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Foreword

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

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

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

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

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

The present document specifies the Access Stratum (AS) part of the Idle Mode procedures applicable to a UE. The non-
access stratum (NAS) part of Idle mode procedures and processesis specified in [5].

The present document also specifies cell selection and resel ection processes applicable to UEs in connected mode.
Invocation of these processesis described in [4].

The present document specifies the model for the functional division between the NAS and ASinaUE.

The present document appliesto all UEs that support at least UTRA, including multi-RAT UEs as described in 3GPP
specifications, in the following cases:

- Whenthe UE is camped on a UTRA cdll;
- When the UE is searching for a cell to camp on;
NOTE: Thedetailsfor those cases are described in the specifications of the other RAT.

The present document presents also examples of inter-layer procedures related to the idle mode processes and describes
idle mode functionality of adual RAT UTRA/GSM UE.

The present document also specifies how idle-mode and resel ection procedures are affected by the provision of MBMS
services.

2 References

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

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

* For a specific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 43.022: "Functions related to Mobile Station in idle mode and group receive mode".

[2] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

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

[4] 3GPP TS 25.331: "Radio Resource Control (RRC); protocol specification”.

[5] 3GPP TS 23.122: "NAS functions related to Mobile Station (MS) in idle mode ".

[6] 3GPP TR 25.922: "Radio Resource Management Strategies”.

[7] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[8] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[9] 3GPP TS 22.011: " Service accessibility".

[10] 3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[171] 3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".
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[12] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
[13] 3GPP TS 45.008: "Radio subsystem link control".
[14] 3GPP TS 25.214: "Physical layer procedures (FDD)".
[15] 3GPP TS 25.224: "Physical Layer Procedures (TDD)".
[16] 3GPP TS 24.008: "Mobile radio interface layer 3 specification, Core Network Protocols - Stage 3".
[17] 3GPP TS 25.346: "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the
Radio Access Network (Stage-2)".
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following definitions and the definitionsin [12] apply.

Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attempt emergency calls
on an acceptable cell.

Available PLMN: A PLMN for which the UE has found at least one cell and read its PLMN identity.
Barred Cell: A cell aUE is not alowed to camp on.

Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors
system information and (in most cases) paging information.

Camped on any cell: UE isin idle mode and has completed the cell selection/resel ection process and has chosen a cell
irrespective of PLMN identity.

DRX cycle: Individual timeinterval between monitoring Paging Occasion for a specific UE.

Equivalent PLM N list: List of PLMNs considered as equivalent by the UE for cell selection, cell reselection and
handover according to the information provided by the NAS.

Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN
identity are the same as the MCC and MNC of the IMS].

Location Registration (LR): UE registersits presence in aregistration area, for instance regularly or when entering a
new registration area.

Maximum DRX cycle: Timeinterval for the longest possible DRX cyclein acell.
MBM S Activated Service: An MBMS service that the UE has joined (multicast) or isinterested in (broadcast).

MBMS Preferred Layer (PL): A frequency layer that isindicated by the UTRAN to be preferred for camping for
MBMS purposes.

Paging Block Periodicity (PBP): Period of the occurrence of Paging Blocks. (For FDD, PBP = 1).

Paging M essage Receiving Occasion (TDD only): The frame where the UE receives actual paging message.

Paging occasion:

(FDD) The SFN of the PICH frame where the UE monitors its paging indicator (i.e. the SFN of the PCCPCH framein
which the PICH frame begins).

(TDD) The paging block, which consists of several frames. The value of Paging Occasion is equal to the first frame of
the Paging Block.

Process: A local action in the UE invoked by a RRC procedure or an Idle Mode procedure.
Radio Access M ode: Radio access mode of the cell, FDD or TDD.

ETSI
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Radio Access Technology: Type of technology used for radio access, for instance UTRA or GSM.
Registered PLMN: Thisisthe PLMN on which certain Location Registration outcomes have occurred [5].

Registration Area: (NAS) registration areais an areain which the UE may roam without a need to perform location
registration, which isaNAS procedure.

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system
information.

Restricted Cell: A cell on which camping is allowed, but access attempts are disallowed for UES whose access classes
are indicated as barred.

Selected PLMN: Thisisthe PLMN that has been selected by the NAS, either manually or automatically.
Serving cell: The cell on which the UE is camped.

Strongest cell: The cell on aparticular carrier that is considered strongest according to the layer 1 cell search procedure
[14][15]. Asthe details of the layer 1 cell search are implementation dependent, the precise definition of 'strongest cell'
is also implementation dependent.

Suitable Cell: Thisisacell on which an UE may camp. For a UTRA cell, the criteria are defined in subclause 4.3, and
for aGSM cell the criteriaare defined in [1].

3.2 Abbreviations

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

AS Access Stratum

BCCH Broadcast Control Channel

CM Connection Management

CN Core Network

DRX Discontinuous Reception

DSCH Downlink Shared Channel

FDD Freguency Division Duplex

GC Genera Control (SAP)

GPRS General Packet Radio Service

GSM Global System for Mobile Communications
HCS Hierarchical Cell Structure

IMS| International Mobile Subscriber Identity
MBMS Multimedia Broadcast-Multicast Service
MCC Mobile Country Code

MCCH MBM S point-to-multipoint Control Channel
MICH MBMS notification Indicator Channel

MM Mobility Management

MNC Mobile Network Code

MSCH MBM S point-to-multipoint Scheduling Channel
MTCH MBM S point-to-multipoint Traffic Channel
NAS Non-Access Stratum

NI (MBMS) Notification Indicator

PCH Paging Channel

Pl Page Indicator

PICH Page Indication Channel

PLMN Public Land Mobile Network

RAT Radio Access Technology

RRC Radio Resource Control

SAP Service Access Point

TDD Time Division Duplex

TMGI Temporary Mobile Group Identity

UE User Equipment

UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network

ETSI
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4 General description of Idle mode

4.1 Overview

When a UE is switched on, a public land mobile network (PLMN) is selected and the UE searches for a suitable cell of
this PLMN to camp on. Criteriafor cell selection and cell re-selection between radio access technologies (RATS)
described in this document only consider radio criteria. In addition to RAT, the PLMN type may differ aswell. In this
specification, the term PLMN is used as a generic term covering both GSM MAP and ANSI-41 type of PLMNSs.
According to the type of PLMN, the way to identify it can be different. If the PLMN typeis GSM, the PLMN is
identified by 'PLMN identity’ and if the PLMN typeis ANSI-41, the PLMN isidentified by 'SID’

The NAS shall provide alist of equivalent PLMNS, if available, that the AS shall use for cell selection and cell
reselection.

The UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, and tunes
toits control channel. This choosing is known as "camping on the cell”. The UE will, if necessary, then register its
presence, by means of a NAS registration procedure, in the registration area of the chosen cell and as outcome of a
successful Location Registration the selected PLMN becomes the registered PLMN [5].

If the UE finds a more suitable cell, it reselects onto that cell and camps on it. If the new cell isin adifferent registration
area, location registration is performed.

If necessary, the UE shall search for higher priority PLMNSs at regular time intervals as described in [9] and search for a
suitable cell if another PLMN has been selected by NAS.

NOTE: For RRC connected mode the requirements for the search for higher priority PLMNs are defined in [4].

If the UE loses coverage of the registered PLMN, either anew PLMN is selected automatically (automatic mode), or an
indication of which PLMNs are available is given to the user, so that a manual selection can be made (manua mode).

Registration is not performed by UEs only capable of services that need no registration.
The purpose of camping on a cell in idle mode is fourfold:
a) It enablesthe UE to receive system information from the PLMN.

b) When registered and if the UE wishes to establish an RRC connection, it can do this by initially accessing the
network on the control channel of the cell on which it is camped.

c) If the PLMN receivesacall for the registered UE, it knows (in most cases) the registration area of the cell in
which the UE is camped. It can then send a " paging" message for the UE on control channels of all the cellsin
the registration area. The UE will then receive the paging message because it is tuned to the control channel of a
cell in that registration area and the UE can respond on that control channel.

d) It enablesthe UE to receive cell broadcast services.

If the UE is unable to find a suitable cell to camp on, or the USIM is not inserted, or if the location registration failed
(except for LR rejected with cause #14 or cause #15, see [5] and [16]), it attempts to camp on a cell irrespective of the
PLMN identity, and enters a"limited service" state in which it can only attempt to make emergency calls.

The idle mode tasks can be subdivided into three processes:
- PLMN selection;
- Cell selection and reselection;
- Location registration.

