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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Legal Notice
This Technical Specification (TS) has been produced by ET Sl 3rd Generation Rartnership Project (3GPP).

The present document may refer to technical specificationsor reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding’ ET.SI deliverables.

The cross reference between 3GPP and ET Sl.identities can-be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not",.“should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in cfause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Specification has been produced by the 3rd 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 UE proceduresin RRC_IDLE state (also called Idle
mode) and RRC_INACTIVE state. The non-access stratum (NAS) part of Idle mode procedures and processesis

specified in TS 23.122 [9].

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 NR Radio Access, including multi-RAT UES as described

in 3GPP specifications, in the following cases:

- Whenthe UE is camped on aNR cell;

- When the UE is searching for a cell to camp on;

NOTE:

When the UE is camped on or searching for a cell to camp on belonging to other RATSs, the UE behaviour

is described in the specifications of the other RATSs.

2

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

References

document.

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

non-specific.

- For aspecific reference, subsequent revisions do-notapply.

- For anon-specific reference, the latest version applies. Jin'the case of areference to a 3GPP document (including
aGSM document), a non-specific reference.itplicitly refersto the latest version of that document in the same

Release as the present document.

[1]
(2]
(3]
[4]
(5]

[7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]

3GPP TR 21.905:'Vocabulary for:3GPP Specifications'.

3GPP TS 38.300:
3GPP TS 38.331:
3GPPTS38.213:

Void

3GPP TS 36.331:
3GPP TS 36.304:
3GPP TS 38.133:
3GPP TS 23.122:
3GPP TS 23.501:

3GPP TS 38.215

3GPP TS 22.261:

3GPP TS 24.890

3GPP TS 24.501:
3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1

Standalone”.

"NR OverallDescription; Stage 2".
"NR; Radio Resource Control (RRC) - Protocol Specification”.

""NR;:-Physical layer procedures for control ".

"E-UTRA; Radio Resource Control (RRC) - Protocol Specification”.
"E-UTRA; User Equipment (UE) proceduresin RRC_IDLE state .
"NR; Requirements for Support of Radio Resource Management”.
"NAS functions related to Mobile Station (MS) in RRC_IDLE state".

"System Architecture for the 5G System; Stage 2.

: "NR; Physical layer measurements’.

" Service requirements for the 5G system”.

: "5G System — Phase 1; CT WG1 Aspects’.

"Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
Acceptable Cell: A cell that satisfies certain conditions as specified in 4.5.

Available PLMN(s): One or more PLMN(s) for which the UE has found at least one cell and read its PLMN
identity(ies).

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.

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning
Notification Providersto CMAS capable UEs.

EHPLMN: Any of the PLMN entries contained in the Equivalent-HPLMN list TS 23:122 [9].

Equivalent PLMN 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 €ade (MCC) and Mobilte Network Code (MNC) of the PLMN
identity are the same as the MCC and MNC of the M Sl;

Process: A local action in the UE invoked by<an'RRE procedure-oran RRC_IDLE or RRC_INACTIVE state
procedure.

Radio Access Technology: Type of teehnology used forradio access, for instance NR or E-UTRA.

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

Registered PLMN: Thisisthe PLMN on which certain Location Registration outcomes have occurred, as specified in
TS23.122[9].

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

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 a particular frequency that is considered strongest according to the layer 1 cell search
procedure (TS 38.213 [4], TS 38.215 [11]).

Suitable Cell: Thisisacell on which a UE may camp. For NR cell, the criteriaare defined in clause 4.5, for E-UTRA
cell in TS 36.304 [7].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

AS Access Stratum
CMAS Commercial Mobile Alert System
CN Core Network
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DCI Downlink Control Information
ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved UMTS Terrestrial Radio Access
E-UTRAN Evolved UMTS Terrestrial Radio Access Network
IMSI International Mobile Subscriber Identity
MCC Mobile Country Code
MICO Mobile Initiated Connection Only
NAS Non-Access Stratum
NR NR Radio Access
PLMN Public Land Mobile Network
RAT Radio Access Technology
RNA RAN-based Notification Area
RNAU RAN-based Notification Area Update
RRC Radio Resource Control
UAC Unified Access Control
UE User Equipment
UMTS Universal Mobile Telecommunications System
4 General description of RRC_IDLE state and

RRC_INACTIVE state

4.1 Overview

The RRC_IDLE state and RRC_INACTIVE state tasks'can be'subdivided into three processes:
- PLMN selection;
- Cell selection and reselection;
- Location registration and RNA update.

PLMN selection, cell reselection procedures, and |ocetion registration are common for both RRC_IDLE state and
RRC_INACTIVE state. RNA update is only applicable for RRC_INACTIVE state. When UE selectsanew PLMN, UE
transitions from RRC_INACTIVE to RRC_IDLE, as specified in TS 24.501 [14].

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN,
associated RAT(s) may be set, as specified'in TS 23.122 [9]. The NAS shall provide alist of equivalent PLMNSs, if
available, that the AS shall use for cell selection and cell reselection.

With cell selection, the UE searches for a suitable cell of the selected PLMN, chooses that cell to provide available
services, and monitorsits control channel. This procedureis defined as "camping on the cell”.

The UE shall, if necessary, then register its presence, by means of aNAS registration procedure, in the tracking area of
the chosen cell. As an outcome of a successful Location Registration, the selected PLMN then becomes the registered
PLMN, as specified in TS 23.122 [9].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps oniit.
If the new cell does not belong to at least one tracking areato which the UE is registered, location registration is
performed. In RRC_INACTIVE state, if the new cell does not belong to the configured RNA, an RNA update
procedure is performed.

If necessary, the UE shall search for higher priority PLMNSs at regular time intervals as described in TS 23.122 [9] and
search for a suitable cell if another PLMN has been selected by NAS.

If the UE loses coverage of the registered PLMN, either anew PLMN is selected automatically (automatic mode), or an
indication of available PLMNsis given to the user so that amanual selection can be performed (manua mode).

Registration is not performed by UEs only capable of services that need no registration.
The purpose of camping on acell in RRC_IDLE state and RRC_INACTIVE state isfourfold:
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a) It enablesthe UE to receive system information from the PLMN.

b) When registered and if the UE wishes to establish an RRC connection or resume a suspended 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 network needsto send a message or deliver data to the registered UE, it knows (in most cases) the set of
tracking areas (in RRC_IDLE state) or RNA (in RRC_INACTIVE state) in which the UE is camped. It can then
send a"paging” message for the UE on the control channels of al the cellsin the corresponding set of areas. The
UE will then receive the paging message and can respond.

d) It enablesthe UE to receive ETWS and CMAS natifications.

When the UE isin RRC_IDLE state, upper layers may deactivate AS layer when M1CO mode is activated as specified
in TS 24.501 [14]. When MICO mode is activated, the AS configuration (e.g. priorities provided by dedicated
signalling) is kept and all running timers continue to run but the UE need not perform any idle mode tasks. If atimer
expires while MICO mode is activated it is up to the UE implementation whether it performs the corresponding action
immediately or the latest when MICO mode is deactivated. When MICO mode is deactivated, the UE shall perform all
idle mode tasks.

4.2 Functional division between AS and NAS in RRC_IDLE
state and RRC_INACTIVE state

Table 4.2-1 presents the functional division between UE non-accessstratum (NAS) and UE access stratum (AS) in
RRC _IDLE state and RRC_INACTIVE states. The NAS part is'specified in TS 23:122 [9] and the AS part in the
present document.
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Table 4.2-1: Functional division between AS and NAS in RRC_IDLE state and RRC_INACTIVE state
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