the UTRAN reguirements in this chapter. The tests provide additional
information to how the requirements should be tested. Some requirements may lack atest.

9.2.1

The measurement period shall be 100 ms.

Received total wideband power

9.2.1.1  Absolute accuracy requirement
Table 9.35
Parameter Unit Accuracy Conditions BS class
[dB] lob [dBm/3,84 MHZ]

lob dBm/3,84 MHz +4 -103.. -74 Wide area BS

lob dBm/3,84 MHz +4 -93.. -64 Medium Range BS

lob dBm/3,84 MHz +4 -89.. -60 Local area BS
9.2.1.2 Relative accuracy requirement

Therelative accuracy is defined as the Received total wideband power measured at one frequency compared to the
Received total wideband power measured from the same frequency at a different time.

Table 9.36
Parameter Unit Accuracy [dB] Conditions BS class
lob [dBm/3,84 MHZz]

lob dBm/3,84 MHz +05 -103.. -74 Wide area BS
AND for changes < +9.0 dB

lob dBm/3,84 MHz +0.5 -93.. -64 Medium Range BS
AND for changes < +9.0 dB

lob dBm/3,84 MHz +0.5 -89.. -60 Local area BS

AND for changes <= +12.0 dB
9.2.1.3 Received total wideband power measurement report mapping

The reporting range for Received total wideband power (RTWP) isfrom -112 ... -50 dBm.

In table 9.37 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.37
Reported value Measured quantity value Unit
RTWP _LEV 000 RTWP <-112.0 dBm
RTWP_LEV _001 -112.0 < RTWP <-111.9 dBm
RTWP_LEV _002 -111.9<RTWP <-111.8 dBm
RTWP_LEV 619 -50.2 < RTWP <-50.1 dBm
RTWP_LEV _620 -50.1 < RTWP <-50.0 dBm
RTWP_LEV 621 -50.0 < RTWP dBm
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9.2.2 SIR

The measurement period shall be 80 ms.

9.2.2.1  Accuracy requirement

Table 9.38
Parameter Unit Accuracy [dB] Conditions
Range
SIR dB 3 For -7<SIR<20 dB when lob
> -105 dBm/3,84 MHz

9.2.2.2 SIR measurement report mapping
The reporting range for SIR isfrom-11 ... 20 dB.

In table 9.39 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.39
Reported value Measured quantity value Unit
UTRAN SIR 00 SIR <-11.0 dB
UTRAN_SIR_01 -11.0<SIR<-10.5 dB
UTRAN_SIR 02 -10.5 < SIR < -10.0 dB
UTRAN_SIR_61 19.0<SIR< 195 dB
UTRAN_SIR_62 19.5 < SIR < 20.0 dB
UTRAN_SIR_63 20.0 < SIR dB

9.2.3 SIRerror

The measurement period shall be 80 ms.

NOTE: The measurement period isthe same as for the SIR measurement in section 9.2.2. SIReror is calculated
from SIR and Sl Rearget, Se€ TS 25.215.

9.2.3.1  Accuracy requirement

Table 9.40

Parameter Accuracy Range
SIRerror +3dB The accuracy requirement for SIRerror is valid
for SIR within the guaranteed accuarcy range
specified in section 9.2.2.

NOTE: The accuracy requirement for SIReror iSthe same as for the SIR measurement specified in section 9.2.2.
SIRaror is calculated from SIR and Sl Riarger, Se€ TS 25.215.

9.2.3.2  SIReror measurement report mapping
The reporting range for SIReror isfrom -31 ... 31 dB.

In table 9.41 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.
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Table 9.41
Reported value Measured quantity value Unit
UTRAN_SIR_ERROR_000 SIRerror < -31.0 dB
UTRAN_SIR_ERROR_001 -31.0 < SIReror < -30.5 dB
UTRAN_SIR_ERROR_002 -30.5 < SIReror < -30.0 dB
UTRAN_SIR_ERROR_062 -0.5 < SIReror < 0.0 dB
UTRAN_SIR_ERROR_063 0.0 < SIReror < 0.5 dB
UTRAN_SIR_ERROR_123 30.0 < SIRerror < 30.5 dB
UTRAN_SIR_ERROR_124 30.5 < SIRerror < 31.0 dB
UTRAN_SIR_ERROR_125 31.0 < SIRerror dB
9.2.4  Transmitted carrier power
The measurement period shall be 100 ms.
9.2.4.1  Accuracy requirement
Table 9.42
Parameter Unit Accuracy [% units] Conditions
Range
Ptot % +5 For 5% < Transmitted carrier
power <95%
9.2.4.2  Transmitted carrier power measurement report mapping

The reporting range for Transmitted carrier power isfrom O ... 100 %.