The relationship between these processesisillustrated in Figure 1.
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Figure 1: Overall Idle Mode process

4.2 Functional division between AS and NAS in Idle mode

Table 1 presents the functional division between UE non-access stratum (NAS) and UE access stratum (AS) inidle

mode. The NAS part is specified in [5] and the AS part in the present document. Examples of different idle mode
procedures are presented in Clause 10.
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Table 1: Functional division between AS and NAS in idle mode

Idle Mode
Process

UE Non-Access Stratum

UE Access Stratum

PLMN Selection

Maintain the list of allowed PLMN types. It can be
GSM-MAP only, ANSI-41 only or both.

Maintain a list of PLMNSs in priority order according
to [5]. Select a PLMN using automatic or manual
mode as specified in [5] and request AS to select
a cell belonging to this PLMN. For each PLMN,
associated RAT(s) may be set.

Evaluate reports of available PLMNs from AS for
PLMN selection.

Maintain a list of equivalent PLMN identities.

Search for available PLMNs.

If associated RAT(s) is (are) set for the
PLMN, search in this (these) RAT(s) and
other RAT(s) for that PLMN as specified in

[5].

Perform measurements to support PLMN
selection.

Synchronise to a broadcast channel to
identify found PLMNs.

Report available PLMNs with associated
PLMN type and RAT to NAS on request
from NAS or autonomously.

It shall respect allowed PLMN types
indications from NAS.

Cell Control cell selection for example by indicating Perform measurements needed to support
Selection RAT(s) associated with the selected PLMN to be cell selection.
used initially in the search of a cell in the cell
selection. NAS is also maintaining lists of Detect and synchronise to a broadcast
forbidden registration areas. channel. Receive and handle broadcast
information. Forward NAS system
information to NAS.
Search for a suitable cell. The cells
broadcast their 'PLMN identity' (GSM-MAP)
or 'SID' in the system information. Respond
to NAS whether such cell is found or not.
If associated RATSs is (are) set for the
PLMN, perform the search in this (these)
RAT(s) and other RATs for that PLMN as
specified in [5].
If such a cell is found, the cell is selected to
camp on.
Cell Control cell reselection by for example, Perform measurements needed to support
Reselection maintaining lists of forbidden registration areas. cell reselection.
Maintain a list of equivalent PLMN identities and Detect and synchronise to a broadcast
provide the list to AS. channel. Receive and handle broadcast
information. Forward NAS system
Maintain a list of forbidden LAs and provide the list | information to NAS.
to AS
Change cell if a more suitable cell is found.
Location Register the UE as active after power on. Report registration area information to

registration

Register the UE's presence in a registration area,
for instance regularly or when entering a new
registration area.

Maintain lists of forbidden LAs.

Deregister UE when shutting down.

ETSI
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MBMS Maintain priority information for various services Maintain a list of TMGIs of activated
and participate in service selection. services.

Indicate to AS if an offered session has previously | Notify NAS of service availability and
been received. request NAS to prioritise in case of service
conflicts.

Report to NAS when an activated service
requires action.

Receive and handle the MCCH and MTCH,
and, if applicable, the MSCH and MICH.

4.3 Service type in Idle and Connected Mode

This clause defines the level of service that may be provided by the network to a UE in |dle mode and Connected Mode.
The action of camping on a cell is necessary to get access to some services. Three levels of services are defined for UE:
- Limited service (emergency calls on an acceptable cell)
- Normal service (for public use on a suitable cell)
- Operator service (for operators only on areserved cell)
Furthermore, the cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" isacell on which the UE may camp to obtain limited service (originate emergency calls). Such a
cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call ina
UTRAN network:

- Thecell isnot barred, see subclause 5.3.1.1;
- Thecell selection criteria are fulfilled, see subclause 5.2.3.1.2;
suitable cell:

A "suitable cell" isacell on which the UE may camp on to obtain normal service. Such a cell shall fulfil al the
following requirements.

- Thecdl shal be part of either:

» theselected PLMN, or:

= theregistered PLMN, or:

= aPLMN of the Equivalent PLMN list

according to the latest information provided by the NAS.
- Thecell isnot barred, see subclause 5.3.1.1;

- Thecell ispart of at least one LA that is not part of the list of "forbidden LAs for roaming” [9], which belongs to
aPLMN that fulfills the first bullet above;

- Thecell selection criteriaare fulfilled, see subclause 5.2.3.1.2.

If the IE “Multiple PLMN List” [4] is broadcast in the cell, the cell is considered to be part of all LAswith LAls
constructed from the PLMN identitiesin the “Multiple PLMN List” and the LAC broadcast in the cell.

barred cell:

A cell isbarred if it is so indicated in the system information [4].
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reserved cell:
A cell isreserved if it is so indicated in system information [4].
Exceptions to these definitions are applicable for UEs during emergency calls.

If a UE has an ongoing emergency call, al acceptable cells of that PLMN are treated as suitable for cell reselection for
the duration of the emergency call.

5 Process and procedure descriptions

5.1 PLMN selection

5.1.1 General
In the UE, the AS shall report available PLMNs to the NAS on request from the NAS or autonomously.

UE shall maintain alist of allowed PLMN types. The allowed PLMN type can be GSM-MAP only, ANSI-41 only or
both. During PLMN selection, based on the list of allowed PLMN types and alist of PLMN identities in priority order,
the particular PLMN may be selected either automatically or manually. Each PLMN in thelist of PLMN identities can
be identified by either 'PLMN identity' (GSM-MAP) or 'SID'. In the system information on the broadcast channel, the
UE can receive a'PLMN identity' (GSM-MAP) or a'SID' or a'PLMN identity' (GSM-MAP) and a'SID', in agiven cell.
For agiven cell, the UE might receive several 'PLMN identities' from the system information on the broadcast channel.
The result of the PLMN selection is an identifier of the selected PLMN, the choice being based on the allowed PLMN
types, UE capability or other factors. Thisidentifier is one of either 'PLMN identity' for GSM-MAP type of PLMNs or
'SID' for ANSI-41 type of PLMNSs.

In case that the list of allowed PLMN types includes GSM-MAP, the non-access part of the PLMN selection processis
specified in [5]. In the case that list of allowed PLMN types includes ANSI-41, the non-access stratum part of the
PLMN selection is specified in TIA/EIA/IS-2000.5 and TIA/EIA/1S-707.

5.1.2 Support for PLMN Selection

51.2.1 General

On request of the NAS the AS should perform a search for available PLMNs and report them to NAS.

5.1.2.2 UTRA case

The UE shall scan all RF channelsin the UTRA bands according to its capabilities to find available PLMNs. On each
carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN the
cell belongsto. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the
PLMN reading in [4]) shall be reported to the NAS as a high quality PLMN (but without the RSCP value), provided
that the following high quality criterion is fulfilled:

1. For an FDD cell, the measured primary CPICH RSCP value shall be greater than or equal to -95 dBm.
2. For aTDD cell, the measured P-CCPCH RSCP shall be greater than or equal to -84 dBm.

Found PLMNSs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN
identities are reported to the NAS together with the CPICH RSCP value for UTRA FDD cells and P-CCPCH RSCP for
UTRA TDD cells. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.

The search for PLMNs on the rest of the carriers may be stopped on request of the NAS. The UE may optimise this
search by using stored information of carrier frequencies and optionally also information on cell parameters, e.g.
scrambling codes, from previously received measurement control information elements.

Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of
that PLMN to camp on.
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5.1.2.3 GSM case
Support for network selection in GSM is described in [1].

5.2 Cell selection and reselection in idle mode

5.2.1 Introduction
As stated in clause 1, the present document applies to UES that support at least UTRA.

Different types of measurements are used in different RATs and modes for the cell selection and reselection. The
performance requirements for the measurements are specified in [10] and [11].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(S)
associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and alist of equivalent
PLMNSs. The UE shall select a suitable cell and the radio access mode based on idle mode measurements and cell
selection criteria.

In order to speed up the cell selection process, stored information for several RATs may be available in the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply a change of RAT. Details on performance
requirements for cell reselection can be found in [10] and [11].

