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Foreword
This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).
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Modal verbs terminology
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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 measurementsin 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 thistext, constitute provisions of the present
document.

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

o For aspecific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

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

[1] 3GPP TS 25.304: "UE Proceduresin 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".

[11] 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"
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[20] 3GPP TS 25.303: "Interlayer Proceduresin Connected Mode".

[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 ".
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., E,, OCNS E.and S
CCPCH_E,) and others defined in terms of PSD (Io, o lor @1d T,). There also exist quantities that are a ratio of energy
per chip to PSD (DPCH_E//I., Edl €tc.). Thisisthe common practice of relating energy magnitudesin
communication systems.

It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from an energy ratio
to 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
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 apair of uplink and downlink frequenciesis indicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is a frequency 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.
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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.

3.2 Symbols

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

[..]

CPICH_Ec
CPICH_Ec/lor

CPICH_Ec/lo

DPCH_Ec/lor
Ec
Es

lo

lob

loc

lot

OCNS Ec/lor
PCCPCH_Ec/lor

PENALTY_TIME

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

Average energy per PN chip for the CPICH

Theratio of the transmit energy per PN chip of the CPICH to the total transmit power
spectral density at the Node B antenna connector.

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.

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

Average energy per PN chip.

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.

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

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

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.

Thetotal transmit power spectral density (integrated in a bandwidth of (1+a) timesthe
chip rate and normalized to the chip rate) of the downlink signal at the Node B antenna
connector.

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 simultaneoudly receive signals from more
than 1 carrier, Tor is defined for each carrier individually.

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.

Theratio of the transmit energy per PN chip of the OCNS to the total transmit power
spectral density at the Node B antenna connector.

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

Defined in TS 25.304, subclause 5.2.6.1.5

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

Qhyst Defined in TS 25.304, subclause 5.2.6.1.5

Qoffsetsy, 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 signalsonly.

Sintersearch Defined in TS 25.304, subclause 5.2.6.1.5
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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

Threshsrning righ Defined in TS 25.304, subclause 5.2.6.1.5

Thresherning low Defined in TS 25.304, subclause 5.2.6.1.5

Threshy pigh 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

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
FDD 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
MBSFN MBMS over a Single Frequency Network

MIB Master Information Block

MDT Minimization of Drive Tests

MIMO Multiple Input Multiple Output
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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 Frequency 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

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)

USIM 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
tolerances are then added to the limitsin this specification to create test limits. The measurement results are compared
against the test limits as defined by the shared risk principle.

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

4 Idle Mode Tasks

4.1 Cell Selection

41.1

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).

Introduction
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4.2 Cell Re-selection

421 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, Trigher priority search 1S defined as (60 * Njyers) SECONAS, Where Njg e 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.

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

The UE shall 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. The UE shdll 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 T easureron/2 (See table 4.1).

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

If the UE has not found any new suitable cell based 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 asdefined 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.

Ontransition from CELL_DCH to CELL_PCH/URA_PCH, if a UE cannot find a suitable UTRA cell, thenit 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 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 measure CPICH Ec/lo and CPICH RSCP at least every Teasurerop (Se€ table 4.1) for intra-frequency cells
that are identified and measured according to the measurement rules. T yeasrerpp 1S 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 2
measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
least TmeasureFDD/Z-

The filtering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better
ranked than the serving cell within Teauaerop (See table 4.1), from the moment the intra-frequency cell became at |east
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.
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If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall
evauate thisintra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

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 systemsinformation
and SrX'e’\/Servinng| > Sprioritysearchl and Squal ServingCell = Sprioritysearchz then the UE shall search for any higher priority UTRA
inter-frequency cells at least every Thigner priority_search WNE€ Trigher 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 st UPON €Ntering 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, Thigher jayer sart 1S 0N€ DRX cycle plus 1 second; otherwise
Thigher 1ayer sart 1S ONE DRX cycle. If higher priority UTRA cells are found by the higher priority search, they shall be
mesasured at least every (Nearierr1) * Tmessurerpn,- 1T, after detecting acell 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
SrXleVsaingcel <= Sprioritysearchs OF SAUal servingcell <= Sprioritysearchz, the rules defined below apply irrespective of the priority
of the inter-frequency layer.

The UE shall measure CPICH Ec/lo and CPICH RSCP at least every (Ncarier-1) * Tmeasurerop (Se€ table 4.1) for inter-
frequency cells that are identified and measured according to the measurement rules. The parameter Negyier 1S the
number of carriers used for FDD cells. 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 T easurerpp/2-

If CPICH Ec/lois used as measurement quantity for cell reselection, 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 (Nearier
1) * Teauaerpp (Seetable 4.1) 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 has met the reselection criteriain [1] within 30 s from the
moment the inter-frequency cell met the reselection criteriaby at least 3 dB provided that Treselection timer is set to
zero.

If CPICH RSCP is used as measurement quantity for cell reselection, 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 (Nearier
1) * Teauaerpp from the moment the inter-frequency cell met the reselection criteriaby at least 5 dB 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 hasmet the reselection criteriain [1] within 30 s from the moment the inter-frequency cell met the
reselection criteria by at least 5 dB dB for resel ection based on ranking, or [6]dB for resel ection 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 measure P-CCPCH RSCP at least every Nearietop * Trmeasurerop (Se€ table 4.1) for inter-frequency TDD
cellsthat are identified and measured according to the measurement rules. The parameter Neariertop 1S 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 T easureton/2-

Thefiltering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that an aready identified inter-
frequency TDD cell has become better ranked than the serving cell within Nearietop* Tevavaerop from the moment the
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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 sfrom 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.

4225 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 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 Teasurecsv (See table 4.1). The UE shall 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.

If GSM measurements are required by the measurement rulesin [1], the UE shall attempt to verify the BSIC at least
every 30 seconds for each of the 4 strongest GSM BCCH carriers and rank the verified GSM BCCH cells according to
the cell reselection criteriadefined in [1]. If a change 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 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 cdll
reselection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier.