In table 9.43 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.43
Reported value Measured quantity value Unit
UTRAN_TX POWER _000 Transmitted carrier power = 0 %

UTRAN_TX_POWER _001

0 < Transmitted carrier power <1

%

UTRAN_TX_POWER _002

1 < Transmitted carrier power < 2

%

UTRAN_TX_POWER _003

2 < Transmitted carrier power < 3

%

UTRAN_TX_POWER _098

97 < Transmitted carrier power < 98

%

UTRAN_TX_POWER _099

98 < Transmitted carrier power < 99

%

UTRAN_TX_POWER _100

99 < Transmitted carrier power < 100

%

9.25

The measurement period shall be 100 ms.

Transmitted code power

9.25.1  Absolute accuracy requirement
Table 9.44
Parameter Unit Accuracy [dB] Conditions
Range
Pcode dBm +3 Over the full range

ETSI



3GPP TS 25.133 version 14.2.0 Release 14 135 ETSI TS 125 133 V14.2.0 (2018-04)

9.25.2 Relative accuracy requirement

The relative accuracy of Transmitted code power is defined as the Transmitted code power measured at one dedicated
radio link compared to the Transmitted code power measured from a different dedicated radio link in the same cell.

Table 9.45
Parameter Unit Accuracy [dB] Conditions
Range
Pcode dBm +2 Over the full range

9.2.5.3 Transmitted code power measurement report mapping
The reporting range for Transmitted code power isfrom-10 ... 46 dBm.

In table 9.46 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.46

Reported value Measured quantity value Unit
UTRAN_CODE_POWER _010 -10.0 < Transmitted code power < -9.5 dBm
UTRAN_CODE_POWER 011 -9.5 < Transmitted code power < -9.0 dBm
UTRAN_CODE_POWER 012 -9.0 < Transmitted code power < -8.5 dBm
UTRAN_CODE_POWER _120 45.0 < Transmitted code power < 45.5 dBm
UTRAN_CODE_POWER _121 45.5 < Transmitted code power < 46.0 dBm
UTRAN_CODE_POWER _122 46.0 < Transmitted code power < 46.5 dBm

9.26  (void)

9.2.7 Physical channel BER

The measurement period shall be equal to the TTI of the transport channel, to which the Physical channel BER is
associated viathe |E QE-Selector, see TS 25.433. Each reported Physical channel BER measurement shall be an
estimate of the BER averaged over one measurement period only.

9.2.7.1 Accuracy requirement

The average of consecutive Physical channel BER measurementsis required to fulfil the accuracy stated in table 9.47 if
the total number of erroneous bits during these measurementsis at least 500 and the absolute BER value for each of the
measurements is within the range given in table 9.47.

Table 9.47
Parameter Unit Accuracy [% of absolute Conditions
BER value] Range
PhyBER - +/- 10 for absolute BER value < 30%

9.2.7.2  Physical channel BER measurement report mapping
The Physical channel BER reporting rangeisfrom 0 to 1.

In table 9.48 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.
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Reported value

Measured quantity value

PhCh_BER_LOG_000

Physical channel BER =0

PhCh_BER_LOG_001

-0 < Log10(Physical channel BER) < -2.06375 -

PhCh_BER_LOG_002

-2.06375< Log10(Physical channel BER) < -2.055625 -

PhCh_BER_LOG_003

-2.055625 < Log10(Physical channel BER) < -2.0475 -

PhCh_BER_LOG_253

-0.024375 < Log10(Physical channel BER) < -0.01625 -

PhCh_BER_LOG_254

-0.01625 < Log10(Physical channel BER) < -0.008125 -

PhCh_BER_LOG_255

-0.008125 < Log10(Physical channel BER) <0 -

9.2.8

Round trip time

The measurement period shall be 100 ms. The support of extended round trip time is optional.