The NASisinformed if the cell selection and reselection results in changes in the received system information.
For normal service, the UE has to camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:
- Receive system information from the PLMN;
- Recelveregistration area information from the PLMN, e.g., location area and routing area; and
- Receive other AS and NAS Information;
- If registered:
- receive paging and notification messages from the PLMN; and

- initiate call setup for outgoing calls or other actions from the UE.
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522 States and state transitions in Idle Mode
Figure 2 shows the states and proceduresin Idle Mode.

go here whenever a

new PLMN is
selected
cell information no cell information
stored for the PLMN stored for the PLMN
Stored ] Initial
information | nosuitable cell found > Cell Selection
Cell Selection
no suitable
cell found suitable cell found suitable cell found
no suitable
| cell found
Cell Selection NAS indicates that
when leaving suitable Camped registration on selected
connected cell found PLMN is rejected —
normally B
mode (except with cause #14
* or #15 [5][16])
return to leave trigger
idle mode idle mode suitable
cell found
I
Connedcted Cell .
mode Reselection no suitable
Evaluation cell found
Process
go here
when no
vy USIM in
the UE

Any Cell
Selection

no acceptable cell found

USIM inserted

acceptable
cell found

Cell Selection
acceptable

when leaving cell found Camped on suitable
connected — any cell cell found
mode

return to leave trigger T

idle mode idle mode acceptable
cell found
Connected |
mode Cell
(Emergency Reselection no acceptable
calls only) Evaluation _ cell found
Process
Figure 2: Idle Mode Cell Selection and Reselection
In any state, a new PLMN selection causes an exit to number 1
5.2.2.1 Cell Selection process overview

Whenever aPLMN has been selected by NAS, the UE shall attempt to find a suitable cell to camp on.
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The NAS may control the cell selection by:
- providing information on RAT(S) associated with the selected PLMN;
- maintaining lists of forbidden registration areas;
- providing alist of equivalent PLMNSs;

One or several RATs may be associated with the selected PLMN. In[5] it is specified which RAT a UE shall select to
search for a suitable cell of the selected PLMN.

The AS shall attempt to find a suitable cell to camp on as specified in clause 5.2.3.

If asuitable cell isfound, the UE shall select this cell to camp on, and report this event to NAS so that the necessary
NAS registration procedures can be performed. When the registration is successful, the UE enters in state Camped
normally in order to obtain normal service.

If the UE is unable to find any suitable cell of selected PLMN the UE shall enter the Any cell selection state.

5.2.2.2 Camped normally state overview
In this state, the UE obtains normal service and performs the tasks specified in 5.2.5.

If after a Cell reselection evaluation process a better cell isfound, the Cell reselection procedureis performed. If no
suitable cell isfound, the UE shall enter the state Any cell selection.

If anecessary NAS registration is rejected, the UE shall enter the Any cell selection state, except if the LR is rejected
with cause #14 or cause #15. In this case the UE shall behave as specified in [5] and [16].

When UE leavesidle mode in order to enter the state Connected mode, the UE shall attempt to access the current
serving cell. If the access attempt to the serving cell fails, the UE shall use the Cell reselection evaluation procedure.

5.2.2.3 Connected mode State overview
The procedures in Connected mode state are specified in [4]

When returning to idle mode, the UE shall use the procedure Cell selection when leaving connected mode in order to
find a suitable cell to camp on and enter state Camped normally. If a suitable cell isfound, then the AS reportsthis
event to NAS to be capable to perform necessary NAS registration procedures. If no suitable cell isfound, the Sored
information cell selection procedure shall be used.

If no suitable cell isfound in cell reselection evaluation process, the UE enters the state Any cell selection.

5.2.2.4 Any cell selection State overview
In this state the UE performs the tasks specified in subclause 5.2.8

The state Any cell selection isalso entered if the NAS indicates that alocation registration is rejected except if the LR is
rejected with cause #14 or cause #15, see [9], or if thereis no USIM in the UE.

If the UE received an LR reject with cause #14 or cause #15 the UE shall behave as specified in [5] and [16].

If an acceptable cell isfound, the UE shall inform the NAS and camp on this cell and obtain limited service, state
Camped on any cell. The subseguent actions of the NAS regarding the PLMN selection are specified in [5].

5.2.2.5 Camped on any cell State overview

In this state the UE obtains limited service and shall behave as specified in subclause 5.2.9. The UE shall regularly
attempt to find a suitable cell, trying all RATsthat are supported by the UE. If a suitable cell isfound, this causes an
exit to number 2 in figure 2.

NOTE: The'PLMN selection’ process may select anew PLMN at any time in idle mode, which in Figure 2 causes
an exit to number 1.
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5.2.3 Cell Selection Process
5.2.3.1 UTRA case

5.2.3.1.1 Description
The UE shall use one of the following two search procedures:
a) Initial Cell Selection

This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan al
RF channelsin the UTRA bands according to its capabilities to find a suitable cell. On each carrier, the UE
need only search for the strongest cell. Once a suitable cell isfound this cell shall be selected.

b) Stored Information Cell Selection

This procedure requires stored information of carrier frequencies and optionally also information on cell
parameters, e.g. scrambling codes, from previously received measurement control information elements.
Once the UE has found a suitable cell the UE shall select it. If no suitable cell isfound the Initial cell
selection procedure shall be started.

5.2.3.1.2 Criteria
[This subclause will need material on the MBMS offset, expected as part of the FLC changes.]

The cell selection criterion Sis fulfilled when:

for FDD cdlls: Srxlev >0 AND Squal >0
for TDD célls: Srxlev >0

Where:

Squal = Qquaimess — Qqualmin
Srxlev = Qrievmess - Qrxlevmin - Pcompensation
Squal Cell Selection quality value (dB)
Applicable only for FDD cells.

Srxlev Cell Selection RX level value (dB)

Qquaimeas Measured cell quality value. The quality of the received signal expressed in CPICH E./Ng
(dB) for FDD cells. CPICH Ec/NO shall be averaged as specified in [10]. Applicable only
for FDD cells.

Qrxievmeas Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm)
and P-CCPCH RSCP for TDD cells (dBm).

Qqualmin Minimum required quality level in the cell (dB). Applicable only for FDD cells.

Qrxlevmin Minimum required RX level in the cell (dBm)

Pcompensation max(UE_TXPWR_MAX RACH - P_MAX, 0) (dB)

UE_TXPWR_MAX_RACH Maximum TX power level an UE may use when accessing the cell on RACH (read in
system information) (dBm)

P_MAX Maximum RF output power of the UE (dBm)
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5.2.3.2 GSM case

The cell selection criteriaand proceduresin GSM are specified in [1].

5.24 Void

5.25 Camped Normally State

5251 UTRA case
When camped normally, the UE shall perform the following tasks:

- select and monitor the indicated PICH and PCH of the cell as specified in clause 8 according to information sent
in system information;

- monitor relevant System Information. Thisis specifiedin [4];
- perform necessary measurements for the cell reselection eval uation procedure;
- execute the cell reselection evaluation process on the following occasions/triggers:
1) UEinternal triggers, so asto meet performance as specified in [10] and [11];
2) When information on the BCCH used for the cell reselection eval uation procedure has been modified
If the UE supports MBM S and MBMS s active in the cell and the UE is permitted to receive MBMS servicesin the
cell, the UE shall perform MBM S tasks as specified in subclause 6.3.
5.2.5.2 GSM case
The Camped Normally State is specified in [1].

5.2.6 Cell Reselection Evaluation Process

526.1 UTRA case

The cell reselection process is specified in the following sub-clauses:

5.2.6.1.0 Use of MBMS PL

In the cell reselection process, an MBM S PL shall only be applicable while the UE is receiving an MBMS session from
one or more of the ongoing activated MBMS services for which this PL isindicated.

5.2.6.1.1 Measurement rules for cell re-selection when HCS is not used

The measurement rules below apply in Idle, URA_PCH, CELL_PCH states. In CELL_FACH state the UE is required
to perform measurements on all intra-frequency, inter-frequency and inter-RAT cells listed in system information
according to requirements specified in [10]. In Idle, URA_PCH, CELL_PCH and CELL_FACH states the UE shall only
consider those cells the UE is mandated to measure according to the measurement rules bel ow as measured cellsin the
cell reselection criteria (subclause 5.2.6.1.4).

If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-
frequency measurements and inter-RAT measurements, the UE shall:

- use Squal for FDD cellsand Srxlev for TDD for Sx, and apply the following rules.

1. If SX > Spyrasearch, UE may choose to not perform intra-frequency measurements.
If SX <= Sintrasearch, PErform intra-frequency measurements.
I Sintrasearch, 1S NOt sent for serving cell, perform intra-frequency measurements.
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2. If SX > Spiersearchy @Nd Srxlev > Seearennics I Ssearchiics 1S Signalled, UE may choose to not perform inter-frequency
measurements.
If SX > Sitersearchy OF SIXIEV <= Sgarentics If Ssearchiics 1S signalled, perform inter-frequency measurements.
If Sintersearchy 1S NOL SeNt for serving cell, perform inter-frequency measurements.