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

42252 Cell reselection based on priority information

The requirements in this subclause shall apply if the UE uses the absolute priorities based algorithm for inter-RAT cell
reselection [1].

If Srxl€eVsevingcel > Sprioritysearch1 8NA SOUal servingcell > Sprioritysearchz then the UE shall search for and measure GSM cells if
the priority of GSM is higher than the serving cell. The minimum rate at which the UE is required 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 be measured at |east
every Tmeasrecsv (Seetable 4.1).

If erlevsg\,mgc(e” > Sprioritysearchl and Squal ServingCell = SprioritysearchZ then the UE shall search for GSM BCCH carrier at least
every Trigher priority_search WNEre Trigher 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 Trigner jayer 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 entersinto any of
these states, Trigher ayer start iISONE DRX cycle plus 1 second; otherwise Thigher jayer sart 1S 0N DRX cycle. When higher
priority GSM BCCH carriers are found by the higher priority search, they shall be measured at least every T measure,csu,
and the UE shall decode the BSIC of the GSM BCCH carrier. If, after detecting acell in a higher priority search, itis
determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to
evauate the ongoing possihility of reselection to continuously verify the BSIC of the GSM BCCH carrier every 30s.
However, the minimum measurement filtering requirements specified later in this section shall till be met by the UE
before it makes any determination that it may stop measuring the cell. If SrxleVsayingcel <= Sprioritysearch1 OF SQUEl servingcall
<= Spiaritysearchz: the rules defined below apply irrespective of the priority of the GSM layer.
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The UE shall 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.

If continuous GSM measurements are required by the measurement rulesin [1], the UE shall attempt to verify the BSIC
at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If a change of BSIC is detected for one GSM
cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on aBCCH carrier a
BSIC whichisindicated 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 demodul ate 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 SereVSerVingce” > Sprioritymchl and SquaISen,mng| > Sprioritymch2 then the UE shall search for E-UTRA |aye's of hlgher
priority at least every Trigner priority search WNEre Trigner 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 shal search for E-UTRA layers of higher priority within
Thigher 1ayer st 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, Trigher jayer stat 1S ONE DRX cycle plus 1 second; otherwise
Thigher Iayer sart 1S ON€ DRX cycle. The minimum rate at which the UE is required to search for and measure such layers
may be reduced in this scenario to maintain UE battery life.

If erle'vsg\,mgc(e” <= Sprioritysearchl or Squal ServingCell <= Sprioritysearch2 then the UE shall search for and measure E-UTRA
frequency layers of higher or lower priority in preparation for possible reselection. In this scenario, the minimum rate at
which the UE is required to search for and measure higher priority layers shall be the same as that defined below for a
lower priority layers.

The UE shall be able to evaluate whether a new detectable lower priority inter-RAT E-UTRA cell meets the reselection
criteriadefined in [1] within Kearier * Taetecte-utrA, Where Togeeutra iSgiven in Table 4.2, if E-UTRA carrier frequency
information is provided in the inter-RAT measurement control system information when Tresel ection=0 provided that
the reselection criteriais met by at least 6dB for RSRP reselections or 4dB for RSRQ reselections. The parameter K arier
isthe number of E-UTRA carrier frequencies indicated in the inter-RAT measurement control system information. An
inter RAT E-UTRAN cell is considered to be detectable if:

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

The UE shall measure RSRP and RSRQ at |east every Kearier * Tmeasuree-uTra 85 defined in table 4.2 for identified E-
UTRA cells.

When higher priority cells are found by the higher priority search, they shall be measured at least every T easuree-UTRA-
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 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, at least two measurements shall be spaced by at least T neasuree-
uTRA/2.

RSRP and RSRQ measurements of E-UTRA cells shall not be filtered over alonger period than that specified in Table
4.2,
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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 be capable of evaluating that the E-UTRA cell has met reselection criterion defined TS 36.304
Within K grier * Tevauaeeutra 8S 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.

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 ahigher priority RAT), unlessless 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 Tgecy + 50 ms for GSM or Tg.gytra + [50 ms] for E-UTRA.

Tgisthetime required for receiving al the relevant system information data according to the reception procedure and
the RRC procedure delay of system information blocks defined in 25.331 for aUTRAN cell.

Teccn 1S the maximum time alowed to read BCCH datafrom a GSM cell [21].

Ts-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 TmeasureFDD, TevaluateFDD, TmeasureTDD, TevaluateTDD, and TmeasureGSM

DRX cycle Nserv Tmeasurerop [S] Tevaluaterop [S] Tmeasuretop [S] Tevaluatetop [S] Tmeasurecsm [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-UTRAy TmeasureE-UTRA and TevaluateEUTRA

DRX cycle Tdetecte-UTrA [S] TmeasureE-UTRA [S] TevaluateEUTRA [S]
length [s] (number of (number of DRX
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].

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 cellson 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).

4.2.2.9 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 shal 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 a single arbitrary cell from which the MTCH is received.

The total interruption time to the MTCH reception due to inter-frequency measurements shall not exceed atotal 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
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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 interruptions 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 MBMS session
shall be less than TMTCH_interrupt

Turer_interrupt = T1ut20 +Tymccnt Tvren MS

Where
TMCCH: isthe time required to read the relevant MCCH information of the target cell according to the
MBM S 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 (Tyrcn_inerupt) 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 least
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.

422111 Reselection from a non CSG to an inter-frequency CSG cell

The UE shall perform search and reselection to an allowed inter-frequency CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutes in the conditions shown in table 4.2.2.11.1-1. There
is no need for statistical testing of this requirement.
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Table 4.2.2.11.1-1: Parameters for CSG inter-frequency reselection

Parameter Unit Cell 1 Cell 2
UARFCN " Channel 1 Channel 2
CSG indicator False True
ﬁortieqwary scrambling code Scrambling code Scrambling

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_RSCP"™™ dBm -100 -100
CPICH_Ec/lor dB -10 -10
PCCPCH_Ec/lor dB -12 -12
SCCPCH_Ec/lor 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.

