ETS| TS 123 122 V16.8.0 (2021-01)

hl ETSIFZ S\

& = M

TECHNICAL éFI-ECIFICATION

Digital cellular telecommunications system (Phase 2+) (GSM);
Universal Mobile Telecommunications System (UMTS);
LTE;

S5G;

Non-Access-Stratum (NAS)
functions related to Mobile Station (MS) in idle mode
(3GPP TS 23.122 version 16.8.0 Release 16)

H056

A GLOBAL INITIATIVE



3GPP TS 23.122 version 16.8.0 Release 16 1 ETSI TS 123 122 V16.8.0 (2021-01)

Reference
RTS/TSGC-0123122vg80

Keywords
5G,GSM,LTE,UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2021.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3GPP TS 23.122 version 16.8.0 Release 16 2 ETSI TS 123 122 V16.8.0 (2021-01)

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 ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI 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 clause 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.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 23.122 version 16.8.0 Release 16 3 ETSI TS 123 122 V16.8.0 (2021-01)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
1= 11 o TSRS 5
1 o0 o< TP P URUP PRSPPSO 6
11 REFEIEICES ...ttt ettt sttt ettt et e s te s beeae et e e ae e st e e e e e eeeReebesReeaeene et e eeeeeeEeeaeereeneeneentens 6
12 Definitions and aDbrEVIBLIONS. .........oiiiie ettt sttt st st eeae e e e s e eeseesbesaeeeeeneeneeneens 9
2 Genera description Of IdIE@MOUE .......cc.oceeiiiiiee e e e e sreens 13
3 Requirements and teChNiCal SOIULIONS............oiiiiiiiiieieeeeeese e 15
3.0 GBNENEL ...kt b b h R E R £ R e R e Re R e R £ SR e ea £ e R e R e EeARe b e R eR e e e e b e Rt eRe bt eneene e enns 15
31 [ Y S S Tor o =g To 0= 1 o 15
3.1A OIS S 1ot (o T A (= o o o TSRS 18
3.1B PLMN selection triggered by ProSe direCt COMMUNICBLION .........coveveiirieirenieieesieeee e 19
3.1C PLMN selection triggered by V2X communiCation OVEr PCB ..o e 21
3.2 REGIONAl PrOVISION OF SEIVICE. .....citiieiiitiieeiirt ettt b bbbt b e bt b s b bbb ens 22
33 Borders between regiStration @rE8S.........coue ettt bbb e s 23
34 oSS o] 11 o) 23
341 AACCESS COMEIOL ...tttk ettt bbbt e e b b e bt eb e ae e s e e e e b eb e eh e eh e e st eb e e e e s e b e sbenbesheene e e enrees 23
34.2 Forbidden LA or TA for regional proviSion Of SENVICE........cccvieiee et 24
35 No suitable cell (IIMIted SEIVICE SLALE) ......ccveerieeieeie ettt sae e steentesseesreesreesne e seensenns 24
3.6 CTSfixed part selection (A/GD MOUE ONIY) ...c.viiiiie et re et e e s naeena e e e sreenreas 26
37 NVANSY o1 0% V7 Lo 10 [ ere a1 1T U1 (o] 1O 26
3.8 CAG salection (N1 MOUE ONIY) ....coviieiiteieeieie ettt sttt b et b e eb e bt e st ebe b 26
39 S L NI < = o o o PSSR 26
4 OVErall PrOCESS SLIUCLUIE......c.veeueeiteceeeete et et st et et eaae st e st e besaeeeesbeeaesbeese e besaeensearesasesteensensesteennensesreenes 27
4.1 PIOCESS O ...ttt ettt b e h bt e s bt E e R e b e e a bR R e Rt e R R R R e R R Rt e bt e ens 27
4.2 ez =S [=S'ex 1 011 o o TSRS 27
4.3 LSt OF SEBLES ...ttt ettt ettt et bbb h et et e e E e e bt e bt eh e Reea s e nE e R e Rt SR e e R e e Rt e R e e ne e R e Rt Rt eb e Rt ene e e nrees 27
431 List of states for the PLMN SEl€CtION PrOCESS ........uecueiieiiesieesieeie sttt ae et 27
4311 List of states for automatic mode (fIQUIe 2a) .........ccvecieeieeeie e 27
4312 List of states for manual mode (FIgUre 2D) ........cceve e 27
4.3.2 Yoo RSSO 28
4.3.3 List of statesfor location registration (figure 3) .......coo i 28
4.4 PLIMN SEIECHION PrOCESS. ... .ccvieeieeterteieet ettt ettt b e b e e st b e e s bt e e e bt e e st bt s e e bt b e e enese e e ens 29
441 11 0o 1 ') o USSP RRSRS 29
4.4.2 REGISIration 0N @ PLIMN ...ttt b bbbt b e et b e et b b 29
443 L IV V= o1 o o OSSPSR 29
4431 At switch-on or recovery from 1ack Of COVErage........uiiiiiiiiiiiiee e 30
44311 Automatic Network Selection Mode ProCEAUNE...........ooereeieieree et 31
44312 Manual Network Selection Mode PrOCEAUNE..............ociiiiieeeieree et 34
44313 MaNUBl CSG SEIECTION.......oeitiieeiteeie ettt bbbt bttt ne e b e b aeeae e e e e 36
443131 (€12 g1 - TSRS 36
443132 Manual CSG selection Within the RPLIMN ........c.cciiiiniieiecseeese e 36
443133 Manual CSG selectioninaPLMN different fromthe RPLMN.........ccooooiiiiiiiininneeene 37
4432 LU LSS (== 1 o o o S PRRSN 37
44321 Automatic Network SElECtioN MOUE .........coeeieeeee e st 37
44322 Manual Network SEleCtioN MOOE...........coo i e 38
44323 e LU R O TR = = 1o o P 38
4433 TNV PLIMIN ettt sttt st s e ettt s b et be b et e b s b et e bt s Ee e e be e Eeneebe st et e benee e nre et e ns 38
44331 Automatic and manual network seleCtion MOES ...........eoeeeiiirine e 38
44332 MaNUBl CSG SEIECTION......coeiiiieiet ettt bbbt bttt e e b e et saeene e e 40
4434 Investigation Scan for higher prioritized PLMN ..........cooi oo 40
444 ADNOIMMAl CBSES. ...ttt ettt e e bbbt h et e s e e e e e bt eb e e bt eh e e Rt e ne e e e b e b e ebeebesheene e e e b e 41
445 Roaming Not allowed iINThISLA OF TA ..ottt et e b e teeste s e eneeeneesneeenes 41

ETSI



3GPP TS 23.122 version 16.8.0 Release 16 4 ETSI TS 123 122 V16.8.0 (2021-01)

4.4.6 SLEEITNG OF FOBIMING ...ttt b bt b b e b e b s e bt eb e se st eb e e eb e s b e e ebesbeneebenbeneenea 41
4.5 L OCALTION FEQISIIALiON PIOCESS. ... ceteeeueetereeseeteseeae et ss et se st b et s e eb e st ese e bt se e s e eb e s e s e bt seeseeb et ebe s bt b ene e bt e e e eneneennens 41
451 (€71 PR 41
4.5.2 Initiation Of LOCALION REQISLIALION. .......c..eieeiirieeeierieeete ettt 42
453 Periodic LOCation REGISIIALION ........c.eiirieiitiieeieeie ettt ettt 44
454 I\ ST = Ted 7o U= ol a o] o 1< £ o) o 1P 44
455 NO Suitable CellS TN LOCATON ATA.....cc.eiiieriietiiieiee sttt sttt sae bt se et sae b e s e nneneea 45
4.6 Service indication (A/GD MOUE ONIY) .....eoviie et e e se e ste et e et e s reesseanseenseesaeeneesseesreas 45
4.7 Pageability of the mobile SUDSCIIDES ...........cooi e 45
4.8 MM RESLAIT PrOCEOUNE ...ttt sttt h et sttt bbbt ae st et e e e e bt s bt eh e e e e e et sbeebesneene e e enrenes 45
4.9 SNPN SEIECHION PrOCESS......c.eeuiitiieeieite sttt sttt sttt h e bt b e bt a e bt be b et bt s b et e bt s b et bt s e e st eb e st et eb e s b et eb e be e e 46
49.1 (€71 SO RS 46
4.9.2 ReGiStration 0N 8N SINPN ......c.ooiiiiieee ettt b et b e et b e et b e et b e bbb 46
493 S L AN o 1 o o PR S 46
4930 LT 07 SRR 46
4931 At switch-on or recovery from 1ack Of COVErage.........ooviiiiriiiiirceee e 48
493.1.0 GBNETEL ...t h e bR bR e R e a e et b e te bt ebeeheehe e e e e nnen 48
49311 Automatic SNPN selection MO ProCEAUIE.........ccue et 49
49312 Manual SNPN selection mMode ProCeAUIE............c.couerieiieieeie e 49
4932 USEE TESEIECTION ...ttt bbbt bttt se e bt bt e bt e b e e e s e e s et e s besbeeb e e e enneneeas 50
49320 GBNETEL ...t h e bR bR R a £ et et e tenE e b eheehe e e nennen 50
49321 Automatic SNPN SEIECHION MOUE........co.eiiiieieie et 50
49322 Manual SNPN selection MOde ProCEUUNE. ........c.ciireirieereeet ettt 50
494 F N o] 010 0 o S TSP 50
5 TADIES BNU FIQUIES ...ttt a bt e et s e bt et se et et neeseene st nas 51
6 M S supporting access technol ogies defined both by 3GPP and 3GPP2 ... 57
6.1 GBNENEL ...ttt b b h ek E R £ e R e R e R SR e R £ e A e ea £ e R e R e Ee AR e eb e e Reeh e e e e b e Rt ehe bt eneene e e enns 57
Annex A (normative): HPLMN MatChing Criteria .....ccocevirerirerereeeeesese e 59
Annex B (normative): PLMN matching criteriato be of samecountry asVPLMN ..................... 63
Annex C (nor mative): Control plane solution for steering of roamingin 5GS.........cccoceeevvenenne. 64
C.0 Requirementsfor 5G steering of roaming over the control plane..........ccccceeeeeeveceece e, 64
LT €7 0 - TSP 64
C.2 Stage-2flow for steering of UE in VPLMN during registration...........ccooeeeerreeeneneesesese e seenie e 65
C.3 Stage-2 flow for steering of UE in HPLMN or VPLMN after registration.............cccceeveeveeieveeciesveenn, 70
Annex D (informative): ChangE NISLONY ..o e 74
[ TS 0] Y PSSP 84

ETSI



3GPP TS 23.122 version 16.8.0 Release 16 5 ETSI TS 123 122 V16.8.0 (2021-01)

Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).
The present document specifies functions related to Mobile Station (MS) in idle mode and within the 3GPP system.

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 gives an overview of the tasks undertaken by the Core network protocols of a Mobile Station
(MS) when in idle mode, that is, switched on but typically not having a dedicated channel allocated. It also describes the
corresponding network functions. The idle mode functions are also performed by a GPRS M S as long as no dedicated
channel is allocated to the M S. The conditions when the idle mode functions are performed by an MSin the UTRA
RRC connected mode states are specified in 3GPP TS 25.331 [33]. The conditions when the idle mode functions are
performed by an MSin the E-UTRAN are specified in 3GPP TS 36.304 [43]. The conditions when the idle mode
functions are performed by an MS in the NG-RAN are specified in 3GPP TS 36.304 [43] and 3GPP TS 38.304 [61].
The conditions when the idle mode functions are performed by an MSin the NG-RAN RRC inactive state are specified
in 3GPP TS 36.331 [42] and 3GPP TS 38.331 [65].

The present document defines the PLMN selection for a multi mode M S that supports both 3GPP and 3GPP2 systems.
The common PLMN selection logic covers also PLMNSs that are available in 3GPP2 system, but the present document
makes no changes on the cdma2000® signalling towards networks that are available via 3GPP2 system.

The present document gives procedures for using the CSG cells, whenever such useis permitted.
The present document gives procedures for using the CAG cells, when the MS supports CAG.
The present document specifies the SNPN selection.

This 3GPP TS outlines how the requirements of the 22 series Technical Specifications (especially 3GPP TS 22.011 [9])
on idle mode operation shall be implemented. Further details are given in 3GPP TS 24.008 [23].

Clause 2 of this 3GPP TS gives a general description of the idle mode process. Clause 3 outlines the main requirements
and technical solutions of those requirements. Clause 4 describes the processes used in idle mode. There isinevitably
some overlap between these clauses.

NOTE: cdma2000® isaregistered trademark of the Telecommunications Industry Association (TIA-USA).
The present document describes the procedures for control plane solution of steering of roaming in 5GSin annex C.
Annex C is applicableto the MS, the AMF, the UDM and the SOR-AF in the 5GS.

The present document does not consider GERAN [u mode.

1.1 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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference 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] Void.
[2] Void.
[3] Void.
[4] Void.
[5] Void.
[6] Void.
[7] Void
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(8] Void.

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

[10] Void.

[11] Void.

[12] Void.

[13] Void.

[14] Void.

[15] Void.

[16] Void.

[17] Void.

[18] Void.

[19] Void.

[20] Void.

[21] Void.

[22] Void.

[22A] 3GPP TS 23.003: "Numbering, addressing and identification".

[23] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification, Core Network Protocols -
Stage 3".

[23A] 3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS);
Stage 3".

[24] 3GPP TS 45.002: "Multiplexing and multiple access on the radio path".

[25] 3GPP TS 45.008: "Radio subsystem link control”.

[26] Void.

[27] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[27A] 3GPP TS 23.682: " Architecture enhancements to facilitate communications with packet data
networks and applications".

[28] Void.

[29] Void.

[30] Void.

[31] Voaid.

[32] 3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".

[33] 3GPP TS 25.331: "RRC Protocol Specification”.

[34] 3GPP TS 44.018:"Mobile radio interface layer 3 specification, Radio Resource Control Protocol”.

[35] 3GPP TS 43.022: "Functions related to Mobile Station (MS) in idle mode and group receive
mode".

[35A] 3GPP TS 43.318: "Generic Access Network (GAN); Stage 2".
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[35B]

[36]
[37]
[38]
[39]

[54]

[55]
[56]

[57]
(58]
[59]
[60]
[61]

[62]

3GPP TS 44.318: "Generic Access Network (GAN); Mobile GAN interface layer 3 specification;
Stage 3".

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
Void.
3GPP TS 21.111: "USIM and IC card requirements”.

3GPP TS 44.060: "General Packet Radio Service (GPRS);Mobile Station (MS) - Base Station
System (BSS) interface;Radio Link Control/Medium Access Control (RLC/MAC) protocol ™.