3. If Sx > Ssearchgat m, @nd Srxlev > Sycsratm if Shesratm IS Signalled, UE may choose to not perform
measurements on cells of RAT "m".
If SX <= Ssearchrat m, OF SrXlev <= Scsratm if Sicsratm 1S Signalled, perform measurements on cells of RAT
m".
If Ssearchrat m, 1S NOt sent for serving cell, perform measurements on cells of RAT "m".
If HCSisnot used and if St searchratm 1S Sent for serving cell, UE shall ignore it.
NOTE: The presence of Sgachics and Sycsratm thresholds in system information are used to avoid introducing
new parameters to system information and their presence does not imply that HCS is used.
5.2.6.1.1a High mobility state when HCS is not used

High-mobility, as applied in HCS case, is also applicable in non-HCS if the parameters non-HCS _ Termax, NON-
HCS_Ncgr and non-HCS_T crmaxnyst &€ SeNt on the system information broadcast.

If in non-HCS environment the number of cell reselections during time period non-HCS_ T crmax €Xceeds Nnon-HCS Ncr,
high-mobility state has been detected.

When the number of cell reselections during time period non-HCS_T crmex NO longer exceeds non-HCS Ncg, the UE
shall:

- continue in high-mobility state.
- if the criteriafor entering high mobility is not detected during time period Nnon-HCS-T crmaxtyst:
- exit high-mobility.
If the UE isin non-HCS environment and in high-mobility state, the UE shall apply the speed dependent scaling rules as
defined in subclause 5.2.6.1.4.
5.2.6.1.2 Measurement rules for cell re-selection when HCS is used

The measurement rules below apply in ldle, URA_PCH, CELL_PCH states. In CELL_FACH state the UE isrequired
to perform measurements on all intra-frequency, inter-frequency and inter-RAT cellslisted in system information
according to regquirements specified in [10]. In Idle, URA_PCH, CELL_PCH and CELL_FACH states the UE shall only
consider those cells the UE is mandated to measure according to the measurement rules bel ow as measured cellsin the
cell reselection criteria (subclause 5.2.6.1.4).

If the system information broadcast in the serving cell indicates that HCS is used, then for intra-frequency and inter-
frequency measurements, the UE shall:

use HCS priority; as the HCS priority broadcast in the system information and apply the following rule:
IFan MBMSPL isused THEN

- Ifthe UEisin HCSlow mobility state, for serving cell and neighbour cells belonging to the MBMS PL set
the HCS priority = HCS priority; + HCS_OFFoms.

- If the UEisin HCS high mobility state, for serving cell and neighbour cells belonging to the MBMS PL set
the HCS priority = HCS priority;.

- for serving cell and neighbour cells not belonging to the MBMS PL, set the HCS priority = HCS priority;.
IFan MBMSPL isnot used THEN
For serving cell and all neighbour cells set HCS priority = HCS priority,

Then apply this to the following:
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1. For intra-frequency and inter-frequency measurement rules for UEs not in high-mobility
use Squal for FDD cellsand Srxlev for TDD cells for Sx and apply the following rules.
IF (Srxlevs <= Ssearchycs) or (if FDD and S, <= Sersearcn) THEN
measure on al intra-frequency and inter-frequency cells.
ELSE

IF (Sx > Sntrasearch) THEN

measure on al intra-frequency and inter-frequency cells, which have higher HCS priority level than the
serving cell

ELSE

measure on al intra-frequency and inter-frequency cells, which have equal or higher HCS priority level
than the serving cell

ENDIF
IF (Sitrasearch 1S NOt sent for the serving cell) THEN
measure on al intra-frequency cells. Fast-moving UES may also use thisrule.

measure on all inter-frequency cells, which have higher HCS priority level than the serving cell unless
measurement rules for fast-moving UEs are triggered.

ENDIF
ENDIF
If HCSisused and if Seachics OF Sintersearch (in FDD) are not sent for the serving cell, UE shall:
- measure on al intra-frequency and inter-frequency cells.
2. For intra-frequency and inter-frequency measurement rules for fast-moving UESs:

If the number of cell reselections during time period T crmex €XCeeds Ncr, high-mobility has been detected. In this
high-mobility state, UE shall

- IF (Srxlevs <= Ssearchycs) or (if FDD and Sy <= Siptersearch)s OF Ssearchics OF Sintersearch (in FDD) are not sent for the
serving cell THEN

measure on all intra-frequency and inter-frequency cells.
ELSE

- measure intra-frequency and inter-frequency neighbouring cells, which have equal or lower HCS priority
than serving cell.

ENDIF

When the number of cell reselections during time period Tcrmax NO longer exceeds Ncg, UE shall
- continue these measurements during time period T crmeaxtyst
- if the criteriafor entering high mobility is not detected during time period Tcimeaxtys:

- exit high-mobility.

When serving cell belongsto a hierarchical cell structure, the UE shall follow these rules for Inter-RAT measurements:
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1

2.

Inter-RAT threshold-based measurement rules for UEs not in high-mobility

use Squal for FDD cellsand Srxlev for TDD cellsfor Sx and apply the following rules.

IF (Srxlevs <= Sycsratm) O (if FDD and Squa <= Ssearchratm) THEN

UE shall measure on all inter-RATm cells.

ELSE

IF (S« > Simit,searchratm) THEN
UE may choose to not measure neighbouring cellsin RAT "m".
ELSE

UE shall measure on all neighbouring cellsin RAT "m", which have equal or higher HCS priority level
than the serving cell

ENDIF

ENDIF

If HCSisused and if SycsratmiS not sent for the serving cell, UE shall measure on all inter-RATm cells.

Inter-RAT measurement rules for fast-moving UES

If the number of cell reselections during time period Tcrmax €XCeeds Ncg, high-mobility has been detected. In
this high-mobility state, UE shall

IF (Srxlevs <= Sycsratm) OF (if FDD and Syua <= Ssearchratm): OF Sticsratm OF Ssearchratm @€ Not sent for the
serving cell THEN

- UE shal measure on al inter-RATm cells.
ELSE

- measure the neighbouring cellsin RAT "m", which have an equal or lower HCS priority than the serving
cell

ENDIF

When the number of cell reselections during time interval Tcrmax NO longer exceeds Neg, UE shall
- continue these measurements during time period T crmeaxyst
- if thecriteriafor entering high mobility is not detected during time period T crmeaxtyst

- exit high-mobility.

5.2.6.1.3 Highest ranked cells with access restrictions

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.6.1.4,
the UE shall check if the accessis restricted according to the rulesin subclause 5.3.1.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1.1, the UE shall not
consider these as candidates for cell reselection. This limitation is removed when the highest ranked cell changes.

5.26.1.4 Cell Reselection Criteria

[This subclause will need material on the MBMSS offset, expected as part of the FLC changes.]

The following cell re-selection criteriaare used for intra-frequency cells, inter-frequency cells and inter-RAT cells:
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The quality level threshold criterion H for hierarchical cell structuresis used to determine whether prioritised ranking
according to hierarchical cell re-selection rules shall apply, and is defined by:

Hs = Qrmeasss - QhCSs

Hn = Qumeasin - QhCSn_TOn* Ln

If it isindicated in system information that HCS is not used, the quality level threshold criterion H is not applied.

The cell-ranking criterion R is defined by:

Rs= Qmeasis + Qhysts + Qoffmbms

Rn = Qmeas,n = Qoff%tsn + QOffmbmS- TOn * (1 - Ln)

where;
the signalled value Qoffmbmsis only applied to those cells (serving or neighbouring) belonging to the MBM S PL

where;

TOn = TEMP_OFFSETn * W(PENALTY_TIMEn—Thn)

Lhn=0 if HCS_PRIOn = HCS_PRIOs
Ln=1 if HCS_PRIOn <> HCS_PRIOs
W(x) =0 forx <0

W(x) =1 forx>=0

TEMP_OFFSET , applies an offset to the H and R criteriafor the duration of PENALTY_TIME, after atimer T, has
started for that neighbouring cell.

TEMP_OFFSET, and PENALTY_TIME, are only applicable if the usage of HCS isindicated in system information.

Thetimer T, isimplemented for each neighbouring cell. Ty, shall be started from zero when one of the following
conditions becomes true:

- if HCS_PRIO, <> HCS PRIO; and
Qmeas;n > th%
Or
- if HCS PRIO, = HCS PRIO;and

- for serving FDD and neighbour FDD cellsif the quality measure for cell selection and reselection is set to
CPICH RSCP in the serving cell, and:

Qmeas,n > Qmeas:s+ QOffSEtls,n
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for serving FDD and neighbour FDD cells if the quality measure for cell selection and reselectionis set to

CPICH Ec/No in the serving cell, and:

Qmeasn > Qmea&s"' QOffthS,n

for all other serving and neighbour cells:

Qmeasn > Qmea&s"' QOffwtlS,n

Tn for the associated neighbour cell shall be stopped as soon as any of the above conditions are no longer fulfilled. Any
value calculated for TO, isvalid only if the associated timer T, is still running else TO, shall be set to zero.