42.211.2 Reselection from a non 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
is no need for statistical testing of this requirement.

ETSI



3GPP TS 25.133 version 11.9.0 Release 11

31

ETSI TS 125 133 V11.9.0 (2014-07)

Table 4.2.2.11.2-1: Parameters for CSG inter-RAT E-UTRA reselection

Parameter Unit Cell 1 Cell 2
UARFCN " Channel 1 N/A
EARFCN ! N/A Channel 2
CSG indicator False True
ﬁortieqwary scrambling code Scrambling N/A

code 1
Physical cell identity™" 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_RSCP"*2 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 RAY®T dB
OCNG_RB™®T dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP " 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

4.3.1 Introduction

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

4.4 MBSFN cluster reselection

44.1 Introduction

There are no requirements specified for MBSFN cluster reselection.
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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 requirements 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 requirements apply for the measurements
included inlogged MDT reports and RRC connection establishment failure reports.

4521 Requirements

The measurement values that are used to meet serving cell and reselection requirements as specified in sections 4.2.2.1,
4222,4223,4.2.2.4,4.2.2.5 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 resel ection 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 values logged 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.

45.4 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.
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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 requirement does not need to be tested.

5 UTRAN Connected mode mobility

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

Requirements related to the measurements in support of the execution of the UTRAN connected mode mobility
procedures are specified, 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 messagesiis 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 afunction 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 algorithmin 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 linksin 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 cells referred 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* K C+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 linksin 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 Dyagover SECONdS from the end of the last TTI containing the RRC
command.

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

where:

- Drandover €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

Theinterruption 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 Tjperrypt1

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

KC is the number of known target cellsin the message, and

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

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.

Teyne 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 Tgn=0 ms. Otherwise
Tenc=40 ms,

In the interruption requirement Tjpterrypt1 @ 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 = Tiu+ Teynct50*KC+150*OC + 10* Fa MS

In the interruption requirement Tjpterrypt2 @ Cell isknown if the cell has been measured by the UE during thelast 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 Tipterrypt3

Tinterrupta=20* KC+150* OC +10* Fing, ms

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 Tnterrupt4

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

5.3 FDD/TDD Handover
5.3.1 Introduction

The purpose of FDD/TDD handover isto 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 Dyagover 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:
- Drandover €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

Theinterruption time, i.e. the time between the end of thelast TT| 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: Toffset+TUL+3O* FSFN+20* K C+180* UC+ 10* Fmax ms

where,

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

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

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

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

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

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

transport channels that are multiplexed into the same CCTrCH.

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

541 Introduction

The purpose of inter-RAT handover from UTRAN FDD to GSM isto 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.

5.4.2 Requirements
The requirements in this section shall apply to UE supporting FDD and GSM.

The reguirements 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 TT1 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 timeis 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 90
HANDOVER FROM UTRAN COMMAND is received
The UE has not synchronised to the GSM cell before 190
the HANDOVER FROM UTRAN COMMAND is received

5.4.2.2 Interruption time

Theinterruption time, i.e. the time between the end of thelast 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 140
the 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 procedureis initiated 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 requirements in 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 Dyagover SeCONds from the end of thelast TTI containing the
RRC command, where:

- Drandover €quals 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 Tipterrypt:

Tinterrupt = Tseen + Tiy +20ms

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 isknown, then Teqn = 0 ms. If the
target cell is unknown and signal quality is sufficient for successful cell detection on the first
attempt, then Tgqenh =80 Ms.

Tw Ty istheinterruption 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 a cell is known if

- it has been meeting the relevant cell identification requirements during the last 5 seconds otherwiseit is
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 procedure isinitiated from UTRAN with a RRC message
(HANDOVER FROM UTRAN COMMAND). The procedure is 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 requirements in 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 Dpagover SECONds from the end of the last TTI containing the
RRC command.

Where:

Drandover €quals 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 the time
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 Tinterrupt
Tinterrupt = Tseren + Tiy + 20 Ms

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 the target cell is known, then Ty, = 0 ms. If the target cell is
unknown and signal quality is sufficient for successful cell detection on the first attempt, then Teegcn = 80
ms.

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

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

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in [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 esaection 1S Set to 0. Otherwise the
Cell reselection delay isincreased Tresgection 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.

5521 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 accessin 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

Treelection,intra = T + TIU + 20+ TSI + TRA ms

identify, intra
where
Tidentify, intra is SpeCIfled in8.4.2.2.1.

T,y 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 = Thetimerequired 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 Tigeniry,inra the cell reselection delay in CELL_FACH state to acell in the same
frequency shall be less than

Treselection,intra =T + Ty +20+ Tg + Tgy ms

Measurement_Period Intra
where
TMeaerement,Periodmtra = SpECIfled in8.4.2.2.2.

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 stateto a FDD cell on a different frequency shall be less than

T = Tidentify,inter +Ty +20+Tg +Tgy ms

reselection, inter
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.where

Tidentify, inter is SpeCIfled in8.4.2.3.1.

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

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 a
UTRAN cell..

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

If acell has been detectable at least Tigenity,inter, the cell reselection delay in CELL_FACH state to aFDD cell ona
different frequency shall be lessthan

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

reselection, inter Measurement, inter

where
TMeaeremenL inter: SDECIerd |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 state in FDD to an inter frequency TDD cell shall be less than

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

where

Tidentify, TDD inter is SDeleled in8.4.24.1.

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).

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

Tra isthe additional delay caused by the random access procedure.

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

T esstection. 700 = T Measurement Topinter + Tiu + 20+ Tg +Tgams

where
T Measurement TDD inter 1S SPeCified in 8.4.2.4.1.

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

55.2.1.4 FDD-GSM Cell Reselection
The cell re-selection delay in CELL_FACH stateto a GSM cell shall be less than

T esetection, csm = Tidentify,GSM + Tessrement asm + 40+ Toeep + Tra ms
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TeecH= the maximum time allowed to read BCCH datafrom GSM cell [21].
Tra= the additional delay caused by the random access procedure.
where

a) For UE requiring measurement occasions.