3GPP TS 31.102: "Characteristics of the USIM Application".
3GPP TS 31.111: "Universal Subscriber Identity Module (USIM), Application Toolkit (USAT)".

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC); Protocol specification"”.

3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
proceduresin idle mode".

3GPP2 C.S0016-D v1.0: "Over-the-Air Service Provisioning of Mobile Stationsin Spread
Spectrum Standards’.

3GPP2 C.S0011-C v2.0: "Recommended Minimum Performance Standards for cdma2000 Spread
Spectrum Mobile Stations'.

3GPP2 C.S0033-A v2.0: "Recommended Minimum Performance Standards for cdma2000 High
Rate Packet Data Access Terminal".

3GPP TS 24.285: " Allowed Closed Subscriber Group (CSG) List Management Object (MO)".
Void.

3GPP TS 22.220: " Service requirements for Home Node B (HNB) and Home eNode B (HeNB)".
3GPP TS 24.368: "Non-Access Stratum (NAS) configuration Management Object (MO)".

3GPP TS 24.334: "Proximity-services (ProSe) User Equipment (UE) to Proximity-services
(ProSe) Function Protocol aspects; Stage 3".

3GPP TS 24.333: "Proximity-services (ProSe) Management Objects (MO)".

3GPP TS 24.105: "Application specific Congestion control for Data Communication (ACDC)
Management Object (MO)".

3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.

3GPP TS 43.064: "Overall description of the GPRS Radio Interface; Stage 2.

3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa
Terrestrial Radio Access Network (E-UTRAN); Overall description”.

3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions”.

3GPP TS 23.401: "GPRS enhancements for E-UTRAN access'.

3GPP TS 24.386: "User Equipment (UE) to V2X control function; protocol aspects; Stage 3".
3GPP TS 24.385: "V2X services Management Object (MO)".

3GPP TS 38.304: "New Generation Radio Access Network; User Equipment (UE) proceduresin
Idle mode".

3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
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[63] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[64] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[65] 3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification”.

[66] 3GPP TS 33.501: " Security architecture and procedures for 5G System".

[67] 3GPP TS 31.115: " Secured packet structure for (Universal) Subscriber Identity Module (U)SIM
Toolkit applications”.

[68] 3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and Functional
Description".

[69] 3GPP TS 23.221: " Architectural requirements’.

[70] 3GPP TS 23.273: "5G System (5GS) Location Services (LCS)".

[71] 3GPP TS 29.544: "5G System (5GS); Secured Packet Application Function (SP-AF) services;
Stage 3".

[72] 3GPP TS 29.571: "5G System (5GS); Common Data Types for Service Based Interfaces; Stage 3".

[73] ETSI TS 102 225: "Smart Cards; Secured packet structure for UICC based applications'.

[74] 3GPP TS 24.587: " Vehicle-to-Everything (V2X) servicesin 5G System (5GS); Stage 3".

1.2 Definitions and abbreviations
For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [36] apply.

(A/Gb mode only): Indicates this clause applies only to a GSM system which operatesin A/Gb mode. For multi system
case this is determined by the current serving radio access network.

(lu mode only): Indicates this clause applies only to UMTS. For multi system case thisis determined by the current
serving radio access network.

NOTE 1: Inaccordance with the description of packet servicesin lu mode in 3GPPS TS 24.008 [23], the terms
'CS/PS mode of operation’ and 'PS mode of operation’ are not used in the present document. Instead the
terms'MS operation mode A' and ‘M S operation mode C' are used.

(S1 mode only): Indicates this clause applies only to an EPS. For multi system case thisis determined by the current
serving radio access network.

Acceptable Cell: Thisisacell that the MS may camp on to make emergency calls or to access RLOS. It must satisfy
criteriawhich are defined for A/Gb mode in 3GPP TS 43.022 [35], for lu mode in 3GPP TS 25.304 [32], for S1 modein
3GPP TS 36.304 [43], and for NR accessin N1 mode in 3GPP TS 38.304 [61] and for E-UTRA accessin N1 modein
3GPP TS 36.304 [43]. For an MSin eCall only mode, an acceptable cell must further satisfy the criteria defined in
subclause 4.4.3.1.1.

Access Technology: The access technology associated with a PLMN or SNPN. The M S uses this information to
determine what type(s) of radio carrier to search for when attempting to select a specific PLMN or SNPN (e.g., GSM,
UTRAN, GSM COMPACT, E-UTRAN or NG-RAN). A PLMN may support more than one access technology. SNPNs
only support NG-RAN.

NOTE 2: Accesstechnology "E-UTRAN" maps to core network type "EPC" and access technology "NG-RAN"
maps to core network type "5GCN", see 3GPP TS 24.501 [64].

ACDC: Application specific Congestion control for Data Communication, see 3GPP TS 22.011 [9].

Allowable PLM N: In the case of an MS operating in M'S operation mode A or B, thisisa PLMN whichis not in the
list of "forbidden PLMNS" in the MS. In the case of an M S operating in MS operation mode C or an M S hot supporting
A/Gb mode and not supporting lu mode, thisisa PLMN which is not in the list of "forbidden PLMNSs" and not in the
list of "forbidden PLMNs for GPRS service" inthe MS.
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Allowable SNPN: In the case of an M S operating in SNPN access mode, thisisan SNPN which isnot in the list of
"permanently forbidden SNPNs" and isnot in the list of "temporarily forbidden SNPNs".

Allowable PL M N/access technology combination: For an MS operating in MS operation mode C or an MS not
supporting A/Gb mode and not supporting lu mode, thisis an allowable PLMN in any specific access technology. For
an M S operating in MS operation mode A or B, thisis a PLMN/access technology combination where:

- thePLMN isan allowable PLMN and the specific access technology is supporting non-GPRS services, or

- thePLMN isnotinthelist of "forbidden PLMNSs' and not in the list of "forbidden PLMNs for GPRS service" in
the M S and the specific access technology is only supporting GPRS services.

EXAMPLE: E-UTRAN and NG-RAN are access technologies that are only supporting GPRS services.

Available PLMN: For GERAN A/Gb mode see 3GPP TS 43.022 [35]. For UTRAN see 3GPP TS 25.304 [32]. For E-
UTRAN see 3GPP TS 36.304 [43]. For NG-RAN see 3GPP TS 36.304 [43] and 3GPP TS 38.304 [61]. For cdma2000®
IXRTT and cdma2000® HRPD see 3GPP2 C.S0016 [44].

Available SNPN: For NG-RAN see 3GPP TS 38.304 [61].
Available PL M N/access technology combination: Thisis an available PLMN in a specific access technology.

Camped on acell: The MS (ME if there isno SIM) has completed the cell sel ection/resel ection process and has chosen
acell from which it plansto receive all available services. Note that the services may be limited, and that the PLMN or
the SNPN may not be aware of the existence of the MS (ME) within the chosen cell.

Country: A country isidentified by asingle MCC value, with the exception that MCC values 310 through 316 identify
asingle country (USA), MCC values 404 through 406 identify a single country (India), and MCC values 440 and 441
identify a single country (Japan).

CSG whitelist: See 3GPP TS 36.304 [43].

Current serving cell: Thisisthe cell on which the MSis camped.
CTSMS: An MScapable of CTS servicesisaCTS MS.

EAB: Extended Access Barring, see 3GPP TS 22.011[9].

Extended Coveragein GSM for Internet of Things (EC-GSM-I0T): Extended coverage in GSM for 10T isafeature
which enables extended coverage operation. See 3GPP TS 43.064 [55].

EHPLMN: Any of the PLMN entries contained in the Equivalent HPLMN list.

Equivalent HPLMN list: To alow provision for multiple HPLMN codes, PLMN codes that are present within thislist
shall replace the HPLMN code derived from the IMSI for PLMN selection purposes. Thislist is stored on the USIM
and is known as the EHPLMN list. The EHPLMN list may also contain the HPLMN code derived from the IMS]. If the
HPLMN code derived from the IMSI is not present in the EHPLMN list then it shall be treated as a Visited PLMN for
PLMN selection purposes.

Generic Access Network (GAN): See 3GPP TS 43.318 [35A].
GAN mode: See 3GPP TS43.318 [35A].

GPRSMS: An MS capable of GPRS servicesisa GPRS MS.
M S operation mode: See 3GPP TS 23.060 [27].

High quality signal: The high quality signal limit is used in the PLMN selection procedure. It is defined in the
appropriate AS specification: 3GPP TS 43.022 [35] for the GSM radio access technology, 3GPP TS 25.304 [32] for the
UMTS radio access technology (FDD or TDD mode), 3GPP TS 36.304 [43] for the E-UTRAN radio access technology
(WB-S1 mode, NB-S1 mode, WB-N1 mode or NB-N1 mode), 3GPP TS 36.304 [43] and and 3GPP TS 38.304 [61] for
the NG-RAN radio access technology. For 3GPP2 access technol ogies the high quality signal limit is defined in

3GPP2 C.S0011 [45] for cdma2000® 1IxRTT and in 3GPP2 C.S0033 [46] for cdma2000® HRPD. A mobile station
attempting to find a cell that supports EC-GSM-I0T (see 3GPP TS 43.064 [55]) does not use high quality signal limit in
the PLMN selection procedure, i.e. for the purpose of PLMN selection, when attempting to find a cell that supports EC-
GSM-1aoT, any found cell supporting EC-GSM-IoT is considered to be received with high quality signal. A UE
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attempting to find a cell that supports enhanced coverage when operating in any WB-S1 or WB-N1 enhanced coverage
mode does not use high quality signal limit in the PLMN selection procedure, i.e. for the purpose of PLMN selection,
when attempting to find a cell that supports enhanced coverage, any found cell supporting enhanced coverage and
satisfying the coverage specific quality signal limit defined for CE mode (see 3GPP TS 36.304 [43]) is considered to be
received with high quality signal.

Home PLMN: ThisisaPLMN where the MCC and MNC of the PLMN identity match the MCC and MNC of the
IMSI. Matching criteria are defined in Annex A.

In A/Gb mode,...: Indicates this clause applies only to a GSM system which operatesin A/Gb mode. For multi system
case thisis determined by the current serving radio access network.

In lu mode,...: Indicates this clause applies only to UMTS. For multi system case thisis determined by the current
serving radio access network.

In N1 mode,...: Indicates this clause applies only to an 5GS. For multi system case thisis determined by the current
serving radio access network.

In NB-N1 mode: Indicates this paragraph applies only to a system which operatesin NB-N1 mode. For a multi-access
system this case appliesif the current serving radio access network provides access to 5G network services via E-UTRA
connected to 5GCN by NB-loT (see 3GPP TS 36.300 [56], 3GPP TS 36.331 [22], 3GPP TS 36.306 [54]).

In WB-N1 mode: Indicates this paragraph applies only to a system which operatesin WB-N1 mode. For a multi-access
system this case appliesif the system operatesin N1 mode with E-UTRA connected to 5GCN, but not in NB-N1 mode.

In S1 mode,...: Indicates this clause applies only to an EPS. The S1 mode includes WB-S1 mode and NB-S1 mode. For
multi system case this is determined by the current serving radio access network.

In NB-S1 mode: Indicates this paragraph applies only to a system which operatesin NB-S1 mode. For a multi-access
system this case appliesif the current serving radio access network provides access to network services via E-UTRA by
NB-I0T (see 3GPP TS 36.300 [56], 3GPP TS 36.331 [22], 3GPP TS 36.306 [54]).

In WB-S1 mode: Indicates this paragraph applies only to a system which operates in WB-S1 mode. For a multi-access
system this case appliesif the system operatesin S1 mode, but not in NB-S1 mode.

Limited Service State: See subclause 3.5.

Localised Service Area (LSA): A localised service area consists of acell or anumber of cells. The cells constituting a
L SA may not necessarily provide contiguous coverage.

Location Registration (LR): An MSwhich isIMSI attached to non-GPRS services only performs location registration
by the Location Updating procedure. A GPRS M S which is IM S| attached to GPRS services or to GPRS and non-GPRS
services performs location registration by the Routing Area Update procedure only when in a network of network
operation mode |. Both location updating and routing area update procedures are performed independently by the GPRS
MSwhenitisIMSI attached to GPRS and non-GPRS services in a network of network operation mode 11 (see

3GPP TS 23.060 [27]). An MS which is attached viathe E-UTRAN performs location registration by the tracking area
update procedure. An MS which isregistered viathe NG-RAN performs location registration by the mobility
registration update procedure.

M S: Mobile Station. The present document makes no distinction between MS and UE.

N1 mode capability: Capability of the UE associated with an N1 NAS signalling connection between the UE and
network. The present document refers to the N1 mode capability over 3GPP access only (see 3GPP TS 24.501 [64]).

NarrowBand Internet of Things (NB-10T): NB-10T isanon-backward compatible variant of E-UTRAN supporting a
reduced set of functionality. NB-10T allows access to EPC or 5GCN network services via E-UTRA with a channel
bandwidth limited to 180 kHz (see 3GPP TS 36.300 [20], 3GPP TS 36.331 [42], 3GPP TS 36.306 [44]).

Network Type: The network type associated with HPLMN or aPLMN on the PLMN selector (see
3GPP TS 31.102 [40]). The MS uses this information to determine what type of radio carrier to search for when
attempting to select a specific PLMN. A PLMN may support more than one network type.

Registered PLMN (RPLMN): Thisisthe PLMN on which certain LR outcomes have occurred (seetable 1). Ina
shared network the RPLMN isthe PLMN defined by the PLMN identity of the CN operator that has accepted the LR.
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Registered SNPN (RSNPN): Thisisthe SNPN on which certain LR outcomes have occurred. In a shared network the
RSNPN isthe SNPN defined by the SNPN identity of the CN operator that has accepted the LR.

Registration: Thisisthe process of camping on acell of the PLMN or the SNPN and doing any necessary LRs.

Registration Area: A registration areais an areain which mobile stations may roam without a need to perform location
registration. The registration area corresponds to location area (LA) for performing location updating procedure, to
routing area for performing the GPRS attach or routing area update procedures, and to alist of tracking areas (TAS) for
performing the EPS attach, tracking area update, or 5GS registration procedure.

The PLMN to which acell belongs (PLMN identity):

- for GERAN, in the system information (MCC + MNC part of LAI) broadcast as specified in
3GPP TS 44.018 [34];

- for UTRA, seethe broadcast information as specified in 3GPP TS 25.331 [33];
- for E-UTRA, seethe broadcast information as specified in 3GPP TS 36.331 [42]; and
- for NR, see the broadcast information as specified in 3GPP TS 38.331 [65].
The SNPN to which a cell belongs (SNPN identity):
- for NR, see the broadcast information as specified in 3GPP TS 38.331 [65].