At cell-reselection, atimer Ty, is stopped only if the corresponding cell is not a neighbour cell of the new serving cell, or

if the criteria given above for starting timer T, for the corresponding cell is no longer fulfilled with the parameters of
the new serving cell. On cell re-selection, timer T,, shall be continued to be run for the corresponding cells but the
criteria given above shall be evaluated with parameters broadcast in the new serving cell if the corresponding cells are
neighbours of the new serving cell.

Sn

Cell Selection value of the neighbouring cell, (dB)

Qmeas

Quality value. The quality value of the received signal derived from the averaged CPICH
Ec/No or CPICH RSCP for FDD cells, from the averaged P-CCPCH RSCP for TDD cells
and from the averaged received signal level for GSM cells. The averaging of these
measurement quantities are performed as specified in [10] and [11]. For FDD cells, the
measurement that is used to derive the quality value is set by the
Cell_selection_and_reselection_quality measure information element.

Cell reselection parameters broadcast in system information are listed in subclause 5.2.6.1.5.

The cell selection criterion S used for cell reselection is fulfilled when:

Where :

for FDD cdlls;
for TDD cdlls:

for GSM cdlls:;

Srxlev >0 AND Squa >0
Srxlev >0

Srxlev >0
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Squal = Qquaimeas — Qqualmin

Srxlev = Qrievmess - Qrxlevmin - Pcompensation

Squal Cell Selection quality value (dB)
Applicable only for FDD cells.
Srxlev Cell Selection RX level value (dB)
Qqualmeas Measured cell quality value. The quality of the received signal expressed in CPICH E./Ng

(dB) for FDD cells. CPICH Ec/NO shall be averaged as specified in [10].
Applicable only for FDD cells.

Qrxievmeas Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm),
P-CCPCH RSCP for TDD cells (dBm) and the averaged received signal level as
specified in [10] for GSM cells (dBm). CPICH RSCP, P-CCPCH RSCP and the received
signal level for GSM cells shall be averaged as specified in [10] and [11].

Qqualmin Minimum required quality level in the cell (dB). Applicable only for FDD cells.
Qrxlevmin Minimum required RX level in the cell (dBm)
Pcompensation max(UE_TXPWR_MAX RACH - P_MAX, 0) (dB)

UE_TXPWR_MAX_RACH Maximum TX power level an UE may use when accessing the cell on RACH (read in
system information) (dBm)

P_MAX Maximum RF output power of the UE (dBm)

If HCSisnot used in the serving cell the UE shall perform ranking of all cellsthat fulfil the criterion S, among:
- al measured cells (see subclause 5.2.6.1.1).
If HCSisused in the serving cell the UE shall perform ranking of all cellsthat fulfil the criterion S among

1. wheninlow-mobility (see subclause 5.2.6.1.2),

- al measured cells, that have the highest HCS _PRIO among those cells that fulfil the criterion H >= 0.
- al measured cells, not considering HCS priority levels, if no cell fulfil the criterion H >= 0.
2 whenin high-mobility (see subclause 5.2.6.1.2),
- all measured cells, among those cells that fulfil the criterion H >= 0.
- al measured cells, not considering HCS priority levels, if no cell fulfil the criterion H>= 0.

If HCSisused in the serving cell and UE high-mobility has been detected, prioritise re-selection of intra-frequency,
inter-frequency and RAT "m" neighbouring cells on lower HCS priority level than the serving cell before neighbouring
cells on the same HCS priority level asthe serving cell, and prioritise neighbouring cells having the same HCS priority
as the serving cell before neighbouring cells having higher HCS priority level than the serving cell.

The cells shall be ranked according to the R criteria specified above, deriving Qmeasn 8d Qmesssand calculating the R
values using CPICH RSCP, P-CCPCH RSCP and the averaged received signal level as specified in [10] and [11] for
FDD, TDD and GSM cells, respectively.

The offset Qoffsetls,is used for Qoffsets, to calculate R, the hysteresis Qhystls is used for Qhysts to calculate Rs. For
UE in RRC connected mode states CELL_PCH or URA_PCH the hysteresis Qhysts takes the value Qhystlspcy to
caculate Ry, if provided in SIB4 [see 4]. For UE in RRC connected mode state CELL_FACH the hysteresis Qhysts
takes the value Qhystlseach to calculate R, if provided in SIB4 [see 4].

If the usage of HCS isindicated in system information, TEMP_OFFSET1,, is used for TEMP_OFFSET,, to calculate
TO,. If itisindicated in system information that HCSis not used, TEMP_OFFSET,, is not applied when calculating R,
The best ranked cell isthe cell with the highest R value.

If aTDD or GSM cell isranked as the best cell, then the UE shall perform cell re-selection to that TDD or GSM cell.
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If an FDD cell isranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH
RSCP, the UE shall perform cell re-selection to that FDD cell.

If an FDD cell isranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH
Ec/No, the UE shall perform a second ranking of the FDD cells according to the R criteria specified above, but using
the measurement quantity CPICH Ec/No for deriving the Qmeasn and Qmeassand calculating the R values of the FDD
cells. The offset Qoffset2s, is used for Qoffsety, to calculate Ry, the hysteresis Qhyst2; is used for Qhysts to calculate
R.. For UE in RRC connected mode states CELL_PCH or URA_PCH the hysteresis Qhyst, takes the val ue Qhyst2s pcyy
to calculate R, if provided in SIB4 [see 4]. For UE in RRC connected mode state CELL_FACH the hysteresis Qhysts
takes the value Qhyst2;ac to calculate R, if provided in SIB4 [see 4]. If the usage of HCS isindicated in system
information, TEMP_OFFSET2, isused to calculate TO,,. If it isindicated in system information that HCSis not used,
TEMP_OFFSET, is not applied when calculating R,. Following this second ranking, the UE shall perform cell re-
selection to the best ranked FDD cell.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

- the new cell is better ranked than the serving cell during atime interval Treselection. For UE in RRC connected
mode states CELL_PCH or URA_PCH the interval Treselectionspcy applies, if provided in SIB4 [see 4], while
for UE in RRC connected mode state CELL_FACH the interval Treselectionseacy applies, if provided in SIB4
[see 4]. For hierarchical cell structures when high mobility state has not been detected, if according to the HCS
rules the serving cell is not ranked then all the ranked cells are considered to be better ranked than the serving
cell.

Additionally the UE shall apply the following scaling rulesto Treselections or Treselectionspcy or
Treselectionspach:

For intra-frequency cells and high mobility state not detected:
- no scaling applied.
- For intra-frequency cells and high mobility state is detected:

- multiply Treselections or Treselectionspc Or Treselectionseacy by the IE " Speed dependent ScalingFactor
for_Treselection” if sent on system information.

- For inter-frequency cells and high mobility state not detected:

- multiply Treselections or Treselectionspc Or Treselectionsacy by the IE " Inter-Frequency ScalingFactor
for Treselection" if sent on system information.

- For inter-frequency cells and high mobility state is detected:

- multiply Treselections or Treselectiongpcy Or Treselectiongpacy by both the I|Es " Speed dependent
ScalingFactor for_Treselection” if sent on system information and "Inter-Frequency ScalingFactor for
Treselection" if sent on system information.

- For inter-RAT cells and high mobility state not detected:

- multiply Treselections or Treselectionspc Or Treselectionsgacy by the IE "Inter-RAT ScalingFactor for
Treselection” if sent on system information.

- For inter-RAT cellsand high mobility state is detected:

- multiply Treselections or Treselectionspc Or Treselectionseacn by both the I|Es “ Speed dependent
ScalingFactor for_Treselection” if sent on system information and “Inter-RAT ScalingFactor for
Treselection” if sent on system information.

In case scaling is applied to Treselections or Treselectionspcy, the UE shall round up the result after all scalings
to the nearest second. In case scaling is applied to Treselectiongpach, the UE shall round up the result after all
scalings to the nearest 0.2 seconds.

- morethan 1 second has elapsed since the UE camped on the current serving cell.
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5.2.6.1.5 Cell reselection parameters in system information broadcasts

The selection of values for network controlled parameters can be optimised by means of different methods. Examples of
methods are described in [6]. Cell reselection parameters are broadcast in system information and are read in the serving
cell asfollows:

Qoffsetly,

This specifies the offset between the two cdlls. It is used for TDD and GSM cells and for FDD cells in case the quality
measure for cell selection and re-selection is set to CPICH RSCP.

