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Foreword

This Technical Specification has been producechbydt Generation Partnership Project (3GPP).

The contents of the present document are subjextrtinuing work within the TSG and may changedaiing formal
TSG approval. Should the TSG modify the contenthefpresent document, it will be re-released kyTtBG with an
identifying change of release date and an increagersion number as follows:

Version x.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,
3 or greater indicates TSG approved document ucttarge control.

y the second digit is incremented for all changesubstance, i.e. technical enhancements, corre;tigpdates,
etc.

z the third digit is incremented when editorialypohanges have been incorporated in the document.
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1 Scope

The present document specifies the Access Stra@hart of the Idle Mode procedures applicabla tdE. The non-
access stratum (NAS) part of Idle mode procedundspaocesses is specified in [5].

The present document specifies the model for thetimnal division between the NAS and AS in a UE.

The present document applies to all UEs that sutdeast E-UTRA, including multi-RAT UEs as debed in 3GPP
specifications, in the following cases:

- When the UE is camped on an E-UTRA cell;
- When the UE is searching for a cell to camp on;

NOTE: When the UE is camped on or searching foelbeto camp on belonging to other RATS, the UEawatur
is described in the specifications of the other RAT

2 References

The following documents contain provisions whidirough reference in this text, constitute provisiofithe present
document.

» References are either specific (identified by adfeublication, edition number, version number,)etc
non-specific.

» For a specific reference, subsequent revisionsotlapply.

» For a non-specific reference, the latest versigiiep. In the case of a reference to a 3GPP docufimetuding
a GSM document), a non-specific reference impjiaigfers to the latest version of that docuniarihe same
Release as the present document.

[1] 3GPP TR 25.990: "Vocabulary for UTRAN".

[2] 3GPP TS 36.300: "E-UTRA and E-UTRAN Overall @aption; Stage 2".

[3] 3GPP TS 36.331: "E-UTRA; Radio Resource ContRiRC) - Protocol Specification".

[4] 3GPP TS 22.011: "Service accessibility".

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

[6] 3GPP TS 36.213: "E-UTRA,; Physical layer procesi.

[7] 3GPP TS 36.214: "E-UTRA,; Physical layer; Measuents".

[8] 3GPP TS 25.304: "User Equipment (UE) procedimddle mode and procedures for cell
reselection in connected mode"

[9] 3GPP TS 43.022: "Functions related to Mobilat®n in idle mode and group receive mode".

[10] 3GPP TS 36.133: "Requirements for SupportadiB Resource Management".

[11] void

[12] void

[13] void

[14] void

[15] void
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[16] 3GPP TS 24.301: "Non-Access-Stratum (NAS) peot for Evolved Packet System (EPS); Stage
3"

[17] 3GPP2 C.S0024-C v2.0: "cdma2000 High Rate eblta Air Interface Specification".

[18] 3GPP2 C.S0005-F v1.0: "Upper Layer (Layer @jndlling Standard for cdma2000 Spread
Spectrum Systems".

[19] 3GPP TS 25.304: "User Equipment (UE) proceslimedle mode and procedures for cell
reselection in connected mode".

[20] 3GPP TS 24.008: "Mobile Radio Interface La$especification; Core Network Protocols;
Stage 3"

[21] 3GPP TS 37.320: "Universal Terrestrial Raditcéss (UTRA) and Evolved Universal Terrestrial

Radio Access (E-UTRA); Radio measurement collediiwrMinimization of Drive Tests (MDT));
Overall description; Stage 2".

[22] 3GPP TS 26.346: "Multimedia Broadcast/Multic&srvice (MBMS); Protocols and codecs".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, thewaitpterms and definitions apply:

Acceptable Cell: A cell that satisfies certain conditions as spedifn 4.3. A UE can always attempt emergency calls
on an acceptable cell, but restriction as in 5apgly.

CSG Whitelist: A list provided by NAS containing all the CSG idities and their associated PLMN IDs of the CSGs
to which the subscriber belongs.

NOTE: This listis known as Allowed CSG List in R&Access Stratum specifications.

Available PLM N(s): One or more PLMN(s) for which the UE has founteast one cell and read its PLMN
identity(ies).

Barred Cell: A cell a UE is not allowed to camp on.

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

Camped on any cell: UE is in idle mode and has completed the cedit@n/reselection process and has chosen a cell
irrespective of PLMN identity.

Closed Subscriber Group (CSG): A Closed Subscriber Group identifies subscribémnooperator who are permitted
to access one or more cells of the PLMN but whiabehrestricted access (CSG cells).

Commercial Mobile Alert System: Public Warning System that delivafarning Notifications provided bywarning
Notification Providers to CMAS capable UEs.

CSG cdll: A cell broadcasting a CSG indication that is seERUJE and a specific CSG identity.

CSG identity: An identifier broadcast by a CSG or hybrid cell&and used by the UE to facilitate access for
authorised members of the associated Closed Shbs€iroup.

CSG member cell: a cell broadcasting the identity of the selecteMR, registered PLMN or equivalent PLMN and
for which the CSG whitelist of the UE includes anrg comprising cell's CSG ID and the respectiveaMPL identity.

DRX cycle: Individual time interval between monitoring Pagi@gcasion for a specific UE.

EHPLMN: Any of the PLMN entries contained in the EquivaleiPLMN list [5].

3GPP
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Equivalent PLMN list: List of PLMNSs considered as equivalent by the UEdell selection, cell reselection, and
handover according to the information provided Hey NAS.

EU-Alert: Public Warning System that delivers Warning Notéfions provided by Warning Notification Providers
using the same AS mechanisms as defined for CMAS.

Home PLMN: A PLMN where the Mobile Country Code (MCC) and MelNetwork Code (MNC) of the PLMN
identity are the same as the MCC and MNC of thellMS

HNB Name: The Home eNodeB Name is a broadcast string entgt format that provides a human readable name f
the Home eNodeB CSG identity and any broadcastédNPidentity.

Hybrid cell: A cell broadcasting a CSG Indicator that is sfALSE and a specific CSG identity.

Korean Public Alert System (KPAS): Public Warning System that delivers Warning Notifions provided by
Warning Notification Providers using the same AShamisms as defined for CMAS.

Location Registration (LR): UE registers its presence in a registration doganstance regularly or when entering a
new tracking area.

Process: A local action in the UE invoked by a RRC procedoran Idle Mode procedure.

Radio Access Technology: Type of technology used for radio access, forins¢ E-UTRA, UTRA, GSM,
CDMA2000 1xEV-DO (HRPD) or CDMA2000 1x (1xRTT).

Registered PLMN: This is the PLMN on which certain Location Regsimn outcomes have occurred [5].

Registration Area: (NAS) registration area is an area in which tlenday roam without a need to perform location
registration, which is a NAS procedure.

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

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

Selected PLMN: This is the PLMN that has been selected by the Neit8er manually or automatically.
Serving cell: The cell on which the UE is camped.

Strongest cell: The cell on a particular carrier that is considestrongest according to the layer 1 cell searolgature

[6]. [71.

Suitable Cell: This is a cell on which an UE may camp. For a BRATcell, the criteria are defined in subclause 4.3,
for a UTRA cell in [8], and for a GSM cell the @ita are defined in [9].

3.2 Symbols

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

<symbol> <Explanation>

3.3 Abbreviations

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

IXRTT CDMA2000 1x Radio Transmission Technology
AS Access Stratum

AC Access Class (of the USIM)

BCCH Broadcast Control Channel

CMAS Commercial Mobile Altert System

CSG Closed Subscriber Group

DRX Discontinuous Reception

DL-SCH Downlink Shared Channel

3GPP
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EHPLMN Equivalent Home PLMN
EPC Evolved Packet Core
EPS Evolved Packet System
ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved UMTS Terrestrial Radio Access
E-UTRAN Evolved UMTS Terrestrial Radio Access Netlwo
FDD Frequency Division Duplex
GERAN GSM/EDGE Radio Access Network
HPLMN Home PLMN
HRPD High Rate Packet Data
IMSI International Mobile Subscriber Identity
MBMS Multimedia Broadcast-Multicast Service
MBSFN Multimedia Broadcast multicast service Singiequency Network
MCC Mobile Country Code
MCCH Multicast Control Channel
MDT Minimization of Drive Tests
MM Mobility Management
MNC Mobile Network Code
MTCH Multicast Traffic Channel
NAS Non-Access Stratum
PLMN Public Land Mobile Network
PWS Public Warning System
RAT Radio Access Technology
RRC Radio Resource Control
SAP Service Access Point
SIBX SysteminformationBlockTypeX
TDD Time Division Duplex
UE User Equipment
UMTS Universal Mobile Telecommunications System
usIiM Universal Subscriber Identity Module
UTRA UMTS Terrestrial Radio Access
UTRAN UMTS Terrestrial Radio Access Network
4 General description of Idle mode
4.1 Overview

The idle mode tasks can be subdivided into foucgsses:
- PLMN selection;
- Cell selection and reselection;
- Location registration;
- Support for manual CSG selection.