9.28.1

9.28.1.1

9.2.8.1.2

9.2.8.2

9.28.2.1

Absolute accuracy requirement

Minimum requirement
Table 9.49
Parameter Unit Accuracy [chip] Conditions
Range [chips]
RTT chip +/- 0.5 876, ..., 2923.50

Requirement for extended round trip time
Table 9.49X
Parameter Unit Accuracy [chip] Conditions
Range [chips]
RTT chip +/- 0.5 2923.75, ..., 5783.2500

Round trip time measurement report mapping

Minimum requirement

The Round trip time reporting range is from 876.0000 ... 2923.8750 chip.

In table 9.50 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed

accuracy range.

Table 9.50
Reported value Measured quantity value Unit
RT_TIME_0000 Round trip time < 876.0000 chip
RT_TIME_0001 876.0000 < Round trip time < 876.0625 chip
RT_TIME_0002 876.0625 < Round trip time < 876.1250 chip
RT_TIME_0003 876.1250 < Round trip time < 876.1875 chip
RT_TIME_32764 2922.6875 < Round trip time < 2923.7500 chip
RT_TIME_32765 2923.7500 < Round trip time < 2923.8125 chip
RT_TIME_32766 2923.8125 < Round trip time < 2923.8750 chip
RT_TIME_32767 2923.8750 < Round trip time chip
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9.2.8.2.2 Requirement for extended round trip time
The extended Round trip time reporting range is from 2923.8750 ... 7316 chip.

In table 9.50X the mapping of measured quantity is defined. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 9.50X

Reported value Measured quantity value Unit
RT_TIME_32767 2923.8750 < Round trip time < 2923.9375 chip
RT_TIME_32768 2923.9375 < Round trip time < 2924.0000 chip
RT_TIME_32769 2924.0000 < Round trip time < 2924.0625 chip
RT_TIME_32770 2924.0625 < Round trip time < 2924.1250 chip
RT_TIME_32771 2924.1250 < Round trip time < 2924.1875 chip
RT_TIME_103038 7315.8125 < Round trip time < 7315.8750 chip
RT_TIME_103039 7315.8750 < Round trip time < 7315.9375 chip
RT_TIME_103040 7315.9375 < Round trip time < 7316.0000 chip
RT_TIME_103041 7316.0000 < Round trip time chip

9.2.9  Transport Channel BER

The measurement period shall be equal to the TTI of the transport channel. Each reported Transport channel BER
measurement shall be an estimate of the BER averaged over one measurement period only.

9.2.9.1  Accuracy requirement

The average of consecutive Transport channel BER measurements is required to fulfil the accuracy stated in table 9.51
if the total number of erroneous bits during these measurementsiis at least 500 and the absolute BER value for each of
the measurements is within the range given in table 9.51.

Table 9.51
Parameter |Unit |Accuracy [% Conditions
of the Range
absolute
BER value]
TrpBER - +/- 10 Convolutional coding 1/3" with any amount of repetition or a maximum of 25%

puncturing:
for absolute BER value < 15%
Convolutional coding 1/2 with any amount of repetition or no puncturing:
for absolute BER value < 15%
Turbo coding 1/3" with any amount of repetition or a maximum of 20% puncturing:
for absolute BER value < 15%.

9.2.9.2  Transport channel BER measurement report mapping

The Transport channel BER reporting range isfrom 0 to 1.

In table 9.52 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.
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Table 9.52
Reported value Measured quantity value Unit
TrCh_BER_LOG_000 Transport channel BER =0 -
TrCh_BER_LOG_001 -0 < Log10(Transport channel BER) < -2.06375 -
TrCh_BER_LOG_002 -2.06375< Log10(Transport channel BER) < -2.055625 -
TrCh_BER_LOG_003 -2.055625 < Log10(Transport channel BER) < -2.0475 -
TrCh_BER_LOG_253 -0.024375 < Log10(Transport channel BER) < -0.01625 -
TrCh_BER_LOG_254 -0.01625 < Log10(Transport channel BER) < -0.008125 -
TrCh_BER_LOG_255 -0.008125 < Log10(Transport channel BER) <0 -

9.2.10 UTRAN GPS Timing of Cell Frames for UE positioning

NOTE: This measurement is used for UE positioning purposes.