In ashared network, a cell belongsto all PLMNSs given in the system information broadcasted as specified in

3GPP TS 44.018 [34] for GERAN, in 3GPP TS 25.331 [33] for UTRAN, and in 3GPP TS 36.331 [42] for E-UTRAN,
and acell belongsto all PLMNSs, all SNPNs, or all PLMNs and all SNPNs, given in the system information broadcasted
as specified in 3GPP TS 36.331 [42] for E-UTRA connected to 5GCN, and in 3GPP TS 38.331 [65] for NR.

Secured packet: In this specification, a secured packet contains the list of preferred PLMN/access technology
combinations encapsulated with a security mechanism as described in 3GPP TS 31.115 [67].

Selected PLMN: Thisisthe PLMN that has been selected according to subclause 3.1, either manually or automatically.
Selected SNPN: Thisisthe SNPN that has been selected according to subclause 3.9, either manually or automatically.

Shared Network: An MS considers acell to be part of a shared network, when multiple PLMN identities are received
as specified in 3GPP TS 44.018 [34] for GERAN, in 3GPP TS 25.331 [33] for UTRAN, and in 3GPP TS 36.331 [42]
for E-UTRAN, and when multiple PLMN identities, multiple SNPN identities or one or more PLMN identities and one
or more SNPN identities are received as specified in 3GPP TS 36.331 [42] for E-UTRA connected to 5GCN, and in
3GPP TS 38.331[65] for NR.

SIM: Subscriber Identity Module (see 3GPP TS 21.111 [38]). The present document makes no distinction between SIM
and USIM.

SNPN identity: aPLMN ID and an NID combination.

SoL SA exclusive access. Cells on which normal camping is allowed only for MS with Localised Service Area (LSA)
subscription.

Suitable Cell: Thisisacell on which an MS may camp. It must satisfy criteria which are defined for GERAN A/Gb
mode in 3GPP TS 43.022 [35], for UTRAN in 3GPP TS 25.304 [32], for E-UTRAN in 3GPP TS 36.304 [43] and for
NG-RAN see 3GPP TS 36.304 [43] and 3GPP TS 38.304 [61]. For 3GPP2 access technologies the criteria are defined
in 3GPP2 C.S0011 [45] for cdma2000® 1xRTT and in 3GPP2 C.S0033 [46] for cdma2000® HRPD. For an MSin eCall
only mode, a suitable cell must further satisfy the criteria defined in subclause 4.4.3.1.1.

Steering of Roaming (SOR): A technique whereby aroaming UE is encouraged to roam to a preferred roamed-to-
network indicated by the HPLMN.

Steering of Roaming application function (SOR-AF): An application function that can provide UDM with one of the
following:

a) list of preferred PLMN/access technology combinations;

b) asecured packet; or
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c) neither of them,
generated dynamically based on operator specific data anal ytics solutions.

Steering of Roaming infor mation: This consists of the following HPLMN protected information (see
3GPP TS 33.501[66]):

a) anindication of whether the UDM requests an acknowledgement from the UE for successful reception of the
steering of roaming information; and

b) one of the following:
1) list of preferred PLMN/access technology combinations with an indication that it isincluded;
2) asecured packet with an indication that it isincluded; or

3) the HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology"
list stored in the UE is needed and thus no list of preferred PLMN/access technology combinationsis
provided'.

Visited PLMN: ThisisaPLMN different from the HPLMN (if the EHPLMN list is not present or is empty) or different
froman EHPLMN (if the EHPLMN list is present).

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.167 [57] apply:

eCall over IMS
EPC
E-UTRAN

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [58] apply:
eCall only mode

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.221 [69] apply:
Restricted local operator services (RLOS)

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [62] apply:

Closed Access Group (CAG)

Network identifier (NID)

NG-RAN

Stand-alone Non-Public Network (SNPN)
SNPN access mode

For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.501 [64] apply:

5GCN

Emergency PDU session

Initial registration for emergency services
Registered for emergency services

2 General description of idle mode

When an MSis switched on, it attempts to make contact with a public land mobile network (PLMN) or stand-alone
non-public network (SNPN). The particular PLMN or SNPN to be contacted may be selected either automatically or
manually.

The MSlooks for a suitable cell of the chosen PLMN or SNPN and chooses that cell to provide available services, and
tunes to its control channel. This choosing is known as " camping on the cell”. The MS will then register its presencein
the registration area of the chosen cell if necessary, by means of alocation registration (LR), GPRS attach, IMSI attach
or registration procedure.
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If the MSloses coverage of acell, or find a more suitable cell, it reselects onto the most suitable cell of the selected
PLMN or SNPN and camps on that cell. If the new cell isin adifferent registration area, an LR request is performed.

If the MS loses coverage of a PLMN or SNPN, either anew PLMN or SNPN is selected automatically, or an indication
of which PLMNs or SNPNs are availableis given to the user, so that a manual selection can be made.

Registration is not performed by M Ss only capable of services that need no registration.
The purpose of camping on acell inidle modeis fourfold:
a) It enablesthe MSto receive system information from the PLMN or SNPN.

b) If the MSwishesto initiate a call, it can do this by initially accessing the network on the control channel of the
cell on which it is camped.

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

d) It enablesthe MSto receive cell broadcast messages.

If the MSisunableto find a suitable cell to camp on, or the SIM is not inserted, or thereis no valid entry in "list of
subscriber data' in case the MSis operating in SNPN access mode, or if it receives certain responses to an LR request
(e.g., "illega MS"), it attempts to camp on a cell irrespective of the PLMN identity or the SNPN identity, and entersa
"limited service" state in which it can only attempt to make emergency calls or to access RLOS. An MS operating in
NB-S1 mode, never attempts to make emergency calls or to access RLOS. An M S operating in SNPN access mode
never attempts to make emergency calls. An M S operating in N1 mode never attempts to access RLOS.

If the MSisineCall only mode, it attemptsto camp on a suitable cell and entersan "eCall inactive" state in which it can
only attempt an eCall over IMS, or acall to anon-emergency MSISDN or URI for test or terminal reconfiguration
services as specified in 3GPP TS 31.102 [40].

If the MSisineCall only mode and is unable to find a suitable cell to camp on, it attempts to camp on an acceptable
cell in limited service state, and enters an "eCall inactive" state in which it can only attempt an eCall over IMS.

Whilein eCall inactive state, the MS does not perform LR with the PLMN of the cell on which the MSis camped.

In A/Gb mode, if the CTSMSisin CTS mode only or in automatic mode with CTS preferred, it will start by attempting
to find a CTS fixed part on which it isenrolled.

The idle mode tasks can be subdivided into the following processes:
- PLMN selection;
- SNPN selection (N1 mode only);
- CSG sdlection (lu mode and S1 mode only);
- Cell selection and reselection;
- Location registration;
- CTSfixed part selection (A/Gb mode only); and
- CAG sdlection (N1 mode only).
In A/Gb mode, to make thisinitial CTS fixed part selection, the MS shall be enrolled on at |east one fixed part.

Except for SNPN selection, the relationship between these processesisillustrated in figure 1 in clause 5. The states and
state transitions within each process are shown in figure 2a, figure 2b, and figure 3 in clause 5.
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3 Requirements and technical solutions

3.0 General

The following clauses list the main requirements of idle mode operation and give an outline of the technical solution.

3.1 PLMN selection and roaming

The MS normally operates on its home PLMN (HPLMN) or equivalent home PLMN (EHPLMN). However, avisited
PLMN (VPLMN) may be selected, e.g., if the MS loses coverage. There are two modes for PLMN selection:

i) Automatic mode - This mode utilizes alist of PLMN/access technology combinationsin priority order. The
highest priority PLMN/access technology combination which is available and allowable is selected.

i) Manual mode - Here the MSindicates to the user which PLMNs are available. Only when the user makes a
manual selection doesthe MS try to obtain normal service on the VPLMN.

To prevent repeated attempts to have roaming service on a not allowed area (i.e. LA or TA), when the MSisinformed
that an areais forbidden, the LA or TA isadded to alist of "forbidden location areas for roaming" or "forbidden
tracking areas for roaming" respectively which is stored in the MS. Theselists, if existing, are deleted when the MSis
switched off or when the SIM is removed, and periodically (with period in the range 12 to 24 hours). LA area
restrictions are aways valid for complete location areas independent of possible subdivision into GPRS routing areas.
The structure of the routing areaidentifier (see 3GPP TS 23.003 [22A]) supports area restriction on LA basis.

If amessage with cause value #15 (see 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A] and 3GPP TS 24.501 [64]) is
received by an MS, then the MS shall take the following actions depending on the access technology in which the
message was received:

GSM, GSM COMPACT or UTRAN:

The location areais added to the list of "forbidden location areas for roaming" which is stored in the MS. The
MS shall then search for a suitable cell in the same PLMN but belonging to an LA or TA whichisnot in the
"forbidden location areas for roaming" or "forbidden tracking areas for roaming” list respectively.

E-UTRAN:

The tracking areais added to the list of "forbidden tracking areas for roaming" whichis stored in the MS. The
MS shall then search for a suitable cell in the same PLMN but belonging to a TA or LA whichisnot in the
"forbidden tracking areas for roaming” or "forbidden location areas for roaming"” list respectively

NG-RAN:

Thetracking areais added to the list of "5GS forbidden tracking areas for roaming” which is stored in the M S.
The MS shall then search for a suitable cell in the same PLMN but belonging to a tracking areawhich isnot in
the "5GS forbidden tracking areas for roaming” list.

A VPLMN isadded to alist of "forbidden PLMNS" in the SIM and thereafter that VPLMN will not be accessed by the
MS when in automatic mode if a message with cause value "PLMN not allowed" or "Requested service option not
authorized in this PLMN" or " Serving network not authorized" is received by an MSin response to an LR request from
that VPLMN and:

- the MSis configured to use timer T3245 as defined in 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A], and
3GPP TS 24.501 [64];

- theMSisnot configured to use timer T3245 and the message is integrity-protected;

- theMSisnot configured to use timer T3245, the message is not integrity-protected and the M S does not
maintain alist of PLMN-specific attempt counters; or

- theMSisnot configured to use timer T3245, the message is not integrity-protected, the MS maintains alist of
PLMN-specific attempt counters and the value of the PLM N-specific attempt counter for that VPLMN is equal
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to the M'S implementation specific maximum value as defined in 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A]
and 3GPP TS 24.501 [64].

A PLMN isremoved from the "forbidden PLMNS' list if, after a subsequent manual selection of that PLMN, thereisa
successful LR or upon expiry of timer T3245 if the MSis configured to use timer T3245. Thislist is retained when the
MSis switched off or the SIM isremoved. The HPLMN (if the EHPLMN list is not present or is empty) or an
EHPLMN (if the EHPLMN list is present) shall not be stored on the list of "forbidden PLMNS'.

In A/Gb mode, an ME not supporting SoLSA may consider a cell with the escape PLMN code (see 3GPP TS 23.073) to
be a part of aPLMN belonging to the list of "forbidden PLMNS".

Optionally the ME may store in its memory an extension of the "forbidden PLMNS" list. The contents of the extension
of the list shal be deleted when the MSis switched off or the SIM is removed.

A VPLMN may be stored in the extension of the "forbidden PLMNS" list if a message with cause value "PLMN not
allowed" or "Requested service option not authorized in this PLMN" or " Serving network not authorized" is received by
an MSinresponseto an LR request from that VPLMN, and the following is valid:

- the MSisnot configured to use timer T3245, the message is not integrity-protected, the MS maintains a list of
PLMN-specific attempt counters and the value of the PLMN-specific attempt counter for that VPLMN isless
than an M S implementation specific maximum value as defined in 3GPP TS 24.008 [23],
3GPP TS 24.301 [23A] and 3GPP TS 24.501 [64].

If a message with cause value "GPRS services not allowed in this PLMN" or "EPS services not alowed in this PLMN"
isreceived by an MS in response to an GPRS attach, routing area update, EPS attach or tracking area update request or
received in anetwork initiated GPRS detach or EPS detach request (see 3GPP TS 24.008 [23] and

3GPP TS 24.301 [23A]) from a VPLMN, that VPLMN is added to alist of "forbidden PLMNSs for GPRS service"
which is stored in the MS and thereafter that VPLMN will not be accessed by the MS for GPRS service when in
automatic mode. Thislist is deleted when the MS is switched off or when the SIM isremoved. A PLMN is removed
from the list of "forbidden PLMNSs for GPRS service" if:

- after asubsequent manual selection of that PLMN, there is a successful GPRS attach, Routing Area Update, EPS
attach or Tracking Area Update;

- the MSisconfigured to use timer T3245 and timer T3245 expires, or

- the MSisnot configured to use timer T3245, the MS maintains alist of PLMN-specific PS-attempt counters as
specified in 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A], the value of the PLMN-specific PS-attempt
counter for that PLMN has a value greater than zero and less than the M S implementati on-specific maximum
value as defined in clause 5.3.7b in 3GPP TS 24.301 [23A], and T3247 expires.

The maximum number of possible entriesin thislist isimplementation dependant, but must be at least one entry. The
HPLMN (if the EHPLMN list is not present or is empty) or an EHPLMN (if the EHPLMN list is present) shall not be
stored on thelist of "forbidden PLMNs for GPRS service".

An MSthat is attaching for emergency bearer services or for accessto RLOS, or is attached for emergency bearer
services or for accessto RLOS, may access PLMNs in thelist of "forbidden PLMNS' or the list of "forbidden PLMNs
for GPRS service". The MS shall not remove any entry from the list of "forbidden PLMNS' or the list of "forbidden
PLMNs for GPRS service" as aresult of such accesses.

A UE capable of S101 mode maintains alist "forbidden PLMNsfor attach in S101 mode"; the properties and handling
in NAS signalling is defined in subclause 5.3.3 of 3GPP TS 24.301 [23A].

If the MSisin GAN mode and a"Location not allowed" message is received (see 3GPP TS 44.318 [35B]), then the MS
may attempt to select another PLMN so that further GAN registrations may again be attempted. The selection of the
PLMN either automatically or manually isimplementation dependent.

If MS that has disabled its E-UTRA capability re-enables it when PLMN selection is performed, then:

- the MSshould, for duration of timer TD, memorize the PLMNs where E-UTRA capability was disabled as
PLMNs where voice service was not possible in EFUTRAN. The number of PLMNs where voice service was not
possiblein E-UTRAN that the M S can store isimplementation specific, but it shall be at least one. The value of
timer TD is MS implementation specific, but shall not exceed the maximum possible value of background
scanning timer T as specified in subclause 4.4.3.3.1.
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in automatic PLMN selection the MS shall not consider PLMNs where voice service was not possible in E-
UTRAN as PLMN selection candidates for E-UTRA access technology, unless no other PLMN is available. This
does not prevent selection of such aPLMN if it isavailable in another RAT; and

the M S shall delete stored information on PLMNs where voice service was not possible in E-UTRAN when the
MSis switched off, the USIM isremoved, timer TD expires or MS voice domain configuration changes so that
E-UTRA capability disabling is no longer necessary.