The relationship between these processes is diestiin Figure 1.

3GPP
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Manual Mode Automatic mode

PLMN Selection

€---mmmmmm -
Indication
to user Location PLMNs
Registration available
response Available (PLMN,
CSG ID)s to NAS
Support for manual

CSG selection - - _.

PLMI_\I selecte .

(optional CIJS)C csG :

selected '

NAS Control
Cell Selection D
and Reselection
Radio measurements
Registration 1
Area
changes MBMS Frequency
Service requests ) Prioritization
______________ Location

Registratior

Figure 4.1-1: Overall Idle Mode process

When a UE is switched on, a public land mobile rmek((PLMN) is selected by NAS. For the selected M
associated RAT(s) may be set [5]. The NAS shaligiea list of equivalent PLMNSs, if available, thhe AS shall use
for cell selection and cell reselection.

With the cell selection, the UE searches for aakilét cell of the selected PLMN and chooses thategrrovide
available services, further the UE shall tune gadntrol channel. This choosing is known as "caigpin the cell”.

The UE shall, if necessary, then register its preseby means of a NAS registration procedureyéntitacking area of
the chosen cell and as outcome of a successfutibodgegistration the selected PLMN becomes thastegd PLMN

[5].

If the UE finds a more suitable cell, accordingtte cell reselection criteria, it reselects ontat ¢ell and camps on it.
If the new cell does not belong to at least onekiray area to which the UE is registered, locatiegistration is
performed.

If necessary, the UE shall search for higher pyidPLMNs at regular time intervals as describefflirand search for a
suitable cell if another PLMN has been selectetiBs.

Search of available CSGs may be triggered by NASupport manual CSG selection.

If the UE loses coverage of the registered PLMMhezia new PLMN is selected automatically (autocatode), or an
indication of which PLMNSs are available is giventbh@ user, so that a manual selection can be nmagleu@l mode).

Registration is not performed by UEs only capalflseovices that need no registration.
The purpose of camping on a cell in idle modevisfld:
a) Itenables the UE to receive system informafiiom the PLMN.

b) When registered and if the UE wishes to esthllis RRC connection, it can do this by initiallgassing the
network on the control channel of the cell on whids camped.

c) If the PLMN receives a call for the registerell, it knows (in most cases) the set of trackingaia which the
UE is camped. It can then send a "paging" messagbd UE on the control channels of all the cellghis set

3GPP
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of tracking areas. The UE will then receive theipggnessage because it is tuned to the controlnghan a cell
in one of the registered tracking areas and the&itrespond on that control channel.

d) It enables the UE to receive ETWS and CMAS iuaifons.
e) It enables the UE to receive MBMS services.

If the UE is unable to find a suitable cell to caampor if the location registration failed (excémt LR rejected with
cause #12, cause #14, cause #15 or cause #25] sewl[16]), it attempts to camp on a cell irrestpe of the PLMN
identity, and enters a "limited service" state.

4.2 Functional division between AS and NAS in Idle mode

Table 1 presents the functional division betweenndB-access stratum (NAS) and UE access stratumifA8le
mode. The NAS part is specified in [5] and the A#8tfin the present document.

3GPP
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Process
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UE Non-Access Stratum
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UE Access Stratum

PLMN Selection

Maintain a list of PLMNs 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 PLMNSs.

Report available PLMNs with associated
RAT(s) to NAS on request from NAS or
autonomously.

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 and a list of CSG IDs channel. Receive and handle broadcast
and their associated PLMN ID on which the UE is | information. Forward NAS system
allowed (CSG whitelist) and provide these lists to information to NAS.
AS.
Search for a suitable cell. The cells
broadcast one or more 'PLMN identity' in
the system information. Respond to NAS
whether such cell is found or not.
If associated RATs is (are) set for the
PLMN, perform the search in this (these)
RAT(s) and other RATSs 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 registration areas and information to NAS.
provide the list to AS.
Change cell if a more suitable cell is found.
Maintain a list of CSG IDs and their associated
PLMN ID on which the UE is allowed (CSG
whitelist) to camp and provide the list to AS.
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
tracking area.

Maintain lists of forbidden registration areas.

Deregister UE when shutting down.

3GPP
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Idle Mode UE Non-Access Stratum UE Access Stratum
Process
Support for Provide request to search for available CSGs. Search for cells with a CSG ID.
manual CSG
selection Evaluate reports of available CSGs from AS for Read the HNB name from BCCH on SIB9 if
CSG selection. a cell with a CSG ID is found.
Select a CSG and request AS to select a cell Report CSG ID of the found cell
belonging to this CSG. broadcasting a CSG ID together with the

HNB name and PLMN(s) to NAS.

On selection of a CSG by NAS, select any
cell belonging to the selected CSG fulfilling
the cell selection criteria and not barred or
reserved for operator use for UEs not
belonging to AC 11 or 15 and give an
indication to NAS that access is possible
(for the registration procedure).

Table 4.2-1: Functional division between AS and NAS in idle mode

4.3 Service types in Idle Mode

This clause defines the level of service that maptwvided by the network to a UE in Idle mode.

The action of camping on a cell is necessary tageg¢ss to some services. Three levels of serareedefined for UE:
- Limited service (emergency calls, ETWS and CMASao acceptable cell)
- Normal service (for public use on a suitable)cell
- Operator service (for operators only on a resepel)

Furthermore, the cells are categorised accordinghioh services they offer:

acceptable cell:

An "acceptable cell" is a cell on which the UE neaynp to obtain limited service (originate emergecais and
receive ETWS and CMAS notifications). Such a cledlisfulfil the following requirements, which is¢giminimum set
of requirements to initiate an emergency call anceteive ETWS and CMAS notification in a E-UTRARtwork:

- The cell is not barred, see subclause 5.3.1;
- The cell selection criteria are fulfilled, sedslause 5.2.3.2;
suitable cell:

A "suitable cell" is a cell on which the UE may gaon to obtain normal service. The UE shall havalal USIM and
such a cell shall fulfil all the following requiremts.

- The cell is part of either:
- the selected PLMN, or:
- the registered PLMN, or:
- a PLMN of the Equivalent PLMN list
- For a CSG cell, the cell is a CSG member celttierUE;
According to the latest information provided by NAS
- The cell is not barred, see subclause 5.3.1;

- The cell is part of at least one TA that is nattf the list of "forbidden tracking areas foansing" [4], which
belongs to a PLMN that fulfils the first bullet al®

- The cell selection criteria are fulfilled, sedslause 5.2.3.2;
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If more than one PLMN identity is broadcast in tadl, the cell is considered to be part of all Twith TAls
constructed from the PLMN identities and the TAGduicast in the cell.

barred cell:

A cell is barred if it is so indicated in the systenformation [3].

reserved cell:

A cell is reserved if it is so indicated in systarformation [3].

Following exceptions to these definitions are aggiiie for UEs:

- camped on a cell that belongs to a registratiea that is forbidden for regional provision ofsee; a cell that
belongs to a registration area that is forbidderrdgional provision service ([5], [16]) is suitalibut provides
only limited service.

- as an outcome of the manual CSG selection proedtia UE is allowed to access an acceptable ¢adhw
fulfils the cell selection criteria and is not keatror reserved for operator use for UEs not belaptp AC 11 or
15 and inform NAS that access is possible (fortiocaregistration procedure).

NOTE: UE is not required to support manual searechselection of PLMN or CSGs while in RRC
CONNECTED state. The UE may use local release df R&8nection to perform manual search if it is
not possible to perform the search while RRC cotatkc

- if a UE has an ongoing emergency call, all acaalptcells of that PLMN are treated as suitablaHerduration
of the emergency call.

) Process and procedure descriptions

5.1 PLMN selection

In the UE, the AS shall report available PLMNshe NAS on request from the NAS or autonomously.

During PLMN selection, based on the list of PLMNmdities in priority order, the particular PLMN mbg selected
either automatically or manually. Each PLMN in tis¢ of PLMN identities is identified by a 'PLMN édhtity'. In the
system information on the broadcast channel, the&iEreceive one or multiple 'PLMN identity' iniaen cell. The
result of the PLMN selection performed by NAS (8&PP TS 23.122 [5]) is an identifier of the seldd®@.MN.

