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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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies the Access Stratum (AS) part of the Idle and Inactive Mode procedures applicable to a UE. The present document specifies the model for the functional division between the NAS and AS in a UE.

The present document applies to all UEs that support at least New Generation Radio Access Network, including multi-RAT UEs as described in 3GPP specifications, in the following cases:

-
When the UE is camped on a New Generation Radio Access Network 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 RATs, the UE behaviour is described in the specifications of the other RAT. 
2
References

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

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

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

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

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.300: "New Generation Radio Access Network Overall Description; Stage 2".

[3]
3GPP TS 38.331: "New Generation Radio Access Network; Radio Resource Control (RRC) - Protocol Specification".
[4]
3GPP TS 38.213: "New Generation Radio Access Network; Physical layer procedures".

[5]
3GPP TS 38.214: "New Generation Radio Access Network; Physical layer; Measurements".
[6]
3GPP TS 36.331: "E-UTRA; Radio Resource Control (RRC) - Protocol Specification".
[7]
3GPP TS 36.304: "E-UTRA; User Equipment (UE) procedures in idle mode ".
[8]
3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell 


reselection in connected mode"
[9]
3GPP TS 43.022: "Functions related to Mobile Station in idle mode and group receive mode".
[10]
3GPP TS 38.133: "Requirements for Support of Radio Resource Management".

[11]
void

[12]
void

[13]
void

[14]
void

[15]
void

[16]
void
[17]
3GPP2 C.S0024-C v2.0: "cdma2000 High Rate Packet Data Air Interface Specification".

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

3
Definitions, symbols and abbreviations
3.1
Definitions

3.2
Symbols

For the purposes of the present document, the following terms and definitions apply:
Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attempt emergency calls on an acceptable cell, but restriction as in 5.3.3 apply.
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 a UE is not allowed 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.
Process: A local action in the UE invoked by a RRC procedure or an Idle or Inactive Mode procedure.

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

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: This is the 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 carrier that is considered strongest according to the layer 1 cell search procedure [4], [5].

Suitable Cell: This is a cell on which an UE may camp. For a NR cell, the criteria are defined in subclause 4.3, for a E-UTRA cell in [7], for a UTRA cell in [8], and for a GSM cell the criteria are defined in [9].
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

AS
Access Stratum

AC
Access Class (of the USIM)

CMAS
Commercial Mobile Alert System
DRX
Discontinuous Reception

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 Network

FDD
Frequency Division Duplex

GERAN
GSM/EDGE Radio Access Network
HRPD
High Rate Packet Data

IMSI
International Mobile Subscriber Identity 
MCC
Mobile Country Code

MM
Mobility Management

MNC
Mobile Network Code
NAS
Non-Access Stratum
NG
New Generation

NR
New Radio

PLMN
Public Land Mobile Network
PWS
Public Warning System

RAT
Radio Access Technology

RRC
Radio Resource Control

TDD
Time Division Duplex 

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

USIM
Universal Subscriber Identity Module

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
4
General description of Idle and Inactive mode

4.1
Overview

4.2
Functional division between AS and NAS in Idle mode

4.3
Service types in Idle Mode

This clause defines the level of service that may be provided by the network to a UE in Idle mode. The following three levels of services are provided while a UE is in RRC_IDLE:
-
Limited service (emergency calls, ETWS and CMAS on an acceptable cell);
-
Normal service (for public use on a suitable cell);
-
Operator service (for operators only on a reserved cell).
Furthermore, the cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in a E-UTRAN network:

-
The cell is not barred, see subclause 5.3.1;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-
Measurement quality of a cell is above a threshold;
-
A cell is served by the selected/registered PLMN and not barred.
Editor’s Note: Other conditions are FFS if any.

In multi-beam operations, measurement quantity of a cell is derived amongst the beams corresponding to the same cell. 
Editor’s Note: It is FFS how to derive the cell level measurement quantity from multiple beams, which may or needs not be different for the one in RRC_CONNECTED.
4.4
Service types in Inactive Mode

This clause defines the level of service that may be provided by the network to a UE in Inactive mode.

5
Process and procedure descriptions

5.1
PLMN selection

5.1.1
Support for PLMN selection

5.1.1.1
General

5.1.1.2
NR 

5.1.1.3
E-UTRA case

Support for PLMN selection in E-UTRA is described in [7].
5.1.1.3
UTRA case

Support for PLMN selection in UTRA is described in [8].

5.1.1.4
GSM case

Support for PLMN selection in GERAN is described in [9].

5.1.1.5
CDMA2000 case

For CDMA2000 the network determination for HRPD and 1xRTT is described in [17] and [18] respectively.

5.2
Cell selection and reselection

5.2.1
Introduction
Cell selection is applicable in Idle mode while cell reselection is applicable in both Idle and Inactive modes.
5.2.2
States and state transitions in Idle and Inactive Mode

5.2.3
Cell Selection process
Cell selection is performed by one of the following two procedures:
a)
Initial cell selection (no prior knowledge of which RF channels are NR carriers);
1.
The UE shall scan all RF channels in the NR bands according to its capabilities to find a suitable cell.
2.
On each carrier frequency, the UE need only search for the strongest cell.
3.
Once a suitable cell is found this cell shall be selected.
b)
Cell selection by leveraging stored information.
1.
This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells.
2.
Once the UE has found a suitable cell the UE shall select it.
3.
If no suitable cell is found the Initial Cell Selection procedure shall be started.
5.2.3.1
Description

5.2.3.2
Cell Selection Criterion

5.2.3.3
CSG cells and Hybrid cells in Cell Selection 

5.2.3.4
GSM case in Cell Selection

The cell selection criteria and procedures in GSM are specified in [9].

5.2.3.5
UTRAN case in Cell Selection

The cell selection criteria and procedures in UTRAN are specified in [8].
5.2.3.6
E-UTRAN case in Cell Selection

The cell selection criteria and procedures in UTRAN are specified in [7].

5.2.4

Cell Reselection evaluation process

5.2.4.1
Reselection priorities handling

5.2.4.2
Measurement rules for cell re-selection

5.2.4.3
Mobility states of a UE 

5.2.4.3.1
Scaling rules

5.2.4.4

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

5.2.4.5

NR Inter-frequency and inter-RAT Cell Reselection criteria

5.2.4.6

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

5.2.4.7

Cell reselection parameters in system information broadcasts

5.2.4.7.1
Speed dependant reselection parameters

5.2.4.8

Cell reselection with CSG cells

5.2.4.8.1
Cell reselection from a non-CSG cell to a CSG cell

5.2.4.8.2

Cell reselection from a CSG cell

5.2.4.9

Cell reselection with Hybrid cells

5.2.5
Camped Normally state

5.2.6
Cell Selection when leaving RRC_CONNECTED state

5.2.7
Any Cell Selection state

5.2.8
Camped on Any Cell state

5.3
Cell Reservations and Access Restrictions

5.3.1
Cell status and cell reservations

5.3.2
Access control

5.3.3
Emergency call

5.4
Tracking Area registration

5.5
RAN Area registration

5.6
Support for manual CSG selection
5.6.1
NR case
5.6.2
E-UTRA case

Support for manual CSG selection in E-UTRA is described in [6].
5.6.2
UTRA case

Support for manual CSG selection in UTRA is described in [7].
6
Reception of broadcast information

6.1
Reception of system information

7
Paging

7.1
Discontinuous Reception for paging
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