The measurement period shall be [1] second.

9.2.10.1 Accuracy requirement

Three accuracy classes are defined for the UTRAN GPS Timing of Cell Frames for UE positioning measurement, i.e.
accuracy class A, B and C. The implemented accuracy class depends on the UE positioning methods that are supported.

Table 9.53
Parameter Unit Accuracy [chip] Conditions
UTRAN GPS Timing of Cell chip Accuracy Class A: +/- [20000] chip Over the full
Frames for UE positioning Accuracy Class B: +/- [20] chip range
Accuracy Class C: +/- [X] chip

9.2.10.2 UTRAN GPS timing of Cell Frames for UE positioning measurement report
mapping
The reporting rangeis for UTRAN GPStiming of Cell Frames for UE positioning isfrom 0 ... 2322432000000 chip.

In table 9.54 the mapping of measured quantity is defined.

Table 9.54
Reported value Measured quantity value Unit
GPS_TIME_00000000000000 UTRAN GPS timing of Cell Frames for UE chip
positioning < 0.0625
GPS_TIME_00000000000001 0.0625 < UTRAN GPS timing of Cell Frames for UE chip
positioning < 0.1250
GPS_TIME_00000000000002 0.1250 < UTRAN GPS timing of Cell Frames for UE chip
positioning < 0.1875
GPS_TIME_37158911999997 2322431999999.8125 < UTRAN GPS timing of Cell chip
Frames for UE positioning < 2322431999999.8750
GPS_TIME_37158911999998 2322431999999.8750 < UTRAN GPS timing of Cell chip
Frames for UE positioning < 2322431999999.9375
GPS_TIME_37158911999999 2322431999999.9375 < UTRAN GPS timing of Cell chip

Frames for UE positioning < 2322432000000.0000
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9.2.11 PRACH Propagation delay

9.2.11.1 Accuracy requirement

9.2.11.1.1 PRACH Propagation delay
The accuracy requirements in table 9.55 and table 9.55X are valid under the following conditions:

- Theradio conditions are according to 25.104 section 8.7.2.1 Minimum regquirements for Static Propagation
Condition for BLER=101,

- Only RACH messages with correct CRC shall be considered

The support of extended PRACH propagation delay is optional.

Table 9.55 Minimum requirement

Parameter Unit Accuracy [chip] Conditions
Range [chips]
PRACH PropDelay chip +/-2 0,..,765

Table 9.55X Requirement for extended PRACH propagation delay

Parameter Unit Accuracy [chip] Conditions
Range [chips]
PRACH PropDelay chip +-2 766, ..., 2307
9.2.11.1.2 (void)

Table 9.55A (void)
9.2.11.2 PRACH Propagation delay measurement report mapping

9.211.2.1 Minimum requirement
The PRACH Propagation delay reporting rangeisfrom O ... 765 chip.

In table 9.56 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.56

Reported value Measured quantity value Unit
PROP_DELAY_000 0 < PRACH Propagation delay < 3 chip
PROP_DELAY_001 3 < PRACH Propagation delay < 6 chip
PROP_DELAY_002 6 < PRACH Propagation delay < 9 chip
PROP_DELAY_252 756 < PRACH Propagation delay < 759 chip
PROP_DELAY_253 759 < PRACH Propagation delay < 762 chip
PROP_DELAY_254 762 < PRACH Propagation delay < 765 chip
PROP_DELAY_255 765 < PRACH Propagation delay chip

9.2.11.2.2 Requirement for extended PRACH propagation delay

The extended PRACH Propagation delay reporting range is from 765 ... 3069 chip.