5.1.1 Void

5.1.2 Support for PLMN selection

5.1.2.1 General
On request of the NAS the AS shall perform a sefochvailable PLMNs and report them to NAS.

51.2.2 E-UTRA case

The UE shall scan all RF channels in the E-UTRAdsaaccording to its capabilities to find availaBleMNs. On each
carrier, the UE shall search for the strongestamadl read its system information, in order to find which PLMN(s)
the cell belongs to. If the UE can read one oris\RLMN identities in the strongest cell, eachrfdlPLMN (see the
PLMN reading in [3]) shall be reported to the NASaahigh quality PLMN (but without the RSRP valygpvided
that the following high quality criterion is fulfdd:

1. For an E-UTRAN cell, the measured RSRP valué bhagreater than or equal to -110 dBm.
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Found PLMNSs that do not satisfy the high qualitigerion, but for which the UE has been able to résdPLMN
identities are reported to the NAS together with RERP value. The quality measure reported by théolUNAS shall
be the same for each PLMN found in one cell.

The search for PLMNs may be stopped on reque$teofiAS. The UE may optimise PLMN search by usiogest
information e.g. carrier frequencies and optionalso information on cell parameters from previguskeived
measurement control information elements.

Once the UE has selected a PLMN, the cell selegtionedure shall be performed in order to selesttitable cell of
that PLMN to camp on.

If a CSG ID is provided by NAS as part of PLMN s#ien, the UE shall search for an acceptable dablg cell
belonging to the provided CSG ID to camp on. WHenUWE is no longer camped on a cell with the predi€@SG ID,
AS shall inform NAS.

51.2.3 UTRA case
Support for PLMN selection in UTRA is described &.

5124 GSM case

Support for PLMN selection in GERAN is described9h

51.2.5 CDMAZ2000 case
For CDMA2000 the network determination for HRPD dxdRTT is described in [17] and [18] respectively.

52 Cell selection and reselection

5.2.1 Introduction
UE shall perform measurements for cell selectiahr@selection purposes as specified in [10].

The NAS can control the RAT(s) in which the celks#ion should be performed, for instance by intitaRAT(S)
associated with the selected PLMN, and by maintgiai list of forbidden registration area(s) angstdf equivalent
PLMNSs. The UE shall select a suitable cell basedilenmode measurements and cell selection criteria

In order to speed up the cell selection proceesedtinformation for several RATS may be availahléhe UE.

When camped on a cell, the UE shall regularly detorca better cell according to the cell resetattriteria. If a
better cell is found, that cell is selected. Thargfe of cell may imply a change of RAT. Detailsp@nformance
requirements for cell reselection can be foundLBj.[

The NAS is informed if the cell selection and reséibn results in changes in the received systéonrration relevant
for NAS.

For normal service, the UE shall camp on a suitablk tune to that cell's control channel(s) sat the UE can:
- Receive system information from the PLMN; and
- receive registration area information from theM, e.g., tracking area information; and
- receive other AS and NAS Information; and
- ifregistered:
- receive paging and notification messages fronPibeIN; and

- initiate transfer to connected mode.
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Figure 2 shows the states and state transitionpnwdures in RRC_IDLE. Whenever a new PLMN s&lads
performed, it causes an exit to number 1.
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5.2.3 Cell Selection process

5.2.3.1 Description

The UE shall use one of the following two cell séifen procedures:

a) Initial Cell Selection

This procedure requires no prior knowledge of WHRt channels are E-UTRA carriers. The UE shalhsca
all RF channels in the E-UTRA bands accordinggaépabilities to find a suitable cell. On eactriear
frequency, the UE need only search for the stramggls Once a suitable cell is found this celllsba
selected.

b) Stored Information Cell Selection

This procedure requires stored information ofieafrequencies and optionally also informationceti
parameters, from previously received measuremantadnformation elements or from previously de&st
cells. Once the UE has found a suitable cell thesbidl select it. If no suitable cell is found tingial Cell

Selection procedure shall be started.

NOTE: Priorities between different frequencies &TR provided to the UE by system information or idated

signalling are not used in the cell selection pssce

5232 Cell Selection Criterion

The cell selection criterion S is fulfilled when:

Srxlev>0 AND Squal >0

where:

Srxlev = Qulevmeas— (erlevmin + erlevminoffsea - Pcompensation

Squal = Quaimeas— (Qquaimin+ Qquaiminoffse)

where:
Srxlev Cell selection RX level value (dB)
Squal Cell selection quality value (dB)

Qrxlevmeas

Measured cell RX level value (RSRP)

Qqualmeas Measured cell quality value (RSRQ)
Qrxievmin Minimum required RX level in the cell (dBm)
Qqualmin Minimum required quality level in the cell (dB)

Qrxievminoffset

Offset to the signalled Qrevmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN [5]

Qqualminoffset

Offset to the signalled Qquaimin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN [5]

Pcompensation

If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB3 and SIB5:

max(Remax1 —Prowerciass 0) — (Min(Pemax2, Prowerciass) — min(Pemaxi,
PPowerCIass)) (dB),

else:

maX(PEMAX1 —Prowerclass, 0) (dB);

Pemax1, PEmax2

Maximum TX power level an UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemaxin [TS 36.101]. Pemax1 and
Pemaxz are obtained from the p-Max and the NS-PmaxList respectively
in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

Prowerclass

Maximum RF output power of the UE (dBm) according to the UE
power class as defined in [TS 36.101]
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The signalled valuesQvminoiisetand Quaminofiserdre only applied when a cell is evaluated for selection as a result of
a periodic search for a higher priority PLMN whil@amped normally in a VPLMN [5]. During this periadiearch for
higher priority PLMN the UE may check the S criteaf a cell using parameter values stored fronffardint cell of

this higher priority PLMN.

5233 CSG cells and Hybrid cells in Cell Selection

In addition to normal cell selection rules a maragéction of CSGs shall be supported by the Ubhupquest from
higher layers as defined in subclause 5.5.

5234 GSM case in Cell Selection

The cell selection criteria and procedures in G3#&specified in [9].

5235 UTRAN case in Cell Selection

The cell selection criteria and procedures in UTRa#N specified in [8].

524 Cell Reselection evaluation process

5241 Reselection priorities handling

Absolute priorities of different E-UTRAN frequensier inter-RAT frequencies may be provided to tieitthe
system information, in thBRCConnectionRelease message, or by inheriting from another RAT atriRAT cell
(re)selection. In the case of system informationEaJTRAN frequency or inter-RAT frequency may dd without
providing a priority (i.e. the fieldelIReselectionPriority is absent for that frequency). If priorities areyaded in
dedicated signalling, the UE shall ignore all thieities provided in system information. If UEiiscamped on any

cell state, UE shall only apply the priorities providgdsystem information from current cell, and the preserves
priorities provided by dedicated signalling adeprioritisationReq received irRRCConnectionReject unless specified
otherwise. When the UE tamped normally state, has only dedicated priorities other tharitfe current frequency, the
UE shall consider the current frequency to be dheekt priority frequency (i.e. lower than the eigbtwork configured
values). While the UE is camped on a suitable C8Gthe UE shall always consider the current fextpy to be the
highest priority frequency (i.e. higher than thgheinetwork configured values), irrespective of atlyer priority value
allocated to this frequency. If the UE is capall®i8MS Service Continuity and receiving or inteto receive an
MBMS service and can only receive this MBMS serwidgle camping on a frequency on which it is preddthe UE
may consider that frequency to be the highest ityiduring the MBMS session [2] as long as the lexged cell is
broadcasting SIB13 and as long as:

- SIB15 of the serving cell indicates for that fueqcy one or more MBMS SAls included in the MBMSbts
Service Description (USD) [22] of this service; or

- SIB15 is not broadcast in the serving cell arat frequency is included in the USD of this service

If the UE is capable of MBMS Service Continuity anredeiving or interested to receive an MBMS seryicavided on
a downlink only MBMS frequency, the UE may considell reselection candidate frequencies at whickuit not
receive the MBMS service to be of the lowest ptjoduring the MBMS session [2], as long as the eelthe MBMS
frequency which the UE monitors is broadcastingl3IBnd as long as the above mentioned SIB15 condgi
fulfilled for the serving cell.

NOTE: An example scenario in which the previous depsioritisation may be needed concerns the case th
MBMS frequency is a downlink only carrier on whichmping is not possible, while the UE can only
receive this MBMS frequency when camping on a stubkeell reselection candidate frequencies.

If the UE is not capable of MBMS Service Continuityt has knowledge on which frequency an MBMS seroif
interest is provided, it may consider that frequetacbe the highest priority during the MBMS sesdi@] as long as
the reselected cell is broadcasting SIB13.
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If the UE is not capable of MBMS Service Continuityt has knowledge on which downlink only frequeaoyMBMS
service of interest is provided, it may considdl ieselection candidate frequencies at whichiit nat receive the
MBMS service to be of the lowest priority duringethMBMS session [2] as long as the cell on the MBk&guency
which the UE monitors is broadcasting SIB13.

NOTE: The UE considers that the MBMS session ioomgyusing the session start and end times asgedy
upper layers in the USD i.e. the UE does not vefiflge session is indicated on MCCH.