The MS may support "E-UTRA Disabling for EMM cause #15" as specified in 3GPP TS 24.301 [23A]. If the MS
supports "E-UTRA Disabling for EMM cause #15" and the "E-UTRA Disabling Allowed for EMM cause #15"
parameter as specified in 3GPP TS 24.368 [50] or 3GPP TS 31.102 [40] is present and set to enabled:

the MS shall maintain alist of "PLMNs with E-UTRAN not allowed";

when the MS disablesits E-UTRA capability on a PLMN due to E-UTRAN not allowed, it shall add the PLMN
to the "PLMNs with E-UTRAN not allowed" list, and start timer TE if timer TE is not already running;

the number of PLMNs that the MS can store in the "PLMNs with E-UTRAN not allowed” list isimplementation
specific, but it shall be at |east one;

the value of timer TE is MS implementation specific, but it shall not exceed the maximum possible value of
background scanning timer T (8 hours or 240 hours for M Ss supporting EC-GSM-I0oT, Category M1 or Category
NB1 as defined in 3GPP TS 36.306 [54])) as specified in subclause 4.4.3.3.1;

in automatic PLMN selection the MS shall not consider PLMNs included in the "PLMNs with E-UTRAN not
allowed" list as PLMN selection candidates for E-UTRAN access technology, unless no other PLMN is
available. This does not prevent selection of such a PLMN if it isavailable in another RAT; and

the M S shall delete stored information in the "PLMNs with E-UTRAN not allowed" list when the MSis
switched off, the USIM isremoved or timer TE expires.

The MS should maintain alist of PLMNs where the N1 mode capability was disabled due to IMS voice not available
and the MS's usage setting was "voice centric" as PLMNs where voice service was hot possible in N1 mode. When the
MS disables its N1 mode capability due to IMS voice not available and the MS' s usage setting was "voice centric":

the MS should add the identity of the PLMN to the list of PLMNs where voice service was not possiblein N1
mode and should start timer TF if timer TF is not already running. The number of PLMNs that the M S can store
where voice servicesis not possible isimplementation specific, but it shall be at least one. The value of timer TF
is M S implementation specific, but shall not exceed the maximum possible value of background scanning timer
T as specified in subclause 4.4.3.3.1;

in automatic PLMN selection the MS shall not consider PLMNs where voice service was not possiblein N1
mode as PLMN selection candidates for NG-RAN access technology, unless no other PLMN is available. This
does not prevent selection of such aPLMN if it isavailable in another RAT; and

the MS shall delete stored information on PLMNs where voice service was not possible in N1 mode when the
MS is switched off, the USIM isremoved, timer TF expires or the MS's usage setting changes so that N1 mode
capability disabling is no longer necessary.

The MS should maintain alist of PLMNs where the N1 mode capability was disabled due to receipt of argect from the
network with 5GMM cause #27 "N1 mode not alowed", as PLMNs where N1 mode is not allowed for 3GPP access.
When the MS disables its N1 mode capability due to receipt of areject from the network with 5GMM cause #27 "N1
mode not allowed":

the M S should add the identity of the PLMN to the list of PLMNs where N1 mode is not allowed for 3GPP
access and should start timer TG if timer TG is not already running. The number of PLMNSs that the MS can
store where N1 mode is not allowed for 3GPP access isimplementation specific, but it shall be at least one. The
value of timer TG is MS implementation specific, but shall not exceed the maximum possible value of
background scanning timer T as specified in subclause 4.4.3.3.1;

in automatic PLMN selection the MS shall not consider PLMNs where N1 mode is not allowed for 3GPP access
as PLMN selection candidates for NG-RAN access technology, unless no other PLMN is available. This does
not prevent selection of such aPLMN if it isavailable in another RAT;
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- if the MSisnot configured to use timer T3245, the MS maintains alist of PLMN-specific N1 mode attempt
counters for 3GPP access as specified in 3GPP TS 24.501 [64] and T3247 expires, then the MS removes for each
PLMN-specific N1 mode attempt counter for 3GPP access that has a value greater than zero and less than the
M S implementation-specific maximum value the respective PLMN from the list of PLMNs where N1 modeis
not allowed for 3GPP access, as specified in subclause 5.3.20.2 in 3GPP TS 24.501 [64]; and

- the MSshall delete stored information on PLMNs where N1 mode is not allowed for 3GPP access when the MS
is switched off, the USIM is removed or timer TG expires.

NOTE: Theexpiry of timer TG does not cause areset of the PLMN-specific N1 mode attempt counters for 3GPP
access (see 3GPP TS 24.501 [64]).

The MSin NB-S1 mode may maintain alist of "PLMNs with NB-loT not allowed" where the NB-10T capability was
disabled due to receipt of argect from the network with EMM cause #15 "no suitable cellsin tracking area" and an
Extended EMM cause |E with value "NB-IoT not allowed", as PLMNs where NB-S1 mode is not allowed. When the
MS disablesits NB-10T capability due to receipt of areject from the network with EMM cause #15 "no suitable cellsin
tracking area’ and an Extended EMM cause |E with value "NB-loT not allowed":

- the MS may add the identity of the PLMN to thelist of "PLMNs with NB-loT not allowed" and start timer TH if
timer TH is not already running. The number of PLMNs that the MS can store in the "PLMNs with NB-10T not
alowed" list isimplementation specific, but it shall be at least one. The value of timer TH is MS implementation
specific, but shall not exceed the maximum possible value of background scanning timer T as specified in
subclause 4.4.3.3.1;

- inautomatic PLMN selection the MS shall not consider PLMNs included in the "PLMNs with NB-10T not
allowed" list as PLMN selection candidates for NB-10T access technology, unless no other PLMN is available.
This does not prevent selection of suchaPLMN if it isavailablein another RAT; and

- the MSshall delete stored information in the "PLMNs with NB-loT not allowed" list when the MSis switched
off, the USIM isremoved or timer TH expires.

3.1A CSG selection / restriction

If the M'S supports CSG, it is provisioned with an Allowed CSG list and an Operator CSG list and associated PLMN
identities. Both lists can be retrieved either from the USIM if thelists are available in the USIM, or as described in
3GPP TS 24.285 [47] if the lists are not available in the USIM. These lists have zero or more entries.

NOTE 1: The network also updates the Allowed CSG list in the same updating operation if one or more entries are
removed from the Operator CSG list. This avoids an entry removed from the Operator CSG list remaining
in the Allowed CSG list.

There are two modes of CSG selection:

- Automatic mode: This mode utilizes the Allowed CSG list and the Operator CSG list. After aPLMN is selected,
the MS campson acell inthat PLMN only if the cell is either not a CSG cell or itisa CSG cell with aCSG
identity that isin the Allowed CSG list or in the Operator CSG List. The idle mode procedures of NAS are not
impacted by this mode. Upon switch on the M S isin automatic mode.

- Manual mode: In this mode, the MS indicates to the user alist of available CSGs and the associated PLMNSs.
Based on configuration by the HPLMN, the list of CSGs provided to the user for acertain PLMN is either:

- not restricted by the Allowed CSG list and the Operator CSG List stored inthe MS; or
- restricted to entriesin the Operator CSG List only.

After the user makes a selection, the MS camps on a cell with the selected CSG identity and may attempt to
register with the associated PLMN (see 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A]).

The CSG whitelist is a combination of Operator CSG list and the Allowed CSG list. NAS shall provide the CSG
whitelist to the AS. If the contents of the CSG whitelist have changed, NAS shall provide an updated CSG whitelist to
the AS.

NOTE 2: The same CSG ID and its associated PLMN can exist in both the Operator CSG list and the Allowed CSG
list. Such duplicates can be removed when combining these lists to form the CSG whitelist.
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If an integrity protected message with cause value #25 (see 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A]) is
received by an MS for a CSG ID and associated PLMN identity present in the Operator CSG ligt, then for an
implementation dependent time which is not shorter than 60 minutes, or until the MSis switched off, or the SIM/USIM
isremoved, or the Operator CSG list is updated:

a) The NAS shal not include this CSG ID and the associated PLMN identity in the CSG whitelist provided to the
AS; and

b) In CSG manual mode selection, the M S shall not indicate to the user that this CSG ID and the associated PLMN
identity isin the Operator CSG List stored in the MS.

NOTE 3: Asanimplementation option, the user can be informed that the M S has not been authorized for a CSG
included in the Operator CSG list.

3.1B PLMN selection triggered by ProSe direct communication

If the M S supports ProSe direct communication and needs to perform PLMN selection for ProSe direct communication
as specified in 3GPP TS 24.334 [51], then the M S shall proceed as follows:

i) the MS shal store aduplicate value of the RPLMN and a duplicate of the PLMN selection mode that were in use
before PLMN selection due to ProSe direct communication was initiated, unless this PLMN selection due to
ProSe direct communication follows another PLMN selection due to ProSe direct communication or a manual
CSG selection as specified in subclause 4.4.3.1.3.3;

ii) the MS shall enter into Automatic mode of PLMN selection as specified in subclause 4.4 taking into account the
additional requirementsin itemsiii) to x) below;

iii) Among the PLMNSs advertised by the E-UTRA cell operating in the radio resources provisioned to the MS for
ProSe direct communication as specified in 3GPP TS 24.333 [52] or 3GPP TS 31.102 [40], the M S shall choose
one allowable PLMN which:

1) providesradio resources for ProSe direct communication;
2) isinthelist of authorised PLMNSs for ProSe direct communication as specified in 3GPP TS 24.334 [51]; and
3) isnotinthelist of "PLMNswith E-UTRAN not allowed" as specified in subclause 3.1;

if conditions 1) through 3) above are met then the MS shall attempt to register on that PLMN. If none of the
PLMNSs meet conditions 1) through 3) above, the MS shall return to the stored duplicate PLMN selection mode
and use the stored duplicate value of RPLMN for further action;

iv

~

if the registration fails due to "PLMN not allowed" or "EPS services not allowed" as specified in
3GPP TS 24.334 [51], then the M S shall update the appropriate list of forbidden PLMNs as specified in
subclause 3.1, and shall either:

A) if the PLMN provides common radio resources needed by the M S to do ProSe direct communication as
specified in 3GPP TS 36.331 [42], perform ProSe direct communication on the selected PLMN in limited
service state. In this case the MS shall not search for available and allowable PLMNSs during the duration of
ProSe direct communication;

B) return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further
action; or

C) perform the action described iniii) again with the choice of PLMNs further excluding the PLMNs on which
the MS has failed to register.

Whether the M S performs A), B) or C) aboveisleft up to M S implementation.

v) if theregistration fails due to causes other than "PLMN not allowed" or "EPS services not alowed", the MS
shall:

- if the handling of the failure requires updating a list of forbidden PLMNs, update the appropriate list (as
specified in 3GPP TS 24.301 [23A]); and
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- if the handling of the failure does not require updating alist of forbidden PLMNSs (as specified in
3GPP TS 24.301 [23A]), remember the PLMN asa PLMN on which the MS has failed to register;

NOTE 1: How long the MS memorizes the PLMNs on which it has failed to register isimplementation dependent.
and the M S shall either:

Al) return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for
further action;

B1) perform the action described in iii) again with the choice of PLMNSs further excluding the PLMNs on
which the MS has failed to register; or

Cl) perform ProSe direct communication in limited service state on a PLMN advertised by the cell operating
in the radio resources provisioned to the M S for ProSe direct communication as specified in
3GPP TS 24.333[52] or 3GPP TS 31.102 [40], if registration on this PLMN has previously failed due to
"PLMN not allowed" or "EPS services not allowed" as specified in 3GPP TS 24.334 [51] and if this PLMN
provides common radio resources needed by the M S to do ProSe direct communication as specified in
3GPP TS 36.331[42]. In this case the M S shall not search for available and allowable PLMNs during the
duration of ProSe direct communication;

Whether the MS performs A1), B1) or C1) aboveisleft up to MS implementation.
vi) if the MSis no longer in the coverage of the selected PLMN, then the M S shall either:

A2) perform ProSe direct communication procedures for MSto use provisioned radio resources as specified in
3GPP TS 24.334 [51]; or

B2) returnto the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for
further action.

Whether the M S performs A2) or B2) above isleft up to MS implementation.

vii)if the MSis unable to find a suitable cell on the selected PLMN as specified in 3GPP TS 24.334 [51], then the
MS shall either:

A3) if the PLMN provides common radio resources needed by the MSto do ProSe direct communication as
specified in 3GPP TS 36.331 [42], perform ProSe direct communication on the selected PLMN in limited
service state. In this case the M S shall not search for available and allowable PLMNs during the duration of
ProSe direct communication; or

B3) return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for
further action.

Whether the MS performs A3) or B3) above isleft up to MS implementation.

viii)  if the MSis switched off while on the selected PLMN and switched on again, the MS shall use the stored
duplicate value of RPLMN as RPLMN and behave as specified in subclause 4.4.3.1;

ix) if the user initiates a PLMN selection while on the selected cell, the MS shall delete the stored duplicate value of
PLMN selection mode, use the stored duplicate value of RPLMN as RPLMN and follow the procedures (as
specified for switch-on or recovery from lack of coverage) in subclause 4.4.3.1. The MS shall delete the stored
duplicate value of RPLMN once the M S has successfully registered to the selected PLMN; and

x) if the MS no longer needs to perform Prose direct communication, the MS shall return to the stored duplicate
PLMN selection mode and use the stored duplicate value of RPLMN for further action.

NOTE 2: If the MS returns to the RPLMN due to afailure to register in the selected PLMN, the upper layers of the
MS can trigger PLMN selection again to initiate ProSe direct communication.

If the PLMN selected for ProSe direct communicationisaVPLMN, the MS shall not periodically scan for higher
priority PLMNSs during the duration of ProSe direct communication.