Tidentify, GSM ISSpeCIfled in8.4.25.2.1

— Max 8-M-T

N meas !
GSM carrier RSS

T 4*T,

meas !

480ms

measurement, GSM

where;
Neariers 1S the number of GSM carriersin the Inter-RAT cell info list
Ngsum carier rssl 1S Specified in 8.4.2.5.1.

b) For UE not requiring measurement occasions

Tigentify, sv = 150 ms

T =480 ms

measurement, GSM

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

T resslection, E-UTRAN = Tidentify, eutran T 40+ Toeey + Ty ms
Teecn = 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 Tigenity,e-utran, the cell reselection delay in CELL_FACH stateto a E-UTRAN
cell on shall belessthan

T resstection, £-utrRAN = T messurement £-utran T 40+ Tgeoy + Tra ms
where
a) For UE requiring measurement occasions.
Tidentity, -utRAN 8N T meagyrement, £-uTRAN € SPecified in 8.4.2.6.2
b) For UE not requiring measurement occasions
Tigentify, E-uTRAN = 480 MS

T measurement, E-UTRAN = 60 MS
55.2.1.6 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 cycle is configured, with a DRX
cycle length of equal to or greater than 1280msec.
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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: According to [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 resel ection
criterion defined in [1] and that isin its whitelist, within 6 minutes in 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 applicableif 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 periodsin 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 "ot Channel 1 Channel 2
CSG indicator False True
hF:Ortierpary scrambling code Scrambling code Scrambling

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_RSCP"™? dBm -100 -100
CPICH_Ecl/lor dB -10 -10
PCCPCH_Ec/lor dB -12 -12
SCCPCH_Ec/lor dB -12 -12
AICH_Ecl/lor dB -15 -15
SCH_Ecllor dB -15 -15
PICH_Ec/lor dB -15 -15
l oc 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 minutes in 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 regquirement 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 " Channel 1 N/A
EARFCN ! N/A Channel 2
CSG indicator False True
ﬁortieqwary scrambling code Scrambling N/A

code 1
Physical cell identity™" 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_RSCP"*2 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 RAY®T dB
OCNG_RB™®T dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP " 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 TT1 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 heed measurement
occasion to perform inter-frequency measurements occurs, the interruption time shall be less than Tjperrypt1
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Tinterrupt1 = Tiw+20+Tra MS

where
T isthe interruption uncertainty when changing the timing from the old to the new cell. T,y can be
up to one frame (10 ms).
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 lessthan T; nterrupt2

Tinterruptz = TIU+2O+TSI+TRA ms

where

Ty 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 MBMS session shall be less than Tyrcn_inerupt 8S 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.

The interruption time, is defined as the time period between the last TTI the UE monitors the FACH on the serving cell
and the time instant the UE starts to transmit the RRC CELL UPDATE message 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

Tinterrupt1, TDD = Tw+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 = Tiw+20+Tra Ms

where
Tw is the interruption uncertainty when changing the timing from the old to the new cell. T,, can be
up to one frame (10 ms).
Ty isthetime required for receiving al 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 TT1 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 Tipterrypt, GSM

Tinterrupt,GSM =40 +TeccitTra 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 Sfor 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-criteradetection delay in CELL_FACH state shall be less than:

T

S-criteria

=5xT, ms

Measurement_Period Intra
where
TMeasuremmt_Pe(iQd 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 MBM S 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 aMBMS 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 TT1 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 Tinerupt, e-utran
Tinterrupt, e-utran = 40 +TgccutTra MS
where

Tgecn = 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 asfor 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].

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 al of the following conditions are true, the UE is allowed to have an additional delay of Ngacy*50 msin RACH
transmission compared to the normal RACH transmission delay:

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

- The set of cells on which the SFN-SFN observed time difference measurement is to be reported has changed
since the previous RACH measurement report;

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

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

Nrach 1S the number of cells requiring 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.

ETSI



3GPP TS 25.133 version 11.9.0 Release 11 48 ETSI TS 125 133 V11.9.0 (2014-07)

5.9.2 Requirements

The requirements in 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 thelast TTI
containing the RRC command.

If the accessis 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 timeis used, it corresponds to 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 + TeecH +Tra
CHANGE ORDER FROM UTRAN COMMAND is received

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

where
TeeeH= 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 theinter-RAT cell change order from UTRAN delay.

The interruption time, i.e. the time between the end of the last TTI containing atransport block that the UE is ableto
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, is valid 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 + Tecen +Tra
CHANGE ORDER FROM UTRAN COMMAND is received

The UE has not synchronised to the GSM cell before the CELL 140 + TeccHt+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 procedure isinitiated 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 al 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 Deg;_change S2CONdS 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:

Deai_change €QuUals 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 isready 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 Tipterrupt1

Tinterrupt1=Tiw*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

Tinterrupte=Tis+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 procedureisinitiated 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 the activation 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

The interruption time on the primary uplink frequency, Tinerpr, 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 slot,
subframe or frame after Tinerype =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 requirementsin 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 SI 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 which is
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 Tcsg-gi-report Where Tess.gi-report IN MSis given by
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Tcse-s-report = 630+ 40*SIB3_REP
SIB3_REP is the 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 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 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:
- CPICHEc/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 Sl 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 Tcse-si-report Shall NOt exceed T css.gi-interruption Where
Tese-s-Interupion = 600ms. This requirement is applicable for 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. Additionaly, 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:
- CPICH Ec/lo > -20 dB,

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

The system frame number, the MIB and SIB3 of the target CSG cell shall be considered decodable provided the BCH
demodulation 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 TTI 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 S| 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
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Where

Thesic_identify_cal, e: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 CGIl 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 — Tbasic_idemify_CGl,E—UTRAN ms
Where

Tasic_identify_cal, e-utran = [300] ms. Thisis the time period used in the above equation 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 istwice the 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.
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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.

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 TreesrasLisn Seconds from when the radio link failure occurred.