In case UE receiveBRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously receRRGConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (ilewer than the eight network configured values)l&/fi325 is
running irrespective of camped RAT. The UE shalétiethe stored deprioritisation request(s) wh&iKIN selection
is performed on request by NAS [5].

NOTE: Connecting to CDMA2000 does not imply PLMNestion.

NOTE: UE should search for a higher priority lafarcell reselection as soon as possible aftectiaage of
priority. The minimum related performance requiraisespecified in TS 36.133 [10] are still appliaabl

The UE shall delete priorities provided by dedidagggnalling when:
- the UE enters RRC_CONNECTED state; or
- the optional validity time of dedicated prioriti€E320) expires; or
- aPLMN selection is performed on request by NAS [5]
NOTE: Equal priorities between RATSs are not supgabrt

The UE shall only perform cell reselection evaloatior E-UTRAN frequencies and inter-RAT frequesdikat are
given in system information and for which the UE lagpriority provided.

The UE shall not consider any black listed cellsasdidate for cell reselection.

The UE shall inherit the priorities provided by aeded signalling and the remaining validity time( T320 in E-
UTRA, T322 in UTRA and T3230 in GERAN), if configenl, at inter-RAT cell (re)selection.

NOTE: The network may assign dedicated cell reselepriorities for frequencies not configured lygtem
information.
5242 Measurement rules for cell re-selection

When evaluating Srxlev and Squal of non-servintsdel reselection purposes, the UE shall use patars provided
by the serving cell.

Following rules are used by the UE to limit needsghsurements:

- If the serving cell fulfils Srxlew Snirasearche@nd Squal > @rasearche the UE may choose not to perform intra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequenayasurements.

- The UE shall apply the following rules for E-UTRAnter-frequencies and inter-RAT frequencies whach
indicated in system information and for which thE blas priority provided as defined in 5.2.4.1:

- For an E-UTRAN inter-frequency or inter-RAT frespcy with a reselection priority higher than the
reselection priority of the current E-UTRA frequgribe UE shall perform measurements of higher ftyior
E-UTRAN inter-frequency or inter-RAT frequenciesarding to [10].

- For an E-UTRAN inter-frequency with an equal @wer reselection priority than the reselection iyoof
the current E-UTRA frequency and for inter-RAT foegcy with lower reselection priority than the
reselection priority of the current E-UTRAN frequgn

- If the serving cell fulfils Srxlev > Gnintrasearchi@nd Squal > Qninrasearchpthe UE may choose not to
perform measurements of E-UTRAN inter-frequencieimter-RAT frequency cells of equal or lower
priority.
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- Otherwisethe UE shall perform measurements of E-UTRAN ifitequencies or inter-RAT frequency
cells of equal or lower priority according to [10].

5243 Mobility states of a UE

Besides Normal-mobility state a High-mobility antMadium-mobility state are applicable if the par&eng (Tcrmax
Ncr_r Ner v and Termaxhys) are sent in the system information broadcashef®erving cell.

State detection criteria:
Medium-mobility state criteria:

- If number of cell reselections during time periogskdaxexceeds bk m and not exceedsdN w
High-mobility state criteria:

- If number of cell reselections during time periogkdaxexceeds bk

The UE shall not count consecutive reselectionsden same two cells into mobility state detectinteda if same
cell is reselected just after one other reselection

Statetransitions:
The UE shall:
- if the criteria for High-mobility state is detect
- enter High-mobility state.
- else if the criteria for Medium-mobility statedstected:
- enter Medium-mobility state.
- else if criteria for either Medium- or High-moity state is not detected during time periagknaxHys:
- enter Normal-mobility state.

If the UE is in High- or Medium-mobility state, théE shall apply the speed dependent scaling rdeefined in
subclause 5.2.4.3.1.

5.2.4.3.1 Scaling rules
UE shall apply the following scaling rules:
- If neither Medium- nor Highmobility state is deted:
- no scaling is applied.
- If High-mobility state is detected:
- Add thesf-High of "Speed dependent ScalingFactor faysQto Qnyst if sent on system information

- For E-UTRAN cells multiply Treselectiearra by thesf-High of "Speed dependent ScalingFactor for
Treselectioaytra” if sent on system information

- For UTRAN cells multiply Treselectigmra by thesf-High of "Speed dependent ScalingFactor for
Treselectioprra” if sent on system information

- For GERAN cells multiply Treselectigera by thesf-High of "Speed dependent ScalingFactor for
Treselectionera State” if sent on system information

- For CDMA2000 HRPD cells Multiply Treselectiesma_nreo by thesf-High of "Speed dependent
ScalingFactor for Treselectiesma_nrep’ if sSent on system information
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- For CDMA2000 1xRTT cells Multiply Treselectiesia_1xrtT by thesf-High of "Speed dependent
ScalingFactor for Treselectiema_ixrtr if S€Nt 0N system information

- If Medium-mobility state is detected:

- Add thesf-Medium of "Speed dependent ScalingFactor fags@or medium mobility state” to :if sent on
system information

- For E-UTRAN cells multiply Treselectiearra by thesf-Medium of "Speed dependent ScalingFactor for
Treselectiopytra" if sent on system information

- For UTRAN cells multiply Treselectigmra by thesf-Medium of "Speed dependent ScalingFactor for
Treselectioprra" if sent on system information

- For GERAN cells multiply Treselectigpra by thesf-Medium of "Speed dependent ScalingFactor for
Treselectiopera' if sent on system information

- For CDMA2000 HRPD cells Multiply Treselectigsa_nreo by thesf-Medium of "Speed dependent
ScalingFactor for Treselectiesma Hrep' if S€nt on system information

- For CDMA2000 1xRTT cells Multiply Treselectiesiva_ixrt by thesf-Medium of "Speed dependent
ScalingFactor for Treselectietma 1xr77" if SENt ON system information

In case scaling is applied to any Treselegtigparameter the UE shall round up the result aftescalings to the
nearest second.

5244 Cells with cell reservations, access restrictions or unsuitable for normal
camping

For the highest ranked cell (including serving)caticording to cell reselection criteria specifiedubclause 5.2.4.6,
for the best cell according to absolute priorityalection criteria specified in subclause 5.2.th&,UE shall check if
the access is restricted according to the rulssificlause 5.3.1.

If that cell and other cells have to be excludedrfthe candidate list, as stated in subclause 318 1UE shall not
consider these as candidates for cell reselecTiois.limitation shall be removed when the highestked cell changes.

If the highest ranked cell or best cell accordimglbsolute priority reselection rules is an innegfiency or inter-
frequency cell which is not suitable due to beiag pf the "list of forbidden TAs for roaming"” oelonging to a
PLMN which is not indicated as being equivalenttte registered PLMN, the UE shall not consider ¢l and other
cells on the same frequency, as candidates fole®m for a maximum of 300s. If the UE enteroistateany cell
selection, any limitation shall be removed. If the UE isiredted under E-UTRAN control to a frequency forieththe
timer is running, any limitation on that frequersghall be removed.

If the highest ranked cell or best cell accordim@lbsolute priority reselection rules is an inté¥TReell which is not
suitable due to being part of the "list of forbiddBAs for roaming" or belonging to a PLMN whichrist indicated as
being equivalent to the registered PLMN, the UHIsi@ consider this cell as a candidate for restéda for a
maximum of 300s. In case of UTRA further requiretsare defined in the [8]. If the UE enters intatsany cell
selection, any limitation shall be removed. If the UE isiredted under E-UTRAN control to a frequency forieththe
timer is running, any limitation on that frequerghall be removed.

If the highest ranked cell or best cell accordimglsolute priority reselection rules is a CSG wkiich is not suitable
due to not being a CSG member cell, the UE shaltonsider this cell as candidate for cell res&gadbut shall
continue considering other cells on the same frequéor cell reselection.

5245 E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

If threshServingLowQ is provided inSysteml nfor mationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reseladiioa cell on a higher priority E-UTRAN frequermyinter-RAT
frequency than the serving frequency shall be peréad if:

- Acell of a higher priority EUTRAN or UTRAN FDD RT/ frequency fulfils Squal > Threghiigho during a
time interval Treselectignr; or
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- Acell of a higher priority UTRAN TDD, GERAN or@MA2000 RAT/ frequency fulfils Srxlev > Threghuigne
during a time interval Treselectios.

Otherwise, cell reselection to a cell on a high@rjty E-UTRAN frequency or inter-RAT frequencyah the serving
frequency shall be performed if:

- Acell of a higher priority RAT/ frequency ful§ilSrxlev > Thresh nighe during a time interval Treselectigq;
and

- More than 1 second has elapsed since the UE caamptek current serving cell.

Cell reselection to a cell on an equal priority ERAN frequency shall be based on ranking for Iritesifuency cell
reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided inSysteml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reseladiioa cell on a lower priority E-UTRAN frequencyioter-RAT
frequency than the serving frequency shall be pewdal if;

- The serving cell fulfils Squal < Threshing, Lowgand a cell of a lower priority EUTRAN or UTRAN FDRAT/
frequency fulfils Squal > Threghowo during a time interval Treselectigf; or

- The serving cell fulfils Squal < Threshing, Lowgand a cell of a lower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshowe during a time interval Treselectied.