In table 9.56X the mapping of measured quantity is defined. The range in the signalling may be larger than the
guaranteed accuracy range.
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Table 9.56X

Reported value Measured quantity value Unit
PROP_DELAY_255 765 < PRACH Propagation delay < 768 chip
PROP_DELAY_256 768 < PRACH Propagation delay < 771 chip
PROP_DELAY_257 771 < PRACH Propagation delay < 774 chip
PROP_DELAY_258 774 < PRACH Propagation delay < 777 chip
PROP_DELAY_1020 3060 < PRACH Propagation delay < 3063 chip
PROP_DELAY_1021 3063 < PRACH Propagation delay < 3066 chip
PROP_DELAY_1022 3066 < PRACH Propagation delay < 3069 chip
PROP_DELAY_1023 3069 < PRACH Propagation delay chip

9.2.12 Acknowledged PRACH preambles

The measurement period shall be 20 ms.

9.2.12.1 Acknowledged PRACH preambles measurement report mapping
The Acknowledged PRACH preambles reporting range is from O ... 240 acknowledgements.

In table 9.57 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.57
Reported value Measured quantity value Unit
ACK PRACH PREAMPLE 000 Acknowledged PRACH preambles = 0 -
ACK PRACH PREAMPLE 001 Acknowledged PRACH preambles = 1 -
ACK PRACH PREAMPLE 002 Acknowledged PRACH preambles = 2 -
ACK PRACH PREAMPLE 237 Acknowledged PRACH preambles = 237 -
ACK PRACH PREAMPLE 238 Acknowledged PRACH preambles = 238 -
ACK PRACH PREAMPLE 239 Acknowledged PRACH preambles = 239 -
ACK_PRACH_PREAMPLE_ 240 Acknowledged PRACH preambles = 240 -

9.2.13  (void)

Table 9.58 (void)

9.2.14  (void)

Table 9.59 (void)

9.2.15 SFN-SFN observed time difference

This measurement is needed for RTD estimation in UTRAN.
9.2.15.1 Accuracy requirement

9.2.15.1.1 Accuracy requirement without IPDL

The measurement period shall be [100] ms.
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Table 9.60
Parameter Unit Accuracy Conditions
[chip] Range [chips]
SFN-SFN observed time chip +/-0.5 -19200.0000 ... 19200.0000
difference

9.2.15.1.2
The measurement period shall be [TBD] ms.

IPDL pattern parameters [TBD].

Accuracy requirement with IPDL

Table 9.61
Parameter Unit Accuracy Conditions
[chip] Range [chips]
SFN-SFN observed time chip +/-0.5 -19200.0000 ... 19200.0000
difference

9.2.15.2

SFN-SFN observed time difference measurement report mapping

The SFN-SFN observed time difference reporting range is from -19200.0000 ... 19200.0000 chip.

In table 9.62 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed

accuracy range.

Table 9.62
Reported value Measured quantity value Unit
SFN-SFN_TIME _00000 -19200.0000 < SFN-SFN observed time difference chip
<-19199.9375
SFN-SFN_TIME _00001 -19199.9375 < SFN-SFN observed time difference chip
<-19199.8750
SFN-SFN_TIME _614398 19199.8750 < SFN-SFN observed time difference < chip
19199.9375
SFN-SFN_TIME _614399 19199.9375 < SFN-SFN observed time difference < chip
19200.0000

9.2.16 Transmitted carrier power of all codes not used for HS-PDSCH, HS-
SCCH, E-AGCH, E-RGCH or E-HICH transmission

The measurement period shall be 100 ms.

9.2.16.1 Accuracy requirement
Table 9.63
Parameter Unit Accuracy Conditions
[% units] Range
Ptot % +5 For 5% < Transmitted carrier power of all codes not used for

HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH or E-HICH
transmission <95%
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9.2.16.2 Measurement report mapping for transmitted carrier power of all codes not

used for HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH or E-HICH transmission

The reporting range for Transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH
or E-HICH transmission isfrom O ... 100 %.