TreestasList €quals the RRC procedure delay (Trrere-estasLisi) according to TS25.331 plusthe UE Re-establishment
delay (Tyue-re-estaLISH-REQ), SPECified in 6.1.2.1.

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

6.1.2.1 UE Re-establishment delay requirement

The UE Re-establishment delay requirement (T ye-re-estaLisH-reo) 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 is known 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;
- the cell 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 =D0MStH T g + T+ Tra
in case that the target cell is known, and
Tue-re-EsTABLISH-REQ-UNKNOWN =00MSH T seren*NF + T + Tra
in case that the target cell is not known by the UE.
where
Teearch 1ISthe time it takes for the UE to search the cell.
Tsearch =100 msiif the target cell is known by the UE, and

T search =800 msif the target cell is not known by the UE.
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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.

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 capahility to calculate initial power according to the open loop algorithm 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 absol ute power applied to the first preamble shall have an accuracy as specified in table 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 a NACK on the AICH has been received and then repeat the ramping
procedure when the back off timer Tz, 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 a cycle. 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 allowed 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.
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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 whenthe 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] is lower 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.

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
al Activated Uplink Freguencies. The E-TFC selection when the UE has more than one Activated Uplink Frequency 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 Apck, Anack @nd Acq 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 SSDPCCH 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-DPCCH(s) are present, the S-DPCCH
gain factor, and the reference transmit power.

E-TFC selection is alowed 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;= (PMaX - Pppcch,target = Ps-opech - Popoch- Prs-opech= Pe-orecn,)! Porcch, target (1),

NRPM;= 0.5* (PMaX - Popcch,target = Ps:opecH = Prsopcch- Pe-prectj — Pse-opechj)! Porech, 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
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Porcch(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 Pppcch comp(t) = Porcer(t) X (Npitor,o/ Npito,n) €S8 Popcch,comp(t) =
Porcch(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 Pppech comp(t) Shall be filtered using afilter period of 3 slotwise estimates of
PorccH,comp(t) when the E-DCH TTI is 2ms or 15 dlotwise estimates of Pppccricomp(t) When the E-DCH TTI is
10ms to give Pppccr fitered, T he accuracy of the Pppccy €stimate shall be at |east 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

PDPCCH,targa = PDPCCH,fiItered-

If the target E-DCH TTI for which NRPM; is being evaluated corresponds to a compressed mode frame then
Popcchtarget = Popecrfitterea® (Npitotn/ Nopitot,c)- Npitot,n @8Nd Niitr,c are numbers of pilot symbols as defined in [18].

Poroch = estimated DPDCH transmit power, based on Pppcch rarges 8Nd the gain factors from the TFC selection
that has already been made. 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 Ppppch.

Prsppcch = estimated HS-DPCCH transmit power based on the maximum HS-DPCCH gain factor and
Porccttaget |f two HS-DPCCHs are transmitted, Pysppecn 1S 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 @nd Acg 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 Pys ppcch-

Pe.opech,j = estimated E-DPCCH transmit power for E-TFCI;, as follows..

- 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 ¢ poos the
estimate is based on Popcci targer @Nd the E-DPCCH gain factor calculated using the most recent signalled val ue of
Ag.ppeen- I E-TFCI; is greater than E-TFCl g poost the estimate is based on the E-DPCCH gain factor, B, which
is calculated for E-TFCI; using the procedure 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 Peppcch

- 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, Sy, which is calculated for E-TFCI; using the
procedure in [18] assuming E-TFCl ¢ poost = -1

Pseppcenj = estimated S-E-DPCCH transmit power for E-TFCI;. The estimate is based on the S-E-DPCCH gain
factor, B, Which is calculated for E-TFCI; as defined in [18].

Psppcen = estimated S-DPCCH transmit power, based on Pppcchi targe 8Nd 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, Psppccn 1S considered as zero.

NOTE: PDPCCH(t)v PMax i PDPCCH,targeta Poeccnfiltereds PDPCCH,comp(t)v Poroch, Prsorcers Psorccrts Pe-ppech @nd Pse.
ppccH 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 Pppccr, target = Ppreamble + Pp-e Shall be used for initial E-TFC restriction. Pyreampie iS the code power of the last
transmitted PRACH preamble, and P, 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.
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MAC in the UE shall indicate the available bit rate for each logical channel to upper layers within T, from the
moment the Elimination criterion was detected.

The UE shall consider the Recovery criterion for a given 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
periods immediately 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 T s, from the
moment the Recovery criterion was detected.

The evauation of the Elimination criterion and the Recovery criterion shall be performed at least once per radio frame.

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 Z
15 30 30

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

(Thotity + Trmodity™ T2 proc)
where;!
Troify €Quals 15 ms, and
T modity €qUAlS MAX(T agapt_max: Tr1), and
T1L1 proc €QuUals 15 ms, and
T adapt_max €QUAIS MAX (T atapt 1, Tadapt_ 21 ++s T acdapt n)» @Nd
N equals the number of logical channels that need to change rate, and

Tadap_n €Quals the time it takes for higher layers to provide datato MAC in anew supported bitrate, for logical
channel n. For services where no codec is used Ty Shall be considered to be equal to 0 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.

T+1 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> ¥ (Bes;/Bo)* then E-TFC; 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;> Z(Bed,c,jlﬁcyc)z then E-TFC; can be supported, otherwise it cannot be supported

Bedj/Be and PBeacj/Pe.c is the quantized amplitude ratio.