Otherwise, cell reselection to a cell on a lowéonity E-UTRAN frequency or inter-RAT frequency théhe serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Thresdving, Lowrand a cell of a lower priority RAT/ frequency fildfSrxlev >
Thresk, Lowp during a time interval Treselectigar; and

- More than 1 second has elapsed since the UE chompthe current serving cell.

Cell reselection to a higher priority RAT/ frequgrghall take precedence over a lower priority R&€fuency, if
multiple cells of different priorities fulfil theedl reselection criteria.

The UE shall not perform cell reselection to UTRAND cells for which the cell selection criteriorisshot fulfilled.

For cdma2000 RATSs, Srxlev is equal to -FLOOR(-Dxx10g10 Ec/lo) in units of 0.5 dB, as defined18], with
Ec/lo referring to the value measured from the @stld cell.

For cdma2000 RATSs, Threshuighe and Thresk Lowe are equal to -1 times the values signalled forctireesponding
parameters in the system information.

In all the above criteria the value of Treseleatigris scaled when the UE is in the medium or high ilitgtstate as
defined in subclause 5.2.4.3.1. If more than oflenoeets the above criteria, the UE shall resedexttll as follows:

- If the highest-priority frequency is an E-UTRAM(fluency, a cell ranked as the best cell amongelt®on the
highest priority frequency(ies) meeting the craieaiccording to section 5.2.4.6;

- If the highest-priority frequency is from anothRAT, a cell ranked as the best cell among the egllthe
highest priority frequency(ies) meeting the crienf that RAT.

Cell reselection to another RAT, for which Squaddxhcell reselection parameters are broadcassirmyinformation,
shall be performed based on the Squal criteriaeifdE supports Squal (RSRQ) based cell reseleti@GAUTRAN
from all the other RATSs provided by system inforimatwhich UE supports. Otherwise, cell reselectmanother
RAT shall be performed based on Srxlev criteria.

5246 Intra-frequency and equal priority inter-frequency Cell Reselection criteria

The cell-ranking criterion &or serving cell and Rfor neighbouring cells is defined by:
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Rs= Qmeass + QHyst

Rn = Qneasn - QOffSGt

where:

Qmeas RSRP measurement quantity used in cell reselections.
Qoffset For intra-frequency: Equals to Qoffsets,n, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetirequency.

The UE shall perform ranking of all cells that futhe cell selection criterion S, which is defineds.2.3.2, but may
exclude all CSG cells that are known by the UEtadie CSG member cells.

The cells shall be ranked according to the R daitgpecified above, derivingsis,and Greas,and calculating the R
values using averaged RSRP results.

If a cell is ranked as the best cell the UE shaitfqrm cell reselection to that cell. If this cilifound to be not-suitable,
the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cally i the following conditions are met:
- the new cell is better ranked than the servirlgdeging a time interval Treselectiggr;

- more than 1 second has elapsed since the UE chompthe current serving cell.

5247 Cell reselection parameters in system information broadcasts
Cell reselection parameters are broadcast in systEnmation and are read from the serving ceficdisws:
cellReselectionPriority

This specifies the absolute priority for E-UTRANdueny or UTRAN frequency or group of GERAN freqeies or
band class of CDMA2000 HRPD or band class of CDOM@R2QxRTT.

Qoffsetsn

This specifies the offseetween the two cells.

Qoffsetirequency

Frequency specific offset for equal priority E-UTRArequencies.
Qhyst

This specifies the hysteresis value for rankinteda.

Qqualmin

This specifies the minimum required quality levethe cell in dB.
Qrxievmin

This specifies the minimum required Rx level in dedl in dBm.
Treselectionrat

This specifies the cell reselection timer valuer. &ach target E-UTRA frequency and for each RATi€othan E-
UTRA) a specific value for the cell reselection ¢inis defined, which is applicable when evaluatiegelection within
E-UTRAN or towards other RAT (i.e. Treselectianfor E-UTRAN is Treselectiaftra, for UTRAN
Treselectionrra for GERAN Treselectiagera, for Treselectiopoma_rvreo, and for Treselectia@ma_i1xrT).

Note: Treselectiogris not sent on system information, but used inleesien rules by the UE for each RAT.

3GPP



Release 11 24 3GPP TS 36.304 V11.7.0 (2015-12)

Treselectioneutra

This specifies the cell reselection timer values€tectiorar for E-UTRAN. The parameter can be set per E-UTRAN
frequency [3].

Treselectionutra

This specifies the cell reselection timer values€tectiomrar for UTRAN.
Treselectioncera

This specifies the cell reselection timer values€Etectiomrar for GERAN.
Treselectioncoma_HRPD

This specifies the cell reselection timer values€tectiorar for CODMA HRPD.
Treselectioncoma_1xrTT

This specifies the cell reselection timer values€tectiorar for CDMA 1xRTT.
Threshx, Highp

This specifies the Srxlev threshold (in dB) usedh®yUE when reselecting towards a higher pridRigyT/ frequency
than the current serving frequency. Each frequefid&UTRAN and UTRAN, each group of GERAN frequesx;i
each band class of CDMA2000 HRPD and CDMA2000 1xRiight have a specific threshold.

Threshx, Higho

This specifies the Squal threshold (in dB) usedhieyUE when reselecting towards a higher priorigyTRfrequency
than the current serving frequency. Each frequefid&UTRAN and UTRAN FDD might have a specific thheld.

Thl’eth, LowP

This specifies the Srxlev threshold (in dB) usedh®/UE when reselecting towards a lower prioriyTRfrequency
than the current serving frequency. Each frequefi@&UTRAN and UTRAN, each group of GERAN frequesx;i
each band class of CDMA2000 HRPD and CDMA2000 1xRiight have a specific threshold.

Threshx, Lowg

This specifies the Squal threshold (in dB) usedhieyUE when reselecting towards a lower priorityTR&equency
than the current serving frequency. Each frequefid&UTRAN and UTRAN FDD might have a specific thheld.

ThreShServing, LowP

This specifies the Srxlev threshold (in dB) usedh®/UE on the serving cell when reselecting towardbwer priority
RAT/ frequency.

ThreShServing, LowQ

This specifies the Squal threshold (in dB) usedhieyUE on the serving cell when reselecting towarttsver priority
RAT/ frequency.

SintrasearchP
This specifies the Srxlev threshold (in dB) for&frequency measurements.

SintraSearchQ

This specifies the Squal threshold (in dB) forartrequency measurements.

Snonl ntraSearchP

This specifies the Srxlev threshold (in dB) for ERIAN inter-frequency and inter-RAT measurements.

Shonl ntraSearchQ

This specifies the Squal threshold (in dB) for ERAN inter-frequency and inter-RAT measurements.
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5.24.71 Speed dependant reselection parameters

T crmax

This specifies the duration for evaluating alloveadount of cell reselection(s).

Ncr_m

This specifies the maximum number of cell resetegito enter Medium-mobility state.
Ncr_H

This specifies the maximum number of cell resebmdito enter High-mobility state.

T cRmaxHyst

This specifies the additional time period before the can enter Normal-mobility state.
Speed dependent ScalingFactor for Qhyst

This specifies scaling factor for QhystgirHigh for High-mobility state andf-Medium for Medium-mobility state
Speed dependent ScalingFactor for Treselectioneutra

This specifies scaling factor for Treselectigika in sf-High for High-mobility state andf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectionutra

This specifies scaling factor for Treselectign in sf-High for High-mobility state andf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectioncera

This specifies scaling factor for Treselectiegnin H sf-High for High-mobility state andf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectioncoma_HrePD

This specifies scaling factor for Treselectioma_nrepin sf-High for High mobility state andf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectioncoma_ixrTT

This specifies scaling factor for Treselectiona_ixrrrin sf-High for High mobility state andf-Medium for Medium-
mobility state

5248 Cell reselection with CSG cells

52481 Cell reselection from a non-CSG cell to a CSG cell

In addition to normal cell reselection, the UE $liak an autonomous search function to detectat fgeviously
visited CSG member cells on non-serving frequenaiesuding inter-RAT frequencies, according to gerformance
requirements specified in [10], when at least 0860D with associated PLMN identity is includediwe UE's CSG
whitelist. The UE may also use autonomous search@serving frequency. The UE shall disable theraamous
search function for CSG cells if the UE's CSG wiistas empty.

NOTE: The UE autonomous search function, per UHeémpntation, determines when and/or where to search
for CSG member cells.

If the UE detects one or more suitable CSG celldifiarent frequencies, then the UE shall resdiecine of the
detected cells irrespective of the frequency pwiaf the cell the UE is currently camped on, i toncerned CSG cell
is the highest ranked cell on that frequency.