The solution to prevent potential ping-pong between the RPLMN and the PLMN selected for ProSe direct
communication is MS implementation specific.
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3.1C PLMN selection triggered by V2X communication over PC5

If the MS supports V2X communication over PC5 and needs to perform PLMN selection for V2X communication over
PC5 as specified in 3GPP TS 24.386 [59] or 3GPP TS 24.587 [74], then the M S shall proceed as follows:

i) the MSshall store aduplicate value of the RPLMN and a duplicate of the PLMN selection mode that were in use

before PLMN selection due to V2X communication over PC5 was initiated, unless this PLMN selection due to
V2X communication over PC5 follows another PLMN selection due to V2X communication over PC5 or a
manual CSG selection as specified in subclause 4.4.3.1.3.3;

ii) the MS shall enter into Automatic mode of PLMN selection as specified in subclause 4.4 taking into account the

additional requirementsin itemsiii) to x) below;

iii) Among the PLMNs advertised by the E-UTRA cell or NG-RAN operating in the radio resources provisioned to

~

the M S for V2X communication over PC5 as specified in 3GPP TS 24.385 [60], 3GPP TS 24.587 [74] or
3GPP TS 31.102 [40], the MS shall choose one alowable PLMN which:

1) providesradio resources for V2X communication over PC5;

2) isinthelist of authorised PLMNSs for V2X communication over PC5 as specified in 3GPP TS 24.386 [59] or
3GPP TS 24.587 [74]; and

3) isnotinthelist of "PLMNswith E-UTRAN not allowed" as specified in subclause 3.1;

if conditions 1) through 3) above are met then the M S shall attempt to register on that PLMN. If none of the
PLMNs meet conditions 1) through 3) above, the MS shall return to the stored duplicate PLMN selection mode
and use the stored duplicate value of RPLMN for further action;

if the registration fails due to "PLMN not allowed" or "EPS services not allowed" as specified in

3GPP TS 24.386 [59], or dueto "PLMN not allowed" or "5GS services not allowed" as specified in
3GPP TS 24.587 [74], then the M S shall update the appropriate list of forbidden PLMNs as specified in
subclause 3.1, and shall either:

A) if the PLMN provides common radio resources needed by the MS to do V2X communication over PC5 as
specified in 3GPP TS 36.331 [42] or 3GPP TS 38.331 [65], perform V2X communication over PC5 on the
selected PLMN in limited service state. In this case the M S shall not search for available and allowable
PLMNSs during the duration of V2X communication over PC5;

B) return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further
action; or

C) perform the action described iniii) again with the choice of PLMNs further excluding the PLMNs on which
the MS has failed to register.

Whether the MS performs A), B) or C) above isleft up to MS implementation.

if the registration fails due to causes other than "PLMN not allowed" or "EPS services not allowed" or "5GS
services not allowed", the MS shall:

- if the handling of the failure requires updating a list of forbidden PLMNS, update the appropriate list (as
specified in 3GPP TS 24.301 [23A] or 3GPP TS 24.501 [64]); and

- if the handling of the failure does not require updating alist of forbidden PLMNSs (as specified in
3GPP TS 24.301[23A] or 3GPP TS 24.501 [64]), remember the PLMN as a PLMN on which the MS has
failed to register;

NOTE 1: How long the MS memorizes the PLMNs on which it has failed to register isimplementation dependent.

and the M S shall either:

Al) returnto the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for
further action;

B1) performthe action described iniii) again with the choice of PLMNSs further excluding the PLMNs on
which the M S has failed to register; or
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Cl) performV2X communication over PC5 in limited service state on a PLMN advertised by the cell
operating in the radio resources provisioned to the MS for V2X communication over PC5 as specified in
3GPP TS 24.385[60], 3GPP TS 24.587 [74] or 3GPP TS 31.102 [40], if registration on this PLMN has
previoudly failed dueto "PLMN not allowed" or "EPS services not allowed" as specified in
3GPP TS 24.386 [59] or dueto "PLMN not allowed" or "5GS services not allowed" as specified in
3GPP TS 24.587 [74], and if thisPLMN provides common radio resources needed by the MS to do V2X
communication over PC5 as specified in 3GPP TS 36.331 [42] or 3GPP TS 38.331 [65]. Inthiscasethe MS
shall not search for available and allowable PLMNSs during the duration of V2X communication over PC5;

Whether the MS performs A1), B1) or C1) aboveisleft up to MS implementation.
vi) if the MSis no longer in the coverage of the selected PLMN, then the M S shall either:

A2) perform V2X communication over PC5 procedures for M S to use provisioned radio resources as specified
in 3GPP TS 24.386 [59] or 3GPP TS 24.587 [74]; or

B2) returnto the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for
further action.

Whether the M S performs A2) or B2) above isleft up to MS implementation.

vii)if the MSis unable to find a suitable cell on the selected PLMN as specified in 3GPP TS 24.386 [59] or
3GPP TS 24.587 [74], then the MS shall either:

A3) if the PLMN provides common radio resources needed by the MSto do V2X communication over PC5 as
specified in 3GPP TS 36.331 [42] or 3GPP TS 38.331 [65], perform V2X communication over PC5 on the
selected PLMN in limited service state. In this case the M S shall not search for available and alowable
PLMNs during the duration of V2X communication over PC5; or

B3) return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for
further action.

Whether the MS performs A3) or B3) above isleft up to MS implementation.

viii)  if the MSis switched off while on the selected PLMN and switched on again, the MS shall use the stored
duplicate value of RPLMN as RPLMN and behave as specified in subclause 4.4.3.1;

iX) if the user initiates a PLMN selection while on the selected cell, the MS shall delete the stored duplicate value of
PLMN selection mode, use the stored duplicate value of RPLMN as RPLMN and follow the procedures (as
specified for switch-on or recovery from lack of coverage) in subclause 4.4.3.1. The MS shall delete the stored
duplicate value of RPLMN once the M S has successfully registered to the selected PLMN; and

x) if the MS no longer needs to perform VV2X communication over PC5, the MS shall return to the stored duplicate
PLMN selection mode and use the stored duplicate value of RPLMN for further action.

NOTE 2: If the MS returnsto the RPLMN due to afailure to register in the selected PLMN, the upper layers of the
MS can trigger PLMN selection again to initiate V2X communication over PC5.

If the PLMN selected for V2X communication over PC5 isaVPLMN, the MS shall not periodically scan for higher
priority PLMNSs during the duration of V2X communication over PC5.

The solution to prevent potential ping-pong between the RPLMN and the PLMN selected for V2X communication over
PCS5 is M S implementation specific.

3.2 Regional provision of service

An MS may have a"regionally restricted service" where it can only obtain service on certain areas (i.e. LAsor TAS). If
such an M S attempts to camp on acell of an areafor which it does not have service entitlement, when it doesan LR
request, it will receive a message with cause value #12 (see 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A] and

3GPP TS 24.501 [64]). In this case, the MS shall take the following actions depending on the access technology in
which the message was received:

GSM, GSM COMPACT or UTRAN:
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- The MS stores the forbidden LA identity (LAI) inalist of "forbidden location areas for regional provision of
service', to prevent repeated access attempts on a cell of the forbidden LA. Thislist is deleted when the MSis
switched off or the SIM isremoved. The M S enters the limited service state.

E-UTRAN:

The M S stores the forbidden TA identity (TAI) in alist of "forbidden tracking areas for regional provision of
service", to prevent repeated access attempts on a cell of the forbidden TA. Thislist is deleted whenthe MSis
switched off or the SIM isremoved. The M S enters the limited service state.

NG-RAN:

The MS stores the forbidden TA identity (TAI) inalist of "5GS forbidden tracking areas for regional provision
of service", to prevent repeated access attempts on a cell of the forbidden TA. Thislist is deleted when the MSis
switched off or the SIM isremoved. The M S enters the limited service state.

In A/Gb mode, acell may be reserved for SOL SA exclusive access (see 3GPP TS 24.008 [23] and
3GPP TS 44.060 [39]). An MSis only allowed to camp normally on such acell if it hasa Localised Service Area
subscription to the cell. Other MS may enter the limited service state.

NOTE 1: In A/Gb mode, in a SOLSA exclusive cell the MCC+MNC codeis replaced by a unique escape PLMN
code (see 3GPP TS 23.073), not assigned to any PLMN, in SI3 and Sl4. An M S not supporting SoL SA
may request for location update to an exclusive access cell. In this case the location attempt is rejected
with the cause "PLMN not allowed" and the escape PLMN code is added to the list of the "forbidden
PLMNSs".

The MS operating in SNPN access mode shall maintain one or more lists of "5GS forbidden tracking areas for regional
provision of service", each associated with an SNPN. The MS shall use thelist of "5GS forbidden tracking areas for
regional provision of service" associated with the selected SNPN. If the MS selects anew SNPN, the M S shall keep the
list of "5GS forbidden tracking areas for regional provision of service" associated with the previously selected SNPN. If
the number of the lists to be kept is higher than supported, the MS shall delete the oldest stored list of "5GS forbidden
tracking areas for regional provision of service". The MS shall delete al lists of "5GS forbidden tracking areas for
regional provision of service", when the MSis switched off. The MS shall delete the list of "5GS forbidden tracking
areas for regional provision of service" associated with an SNPN, when the entry of the SNPN in the "list of subscriber
data" is updated or when the USIM is removed if:

- EAP based primary authentication and key agreement procedure using EAP-AKA'; or
- BG AKA based primary authentication and key agreement procedure;
was performed in the selected SNPN.

NOTE 2: The number of the lists of "5GS forbidden tracking areas for regional provision of service" supported by
the MS is MS implementation specific.

3.3 Borders between registration areas

If the MSis moving in aborder area between registration areas, it might repeatedly change between cells of different
registration areas. Each change of registration area would require an LR, which would cause a heavy signalling load and
increase the risk of a paging message being lost. The access stratum shall provide a mechanism to limit this effect.

34 Access control

34.1 Access control

Due to problems in certain areas, network operators may decide to restrict access from some MSs (e.g., in case of
congestion), and for this reason, a mechanism for common access control is provided. In A/Gb mode and lu mode a
mechanism for domain specific access control is also provided (see 3GPP TS 43.022 [35], 3GPP TS 44.018 [34] and
3GPP TS 25.304[32)]).

A mechanism to restrict accessis provided viaEAB. A network operator can restrict network access of those M Ss that
are configured for EAB in addition to common access control and domain specific access control.
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The MS can be configured for EAB in the USIM (see 3GPP TS 31.102 [40]) or in the ME (see 3GPP TS 24.368 [50]).
An MS that supports EAB shall follow the EAB mechanism (see 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A],
3GPP TS 44.018[34], 3GPP TS 25.331 [33], 3GPP TS 36.331 [42]) when configured for EAB.

The MS can be configured for ACDC inthe USIM (see 3GPP TS 31.102 [40]) or in the ME (see 3GPP TS 24.105 [53)).
An MS that supports ACDC shall follow the ACDC mechanism (see 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A],
3GPP TS 25.331 [33], 3GPP TS 36.331 [42]) when configured for ACDC.

The MS can be configured in the USIM (see 3GPP TS 31.102 [40]) or in the ME (see 3GPP TS 24.368 [50]) to override
EAB. An M Sthat supports overriding EAB shall follow the overriding EAB mechanism (see 3GPP TS 24.008 [23],
3GPP TS 24.301 [23A]) when configured to allow overriding EAB.

In the case that a network operator decides to restrict access they may as an option allow restricted M Ssto respond to
paging messages and/or to perform location registrations. Mechanismsto allow this optional access are provided (see
3GPP TS 25.304 [32)).

A network operator can also restrict some M Ssto access the network for |ocation registration, although via common
access class control or domain specific access class control the M Ss are permitted to access the network for other
purposes.

If the MSis accessing the network with a special access class (Access classes 11 to 15), then the M S shall ignore EAB
and ACDC.

NOTE: The conditions when the MSis allowed to access the network with access class 11 — 15 are specified in
3GPP TS 22.011[138].

If an M S configured for EAB isinitiating an emergency call, then the MS shall ignore EAB.

If an M S configured for EAB is responding to paging, then the MS shall ignore EAB.

If an M S configured for ACDC isresponding to paging, then the M S shall ignore ACDC.

If an MS configured for ACDC isinitiating an emergency call, then the MS shall ignore ACDC.

If an M S configured for ACDC and the MO MMTEL voice cal is started, the MO MMTEL video call is started or the
MO SMSolP is started (see 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A]), then the MS shall ignore ACDC.

3.4.2 Forbidden LA or TA for regional provision of service

The MSisnot allowed to initiate establishment of a CM connection except for an emergency call when camped on a
cell of an LA or TA of which belongsto the list of "forbidden location areas for regional provision of service" or
"forbidden tracking areas for regional provision of service". The MS may respond to paging.

The MSisnot allowed to request GPRS services except for an emergency bearer services or for access to RLOS when
camped on acell of an LA or TA of which belongs to the list of "forbidden location areas for regional provision of
service" or "forbidden tracking areas for regional provision of service".

The MSis not alowed to request 5GS services except emergency services when camped on a cell of aTA of which
belongs to the list of "5GS forbidden tracking areas for regional provision of service".

3.5 No suitable cell (limited service state)

There are a number of situationsin which the MS s unable to obtain normal service from aPLMN or SNPN. These
include:

a) Failureto find a suitable cell of the selected PLMN or of the selected SNPN;
b) No SIM inthe MS or the "list of subscriber data’ with no valid entry;

c) A"PLMN not allowed", "Requested service option not authorized in this PLMN" or "Serving network not
authorized" response in case of PLMN or a"Temporarily not authorized for this SNPN" or " Permanently not
authorized for this SNPN" response in case of SNPN when an LR isreceived,;
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d) An"illegal MS" or "illegal ME" response when an LR isreceived (Any SIM or the corresponding entry of the
"list of subscriber data" in the ME is then considered "invalid");

€e) An"IMSI unknown in HLR" response when an LR isreceived (Any SIM in the ME is then considered "invalid"
for non-GPRS services);

f) A "GPRS services not allowed" response when an LR of a GPRS M S attached to GPRS services only is received
(The cell selection state of GPRS M Ss attached to GPRS and non-GPRS depends on the outcome of the location
updating), or an "EPS services not allowed" response is received when an EPS attach, tracking area update or
service request is performed, or a"5GS services not allowed" response is received when aregistration or service
request is performed;

g) Power saving mode (PSM) is activated (see 3GPP TS 23.682 [27A]); or

h) Mobileinitiated connection only (MICO) mode is activated (see 3GPP TS 23.501 [62] and
3GPP TS 23.502 [63]).

i) MSsupporting CAG is camped on a CAG cell belonging to aPLMN, the CAG-ID of the CAG cell isnot
manually selected by the user and none of the CAG-1D(s) of the CAG cell are present in the "Allowed CAG list"
associated with that PLMN in the "CAG information list";

i) MSsupporting CAG is camped on anon-CAG cell belonging to a PLMN, the PLMN ID of the non-CAG cell
without a CAG-ID is not manually selected by the user and the UE is configured with "indication that the MSis
only allowed to access 5GS via CAG cells' for that PLMN in the "CAG information list"; and

k) MS supporting CAG is camped on a CAG cell belonging to a PLMN, the CAG-ID of the CAG cell is not
manually selected by the user and the "CAG information list" does not contain an entry for the PLMN (e.g.
because the UE is not (pre-)configured with a"CAG information list").