If the UE is allowed 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.
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When the UE has more than one Activated Uplink Frequency, the UE shall estimate the remaining power which is
available to be allocated to scheduled E-DCH transmissions on all Activated Uplink Frequencies. The total available
power for scheduled E-DCH transmissions is defined by:

I:)remaining,:;:rnax(mvlaX - Z:i PDPCCH,target,i - PHS-DPCCH - Pnon-SGa 0)
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 Pppcch,comp,i(t) = Porcc,i(t) X (Npiorc/
Npitotn) €S Popcch,compi(t) = Popccnii(t). If the UE is not transmitting uplink DPCCH on the Activated Uplink
Frequency i during the ot 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
Porccr,compi(t) shall be filtered using afilter period of 3 slotwise estimates of Pppcch,comp,i(t). The accuracy of the
Popccn,i estimate shall be at least that specified in table 6.0A

If thetarget E-DCH TTI for which RPM is being eval uated does not correspond to a compressed mode frame
then Popcch targeti = Popcchifiltered; -

If the target E-DCH TTI for which RPM is being eval uated corresponds to a compressed mode frame then
Popcchtarget,i = PopecisitterediX (Npitogn/ Npitor,c)- Npitoyn @Nd Niijor,c @re numbers of pilot symbols as defined in [18].

- Phsppcch 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. If two HS-DPCCHs are
transmitted, Pysppcch 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 @nd Acg 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].

- Pronsc 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

iNnPron-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
Paiocatea 1 @nd the power allocated to the Secondary Uplink Frequency Pyjocaed» defined by:

Patocated,1 = P1 +Pron-sg,
Paitocated,2 = P2
where

P represents the maximum remaining allowed power for scheduled transmissions for the Activated Uplink
Frequency i = 1,2, where index 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 Pyjocaedx 80d 0on the power
alocated to the Activated Uplink Frequency for which no retransmission is required Pyjocaedy defined by:

Paiocatedy= PM&X - Pusppecr - Zi PopecH,targeti = Pe-bpecHx — Pe-brpcrx
Paiocatedx= Pe-ppccrx + Pe-ppocHx
where

Pe.oppcHx represents the estimated E-DPDCH transmit power for the Uplink Frequency for which aretransmission is
required. The estimate is based on Pppcch arger 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.proch x represents the estimated E-DPCCH transmit power for the Uplink Freguency for which aretransmission is
required. The estimate is based on Pppcch arger 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
candidatej:

NRPM i = (Paiocated, i — Pe-opcctii) / Popcc, target,i
where

Pe.ppcchji represents the estimated E-DPCCH transmit power for E-TFCI; on the Activated Uplink Frequency i. If
E-TFClI; is smaller than or equal to E-TFCl oo the estimate is based on Pppccn arger,i @Nd the E-DPCCH gain
factor calculated using the most recent signalled value of Ag.ppcen. If E-TFCI; is greater than E-TFCl e poost the
estimate is based on the E-DPCCH gain factor, B, which is calculated for E-TFCI; using the procedure in [18].
If the target E-DCH TTI for which NRPM;;; 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 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; > Z(Bed,,-/[ic)2 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; > Z(Bed,c,,jlﬁc,c)2 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 Beacj/Bec is the quantized amplitude ratio.

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

Total UE output power value (dBm) Pppcch 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: PoppccH accuracy is the difference between the estimate of Pppccr 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, Pyax}
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Where
- Maximum allowed UL TX Power is set by UTRAN and defined in [16], and

- Puax isthe UE nominal maximum transmit power is defined by the UE power class, and specified in table 6.1 of
(3]

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 allowed to reduce Pyax 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 . to [3, for all values of S TFC-MPR (dB)
1 1/15 < Bofpa < 12/15 0
2 13/15 < Bo/Ba < 15/8 1
3 15/7 < Bo/Bg < 15/0 2

When the UE has one Activated Uplink Frequency for E-TFC selection the UE is alowed to reduce Pyax 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 | Pns | 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 >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:  Forinputs {Bc, Bns,Bd, Pec.Bed, SFMin, Ncodes} not specifed above the E-

TFC-MPR (dB) =0

For E-TFC selection, when the UE has more than one Activated Uplink Frequency, the UE is allowed 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].

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 aUTRA or E-UTRA frequency as specified in [16].
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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.

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 T, 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. Tois defined 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 initial 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 Ty 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, the reference 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 whole 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 its timing 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.
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2) The minimum adjustment rate shall be 233ns per second.
3) The maximum adjustment rate shall be ¥ 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 T, 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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71.2.2 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 T, +/- 148 chip before the transmit timing where Tyis 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 dot if the downlink receive timing of al cellsin the active set is within awindow of T, +/- 148 chip
before the uplink transmit timing.

For downlink F-DPCH, a UE is only required to react to TPC commands with a transmit 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 T,+/- 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 Ty +/- 148 chip, the UE
may also react with a power adjustment one ot 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, Tparea, Treselection, Penalty_time, Terma Tomaxtyst [16], UE shall comply with the timer
accuracies according to Table 7.1.

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

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

- Inaccuracies dueto restrictions in observability of start and stop conditions of a UE timer (e.g. TTI aignment
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
mode is specified in TS 25.215.

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 cédlls (including active set); and
- 32inter frequency cells, including
- FDD cdlsdistributed 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 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 cdlsdistributed 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 carriers and

- Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.
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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 corresponds to 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, no more than two frames
contain atransmission gap within any window of three consecutive frames, and

- ensurethat thereisa 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 requirements in section 9 are applicable for a UE performing measurements according to this section.

The received CPICH E//|, isdefined as

(CPICH_ECJ _(CPICH_EC] R
and the received SCH E//I, is defined as
[SCH_ECJ _(SCH_ECJ B

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 cellsin 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

TM easurement Period, Intra
Intra

Tidentify inra — MaX{SOO' Tbas'cidentify FDD, intra

If DL_DRX_Active =1 and the UE DRX cycle < 10 subframes, the UE shall be able to identify and decode the SFN of
anew detectable cell belonging to the monitored set within Tigenify inra = 800MS.

If DL_DRX_Active = 1 and the UE DRX cycle > 10 subframes, the UE shall be able to identify and decode the SFN of
anew detectable cell belonging to the monitored set within Tigenity inra = 1.58.

A cell shall be considered detectable when
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- CPICH Ec/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.