If the UE detects a suitable CSG cell on the saemguency, it shall reselect to this cell as pemadreselection rules
(5.2.4.6.).
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If the UE detects one or more suitable CSG cellamather RAT, the UE shall reselect to one of tlaecording to [19].

5.2.4.8.2 Cell reselection from a CSG cell
While camped on a suitable CSG cell, the UE shmdlyathe normal cell reselection rules as defimedubclause 5.2.4.

To search for suitable CSG cells on non-servinguescies, the UE may use an autonomous searchduniétthe UE
detects a CSG cell on a non-serving frequencylJthenay reselect to the detected CSG cell if iheshighest ranked
cell on its frequency.

If the UE detects one or more suitable CSG cellarmother RAT, the UE may reselect to one of theatldwed
according to [19].
5249 Cell reselection with Hybrid cells

In addition to normal cell reselection rules, the shall use an autonomous search function to datéeast previously
visited hybrid cells whose CSG ID and associateiRlidentity is in the UE's CSG whitelist accorditmthe
performance requirements specified in [10]. Thedb&ll treat detected hybrid cells as CSG cellkef€SG ID and
associated PLMN identity of the hybrid cell is etUE’s CSG whitelist and as normal cells otherwise

5.2.5 Void

5.26  Camped Normally state
When camped normally, the UE shall perform theofeihg tasks:

- select and monitor the indicated Paging Chanuielise cell as specified in clause 7 accordingiformation
sent in system information;

- monitor relevant System Information as specifie{B];

- perform necessary measurements for the celleetieh evaluation procedure;

- execute the cell reselection evaluation procesthe following occasions/triggers:
1) UE internal triggers, so as to meet performascepecified in [10];

2) When information on the BCCH used for the cedlalection evaluation procedure has been modified.

5.2.7 Cell Selection when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE, UEaBlattempt to camp on a suitable cell according to
redirectedCarrierinfo, if included in theRRCConnectionRelease message. If the UE cannot find a suitable cedl, Ul
is allowed to camp on any suitable cell of the ¢atitd RAT. If theRRCConnectionRelease message does not contain
theredirectedCarrierlnfo UE shall attempt to select a suitable cell on BITEA carrier. If no suitable cell is found
according to the above, the UE shall perform asm#ction starting with Stored Information Cellegtion procedure
in order to find a suitable cell to camp on.

When returning to RRC_IDLE after UE moved to RRC NINECTED state frontamped on any cell state, UE shall
attempt to camp on an acceptable cell accordimgdioectedCarrierinfo, if included in theRRCConnectionRelease
message. If the UE cannot find an acceptabletbellUE is allowed to camp on any acceptable cetefindicated
RAT. If the RRCConnectionRelease message does not contagalirectedCarrierinfo UE shall attempt to select an
acceptable cell on an EUTRA carrier. If no acceletakll is found according to the above, the UHIsttmtinue to
search for an acceptable cell of any PLMN in séatecell selection.

5.2.8  Any Cell Selection state

In this state, the UE shall attempt to find an atakle cell of any PLMN to camp on, trying all RAthat are
supported by the UE and searching first for a lojgality cell, as defined in subclause 5.1.2.2.

The UE, which is not camped on any cell, shall atathis state until an acceptable cell is found.
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5.2.9 Camped on Any Cell state
In this state, the UE shall perform the followiragks:
- select and monitor the indicated paging chanofetke cell as specified in clause 7;
- monitor relevant System Information as specifie{B];
- perform necessary measurements for the celleetieh evaluation procedure;
- execute the cell reselection evaluation procesthe following occasions/triggers:
1) UE internal triggers, so as to meet performascepecified in [10];
2) When information on the BCCH used for the cedlalection evaluation procedure has been modified;

- regularly attempt to find a suitable cell trying fabquencies of all RATs that are supported byllie If a
suitable cell is found, UE shall movedamped normally state;

- if the UE supports voice services and the curretitdoes not support emergency call as indicateglystem
information specified in [3], the UE should perfooail selection/ reselection to an acceptableafediny
supported RAT regardless of priorities providedystem information from current cell, if no suitaldell is
found.

NOTE1: The UE is allowed to not perform reselectomn inter-frequency E-UTRAN cell in order to peat
camping on a cell on which it cannot initiate anSMmergency call.

53 Cell Reservations and Access Restrictions

There are two mechanisms which allow an operatonpmse cell reservations or access restrictiohs. first
mechanism uses indication of cell status and spexsarvations for control of cell selection andelection procedures.
The second mechanism, referred to as Access Cosiltall allow preventing selected classes of ufsers sending
initial access messages for load control reasonsulscription, one or more Access Classes aread#id to the
subscriber and stored in the USIM [4], which arekayed for this purpose.

5.3.1 Cell status and cell reservations

Cell status and cell reservations are indicatettiérBysteml nfor mationBlockTypelmessage [3] by means of two fields:

- cellBarred (IE type: "barred" or "not barred")
In case of multiple PLMNs indicated in SIB1, thisld is common for all PLMNs

- cellReservedForOperatorUse (IE type: "reserved" or "not reserved")
In case of multiple PLMNs indicated in SIB1, thisld is specified per PLMN.

When cell status is indicated as "not barred" arat feserved" for operator use,
- All UEs shall treat this cell as candidate durihg cell selection and cell reselection procedures
When cell status is indicated as "not barred" ardérved" for operator use for any PLMN,

- UEs assigned to Access Class 11 or 15 operatitfieir HPLMN/EHPLMN shall treat this cell as catalie
during the cell selection and reselection proceslifréhe fieldcellReservedForOperatorUse for that PLMN set
to “reserved”.

- UEs assigned to an Access Class in the rangem9012 to 14 shall behave as if the cell staubarred"” in
case the cell is "reserved for operator use" ferrdgistered PLMN or the selected PLMN.

NOTE 1: ACs 11, 15 are only valid for use in thellMN/ EHPLMN; ACs 12, 13, 14 are only valid for usethe
home country [4].

When cell status "barred" is indicated or to bated as if the cell status is "barred",

- The UE is not permitted to select/reselect tki§ oot even for emergency calls.
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- The UE shall select another cell according toftiewing rule:
- Ifthe cellis a CSG cell:
- the UE may select another cell on the same freqjui the selection/reselection criteria are fidfi.
- else

- If the fieldintraFreqReselection in field cell AccessRelatedinfo in Systeml nformationBlockTypel message
is set to "allowed", the UE may select another arlthe same frequency if re-selection criteria are
fulfilled.

- The UE shall exclude the barred cell as a candifta cell selection/reselection for 300 seconds.

- If the fieldintraFreqReselection in field cell AccessRelatedinfo in SystemlnformationBlockTypel message
is set to "not allowed" the UE shall not re-sekecell on the same frequency as the barred cell;

- The UE shall exclude the barred cell and thesasll the same frequency as a candidate for cell
selection/reselection for 300 seconds.

The cell selection of another cell may also incladshange of RAT.

5.3.2  Access control
Information on cell access restrictions associatithl the Access Classes is broadcast as systemmiafmn, [3].

The UE shall ignore Access Class related cell acaestrictions when selecting a cell to camp @n,if.shall not reject
a cell for camping on because access on thatscetitiallowed for any of the Access Classes ofMaeA change of
the indicated access restriction shall not trigggk reselection by the UE.

Access Class related cell access restrictions bhathecked by the UE when starting RRC conneetstablishment
procedure as specified in [3].
5.3.3 Emergency call

A restriction on emergency calls, if needed, isaatkd by the fieldic-BarringForEmergency [3]. If access class 10 is
indicated as barred in a cell, UEs with accessdat® 9 or without an IMSI are not allowed toistié emergency calls
in this cell. For UEs with access classes 11 teehfergency calls are not allowed if both accessscl® and the
relevant access class (11 to 15) are barred. Otesramergency calls are allowed for those UEs.

Full details of operation under "Access class luhlist" are described in [4].

5.4 Tracking Area registration
In the UE, the AS shall report tracking area infation to the NAS.

If the UE reads more than one PLMN identity in tluerent cell, the UE shall report the found PLMntities that
make the cell suitable in the tracking area infdromato NAS.

The NAS part of the location registration processgecified in [5].

Actions for the UE AS upon reception of Locationgi®tration reject are specified in [4] and [16].

5.5 Support for manual CSG selection

551 E-UTRA case

In the UE on request of NAS, the AS shall scarR&lichannels in the E-UTRA bands according to ipsabdities to
find available CSGs. On each carrier, the UE shitdibast search for the strongest cell, read &gy information and
report available CSG ID(s) together with their “HMBme” (if broadcast) and PLMN(s) to the NAS. Tharsh for
available CSGs may be stopped on request of the. NAS
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If NAS has selected a CSG and provided this seled¢t AS, the UE shall search for an acceptabkuiable cell
belonging to the selected CSG to camp on.