Qoffset2s,

This specifies the offset between the two cells. It isused for FDD cellsin case the quality measure for cell selection and
re-selection is set to CPICH Ec/No.

Qhyst1s

This specifies the hysteresis value (Qhyst). It is used for TDD and GSM cells and for FDD cellsin case the quality
mesasure for cell selection and re-selection is set to CPICH RSCP.

Qhyst1spcH

This specifies the hysteresis value (Qhyst) to be used in RRC connected mode states CELL_PCH and URA_PCH. Itis
used for TDD and GSM cells and for FDD cellsin case the quality measure for cell selection and re-selectionis set to
CPICH RSCP. If this parameter is not provided in SIB4, Qhystl shall be used.

Qhystlsrach

This specifies the hysteresis value (Qhyst) to be used in RRC connected mode state CELL_FACH. It is used for TDD
and GSM cellsand for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.
If this parameter is not provided in SIB4, Qhyst1 shall be used.

Qhyst2s

This specifies the hysteresis value (Qhyst). It is used for FDD cellsif the quality measure for cell selection and re-
selection is set to CPICH Ec/No.

Qhyst2spcH

This specifies the hysteresis value (Qhyst) to be used in RRC connected mode states CELL_PCH and URA_PCH. Itis
used for FDD cellsif the quality measure for cell selection and re-selection is set to CPICH Ec/No. If this parameter is
not provided in SIB4, Qhyst2; shall be used.

Qhyst2pach

This specifies the hysteresis value (Qhyst) to be used in RRC connected mode state CELL_FACH. It isused for FDD
cellsif the quality measure for cell selection and re-selection is set to CPICH Ec/No. If this parameter is not provided in
SIB4, Qhyst2 shall be used.

HCS PRIOg HCS PRIO,

This specifiesthe HCS priority level (0-7) for serving cell and neighbouring cells.

HCS priority level 0 means lowest priority and HCS priority level 7 means highest priority.

HCS OFFpms

This specifies the offset to the normal HCS priority level that is used for cells belonging to the MBMS PL.
Qhcs;, Qhcs;

This specifies the quality threshold levels for applying prioritised hierarchical cell re-selection.
Qoffmbms

This specifies the additional offset added to cells belonging to the MBMS PL.
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Qqualmin

This specifies the minimum required quality level in the cell in dB. It isnot applicable for TDD cellsor GSM cdlls.
Qrxlevmin

This specifies the minimum required RX level in the cell in dBm.

PENALTY_TIME,

This specifies the time duration for which the TEMPORARY _OFFSET,, is applied for a neighbouring cell.
TEMPORARY_OFFSET1,

This specifies the offset applied to the H and R criteriafor aneighbouring cell for the duration of PENALTY_TIME,. It
isused for TDD and GSM cells and for FDD cellsin case the quality measure for cell selection and re-selection is set to
CPICH RSCP.

TEMPORARY_OFFSET2,

This specifies the offset applied to the H and R criteriafor a neighbouring cell for the duration of PENALTY _TIME,. It
isused for FDD cellsin case the quality measure for cell selection and re-selection is set to CPICH Ec/No.

TCRmax

This specifies the duration for evaluating allowed amount of cell reselection(s).
NCR

This specifies the maximum number of cell reselections.

TCRmaxHyst

This specifies the additional time period before the UE can exit high-mobility.
Non-HCS T crmax

This specifies the duration for evaluating allowed amount of cell reselection(s) in case of non-HCS usage.
non-HCS Ncgr

This specifies the maximum number of cell reselections in case of non-HCS usage.
nNon-HCS_T crmaxtyst

This specifies the additional time period before the UE can revert to low-mobility measurements in case of hon-HCS
usage.

Treselectiong
This specifies the cell reselection timer value.
Treselectiongpcy

This specifies the cell reselection timer value the UE shall use in RRC connected mode states CELL_PCH and
URA_PCH if provided in SIB4, otherwise Tresel ection, shall be used.

Treselecti ONgFacH

This specifies the cell reselection timer value the UE shall use in RRC connected mode state CELL_FACH if provided
in SIB4, otherwise Treselection shall be used.

Ssear chycs

This threshold is used in the measurement rules for cell re-selection. When HCS is used, it specifies the limit for Srxlev
in the serving cell below which the UE shall initiate measurements of all neighbouring cells of the serving cell. When
HCSis not used, it specifiesthe limit for Srxlev in the serving cell below which the UE ranks inter-frequency
neighbouring cells of the serving cell.
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Ssear chgat 1 - Ssear chrat «
This specifiesthe RAT specific threshold in the serving cell used in the inter-RAT measurement rules.

S—!CS,RATm

Thisthreshold is used in the measurement rules for cell re-selection. When HCS is used, it specifiesthe RAT specific
threshold in the serving cell used in theinter-RAT measurement rules. When HCS is not used, it specifiesthe limit for
Srxlev in the serving cell below which the UE ranks inter-RAT neighbouring cells of the serving cell.

Sntrasearch

This specifies the threshold (in dB) for intra frequency measurements and for the HCS measurement rules.

Sntersearch

This specifies the threshold (in dB) for inter-frequency measurements and for the HCS measurement rules.

SIimit,SearchRATm

This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifiesthe RAT specific
threshold (in dB) in the serving UTRA cell above which the UE may choose to not perform any inter-RAT
measurementsin RAT "m".

Speed dependent ScalingFactor for Treselection

This specifies the scaling (multiplication) factor to be used by the UE in idle mode or RRC connected mode states for
the parameters Treselectiong or Treselectiongpcy OF Treselectionggac in case high-mobility state has been detected.

Inter-frequency ScalingFactor for Treselection

This specifies the scaling (multiplication) factor to be used by the UE for scaling the parameters Treselections or
Treselectionspcy Or Treselectionseacq for the inter-frequency case.

Inter-RAT ScalingFactor for Treselection

This specifies the scaling (multiplication) factor to be used by the UE for scaling the parameters Tresel ectionsor
Treselectionspey Or Treselectionseacy for theinter-RAT case.

5.26.2 GSM case

The cell reselection procedurein GSM, including reselection from GSM to UTRA, is specified in[1].

5.2.7 Cell Selection when leaving connected mode

5.2.7.1 UTRA case

When returning to idle mode from connected mode, the UE shall select a suitable cell to camp on. Candidate cells for
this selection are the cell(s) used immediately before leaving connected mode. If no suitable cell isfound, the UE shall
use the Stored information cell selection procedure in order to find a suitable cell to camp on.

When returning to idle mode after an emergency call on any PLMN, the UE shall select an acceptable cell to camp on.
Candidate cells for this selection are the cell(s) used immediately before leaving connected mode. If no acceptable cell
isfound, the UE shall continue to search for an acceptable cell of any PLMN in state Any cell selection.

52.7.2 GSM case

Cell selection when leaving connected mode in GSM is specified in [1].

5.2.8  Any Cell Selection state

In this state, the UE shall attempt to find an acceptable cell of an any PLMN to camp on, trying all RATs that are
supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.
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The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.
5.2.9 Camped on Any Cell State

5.29.1 UTRA case
In this state, the UE shall perform the following tasks:
- select and monitor the indicated PICH and PCH of the cell as specified in clause 8;
- monitor relevant System Information; Thisis specified in [4];
- perform necessary measurements for the cell reselection eval uation procedure;
- Execute the cell reselection evaluation process on the following occasions/triggers:
1) UE internal triggers, so asto meet performance as specified in [10] and [11];
2) When information on the BCCH used for the cell reselection evaluation procedure has been modified;

- regularly attempt to find a suitable cell trying all RATs that are supported by the UE. If asuitable cell is found,
this causes an exit to number 2 in Figure 2.

In this state the UE is not permitted to receive any MBMS services.

529.2 GSM case

The camped on any cell statein GSM is specified in[1].

53 Cell Reservations and Access Restrictions

53.1 UTRA cells

There are two mechanisms which allow an operator to impose cell reservations or access restrictions. The first
mechanism uses indication of cell status and specia reservations for control of cell selection and re-selection
procedures. The second mechanism, referred to as Access Control, shall allow to prevent selected classes of users from
sending initial access messages for load control reasons. At subscription, one or more Access Classes are allocated to
the subscriber and stored in the USIM [9], which are employed for this purpose.

5.3.1.1 Cell status and cell reservations

Cell status and cell reservations are indicated with the Cell Access Restriction Information Element in the System
Information Message [4] by means of three Information Elements:

- Cdl barred (IE type: "barred" or "not barred"),
- Cdll Reserved for operator use (IE type: "reserved” or "not reserved"),
- Cdl reserved for future extension (I E type: "reserved” or "not reserved").