In case of conflict when acompressed 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 belonging to the monitored set within

Tidentify detectedset = S0S

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 slot 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,IPDL:M ax{ TMeaserement_Period IntrayTI PDL} ms

where

TMeasurement_period Inra= 1 NE Measurement period for Intra frequency CPICH measurements defined in Section

8.1.2.2.2.
and
T,ppL depends on the Search Window Size given in UE positioning OTDOA neighbour cell info asgivenin
Table 8.0
Table 8.0: TippL
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 jeasurement 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 has
identified more than Y measurement intra CEl S, the UE shall perform measurements of al 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 FDD — 8 (ceIIs)

TMeasurement_period inira= 200 MS. The measurement period for Intra frequency CPICH measurements.
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T e : 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.

Thesic_identify_FOD, intra = 800 Ms. This s the time period used in the intra frequency equation where the maximum
allowed time for the UE to identify a new FDD cell 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 al measured cells shall be as specified in the sub-clause
9.11and9.1.2.

8.1.2.2.2.1 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

Tmeasurement IPDL — MaX{TMeaSJrement_Periodlntra ’T4IPDLS}WB

where

T Measurement_period Intra= 1 N€ Measurement period for Intra frequency CPICH measurements defined in Section
8.1.222.

T41ppLs = 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 requirements in 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.

The first 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 requirements in section 9.
The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit 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 Tigenity inra d€fined in Section 8.1.2.2.1

If acell, belonging to monitored set, which the UE has identified and measured at least 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 Tyveasurement_period inraMS 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 L 3 filtering
has not been used. When L3 filtering is used an additional delay can be expected.

ETSI



3GPP TS 25.133 version 11.9.0 Release 11 68 ETSI TS 125 133 V11.9.0 (2014-07)

If acell belonging to monitored set has been detectable at least for the time period Tigenity 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 Tyessurement_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 igenify detected set 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

T

Measurement Period, Inter N
basic identify FDD,inter T ’

Tidentify, inter — T Freq ms

Inter

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 Tigenity inter detected st = 30*Nireq S.

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 1E “ 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 Tigenify,inter,optionas @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
Tidentify,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 IE “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 Tigenity,interoptionas @8N0 UE that supportsinter frequency detected
set CPICH measurements shall be able to identify a new detectable cell on that frequency within Tigenity,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],

- 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 Tigenity,inter,optionals OF

- when dual uplink freguencies are configured, the UE shall be able to identify a new detectable cell on the
indicated frequency belong to the monitored set within Tigenty,inter,optional:
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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 Tigenity,inter detected st =
30s.

If DL_DRX_Active =0,

TM easurement Period, Intra
TI ntra

Tidentify, inter, optional — MaX{BOQ Tbasjcida"ntify FDD, intra *

If DL_DRX_Active =1 and the UE DRX cycle < 10 subframes, Tigenify, inter, optiona = 800MS.
If DL_DRX_Active =1 and the UE DRX cycle > 10 subframes, Tigenity, inter, optiona = 1.5S.

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 |E, “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 Tigenify,inter,optiona
where:

If DL_DRX_Active = 0, Tigenity, inter, optional = 2-2% Nireq SECONS.
If DL_DRX_Active =1 and the UE DRX cycle < 10 subframes, Tigenity, inter, optiona = 2.2* Nireq SECONAS.
If DL_DRX_Active =1 and the UE DRX cycle > 10 subframes, Tigeniy, inter, optional = 4-4* Ntreq SECONAS.
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.

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

Measurement_Period Inter N

T
Tmeas.lrement inter — MaX{TMeawrenmt_Periodlnter 1Tbasic measurement FDD inter T Freq ms
Inter

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 X pasic 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 supportsinter frequency detected
set meaurements, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of Tyeasrement 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.

Xpasic measurement FDDinter = 6

TMeasurement_period inter = 480 Ms. The period used for calculating the measurement period T messurement inter fOF iNter
frequency CPICH measurements.

T nter: Thisisthe minimum time that is available for inter frequency measurements, during the period
TMeasurement_period inter With an 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 slotsinto account in the calculation.
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Thesic_identify_Fop,iner = 300 Ms. This is the time period used in the inter frequency equation where the maximum
alowed time for the UE to identify a new FDD céll is defined.

Tesic messurement_FoD inter = 50 M. Thisis the time period used in the equation for defining the measurement period
for inter frequency CPICH measurements.

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

For UE that supports inter frequency detected set CPICH measurements, out of the Xy,asc measurement FOD inter INEN-
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 |east one detected set cell.

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 hasidentified 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 Cells on the indicated adjacent frequency, where Y easurement intra i S defined in sub-clause 8.1.2.2.2. If the UE
has identified more than Y jeasurement intra CE!I'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. For
UE that supportsinter 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 least 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 aband jointly supported with the band of
intra-frequency according to its measurement capability in the IE “ 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 supportsinter frequency detected set CPICH measurements, out of
8 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 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 CellS on that frequency. If the UE hasidentified more than Y measurement intra CE 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 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 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 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 asingle 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
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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 freguencies 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.

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 asingle uplink frequency is configured, the UE shall be capable of performing CPICH measurements for
at least Y measurement intra CEI IS €ach on 2 indicated frequencies, where Y measurement intral S defined in sub-clause
8.1.2.2.2. If the UE hasidentified more than Y easurement intra CEl IS ON the indicated frequency, the UE shall
perform measurements of al 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 freguencies are configured, the UE shall be capable of performing CPICH measurements for at
least Y measurement intra CEl1S ON the indicated frequency, where Y measurement intra 1S defined in sub-clause 8.1.2.2.2. If
the UE has identified more than Y easurement intra CE IS ON 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 on the indicated 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 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, or DL_DRX_Active=1 and the UE DRX cycle < 10 subframes, 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 supports inter 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* Ngeq ms. 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 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 and the UE DRX cycle> 10 subframes, the UE shall be capable of performing
CPICH measurements for at least 6¢ells 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 of 2000* Ngeq 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 hasidentified 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.

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.