5.5.2 UTRA case
Support for manual CSG selection in UTRA is desdtin [8].

6 Reception of broadcast information

6.1 Reception of system information

The NAS is informed if the cell selection and reséibn results in changes in the received NAS systéormation.

UE shall monitor PCH as described in chapter 7re¢eive System Information change notificationRRC_IDLE.
Changes in the system information are indicatethbynetwork using Baging message. When thaging message
indicates system information changes then UE sbakcquire all system information as specified3h [

6.2 Reception of MBMS

A UE interested to receive MBMS services shall gppé MCCH information acquision procedure as dpetin [3]
to receive the MCCH information upon entering tberesponding MBSFN area and upon receiving a ieatifon that
the MCCH information has changed. A UE interestetkteive MBMS services identifies if a servicettihés
interested to receive is started or ongoing byivaug the MCCH information, and then receives a MIC
corresponding to the identified service.

/ Paging

7.1 Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) ie itlode in order to reduce power consumption. OgéBa
Occasion (PO) is a subframe where there may be PrRAhsmitted on PDCCH addressing the paging nges<ane
Paging Frame (PF) is one Radio Frame, which matagonne or multiple Paging Occasion(s). When DRXsed the
UE needs only to monitor one PO per DRX cycle.

PF and PO is determined by following formulae ughmgDRX parameters provided in System Information:
PF is given by following equation:
SFN mod T= (T div N)*(UE_ID mod N)
Index i_s pointing to PO from subframe patternmigdiin 7.2 will be derived from following calculati:
i_s = floor(UE_ID/N) mod Ns

System Information DRX parameters stored in thesbl@l be updated locally in the UE whenever the DidXameter
values are changed in Sl. If the UE has no IMSljrietance when making an emergency call withoutWJ$he UE
shall use as default identity UE_ID = 0 in the P & s formulas above.

The following Parameters are used for the calautatif the PF and i_s:

- T: DRX cycle of the UE. T is determined by th@shst of the UE specific DRX value, if allocateg upper
layers, and a default DRX value broadcast in systéonmation. If UE specific DRX is not configurdsy upper
layers, the default value is applied.

- nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32.
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- N: min(T,nB)
- Ns: max(1,nB/T)
- UE_ID: IMSI mod 1024.

IMSI is given as sequence of digits of type Inte@er), IMSI shall in the formulae above be intetpd as a decimal
integer number, where the first digit given in geguence represents the highest order digit.

For example:
IMSI =12 (digitl=1, digit2=2)

In the calculations, this shall be interpretedhesdecimal integer "12", not "1x16+2 = 18".

7.2 Subframe Patterns
FDD:
Ns PO when i_s=0 PO when i_s=1 PO when i_s=2 PO wheni_s=3
1 9 N/A N/A N/A
2 4 9 N/A N/A
4 0 4 5 9
TDD (all UL/DL configurations):
Ns PO when i_s=0 PO when i_s=1 PO when i_s=2 PO wheni_s=3
1 0 N/A N/A N/A
2 0 5 N/A N/A
4 0 1 5 6
8 Logged measurements

The UE may be configured to perform logging of meament results in RRC_IDLE mode with the
LoggedMeasurementsConfiguration message as specified in TS 36.331 T3jis configuration is valid while the
logging duration timer is running.

If the configuration of logged measurements isdyahie UE shall perform logging of measurementltestiall of the
following conditions are met:

- The UE is incamped normally state in RRC_IDLE mode;

- The RPLMN of the UE is the same as the RPLMNatgoint of time of.oggedMeasurementConfiguration
message reception, or is present ingimen-IdentityList (see TS 36.331 [3]) if configured;

- The UE iscamped on a cell belonging to thiaConfiguration (see TS 36.331 [3]), if configured;
- The UE is camped on the RAT where the logged oreasent configuration was received.
Otherwise, the logging of measurement results sleafiuspended.

NOTE: Even if logging of measurement results igpsnsled, the logging duration timer and time staritp w
continue, and the logged measurement configuratiehcorresponding log are kept.

9 Accessibility measurements

The UE logs failure information when the RRC conimecestablishment procedure fails as specifiedSr36.331 [3].
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Annex A (informative):
Void
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Annex B (informative):
Change history

Change history

Date TSG # TSG Doc. CR Rev | Subject/Comment Old New
2007-06 Agreed text proposals from TSG RAN2#58bis meeting 0.0.0 ]0.0.1
2007-09 |RP-37 RP-070687 Presented for information at TSG RAN-37 0.1.0 11.0.0
2007-11 |RP-38 RP-070915 Presented for approval at TSG RAN-38 1.2.0 ]2.0.0
RP-38 - Approved at TSG RAN-38 and placed under change control 2.0.0 18.0.0
2008-03 |RP-39 RP-080193 0001 1 CR to 36.304 on Miscellaneous corrections 8.0.0 ]8.1.0
2008-05 |RP-40 RP-080408 0002 - Add RAT specific Treselection parameters for COMA HRPD 8.1.0 18.2.0
and 1xRTT
RP-40 RP-080408 |0003 1 Paging Subframe Patterns for FDD and TDD and paging 8.1.0 |8.2.0
parameters clarification
RP-40 RP-080408 0004 1 Editorial corrections to 36.304 8.1.0 ]8.2.0
RP-40 RP-080408 ]0005 - PLMN selection ping-pong control 8.1.0 18.2.0
2008-09 |RP-41 RP-080689 0006 1 CR on Considerations on various open items in 36.304 8.2.0 18.3.0
RP-41 RP-080689 0007 1 CSG related correction to 36.304 8.2.0 ]8.3.0
RP-41 RP-080689 ]0008 1 Clarification of the medium mobility state criteria 8.2.0 18.3.0
RP-41 RP-080689 ]0009 - Support for Manual CSG ID Selection 8.2.0 18.3.0
RP-41 RP-080689 0010 - USIM less paging occasion calculation 8.2.0 18.3.0
RP-41 RP-080689 10013 1 Definition of Qoffset in cell reselection criteria 8.2.0 ]8.3.0
RP-41 RP-080689 0017 - Correction to Discontinuous Reception for paging 8.2.0 18.3.0
RP-41 RP-080689 ]0018 - Lifetime of dedicated cell reselection priorities 8.2.0 18.3.0
RP-41 RP-080689 0019 - Clarification on cell reselection parameters 8.2.0 18.3.0
2008-12 |RP-42 RP-081017 |0020 1 Correcting the UE behaviour when Sintrasearch and 8.3.0 |8.4.0
Snonintrasearch are not provided
RP-42 RP-081017 0021 - Proposed CR to 36.304 [Rel-8] on Definition of 8.3.0 |8.4.0

RP-42 RP-081017 0022 1 Proposed CR to 36.304 [Rel-8] on Intra-frequency reselection ]8.3.0 [8.4.0
allowed/not-allowed concept

RP-42 RP-081017 0023 - Proposed CR to 36.304 [Rel-8] on Introduction of 8.3.0 184.0
Pcompensation

RP-42 RP-081017 0024 - Proposed CR to 36.304 [Rel-8] on Support of UE autonomous |8.3.0 [8.4.0
search for E-UTRAN CSG cells when camped on other RAT
than E-UTRAN

RP-42 RP-081017 ]0025 - Correction to range of nB in TS 36.304 8.3.0 ]8.4.0

RP-42 RP-081017 10026 2 Miscellaneous corrections to 36.304 8.3.0 18.4.0

RP-42 RP-081017 0027 1 Proposed CR to 36.304 [Rel-8] on Support of registration 8.3.0 184.0
procedures as outcome of a manual CSG ID selection

RP-42 RP-081017 ]0029 2 Implicit priority for CSG cells 8.3.0 18.4.0

RP-42 RP-081017 ]|0032 - Correction of the reselection formula for offset used for PLMN [8.3.0 ]8.4.0
selection

RP-42 RP-081017 |0036 - Clarification of definition of SnonServingCell,x for cdma2000 8.3.0 |8.4.0
RATs in TS 36.304

RP-42 RP-081017 ]0038 1 Support of emergency calls in LTE Rel-8 8.3.0 18.4.0

RP-42 RP-081017 ]0042 - CR to 36.304 on Removal of cellReservationExtension 8.3.0 ]8.4.0

RP-42 RP-081017 10044 1 Idle mode agreements related to 36.304 8.3.0 18.4.0

2009-03 |RP-43 RP-090125 ]0045 - CR to 36.304 on correction of definition of Pmax 8.4.0 ]8.5.0

RP-43 RP-090125 0046 1 Emergency call in camped on any cell state in LTE Rel8 8.4.0 18.5.0

RP-43 RP-090125 ]0047 - Handling of Priority of Camping Frequency 8.4.0 ]8.5.0

RP-43 RP-090125 0048 2 Correction to implementation of CR0009 to 36.304 8.4.0 18.5.0