(In automatic PLMN selection mode, items a, ¢ and f would normally cause anew PLMN selection, but evenin this
case, the situation may arise when no PLMNSs are available and allowable for use).

(In automatic SNPN selection mode, items a, ¢, d, and f would normally cause a new SNPN selection if there are two or
more entriesin the "list of subscriber data’, but even in this case, the situation may arise when no SNPNs are available
and allowable for use).

For theitemsatof, if the MS does not operate in SNPN access mode, the M S attempts to camp on an acceptable cell,
irrespective of its PLMN identity, so that emergency calls or accessto RLOS can be made if necessary, with the
exception that an M'S operating in NB-S1 mode, shall never attempt to make emergency calls or to access RLOS. When
in the limited service state with avalid SIM, the M S shall search for available and allowable PLMNs in the manner
described in subclause 4.4.3.1 and when indicated in the SIM also as described in subclause 4.4.3.4. For an MSthat is
not in eCall only mode, with the exception of performing GPRS attach or EPS attach for emergency bearer services,
performing an initial registration for emergency services, or performing EPS attach for accessto RLOS, no LR requests
are made until avalid SIM is present and either a suitable cell isfound or a manual network reselection is performed.
For an MSin eCall only mode, no LR requests are made except for performing EPS attach for emergency bearer
services or aninitial registration for emergency services. When performing GPRS attach or EPS attach for emergency
bearer services, an initial registration for emergency services, or performing EPS attach for accessto RLOS, the PLMN
of the current serving cell is considered as the selected PLMN for the duration the MSis attached for emergency bearer
services, registered for emergency services, or attached for accessto RLOS. In the limited service state the presence of
the MS need not be known to the PLMN on whose cell it has camped.

For theitemsa, ¢, dand f, if the MS operatesin SNPN access mode and the UE has avalid entry in the "list of
subscriber data’, the MS shall search for available and alowable SNPNsin the manner described in subclause 4.9.3.1.
For theitem b, if the MS operatesin SNPN access mode, the M S attempts to camp on an acceptable cell. When in the
limited service state, no LR requests are made until avalid entry of the "list of subscriber data” is present and either a
suitable cell isfound or a manual network reselection is performed. In the limited service state the presence of the MS
need not be known to the SNPN on whose cell it has camped.

There are also other conditions under which only emergency calls or access to RLOS may be made if the M S does not
operate in SNPN access mode. These are shown in table 2 in clause 5. ProSe direct communication and ProSe direct
discovery for public safety use can beinitiated if necessary (see 3GPP TS 24.334 [51]) when in the limited service state
dueto itemsa) or ¢) or f). V2X communication over PC5 can be initiated if necessary (see 3GPP TS 24.386 [59]) when
in the limited service state due to items @) or ) or f).
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3.6 CTS fixed part selection (A/Gb mode only)

In CTS mode only or in automatic mode with CTS preferred, the CTS MS normally operates on a CT S fixed part on
which the mobile station is already enrolled. If the CTS MS loses CTS coverage in these modes, it shall attempt
periodically to select again a CTS fixed part.

To select aCTSfixed part, the CTS MS shall listen to the CTSBCH frequencies of al the fixed parts on which the MS
is currently enrolled.

If the CTS MSis moving in a border area between one areawith CTS coverage and one without it, it might repeatedly
require CTS attachments and LU on the PLMN. To prevent this, the criteriaC1_CTSand C2_CTS (defined in

3GPP TS 45.008 [25] subclause 11.1) are used. To attach to a CTS FP, the C1_CTS criterion shall be greater than zero.
When the C2_CT S criterion falls below zero, the CTS MS shall consider itself to be no more under CTS coverage.

3.7 NAS behaviour configuration

NAS behaviour can be operator configurable using parametersin the USIM (see 3GPP TS 31.102 [40]) or inthe ME
(see 3GPP TS 24.368 [50]). For parameters available in both the USIM and the ME, precedence is specified in
3GPP TS 31.102 [40] subclause 5.2.29.

3.8 CAG selection (N1 mode only)
The MS may support CAG.

If the MS supports CAG, the MS can be provisioned with a"CAG information list", consisting of zero or more entries,
each containing:

a) aPLMN ID;

b) an"Allowed CAG list". The"Allowed CAG list" contains zero or more CAG-IDs; and

¢) anoptional "indication that the MSisonly allowed to access 5GS via CAG cells'.
The"CAG information list" is stored in the ME.

NOTE  Whenthe UE isregistering or registered to a PLMN other than the HPLMN, a PLMN equivalent to the
HPLMN or EHPLMN, then the HPLMN will send a"CAG information list" consisting of CAG
subscription information related to the serving PLMN only. When the UE isregistering or registered to
the HPLMN, aPLMN equivalent to the HPLMN or EHPLMN then the HPLMN or EHPLMN may send
CAG subscription information related to any PLMN in the "CAG information list".

If the MS supports CAG and a PLMN is selected as described in subclause 4.4.3.1.1, the automatic CAG selection is
performed as part of subclause 4.4.3.1.1.

If the M S supports CAG and a PLMN is selected as described in subclause 4.4.3.1.2, the manual CAG selectionis
performed as part of subclause 4.4.3.1.2.

The NAS shall provide the AS with a"CAG information list", if available. If the contents of the "CAG information list"
have changed, the NAS shall provide an updated "CAG information list" to the AS.

3.9 SNPN selection

An MS may be enabled for SNPN.

An MS enabled for SNPN may operate in SNPN access mode.
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The MS operating in SNPN access mode selects an SNPN for which it is configured with a subscriber identifier and
credentials. The MS can have several sets of subscriber identifiers, credentials, and SNPN identities. There are two
modes for SNPN selection:

i) Automatic SNPN selection mode.

i) Manual SNPN selection mode.

4 Overall process structure

4.1 Process goal

The aim of the idle mode processesisto ensure that the registered PLMN is the selected PLMN and that the registered
SNPN isthe selected SNPN.

4.2 States description

Each of the processes of PLMN selection and SNPN selection, cell selection and location registration can be described
by a set of states. The overall state of the mobile is thus a composite of the states of the three processes. In some cases,
an event which causes a change of state in one process may trigger a change of state in another process, e.g., camping
on acell inanew registration area triggers an LR request. Except for SNPN selection, the relationship between the
processesisillustrated in figure 1 in clause 5.

Except for SNPN selection, the statesin which the MS may be, for each of the processes, are described below and
illustrated in figures 2a, 2b and 3 in clause 5. For many of the states, afuller description can be found in other Technical
Specifications, and areference to the Technical Specification is given after the state description.

In the event of any conflict between the diagrams and the text in the present document, the text takes precedence.

4.3 List of states

4.3.1 List of states for the PLMN selection process

4311 List of states for automatic mode (figure 2a)
Al Trying RPLMN - The MSistrying to perform a Location Registration on the registered PLMN.
A2 On PLMN - The M S has successfully registered on aPLMN.
A3 Trying PLMN - The MSistrying to register on aPLMN in the ordered list of PLMNSs.
A4 Wait for PLMNsto appear - There are no alowable and available PLMNs at present and the MSis
waiting for one to appear.
A5 HPLMN search in progress - The MSistrying to find if the HPLMN is available.
A6 No SIM - Thereisno SIM inthe MS, or certain LR responses have been received.
43.1.2 List of states for manual mode (figure 2b)
M1 Trying registered PLMN - The MSistrying to perform a Location Registration on the registered
PLMN.
M2 On PLMN - The MS has successfully registered on aPLMN.
M3 Not on PLMN - The MS has failed to register on the selected PLMN.
M4 Trying PLMN - The MSistrying to register on a user selected PLMN.
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M5
4.3.2

4.3.3

No SIM - Thereisno SIM inthe MS, or certain LR responses have been received.

List of states for location registration (figure 3)

The states are entered depending on responses to location registration (LR) requests. Independent update states exist for
GPRS and for non-GPRS operation in M Ss capable of GPRS and non-GPRS services.

LO
L1

L2

L3

Null = The MSis considered in this state when switched off.

Updated - The MS enters this state if an LR request is accepted. The update statusis set to
"UPDATED". The GPRS and the non-GPRS update state of aM S may enter "Updated" as aresult
of combined signalling or as aresult of individual signalling depending on the capabilities of the
network.

Idle, No IMSI - The MS entersthis state if an LR request is rejected with cause:
a) IMSl unknownin HLR;

b) illegal ME;

c) illega MS;

d) GPRS services not allowed,

€) GPRS services and non-GPRS services not allowed,

or if thereisno SIM. All update states of a M S enter this state regardless whether received by
individual or combined signalling for events b) and c). Event a) has no influence on the GPRS
update state. Events b) and c) result in "ROAMING NOT ALLOWED" for the GPRS and/or non-
GPRS update status depending on the specific location registration procedure. Event d) resultsin
"ROAMING NOT ALLOWED" for the GPRS update status. Event €) resultsin "ROAMING NOT
ALLOWED" for the GPRS update status and non-GPRS update status.

If aSIM is present, the non-GPRS update status of the SIM is set to "ROAMING NOT
ALLOWED".

Roaming not allowed - The MS entersthis stateif it receives an LR reject message with the cause:
a) PLMN not allowed;

b) Location area not allowed;

¢) Tracking areanot allowed;

d) Roaming not alowed in thislocation area;

€) Roaming not allowed in this tracking area;

f) GPRS services not allowed in this PLMN;

g) Nosuitable cellsin location areg;

h) No suitable cellsin tracking area;

i) Not authorized for this CSG.

Except from event f) all update states of the MS are set to "Roaming not allowed" regardless
whether received by individual or combined signalling. Event f) resultsin "Roaming not allowed"
for the GPRS update state only. Event f) has no influence on the non-GPRS update state.  The
behaviour of the MSin the roaming not allowed state is dependent on the LR reject cause as
shown intable 2 in clause 5. Additionaly:
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- inautomatic mode, "PLMN not alowed", "Roaming not allowed in thislocation area' and
"Roaming not allowed in this tracking area" cause the Automatic Network Selection procedure of
subclause 4.4.3.1.1 to be started; it is also caused by "GPRS services not allowed in this PLMN"
when received by a GPRS M S operating in M S operation mode C;

- inmanua mode, "PLMN not allowed" and "Roaming not allowed" cause the Manual Network
Selection procedure of subclause 4.4.3.1.2 to be started; it is also caused by "GPRS services not
allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C.

L4 Not updated - The MS entersthis state if any LR failure not specified for states L2 or L3 occurs, in
which cases the MSis not certain whether or not the network has received and accepted the LR
attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to "NOT
UPDATED" depending on the specific location registration procedure and their outcome.

L5 LR request — The MS enters this state when determining that a LR request is to be made.

L6 LR pending — The MS enters this state after having started the LR, waiting for the outcome
(response message from the network).

NOTE  Thisclause does not describe all the cases. For more details refer to 3GPP TS 24.008 [23],
3GPP TS 24.301 [23A] and 3GPP TS 24.501 [64].

4.4 PLMN selection process

441 Introduction

There are two modes for PLMN selection, automatic and manual. These are described in subclauses 4.4.3 below and
illustrated in figures 2ato 2b in clause 5.

NOTE: Figures2ato 2bin clause 5 do not cover CAG selection aspects.
The MS not operating in SNPN access mode shall perform PLMN selection process.

The MS operating in SNPN access mode shall not perform PLMN selection process.

4.4.2 Registration on a PLMN

The MS shall perform registration on the PLMN if the MS is capable of services which require registration. In both
automatic and manual modes, the concept of registration on a PLMN isused. An MS successfully registerson a PLMN
if:

a) The MS hasfound a suitable cell of the PLMN to camp on; and
b) An LR request from the MS has been accepted in the registration area of the cell on which the MSis camped
(seetable ).

4.4.3 PLMN selection

The registration on the selected PLMN and the location registration are only necessary if the MSis capable of services
which require registration. Otherwise, the PLMN selection procedures are performed without registration.

The ME shall utilise all the information stored in the SIM related to the PLMN selection; e.g. "HPLMN Selector with
Access Technology", "User Controlled PLMN Selector with Access Technology”, "Forbidden PLMNSs', "Equivalent
HPLMN", see 3GPP TS 31.102 [40]. The ME shall also utilise the extension of the "forbidden PLMNS" list that it has
stored locally on the ME if available.

The ME shall either utilise the "Operator controlled PLMN Selector with Access Technology” that it has stored locally
on the ME, or the Operator controlled PLMN Selector with Access Technology" stored in the SIM, for the purposes of
PLMN selection.

The"HPLMN Selector with Access Technology”, "User Controlled PLMN Selector with Access Technology" and
"Operator Controlled PLMN Selector with Access Technology” datafilesin the SIM include associated access
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technologies for each PLMN entry, see 3GPP TS 31.102 [40]. The PLMN/access technology combinations are listed in
priority order. If an entry indicates more than one access technology, then no priority is defined for the access
technologies within this entry and the priority applied to each access technology within this entry is an implementation
issue. If no particular access technology isindicated in an entry, it shall be assumed that all access technologies
supported by the ME apply to the entry. If an entry only indicates access technologies not supported by the ME, the
entry shall be ignored. If an entry indicates at |east one access technology supported by the ME, the entry shall be used
inthe PLMN selection procedures if the other criteria defined for the specific PLMN selection procedures are fulfilled.

The Mobile Equipment storesalist of "equivalent PLMNS'. Thislist isreplaced or deleted at the end of each location
update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure, EPS attach
procedure, and registration procedure. Thelist is deleted by an M S attached for emergency bearer services or for access
to RLOS after detach or registered for emergency services after deregistration. The stored list consists of alist of
equivalent PLMNSs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the
list. All PLMNSsin the stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each
other for PLMN selection, cell selection/re-selection and handover.

When the MSreselectsto a cell in ashared network, and the cell is asuitable cell for multiple PLMN identities received
on the BCCH or on the EC-BCCH the AS indicates these multiple PLMN identities to the NAS according to

3GPP TS 44.018[34], 3GPP TS 44.060 [39], 3GPP TS 25.304 [32], 3GPP TS 36.304 [43] and 3GPP TS 38.304 [61].
The MS shall choose one of these PLMNSs. If the registered PLMN is avail able among these PLMNS, the MS shall not
choose a different PLMN.

The MS shall not use the PLMN codes contained in the "HPLMN Selector with Access Technology” datafile.

It is possible for the home network operator to identify alternative Network 1Ds asthe HPLMN. If the EHPLMN list is
present, and not empty, the entriesin the EHPLMN list are used in the network selection procedures. When attempting
to select a network the highest priority EHPLMN that is available shall be selected. If the EHPLMN list is present and
is empty or if the EHPLMN list is not present, the HPLMN derived from the IMS| is used for network selection
procedures.