In table 9.64 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.64

Reported value

Measured quantity value

Unit

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_000

Transmitted carrier power of all codes

not used for HS-PDSCH, HS-SCCH, E-

AGCH, E-RGCH or E-HICH
transmission = 0

%

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_001

0 < Transmitted carrier power of all
codes not used for HS-PDSCH, HS-
SCCH, E-AGCH, E-RGCH or E-HICH
transmission < 1

%

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_002

1 < Transmitted carrier power of all
codes not used for HS-PDSCH, HS-
SCCH, E-AGCH, E-RGCH or E-HICH
transmission < 2

%

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_003

2 < Transmitted carrier power of all
codes not used for HS-PDSCH, HS-
SCCH, E-AGCH, E-RGCH or E-HICH
transmission < 3

%

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_098

97 < Transmitted carrier power of all

codes not used for HS-PDSCH, HS-

SCCH, E-AGCH, E-RGCH or E-HICH
transmission < 98

%

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_099

98 < Transmitted carrier power of all

codes not used for HS-PDSCH, HS-

SCCH, E-AGCH, E-RGCH or E-HICH
transmission < 99

%

Transmitted carrier power of all codes not
used for HS-PDSCH, HS-SCCH, E-AGCH, E-
RGCH or E-HICH transmission_100

99 < Transmitted carrier power of all

codes not used for HS-PDSCH, HS-

SCCH, E-AGCH, E-RGCH or E-HICH
transmission < 100

%

9.2.17 DL Transmission Branch Load
This measurement is applicablein case of TX diversity.

The measurement period shall be 100 ms.

9.2.17.1 Accuracy requirement

Table 9.65
Parameter Unit Accuracy [% units] Conditions
Range
Pbranchtot % +5 For 5% < DL Transmission
Branch Load <95%

9.2.17.2 DL Transmission Branch Load measurement report mapping

The reporting range for DL Transmission Branch Load measurement isfrom 0 ... 100 %.
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In table 9.66 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.66
Reported value Measured quantity value Unit
branch _load 000 DL Transmission Branch Load =0 %
branch_load _001 0 < DL Transmission Branch Load <1 %
branch_load _002 1 < DL Transmission Branch Load < 2 %
branch_load _003 2 < DL Transmission Branch Load < 3 %
branch_load _098 97 < DL Transmission Branch Load < 98 %
branch_load _099 98 < DL Transmission Branch Load < 99 %
branch_load _100 99 < DL Transmission Branch Load < 100 %
branch load 101 DL Transmission Branch Load > 100 %

9.2.18 Received scheduled E-DCH power share (RSEPS)

The measurement period shall be 100 ms.

9.2.18.1 Accuracy requirement
Table 9.67
Parameter Unit Accuracy [dB] Conditions
Range
RSEPS dB +3 For -15 dB < RSEPS <0dB

9.2.18.2 Received scheduled E-DCH power share measurement report mapping
The reporting range for Received scheduled E-DCH power shareisfrom-15 ... 0 dB.

In table 9.yy the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed
accuracy range.

Table 9.68

Reported value Measured quantity value Unit
RSEPS LEV 000 RSEPS < -15.0 dB
RSEPS _LEV _001 -15.0 < RSEPS <-14.9 dB
RSEPS _LEV _002 -14.9 < RSEPS <-14.8 dB
RSEPS _LEV _149 -0.2 < RSEPS <-0.1 dB
RSEPS _LEV _150 -0.1 <RSEPS <0 dB
RSEPS LEV _151 0 <RSEPS dB
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Annex A (normative):
Test Cases

A.1  Purpose of Annex

This Annex specifiestest specific parameters for some of the functional requirementsin chapters 4 to 9. The tests
provide additional information to how the requirements should be interpreted for the purpose of conformance testing.
The testsin this Annex are described such that one functional requirement may be tested in one or several test and one
test may verify several requirements. Some requirements may lack atest.

The conformance tests are specified in TS34.121. Statistical interpretation of the requirementsis described in Annex
A.2.

A.2  Requirement classification for statistical testing

Editors note: Each requirement in the annex have to be gone through and updated with which type it belongs to and
in applicable cases, which success rate that defines the requirement. Tdoc R4 00 619 shall be used as a
base for that work.

Requirementsin this specification are either expressed as absolute requirements with a single value stating the
requirement, or expressed as a success rate. There are no provisions for the statistical variations that will occur when the
parameter istested.

Annex A outlines the test in more detail and lists the test parameters needed. The test will result in an outcome of atest
variable value for the DUT inside or outside the test limit. Overall, the probability of a"good" DUT being inside the test
limit(s) and the probability of a"bad" DUT being outside the test 