RP-43 RP-090125 0049 - UE Behaviour on Registration Failure to CSG 8.4.0 18.5.0

RP-43 RP-090125 ]0050 2 CR to 36.304 to capture several editorial corrections 8.4.0 18.5.0

RP-43 RP-090125 0051 1 CR to 36.304 on Update of Figure 4.1-1 Overall Idle Mode 8.4.0 |8.5.0
Process

RP-43 RP-090125 0053 2 Correction to priority based reselection handling 8.4.0 18.5.0

RP-43 RP-090125 0057 3 CR on UE behaviour in absence of reselection priorities in 8.4.0 18.5.0
system information

RP-43 RP-090125 ]0058 3 Cell reselection for CSG 8.4.0 18.5.0

RP-43 RP-090125 ]0060 - Corrections to Inter-RAT Cell Reselection Criteria 8.4.0 18.5.0

RP-43 RP-090125 ]0062 - Manual selection 8.4.0 18.5.0

RP-43 RP-090145 |0063 1 Reception of ETWS notification without verifying digital 8.4.0 |8.5.0
signature

RP-43 RP-090125 |0066 - Draft CR to 36.304 on Inheriting of dedicated priorities at inter- ]8.4.0 [8.5.0
RAT reselection

RP-43 RP-090125 0067 - Proposed CR to 36.304 Clarification on applying DRX value 8.4.0 18.5.0
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2009-06 |RP-44 RP-090510 ]0072 2 CR on correction of sign in SnonServingCell,x for COMA2000 |8.5.0 |8.6.0
RATs
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RP-44 RP-090510 0080 - CR for Removing FFS for T3230 8.5.0 ]8.6.0
RP-44 RP-090510 ]0082 - Correction on the Lower Priority Cell Reselection Rule 8.5.0 ]8.6.0
RP-44 RP-090510 10084 - Clarification on disabling E-UTRA capabilities with a USIM 8.5.0 ]8.6.0
2009-09 |RP-45 RP-090906 ]0085 - Clarification on cell status and cell reservations 8.6.0 ]8.7.0
RP-45 RP-090906 ]0089 - Correction on Cell reserved for operators use 8.6.0 18.7.0
RP-45 RP-090906 ]0094 - clarifications for manual CSG ID selection 8.6.0 18.7.0
2009-09 |RP-45 RP-090934 0086 1 Some clarifications on TS 36.304 8.7.0 ]9.0.0
RP-45 RP-090926 |0091 1 IMS emergency call when UE camps on acceptable cell 8.7.0 19.0.0
RP-45 RP-090933 ]0096 - Reception of CMAS notifications in limited service state 8.7.0 ]19.0.0
2009-12 |RP-46 RP-091314 10098 - Clarification on Parameters for Cell Selection 9.0.0 ]9.1.0
RP-46 RP-091346 ]0099 - Clarifications on autonomous search function for CSG 9.0.0 ]9.1.0
RP-46 RP-091346 0100 1 Correction of Treselection inconsistency regarding frequency ]9.0.0 ]9.1.0
groups
RP-46 RP-091346 0102 - CR to 36.304 - Handling of barring in case of priority based 9.0.0 ]9.1.0
reselection
RP-46 RP-091346 ]0103 - Functions supported for the UE "limited service state" 9.0.0 ]9.1.0
RP-46 RP-091334 0104 3 UE's behaviour when camping on cell supporting emergency 9.0.0 ]9.1.0
call
RP-46 RP-091343 10106 2 Stage3 CR for LTE hybrid cell Idle Mode Mobility 9.0.0 ]9.1.0
RP-46 RP-091314 |0109 - Correction related to Location Registration in manual CSGID [9.0.0 ]9.1.0
selection procedure.
RP-46 RP-091343 0114 - Access Stratum support for manual CSG selection across 9.0.0 ]9.1.0
PLMN (CR 36.304 Rel-9)
RP-46 RP-091343 10117 - Renaming Allowed CSG List (36.304 Rel-9) 9.0.0 ]9.1.0
RP-46 RP-091341 ]0119 - Proposed CR to 36.304 on Introduction of MBMS 9.0.0 ]19.1.0
2010-03 |RP-47 RP-100296 ]0122 - Clarification on RRC connection re-establishment for 9.1.0 ]9.2.0

emergency calls

RP-47 RP-100308 0123 1 Correction on reselection from non-CSG cell to CSG inter-RAT [9.1.0 ]9.2.0
cell

RP-47 RP-100308 ]0124 1 Miscellaneous correction on 36.304 9.1.0 ]9.2.0
RP-47 RP-100305 0125 - Proposed CR to 36.304 on Addition of missing abbreviations 9.1.0 ]9.2.0
related with MBMS
RP-47 RP-100308 ]0129 - Cell reselection enhancements CR for 36.304 9.1.0 ]9.2.0
2010-06 JRP-48 RP-100556 0133 - Correction to CSG autonomous search function 9.2.0 19.3.0
2010-09 |RP-49 RP-100855 ]0134 - Clarification on CSG autonomous search 9.3.0 ]9.4.0
RP-49 RP-100851 0136 1 Clarifications Regarding Redirection from LTE 9.3.0 19.4.0
RP-49 RP-100845 ]0138 - Correct the PEMAX_H to PEMAX 9.3.0 ]9.4.0
RP-49 RP-100851 0139 1 Clarification on the use of RSRQ for cell reselection towards 9.3.0 19.4.0
GERAN or CDMA
2010-12 JRP-50 RP-101210 ]0142 - Cell selection in case of redirection based CSFB procedure 9.4.0 ]19.5.0
2010-12 |RP-50 RP-101221 ]0140 2 36.304 CR on MDT 9.5.0 110.0.0
2011-03 |RP-51 RP-110271 0151 - 36.304 correction on manual CSG selection 10.0.0 |10.1.0
2011-06 |RP-52 RP-110835 |0154 - CR to align NAS and AS for handling of CSG cells 10.1.0 |10.2.0
RP-52 RP-110843 ]0155 1 Clean up of MDT section 10.1.0 ]J10.2.0
2011-09 |RP-53 RP-111281 0160 - Correction of inter-frequency or inter-RAT cell reselection 10.2.0 |10.3.0
criteria for UTRA TDD case
2011-12 |RP-54 RP-111710 0167 1 Clarification of inter-RAT cell reselection enhancements 10.3.0 ]10.4.0
2012-03 |RP-55 RP-120325 ]0175 - MBMS Multibands Cell Selection and Reselection 10.4.0 |10.5.0
2012-06 |RP-56 RP-120813 ]0183 1 Korean Public Alert System (KPAS) in relation to CMAS 10.5.0 |10.6.0
RP-56 RP-120807 0187 1 Avoiding unexpected UE prioritization for MBMS where MBMS ]10.5.0 |10.6.0
is not deployed
RP-56 RP-120813 ]0188 1 EU-Alert in relation to CMAS 10.5.0 |11.0.0
2012-09 |RP-57 RP-121370 ]0192 1 Introduction of MDT multi-PLMN 11.0.0 |11.1.0
RP-57 RP-121375 0195 - Introducing MBMS enhancements 11.0.0 J11.1.0
2012-12 |RP-58 RP-121940 ]0196 - Clarification of MBMS Prioritisation 11.1.0 |11.2.0
RP-58 RP-121957 10197 - Correction to absolute priority cell reselection 11.1.0 ]11.2.0
RP-58 RP-121946 ]0198 - Introduction of MDT accessibility measurements 11.1.0 |11.2.0
RP-58 RP-121958 ]0199 1 RAN overload handling using RRC Reject 11.1.0 |11.2.0
2013-03 |RP-59 RP-130241 ]0209 - Clarification on MBMS Service Continuity 11.2.0 J11.3.0
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RP-59 RP-130248 10210 - Clarification of De-prioritization in idle mode 11.2.0 ]11.3.0

RP-59 RP-130247 10213 - Corrections on mobility to CSG and hybrid cells in idle mode 11.2.0 ]11.3.0

RP-59 RP-130248 0214 1 Clarification on handling of deprioritsation information upon 11.2.0 |11.3.0
PLMN selection

2013-06 |RP-60 RP-130808 0221 - Correction of MBMS prioritisation 11.3.0 |11.4.0

RP-60 RP-130809 0222 - Updating 3GPP2 specification references 11.3.0 ]11.4.0
2013-09 |RP-61 RP-131311 10223 1 Cell reselection criteria with threshServingLowQ provided 11.4.0 ]11.5.0
2013-12 |RP-62 RP-131987 0227 1 Correction of MBMS prioritisation for DL only carrier 11.5.0 |11.6.0
2015-12 JRP-70 RP-152048 10276 2 Enabling multiple NS and P-Max operation per cell 11.6.0 ]11.7.0
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