NOTE 1: The"HPLMN Selector with Access Technology" datafileis only used by the MSto get the HPLMN
access technologies related to the HPLMN code which corresponds to the PLMN code included in the
IMSI if the EHPLMN list is not present or is empty. If the EHPLMN list is present then this datafield is
applicable to al the entries within the EHPLMN list.

NOTE 2: Different GSM frequency bands (e.g. 900, 1800, 1900, 400) are al considered GSM access technology.
An MS supporting more than one band should scan all the bandsit’s supports when scanning for GSM
frequencies. However GSM COMPACT systems which use GSM frequency bands but with the CBPCCH
broadcast channel are considered as a separate access technology from GSM.

NOTE 3: Theinclusion of the HPLMN derived from the IMSI in the EHPLMN list is allowed. The priority of the
HPLMN derived from the IMSI is given by its position in the EHPLMN list, see 3GPP TS 31.102 [40].

4431 At switch-on or recovery from lack of coverage

At switch on, or following recovery from lack of coverage, the MS selects the registered PLMN or equivalent PLMN (if
it isavailable) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack
of coverage, see subclause 4.5.2) attempts to perform a Location Registration.

NOTE 1: The MSin automatic network selection mode can end the PLMN search procedure once the registered
PLMN or equivalent PLMN is found on an access technol ogy.

NOTE 2: An MSin automatic network selection mode can use location information to determine which PLMNs
can be available in its present location.

EXCEPTION: As an alternative option to this, if the MSisin automatic network selection mode and it finds coverage
of an EHPLMN, the MS may register to that EHPLMN and not return to the registered PLMN or equivalent PLMN. If
the EHPLMN list is not present or is empty, and the HPLMN is available, the MS may register on the HPLMN and not
return to the registered PLMN or equivalent PLMN. The operator shall be able to control by SIM configuration whether
an M S that supports this option is permitted to perform this alternative behaviour.

EXCEPTION: In A/Gb mode an M S with voice capability, shall not search for CPBCCH carriers. In A/Gb modean MS
not supporting packet services shall not search for CPBCCH carriers.
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If successful registration is achieved, the MS indicates the selected PLMN.

If thereis no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration
failure, the M S follows one of the following two procedures depending on its PLMN selection operating mode. At
switch on, if the MS provides the optional feature of user preferred PLMN selection operating mode at switch on then
this operating mode shall be used. Otherwise, the MS shall use the PLMN selection mode that was used before
switching off.

EXCEPTION: At switch on, if the MSisin manual mode and neither registered PLMN nor PLMN that is equivalent to
itisavailable but EHPLMN is available, then instead of performing the manual network selection mode procedure of
subclause 4.4.3.1.2 the MS may select and attempt registration on the highest priority EHPLMN. If the EHPLMN list is
not available or is empty and the HPLMN is avail able, then the MS may select and attempt registration on the HPLMN.
The MS shall remain in manual mode.

NOTE 3: If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and
the M S does not store the previous registered PLMN for later use.

EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being
unavailable, an M S attached to GPRS services, attached via E-UTRAN or registered viathe NG-RAN may, optionally,
continue looking for the registered PLMN for an implementation dependent time.

NOTE 4: An MS attached to GPRS services, attached via E-UTRAN or registered viathe NG-RAN should use the
above exception only if one or more PDP contexts, PDN connections or PDU sessions are currently
active.

44311 Automatic Network Selection Mode Procedure

The M S selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology”
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafilein the SIM (in priority order) or stored in the ME (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;
v) other PLMN/access technology combinations in order of decreasing signal quality.
When following the above procedure the following requirements apply:

a) An MSwith voice capability shall ignore PLMNs for which the MS has identified at least one GSM
COMPACT.

b) In A/Gb mode or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services shall
not search for CPBCCH carriers.

¢) Inii andiii, the MS should limit its search for the PLMN to the access technology or access technologies
associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or
Operator Controlled selector list).

AnMS using a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector
with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology” data files are
not present) shall instead use the "PLMN Selector” datafile, for each PLMN inthe"PLMN Selector" datafile,
the MS shall search for all accesstechnologiesit is capable of. The priority ordering amongst the access
technologies is implementation dependent.

d) Inivandv,the MSshall search for al accesstechnologiesit is capable of, before deciding which PLMN to
select.
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e) Inii, andiii, apacket only MS which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the " Operator
Controlled PLMN Selector with Access Technology" data files are not present) shall instead use the "PLMN
Selector” datafile, for each PLMN inthe "PLMN Selector” datafile, the MS shall search for all access
technologiesit is capable of and shall assume GSM COMPACT access technology as the lowest priority radio
access technology.

f) Ini, the MSshall search for all accesstechnologiesit is capable of. No priority is defined for the preferred access
technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" datafile
on the SIM may be used to optimise the procedure.

g) Ini,anMSusing a SIM without access technology information storage (i.e. the "HPLMN Selector with Access
Technology" datafileis not present) shall search for all access technologiesit is capable of. The priority
ordering amongst the access technologies is implementation dependent. A packet only M 'S which supports GSM
COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT
access technology as the lowest priority radio access technology.

NOTE 1: For f) and g), the MS in automatic network selection mode can end the PLMN search procedure once the
HPLMN or the highest priority EHPLMN isfound on an access technology.

NOTE 2: Fori, ii and iii, the MS can use location information to determine which PLMNs can be availablein its
present location.

h) Inv, the MS shall order the PLM N/access technology combinationsin order of decreasing signal quality within
each access technology. The order between PLMN/access technology combinations with different access
technologiesis an MS implementation issue.

NOTE 3: Requirements @) and b) apply also to requirement d), so a GSM voice capable M S should not search for
GSM COMPACT PLMNSs, even if capable of GSM COMPACT.

NOTE 4: Requirements a) and b) apply also to requirement f), so a GSM voice capable MS should not search for
GSM COMPACT PLMNSs, even if thisisthe only access technology on the "HPLMN Selector with
Access Technology" datafile on the SIM.

NOTE 5: High quality signa is defined in the appropriate AS specification.

i) Initov,the MS shal not consider PLMNs where voice service was not possible as PLMN selection candidate,
unless such PLMN is availablein GERAN or UTRAN or no other allowed PLMN is available.

j) Initov, if the MS only supports EMM-REGISTERED without PDN connection (see 3GPP TS 24.301 [23A]),
the MS shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN
connection.

k) Initov,if the MS only supports control plane CloT EPS optimization (see 3GPP TS 24.301 [23A]) and the MS
camps on a E-UTRA cell which isnot NB-10T cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS
shall not consider PLMNs which do not advertise support of EPS services with control plane CloT EPS
optimization.

[) Initov,iftheMSisineCall only mode, the MS shall not consider PLMNs which do not advertise support for
eCall over IMS, unless such PLMNs are available in GERAN or UTRAN.

NOTE 6: Asan implementation option, an MSin eCall only mode that was not able to select any PLMN according
to 1) can perform a second iteration of i to v with no restriction.

m) Ini tov, if the MS supports CAG and:

1) isprovisioned with anon-empty "CAG information list", the MS shall consider a PLMN indicated by an NG-
RAN cell only if:

A) the cell isa CAG cell and broadcasts a CAG-ID for the PLMN such that there exists an entry with the
PLMN ID of the PLMN in the "CAG information list" and the CAG-ID isincluded in the "Allowed CAG
list" of the entry; or

B) the cell isnot a CAG cell and:

- thereisno entry with the PLMN ID of the PLMN in the "CAG information list"; or
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- there exists an entry with the PLMN ID of the PLMN inthe "CAG information list" but the
"indication that the MSis only allowed to access 5GS via CAG cells" isnot included in the entry; or

2) isprovisioned with an empty "CAG information list" or isnot provisioned with a"CAG information list", the
MS shall consider aPLMN indicated by an NG-RAN céll only if the cell isnot a CAG cell.

n) Initov, if the MS only supports control plane CloT 5GS optimization (see 3GPP TS 23.501 [62]) and the M S
camps on an E-UTRA cell connected to 5GCN, which is not NB-10T cell (see 3GPP TS 36.304 [43],
3GPP TS 36.331[22]), the MS shall not consider PLMNs which do not advertise support of 5GS services with
control plane CloT 5GS optimization.

0) Initov, if the MS supports CloT 5GS optimizations, the MS shall not consider the PL M N/access technology
combinations for which the M S preferred CloT network behaviour is not advertised as supported by the
PLMN/access technology combination (see 3GPP TS 24.501 [64]).

NOTE 7: Asanimplementation option, the MS supporting CloT 5GS optimizations that was not able to select any
PLMN according to o) can perform a second iteration of i to v with no restriction.

p) Iniii, the MS shall use the PLMN/access technology combination in the " Operator Controlled PLMN Selector
with Access Technology" stored in the ME, if the last received steering of roaming information contains the "list
of preferred PLMN/access technology combinations'(see annex C) and is stored in the ME. Otherwise, the MS
shall use the "Operator Controlled PLMN Selector with Access Technology" list retrieved from the SIM.

If successful registration is achieved, the M S indicates the selected PLMN.

If registration cannot be achieved because no PLMNSs are available and allowable, and the M'S does not support access
to RLOS, the MSindicates "no service" to the user, waits until anew PLMN is available and alowable and then repeats
the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those
PLMNSs unsuccessful or an entry in any of the lists "forbidden location areas for roaming”, "forbidden tracking areas for
roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service",
"“forbidden tracking areas for regional provision of service", "5GS forbidden tracking areas for regional provision of
service", or "CAG information list" prevented aregistration attempt, the MS selects the first such PLMN again and

enters alimited service state.
If:
- the MS supports access to RLOS;

- éther the UICC containing the USIM is not present in the MS, or the UICC containing the USIM is present in
the MS and the MCC part of the IMSI inthe USIM is present in the RLOS allowed MCC list configured in the
USIM (see 3GPP TS 31.102 [40]) or in the ME (see 3GPP TS 24.368 [50]);

- one or more PLMNs offering access to RLOS has been found;
- registration cannot be achieved on any PLMN; and
- theMSisinlimited service state,

the M S shall select aPLMN offering access to RLOS as follows:

a) if at least one preferred PLMN exists based on the RLOS preferred PLMN list configured in the USIM (see
3GPP TS 31.102[40]) or inthe ME (see 3GPP TS 24.368 [50]) and the MCC part of the preferred PLMN ID is
present in the RLOS allowed MCC list configured in the USIM (see 3GPP TS 31.102 [40Q]) or in the ME (see
3GPP TS 24.368 [50]), the M S shall select the preferred PLMN offering access to RLOS and indicate the
selected preferred PLMN for accessto RLOS; and

b) if none of the preferred PLMNSs for access to RLOS is available, the MS shall evaluate the remaining PLMNs
offering accessto RLOS that are not in the RLOS preferred PLMN list. If the MCC part of aPLMN ID is
present in the RLOS alowed MCC list configured in the USIM (see 3GPP TS 31.102 [40]) or in the ME (see
3GPP TS 24.368 [50]), the M S shall select this PLMN and indicate the selected PLMN for accessto RLOS.

If registration cannot be achieved because no PLMNs are available and alowable, and if no PLMN offering access to
RL OS has been found, or none of the PLMNSs offering accessto RLOS is allowed to be accessed according to the
RLOS allowed MCC list configured in the USIM (see 3GPP TS 31.102 [40]) or in the ME (see 3GPP TS 24.368 [50]),
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or the MS does not support accessto RLOS, the MSindicates "no service" to the user, waits until anew PLMN is
available and then repeats the procedure.

44312 Manual Network Selection Mode Procedure

The MSindicates whether there are any PLMNSs, which are available using all supported access technologies. This
includes PLMNSsin the "forbidden PLMNS" list, "forbidden PLMNs for GPRS service" list and PLMNs which only
offer services not supported by the MS. An M S which supports GSM COMPACT shall also indicate GSM COMPACT
PLMNSs (which use PBCCH).

If displayed, PLMNs meeting the criteria above are presented in the following order:

i)- either the HPLMN (if the EHPLMN list is not present or is empty) or, if one or more of the EHPLMNs are
available then based on an optional datafield on the SIM either only the highest priority available EHPLMN is
to be presented to the user_or all available EHPLMNSs are presented to the user in priority order. If the datafield
is not present on the SIM, then only the highest priority available EHPLMN is presented;

ii)- PLMN/access technology combinations contained in the " User Controlled PLMN Selector with Access
Technology " datafile in the SIM (in priority order);

iii)- PLMN/access technology combinations contained in the "Operator Controlled PLMN Selector with Access
Technology" datafilein the SIM (in priority order) or stored in the ME (in priority order);

iv)- other PLM N/access technology combinations with received high quality signal in random order;
v)- other PLMN/access technology combinations in order of decreasing signal quality.

Inii and iii, an MSusing a SIM without access technology information storage (i.e. the "User Controlled PLMN
Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology" datafiles are
not present) shall instead present the PLMNs contained in the "PLMN Selector” datafilein the SIM (in priority order).

In v, requirement h) in subclause 4.4.3.1.1 applies.

Initov, requirementsj), k) and l) in subclause 4.4.3.1.1 apply.

Iniii, requirement p) in subclause 4.4.3.1.1 applies.

In GSM COMPACT, the non-support of voice services shall be indicated to the user.

The HPLMN may provide on the SIM additional information on the available PLMNSs. If thisinformation is provided,
then the M S shall indicate it to the user. Thisinformation, provided as free text may include:

- preferred partner,
- roaming agreement status,
- supported services

Furthermore, the M'S may indicate whether the available PLMNs are present on the EHPLMN lit, the Forbidden list,
the User Controlled PLMN List or the Operator Controlled PLMN List. The MS may also indicate that the PLMN is not
present on any of these lists.

Ini tov, if the MS supports CAG, for each PLMN/access technology combination of NG-RAN access technology, the
MS shall present to the user:

a) the PLMN/access technology combination and alist of CAG-1Ds composed of one or more CAG-1Ds such that
for each CAG-ID:

1) thereisan available CAG cell which broadcasts the CAG-1D for the PLMN; and
2) thefollowingistrue:

i) thereexistsan entry with the PLMN ID of the PLMN in the "CAG information list" and the CAG-ID is
included in the "Allowed CAG list" of the entry; or
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ii) the available CAG cell broadcasting the CAG-ID for the PLMN also broadcasts that the PLMN allows a
user to manually select the CAG-ID.