ETSI



3GPP TS 25.133 version 11.9.0 Release 11 72 ETSI TS 125 133 V11.9.0 (2014-07)

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 acell belonging to the monitored set, measured without L 3 filtering
shell belessthan T igeniry 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 Tigenity inter detected st AEfined 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 Tigenty iner OF & Cell belonging to a
detected set has been detectable at least for the time period Tigentify inter detected st @N then triggers the measurement report
asper TS 25.331, section 14 [16], the event triggered measurement reporting delay shall be less than T yvieasurement._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
IE “ 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 igenify,interoptiona 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 |east for the time period Tigenity,inter,opiona 8N 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 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.

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.
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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

dot alocation casein use in this cell and by assuming 2*0.5 msimplementation margin per transmission gap.

UTRAN shall provide atransmission gap pattern sequence with measurement purpose TDD measurement using the
combinations for 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

TM easurement Period TDD inter

Tidentify TDDinter — Max{ 5000, N basic identify TDD inter ) 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.
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

(P—CCPCH_ECJ _(P—CCPCH_EC] 1,
and the received SCH_E//I, is defined as
[SCH_ECJ _(SCH_ECJ B

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

Measurement Period TDD inter

N

Tidentify TDDinter — Max{ S000,N basic identify TDD inter ) 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.

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. When L3 filtering is
used an additional delay can be expected.
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The received P-CCPCH E//I, is defined as

o]

in dB [I or j in dB

(P—CCPCH_ECJ
|

_(P—CCPCH _EC]
- |

0 in dB or
The received DWPTS E//|, is defined as
(DWPCH_EC] :(DWPCH_ECJ 1,
|° in dB IOf in dB Min 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

Measurement Period TDD inter
: = N }ms

Tmeas.:rement TDD inter — MaX{TMeerement Period TDD inter ! N basic measurement TDD inter N
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 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 T easurement TDD inter-

Xbasic measurement TDD inter = 6 (Ce”S)

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

N1pp 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 @n arbitrarily chosen timing.

Npasic_identify Top.inter =80. This is the number of transmission gap patterns in 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.

Nbasic measurement_TDD inter = 9. This i the number of transmission gap patterns in a transmission gap pattern
sequence for inter-frequency TDD measurements during the time period Tessurement_Period TDD inter With @n
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.

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

8.1.2.4.3 Periodic Reporting

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

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

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

ETSI



3GPP TS 25.133 version 11.9.0 Release 11 75 ETSI TS 125 133 V11.9.0 (2014-07)
uncertainty resulting when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is
twicethe TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tigenity oD inter
defined in Section 8.1.2.4.1 When L3 filtering is used an additional delay can be expected.

8.1.2.5 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) InCELL_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 atransmission gap pattern sequence with
purpose "GSM carrier RSS| 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

In the CELL_DCH state the measurement period, T viessurement Period, csm, fOr the GSM carrier RSSI measurement is 480
ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in TS45.008, 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

=
NI RUGIENS

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 meansthat, 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 as far 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 aUE requiring compressed mode

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern
sequence 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 avail able transmission gap pattern sequence with purpose "GSM BSIC re-
confirmation”. The requirements 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.
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If the network requests measurements on a GSM cell with BSIC verified, the UE shall behave as follows:

- 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 a GSM 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 one time (initial BSIC identification) and from that moment the BSIC shall be re-confirmed
at least once every T e confirm abort SECONS. 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 Nigeniity_aport 8N Tre-confirm _abort '€ defined by higher layers and are signalled to the UE together with the
transmission gap pattern sequence. Nigenity 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 the initial BSIC identification procedure. T reconfirm_sbort
indicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cdll 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 aUE 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 cellsthat are requested with BSIC verified the UE shall attempt to decode the SCH on the BCCH carrier of
the 8 strongest BCCH carriers of the GSM cells indicated in the measurement control information. The UE shall give
priority for BSIC 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 RSS| value after layer
3 filtering. The GSM signal strength levels used in BSIC identification for arranging GSM cellsin signal strength order
shall be based on the latest GSM carrier RSSI measurement results available.

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 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 Nigeniry anort SUCCESSIVE 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 al the rest of the 8 strongest GSM BCCH carriersin the monitored set with unknown BSIC.

Nigeniify_abort ValUES are given for a set of reference patterns in table 8.7. Tigenify_anort 1S the €lapsed time during Nigenty 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 failsto decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM cell within T e confirm_sbort SECONAS, the UE shall abort the BSIC re-confirmation attempts for that GSM cell.
The GSM cell shall be treated asanew 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 BSIC re-confirmation attempts for
the 8 strongest GSM cells in the monitored list.

Nre-confirm_abort 1S the number of transmission gap patterns executed during Teconfirm 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 TTI of the uplink DCCH . The delay
uncertainty istwicethe TTI of the uplink DCCH.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T yeasurement Period, v (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* Tyeasrement Period, Gsm» WHEre Teasrement 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 requirementsin this section apply only to UEs supporting UTRAN FDD and E-UTRAN FDD and TDD.

1) In CELL_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 atransmission 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]
210 - 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. Thisisfurther 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 =N T B0,
Identify, E-UTRAN — '™ freq,E-UTRA ~ ! Basic_Identify E-UTRAN T ms;
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 Tgg ety £-utRAN TS

Where:

Te.utran: 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.

Nireq.e-uTrRaN  This is the number of E-UTRAN carriers being monitored
Trasic_identify_ e-UTRAN = 480MS
When L3 filtering is used an additional delay can be expected.
An E-UTRANCell shall be considered detectable when
- RSRP|sm 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 9.1.4bwith
measurement period of Tyeasrement period E-UTRAN =480 X Ngreq MS Where Ngq iS the number of E-UTRAN frequencies
indicated in the inter-RAT measurement control information.

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 8 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.
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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 resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is
twicethe TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T jgeniry £-utrAN
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 igeniry £-utran 8Nd then triggers the measurement report as
per TS 25.331, section 14 [16], the event triggered measurement reporting delay shall be less than Tyeasurement_ Period_E-
uTraAN 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 all 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.

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
SFN-SFN 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.
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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 requested to make measurements under different Measurement Identities [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