When cell statusisindicated as"not barred”, "not reserved" for operator use and "not reserved” for future extension
(Cell Reservation Extension),

- All UEsshall treat this cell as candidate during the cell selection and cell re-selection proceduresin Idle mode
and in Connected mode.

When cell statusisindicated as"not barred”, "not reserved" for operator use and "reserved" for future extension (Cell
Reservation Extension),

- UEsshall behave asif cell status "barred" isindicated using the value "not allowed" in the |E "Intra-frequency
cell re-selection indicator” and the maximum value for Tpaed, Se€[4] (see aso below).
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When cell statusisindicated as "not barred" and "reserved" for operator use,

- UEsassigned to Access Class 11 or 15 shall treat this cell as candidate during the cell selection and cell re-
selection procedures in Idle mode and in Connected mode if the cell belongs to the home PLMN.

- UEsassigned to an Access Classin the range 0 to 9 and 12 to 14 shall behave asiif cell status "barred" is
indicated using the value "not allowed" in the |E "Intra-frequency cell re-selection indicator" and the maximum
value for Tpared, Se€ [4] (See aso below).

When cell status "barred” is indicated,
- TheUE isnot permitted to select/re-select this cell, not even for emergency calls.
- TheUE shall ignore the "Cell Reserved for future extension (Cell Reservation Extension) use” |E.
- TheUE isnot permitted to receive any MBMS services.
- The UE shall select ancther cell according to the following rule:

- If the"Intra-frequency cell re-selection indicator" 1E in Cell Access Restriction IE is set to value "allowed",
the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled.

- If the UE is camping on another cell, the UE shall exclude the barred cell from the neighbouring cell list
until the expiry of atimeinterval Typaeq- Thetimeinterval Tpareq IS Sent via system information in a barred
cell together with Cell statusinformation in the Cell Access Restriction IE.

- If the UE does not select another cell, and the barred cell remains to be the "best" one, the UE shall after
expiry of thetime interval Tyareg @gain check whether the status of the barred cell has changed.

- If the"Intra-frequency cell re-selection indicator" |1E is set to "not allowed" the UE shall not re-select a cell
on the same frequency as the barred cell. During an ongoing emergency call, the Intra-frequency cell re-
selectionindicator IE" shall beignored, i.e. evenif itis set to "not alowed" the UE may select another intra-
frequency cell.

- If the barred cell remainsto be the "best" one, the UE shall after expiry of the time interval Tpareq 80ain
check whether the status of the barred cell has changed.

The reselection to another cell may also include a change of RAT.

5.3.1.2 Access Control
Information on cell access restrictions associated with the Access Classes is broadcast as system information, [4].

The UE shall ignore Access Class related cell access restrictions when selecting a cell to camp on, i.e. it shall not reject
acell for camping on because access on that cell is not allowed for any of the Access Classes of the UE. A change of
the indicated access restriction shall not trigger cell re-selection by the UE.

Access Class related cell access restrictions shall be checked by the UE before sending an RRC CONNECTION
REQUEST message when entering Connected Mode from UTRAN Idle mode. Cell access restrictions associated with
the Access Classes shall not apply for a UE which already isin Connected Mode.

5.3.1.3 Emergency Call

A restriction on emergency calls, if needed, shall be indicated in the "Access class barred list" 1E [4]. If access class 10
isindicated as barred in acell, UEs with access class 0 to 9 or without an IMS| are not allowed to initiate emergency
calsinthiscell. For UEs with access classes 11 to 15, emergency calls are not alowed if both access class 10 and the
relevant access class (11 to 15) are barred. Otherwise, emergency cals are allowed for those UEs.

Full details of operation under "Access class barred list" are described in [9].

532 GSM cells

The cell access restrictions applicable to GSM are specified in [1].
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5.4 Cell Selection and Reselection Processes in RRC
Connected Mode

5.4.1 Void

5.4.2 Void

5.4.3 Cell Reselection Process in RRC connected mode

The cell reselection process in Connected Mode is the same as cell reselection evaluation process used for idle mode,
described in subclause 5.2.6.

54.4 Cell Selection Process in RRC connected mode

The cell selection processin Connected Mode isfor ‘out of service' conditions[4] isthe same as the cell selection
process used for idle mode, described in subclause 5.2.3.

Selection of asuitable cell during a state transition or a change of frequency in Connected Mode is the same as the
selection of a suitable UTRA cell used for idle mode, described in subclause 5.2.3.1. If the UE is ordered to select a
suitable UTRA cell on a given frequency, it shall attempt to select a suitable cell on that frequency before considering
cells on other frequencies.

5.5 Location Registration
In the UE, the AS shall report registration areainformation to the NAS.

If the UE reads more than one PLMN identity in the current cell, the UE shall report the found PLMN identities that
make the cell suitable in the registration areainformation to NAS.

The non-access part of the location registration processis specified in [5].

Actions for the UE AS upon reception of Location Registration reject are specified in [9] and [16].

6 Broadcast information receiving

6.1 Reception of System Information

Reguirements are specified in [4].

6.2 Cell Broadcast in Idle Mode, CELL_PCH and URA PCH

A UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages in the Idle mode, in
URA_PCH and CELL_PCH. When several PCHs exist in the cell, the FACH which carries the CTCH may be mapped
to adifferent SCCPCH than the PCH selected by the UE for paging in Idle mode (as specified in Sec. 8.1). In this case,
UEs with basic service capabilities shall be capable to change from the SCCPCH that carries the PCH selected for
paging to another SCCPCH which carries Cell Broadcast messages (i.e. the CTCH mapped to an FACH) and receive
BM C messages during time intervals which do not conflict with the UE specific paging occasions.

NOTE: In case certain BMC messages conflict with the UE specific paging occasions the reception of CBS
cannot be guaranteed and depends on UE capabilities.
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6.3 MBMS Services

If the UE has activated MBMSS services and MBMS is available in the cell (i.e., the MCCH information is provided on
the BCCH) and the UE is permitted to receive MBMS in the cell, the UE shall:

- receivethe MCCH as specified in clause 8.4 and in [4];
- participatein MBMS counting as specified in [4];

- receive each FACH on which the MTCH carrying an MBM S activated service that does not require the
establishment of an RRC connection is mapped.

The UE may:
- monitor the MICH as specified in clause 8aand in [4];

- receive the MSCH.

7 Void

8 Paging and SCCPCH selection

8.1 Paging Channel selection

System information block type 5 (SIB 5) defines common channels to be employed in Idle mode [4]. In acell, asingle
or several PCHs may be established. Each Secondary Common Control Physical Channel (SCCPCH) indicated to the
UE in system information may carry up to one PCH. Thus, for each defined PCH there is one uniquely associated PICH
also indicated.

In case that more than a single PCH and associated PICH are defined in SIB 5, the UE shall perform a selection
according to the following rule:

-  The UE shall select a SCCPCH from the ones listed in SIB 5 based on IMSI as follows:
"Index of selected SCCPCH" = IMSI mod K,

where K isequal to the number of listed SCCPCHs which carry a PCH (i.e. SCCPCHSs carrying FACH only
shall not be counted). These SCCPCHSs shall be indexed in the order of their occurrencein SIB 5 from 0 to
K-1.

For GSM-MAP, i.e. "IMSI (GSM-MAP)" is given as sequence of digits of type Integer(0..9), IMSI shall in
the formula above be interpreted as a decimal integer number, where the first digit given in the sequence
represents the highest order digit.

For DS41, i.e. "IMSI (DS-41)" isgiven as octet string, IMSI shall in the formulae above correspond to the
decoded decimal representation of the IMSI-S part included in the octet string (see TIA/EIA/IS-2000-5).

For example:
IMSI (GSM-MAP) = 12 (digit1=1, digit2=2)
In the calculations, this shall be interpreted as the decimal integer "12", not "1x16+2 = 18".

"Index of selected SCCPCH" identifies the selected SCCPCH with the PCH and the uniquely associated PICH to be
used by the UE.

If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use as default number
IMSI =0.

ETSI



3GPP TS 25.304 version 6.5.0 Release 6 33 ETSI TS 125 304 V6.5.0 (2005-03)

8.2 SCCPCH selection when entering Connected mode

When entering Connected mode from Idle mode by sending an RRC CONNECTION REQUEST message, the UE shall
select the SS-CCPCH which carries an FACH to be used for reception of the RRC CONNECTION SETUP message
according to the following rule:

- the UE shall select an SCCPCH from the SCCPCHs listed in System Information Block type 5 (SIB 5) based on
"Initial UE Identity" asfollows:

"Index of selected SCCPCH" = "Initial UE Identity" mod K,

where K isequal to the number of listed SCCPCHs which carry a FACH (i.e. SCCPCHs carrying PCH only
shall not be counted). These SCCPCHs shall be indexed from 0 to K-1 in the order of their occurrence in SIB
5, and "Index of selected SCCPCH" identifies the selected SCCPCH. "Initial UE Identity" refersto the
Information Element included by the UE into the RRC CONNECTION REQUEST message. In the above
formula, the parameter "Initial UE Identity" shall be interpreted as follows, depending on the choice of UE-Id
type of the respective |E:

For UE-Id type "IMSI (GSM-MAP)", i.e. the |E is given as sequence of digits of type Integer(0..9), "Initial
UE Identity" shall be interpreted as an integer number, where the first digit given in the sequence represents
the highest order digit.

For UE-Id types"TMSI and LAl (GSM-MAP)" or "P-TMS| and RAI (GSM-MAP)", only the TMS| or P-
TMSI parts given as Bitstring(32) shall be used, and "Initial UE Identity" shall be interpreted as a binary
representation of an integer number, where the first bit in the Bitstring represents the highest order bit.

For UE-Id type "IMEI", i.e. the IE is given as sequence of hexadecimal digits of type Integer(0..15), "Initial
UE Identity" shall be interpreted as a hexadecimal representation of an integer number, where the first digit
given in the sequence represents the highest order digit.

For UE-Id type"IMSI (DS-41)", i.e. the IE is given as octet string, "Initial UE Identity" shall correspond to
the decoded decimal representation of the IMSI-S part included in the octet string (see TIA/EIA/IS-2000-5).

For UE-Id types"ESN (DS-41)" or "TMSI (DS-41)", i.e. the IE is given as Bitstring(32), "Initial UE
Identity" shall be interpreted as a binary representation of an integer number, where the first bit in the
Bitstring represents the highest order hit.

For UE-Id type "IMSI and ESN (DS-41)" only the ESN part shall be used as"Initial UE Identity", as defined
above.

8.3 Discontinuous Reception for Paging

The UE may use Discontinuous Reception (DRX) in idle mode in order to reduce power consumption. When DRX is
used the UE needs only to monitor one Page Indicator, P, (see definitionin [7] and [8]) in one Paging Occasion per
DRX cycle.

The DRX cycle length shall be MAX (2%, PBP) frames, where k is an integer and PBP is the Paging Block Periodicity.
PBP isonly applicable for TDD and is equal to the PICH repetition period that is broadcast in system information. For
FDD, PBP=1.

The UE may be attached to different CN domains with different CN domain specific DRX cycle lengths. The UE shall
store each CN domain specific DRX cycle length for each CN domain the UE is attached to and use the shortest of
those DRX cycle lengths. The CS CN specific DRX cycle length coefficient shall be updated locally in the UE using
information given in system information. On the other hand, the PS CN specific DRX cycle length coefficient shall be
updated after the negotiation between the UE and PS CN by NAS procedure. If no specific value "k" is negotiated in
NAS procedure, the UE and PS CN shall use the DRX cycle length given for PS CN domain in system information.

The DRX cycle lengths to use for UTRAN connected mode is the shortest of the following:
- UTRAN DRX cyclelength;

- any of the stored CN domain specific DRX cycle length for the CN domains the UE is only attached to with no
signalling connection established.
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The UE shall use the IMSI, the number of available SCCPCH which carry a PCH (K) as derived according to subclause
8.1,the Cell System Frame Number (SFN), Np (for FDD, Np is the number of page indicators within aframe; for TDD,
Np is the number of page indicators within a paging block), Frame offset (For FDD, Frame offset = 0; for TDD, PICH
frame offset values are given in system information), PBP and the DRX cycle length to determine the Paging
Occasions.

In FDD the UE shall monitor its paging indicator in the PICH frame with SFN given by the Paging Occasion

In TDD the UE shall monitor its paging indicator in the paging block given by the Paging Occasion. The Paging
Occasion gives the SFN of the first frame of the paging block.

The value of the Paging Occasion is determined as follows:

Paging Occasion= {(IMSI div K) mod (DRX cycle length div PBP)} * PBP + n* DRX cycle length + Frame
Offset

Wheren=0,1,2... aslong as SFN is below its maximum value.
The actual Page Indicator within a Paging Occasion that the UE shall read is similarly determined based on IMSI.
The Page Indicator to useis calculated by using the following formula:
Pl = DRX Index mod Np
where DRX Index = IMS| div 8192

In FDD mode, Np = (18,36,72,144) is the number of Page Indicators per frame, and is given in IE "Number of Pl per
frame", part of system information in FDD mode. In TDD mode, Np is the number of Page Indicators per paging block
and is calculated by the Paging Indicator Length Lp, the Burst Type (long or short midamble for 3.84 Mcps TDD) and
the PICH repetition length, which are given in system information.

If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use as default
numbers, IMSI = 0 and DRX cycle length = 256 (2.56 s), in the formulas above.

For FDD, see [7] for details about the timing between a PICH frame and when the paging message is transmitted on the
PCH in the associated S-CCPCH frame.

In TDD mode, the Paging Message Receiving Occasion is calculated using the following formula:
Paging M essage Receiving Occasion =Paging Occasion + Npjcy + Ngap + {(DRX Index mod Np) mod Npcy } *2

The value Npicy is the number of frames for PICH transmission and is equal to the PICH repetition length givenin
system information. The value Ngap is the number of frames between the last frame carrying PICH for this Paging
Occasion and the first frame carrying paging messages for this Paging Occasion. The value Npcy is the number of
Paging Groups. NpcH and Ngap are given in system information.

For GSM-MAP, i.e. "IMSI (GSM-MAP)" is given as sequence of digits of type Integer(0..9), IMSI shall in the formulae
above be interpreted as a decimal integer number, where the first digit given in the sequence represents the highest
order digit.

For DS41, i.e. "IMS| (DS-41)" isgiven as octet string, IMSI shall in the formul ae above correspond to the decoded
decimal representation of the IMSI-S part included in the octet string (see TIA/EIA/IS-2000-5).

For example:
IMSI (GSM-MAP) = 12 (digit1=1, digit2=2)

In the calculations, this shall be interpreted as the decimal integer "12", not "1x16+2 = 18".
8.4 Discontinuous Reception for MBMS

The UE may use discontinuous reception (DRX) on MBMS channels (MCCH, MSCH, MTCH) to reduce power
consumption while subscribed to MBMS services.
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8.4.1 Discontinuous Reception for MCCH

The UE may operate DRX on the MCCH either by monitoring the MICH to determine when it needs to receive the
MCCH or by using the MODIFIED SERVICES INFORMATION message on the MCCH to determine that it does not
need to acquire the remainder of the MCCH information.

The timing of the MCCH information transmission and the need to receive the MCCH are described in detail in [4].

8.4.1.1 Discontinuous Reception via MICH

When the UE operates DRX on the MCCH through monitoring the MICH, the UE needs to monitor one Notification
Indicator (NI), asdefined in [7], [8], for each MBMS service it is subscribed to. For each service, a corresponding NI
will be set continuously through the entire length of the modification period preceding a change in the associated
MCCH information. The modification period should be long enough that a UE that only receives the MICH during its
paging occasions can still reliably detect a notification.

For each service, the 16 bit Notification Indicator to use is calculated as a function of the TMGI:
NI = (TMGI +|TMGI /G )mod G, where G = 2.

A UE with one or more activated MBMS services may monitor the MICH. The exact timing with which the UE reads
the MICH within a given modification period is left to the UE implementation, with the proviso that the UE needsto be
able to detect notifications reliably for its activated MBMS service(s).

8.4.1.2 Discontinuous Reception via MODIFIED SERVICES INFORMATION

If the UE receives the MODIFIED SERVICES INFORMATION message on the MCCH and determines from its
contents that no service whose information the UE needs to acquire has been modified, the UE may refrain from
receiving the MCCH for the remainder of the modification period.

8.4.2 Discontinuous Reception for MTCH

If the UE operates DRX on the MTCH, the UE shall receive the MSCH as described in [4] to obtain scheduling
information for the MTCH.

The reception intervals for MBMS services are given by the |E “ Service transmissions list” inthe MBMS
SCHEDULING INFORMATION message on the M SCH.

8a MBMS Notification

The structure of the MICH is described in [7] and [14].

The RRC-layer behaviour of a UE receiving an MBM S natification indicator is specified in [4].

9 Void

10 Void
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