For each of the presented CAG-ID, the M'S may indicate to the user whether the CAG-ID is present in the
"Allowed CAG list" stored in the UE; and

b) the PLMN/access technology combination without alist of CAG-IDs, if there is an available NG-RAN cell
which isnot a CAG cell for the PLMN. If there exists an entry for the presented PLMN in the "CAG information
list" and the entry includes an "indication that the MSis only allowed to access 5GS via CAG cdlls’, the MS
may indicate to the user that the MSis only allowed to access the PLMN via CAG célls.

If the NAS receives a human-readabl e network name associated with a CAG-ID and aPLMN ID from the AS, the
human-readabl e network name shall be sent along with the CAG-1D and PLMN 1D to the upper layer for use in manual

CAG selection.
NOTE 0: A human-readable network name can be broadcasted per CAG-ID and PLMN ID by a CAG cell.

Upon selection of aPLMN (and CAG-ID if the user selected a desired CAG-1D as well) by the user, the NAS shall
provide the AS with the selected PLMN ID (and CAG-ID if the user selected a desired CAG-ID as well or an indication
to select anon-CAG cdll if the user did not select any CAG-ID) and the M Sinitiates registration on this PLMN (and on
acell which broadcasts the CAG-ID if the user selected adesired CAG-ID as well) using the access technology chosen
by the user for that PLMN or using the highest priority available access technology for that PLMN, if the associated
access technologies have a priority order (this may take place at any time during the presentation of PLMNS). For such
aregistration, the M S shall ignore the contents of the "forbidden location areas for roaming”, "forbidden tracking areas
for roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service",
"forbidden tracking areas for regional provision of service", "5GS forbidden tracking areas for regional provision of
service", "forbidden PLMNs for GPRS service" and "forbidden PLMNS' lists.

NOTE 1: It isan MSimplementation option whether to indicate access technologies to the user. If the MS does
display access technologies, then the access technology selected by the user is only used for initial
registration on the selected PLMN. If the MS does not display access technologies, then the access
technology chosen for a particular PLMN should be the highest priority available access technology for
that PLMN, if the associated access technologies have a priority order, and is only used for initial
registration.

If the UE has a PDU session for emergency services, manual CAG selection shall not be performed.

Once the M S has registered on a PLMN selected by the user, the M S shall not automatically register on a different
PLMN unless:

i) thenew PLMN isdeclared as an equivalent PLMN by the registered PLMN;

ii) the user selects automatic mode;

iii) the user initiates an emergency call whilethe MSisin limited service state and either the network does not
broadcast the indication of support of emergency callsin limited service state, the registration request for
emergency servicesis rejected by the network or the attach request for emergency bearer servicesisrejected by
the network; or

iv) the user initiates access to RLOS, while the MSisin limited service state and either the network does not
broadcast the indication of support of RLOS in limited service state, or the EPS attach request for access to
RLOS is rgjected by the network, or the EPS tracking area update request for accessto RLOS isrejected by the
network.

NOTE 2: If caseiii) or iv) occurs, the M S can provide an indication to the upper layers that the MS has exited
manual network selection mode.

If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection
procedure started. If no such PLMN was selected or that PLMN is no longer available, then the M S shall attempt to
camp on any acceptable cell and enter the limited service state.

NOTE 3: High quality signal is defined in the appropriate AS specification.
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- the MS supports access to RLOS;

- ether the UICC containing the USIM is not present in the MS, or the UICC containing the USIM is present in
the MS and the MCC part of the IMSI inthe USIM is present in the RLOS allowed MCC list configured in the
USIM (see 3GPP TS 31.102 [40]) or in the ME (see 3GPP TS 24.368 [50]);

- one or more PLMNs offering access to RLOS has been found;
- registration cannot be achieved on any PLMN; and
- theMSisinlimited service state,
the M S indicates the PLMNs offering access to RLOS, presented in the following order:

i) PLMNs contained in the RLOS preferred PLMN list configured in the USIM (see 3GPP TS 31.102 [40]) or in
the ME (see 3GPP TS 24.368 [50]) (in priority order) if the MCC part of the preferred PLMN ID is present in the
RLOS allowed MCC list configured in the USIM (see 3GPP TS 31.102 [40]) or in the ME (see
3GPP TS 24.368 [50]); and

ii) any of the remaining PLMNs offering access to RLOS that are not in the RLOS preferred PLMN list if the MCC
part of the PLMN ID is present in the RLOS allowed MCC list configured in the USIM (see
3GPP TS 31.102 [40Q]) or in the ME (see 3GPP TS 24.368 [50]).

Upon selection of aPLMN by the user, the MSinitiates registration for access to RLOS on the PLMN chosen by the
user (this may take place at any time during the presentation of PLMNS).
44313 Manual CSG selection

443.13.1 General

The HPLMN may configure the MS whether to provide to the user CSGsfor a certain PLMN without any restriction or
to provide to the user only CSGsin the Operator CSG List for that PLMN.This configuration may be done either:

- inthe USIM if the Operator CSG list is available in the USIM; or
- asdescribed in 3GPP TS 24.285 [47].

In the absence of such configuration from the HPLMN for a certain PLMN, the M S shall by default provide to the user
CSGsfor that PLMN without any restriction.

For PLMNs where no restriction is configured, the MS provides to the user the CSGs that are available and the
associated PLMNs using all access technologies which support CSGs (see 3GPP TS 23.003 [22A]) and which are
supported by the MS. For each entry in the list, an indication is provided whether that CSG identity isin the Allowed
CSG list or in the Operator CSG list stored in the MS for this PLMN.

For PLMNs where the MSis configured to provide to the user only CSGsin the Operator CSG List, the MS providesto
the user the CSGs that are available and in the Operator CSG list, using all access technol ogies which support CSGs
(see 3GPP TS 23.003 [22A]) and which are supported by the MS. For each entry in the list, the MS provides to the user
the associated PLMN and an indication that the CSG identity isin the Operator CSG List stored in the MSfor this
PLMN.

Additional requirements for the display, including for the display of HNB name, can be found in 3GPP TS 22.220 [49].
The user may select a CSG from the indicated CSGs.

If the MS has a PDN connection for emergency bearer services, manual CSG selection shall not be performed.

44.3.1.3.2 Manual CSG selection within the RPLMN

If the user selects a CSG whose CSG identity is not included in the Allowed CSG list or Operator CSG list, thenthe MS
shall attempt to register on acell that corresponds to the CSG. For such aregistration, the M S shall ignore the contents
of the "forbidden location areas for roaming”, "forbidden tracking areas for roaming", "forbidden location areas for
regional provision of service", "forbidden tracking areas for regional provision of service" and "forbidden PLMNSs for

GPRS service" lists.
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Upon successful or unsuccessful completion of the registration or if registration is not possible, because the MSis no
longer in the coverage of the selected CSG, the M S shall return to automatic CSG selection mode.

Manual CSG selection within the RPLMN does not affect the current PLMN selection mode.

443133 Manual CSG selection in a PLMN different from the RPLMN
If the user selectsa CSG in a PLMN that is different from the RPLMN, then the following applies:

i) TheMS shall store aduplicate of the RPLMN and a duplicate of the PLMN selection mode that were in use
before the manual CSG selection was initiated, unless this manual CSG selection follows another manual CSG
selection or aPLMN selection triggered by ProSe direct communication as specified in subclause 3.1B or a
PLMN selection triggered by V2X communication over PC5 as specified in subclause 3.1x;

i) The MS shall enter into Manual mode of PLMN selection in state M4 (Trying PLMN) as defined in
subclause 4.3.1.2;

iii) The MS shall select the PLMN corresponding to the CSG and attempt to register on the selected CSG cell in the
PLMN. For such aregistration, the MS shall ignore the contents of the "forbidden location areas for roaming",
"forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden
tracking areas for regional provision of service", "forbidden PLMNs for GPRS service" and "forbidden PLMNSs"
lists. If the registration is successful the MS remains in manual CSG selection mode, until the user selects
automatic CSG selection mode, the MSis switched off or the condition of any of itemsiv) to viii) below is

fulfilled;

iv) If the registration fails or the MSis no longer in the coverage of the selected CSG, then the M S shall return to
the stored duplicate PLMN selection mode and automatic CSG selection mode and use the stored duplicate value
of RPLMN for further action;

v) If the MSis switched off while on the selected CSG and switched on again, the M S should return to the stored
duplicate PLMN selection mode, unless the M S provides the optional feature of user preferred PLMN selection
operating mode at switch on. Additionally, the M S shall use the stored duplicate value of RPLMN and automatic
CSG selection mode for further action;

vi) If the user initiatesa PLMN selection while on the selected CSG, the M S shall delete the stored duplicate PLMN
selection mode, use the stored duplicate value of RPLMN as RPLMN, return to automatic CSG selection mode
and follow the procedures (as specified for switch-on or recovery from lack of coverage) in subclause 4.4.3.1.
The M S shall delete the stored duplicate value of RPLMN once the PLMN selection has been completed
successfully;

vii)If the MS's E-UTRA capability is disabled as aresult of successful registration (as described in
3GPP TS 24.301[23A] subclauses 5.5.1.3.4.2, 5.5.1.3.4.3, 5.5.3.3.4.2 and 5.5.3.3.4.3) and the selected CSG is
not available on UTRAN radio access technology, the MS shall re-enable the E-UTRA capahility, return to the
stored duplicate PLMN selection mode and automatic CSG selection mode and use the stored duplicate value of
RPLMN for further action; and

viii)  If the MS's E-UTRA capability is disabled as aresult of performing the service request procedure (as
described in 3GPP TS 24.301 [23A] subclause 5.6.1.5), the selected CSG is not available on UTRAN radio
access technology and the MS performed a CS call, then after the end of the call, the M S shall re-enabl e the E-
UTRA capability, return to the stored duplicate PLMN selection mode and automatic CSG sel ection mode and
use the stored duplicate value of RPLMN for further action.

4.43.2 User reselection

At any time the user may request the M S to initiate resel ection and registration onto an available PLMN, according to
the following procedures, dependent upon the operating mode.

4432.1 Automatic Network Selection Mode

The MS selects and attempts registration on PLMN/access technology combinations, if available and alowable, in al of
its bands of operation in accordance with the following order:
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i) the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if
the EHPLMN list is present);

ii) PLMN/access technology combinations contained in the "User Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order) excluding the previously selected PL MN/access technology
combination;

iii) PLMN/access technology combinations contained in the "Operator Controlled PLMN Selector with Access
Technology" datafilein the SIM (in priority order) or stored in the ME (in priority order) excluding the
previously selected PLMN/access technology combination;

iv) other PLM N/access technology combinations with the received high quality signal in random order excluding
the previously selected PLM N/access technology combination;

v) other PLMN/access technology combinations, excluding the previoudly selected PLM N/access technol ogy
combination in order of decreasing signal quality or, alternatively, the previously selected PLMN/access
technology combination may be chosen ignoring its signal quality;

vi) The previoudly selected PLM N/access technology combination.

The previously selected PLM N/access technology combination is the PLMN/access technology combination which the
MS has selected prior to the start of the user reselection procedure.

NOTE 1: If the previously selected PLMN is chosen, and registration has not been attempted on any other PLMNSs,
then the MSis already registered on the PLMN, and so registration is not necessary.

The equivalent PLMNSs ist shall not be applied to the user reselection in Automatic Network Selection Mode.

When following the above procedure the requirements a), b), c), €), f), g), h), j), k), I), m), n), 0) and p) in
subclause 4.4.3.1.1 apply: Requirement d) shall apply as shown below:

d) Iniv, v, andvi, the MS shall search for all accesstechnologiesit is capable of before deciding which
PLMN/access technology combination to select.

NOTE 2: High quality signal is defined in the appropriate AS specification.

44322 Manual Network Selection Mode

The Manua Network Selection Mode Procedure of subclause 4.4.3.1.2 is followed.

44323 Manual CSG selection

The procedure of subclause 4.4.3.1.3 is followed.
4.4.3.3 In VPLMN

4433.1 Automatic and manual network selection modes

If theMSisinaVPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not
present or is empty) or one of its EHPLMNSs (if the EHPLMN list is present) or a higher priority PLMN/access
technology combinations listed in "user controlled PLMN selector” or "operator controlled PLMN selector” by scanning
in accordance with the requirements that are applicableto i), i) and iii) as defined in the Automatic Network Selection
Modein subclause 4.4.3.1.1. In the case that the mobile has a stored "Equivalent PLMNS" list the mobile shall only
select aPLMN if it is of a higher priority than those of the same country as the current serving PLMN which are stored
inthe"Equivalent PLMNS" list. For this purpose, avalue of timer T may be stored in the SIM. The interpretation of the
stored value depends on the radio capabilities supported by the MS:

- For an MSthat does not support any of the following: EC-GSM-10T, Category M1 or Category NB1 (as defined
in 3GPP TS 36.306 [54]), T is either in the range 6 minutes to 8 hoursin 6 minute steps or it indicates that no
periodic attempts shall be made. If no value for T is stored in the SIM, a default value of 60 minutesis used for
T.
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For an MSthat only supports any of the following or a combination of: EC-GSM-IoT, Category M1 or Category
NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 2 hours to 240 hours, using 2 hour steps from
2 hoursto 80 hours and 4 hour steps from 84 hours to 240 hours, or it indicates that no periodic attempts shall be
made. If no value for T is stored in the SIM, a default value of 72 hoursis used.

For an M S that supports both:

a) any of the following or acombination of: EC-GSM-I0oT, Category M1 or Category NB1 (as defined in
3GPP TS 36.306 [54]); and

b) any access technology other than the following: EC-GSM-IoT, Category M1 or Category NB1 (as defined in
3GPP TS 36.306 [54]),

then T isinterpreted depending on the access technology in use as specified below:

1) if the MSisusing any of the following at the time of starting timer T: EC-GSM-10T, Category M1 or
Category NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 2 hours to 240 hours, using
2 hour steps from 2 hours to 80 hours and 4 hour steps from 84 hours to 240 hours, or it indicates that no
periodic attempts shall be made. If no value for T is stored in the SIM, a default value of 72 hoursis used;
and

2) if the MSis not using any of the following at the time of starting timer T: EC-GSM-10T, Category M1 or
Category NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 6 minutesto 8 hoursin
6 minute steps or it indicates that no periodic attempts shall be made. If no value for T is stored in the
SIM, adefault value of 60 minutesis used for T.

If the MSis configured with the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [50] or

3GPP TS 31.102 [40], the MS shall not use avalue for T that isless than the MinimumPeriodicSearchTimer. If the
value stored in the SIM, or the default value for T (when no value is stored in the SIM), is less than the
MinimumPeriodicSearchTimer, then T shall be set to the MinimumPeriodicSearchTimer.

The M S does not stop timer T, as described in 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A], when it activates
power saving mode (PSM) (see 3GPP TS 23.682 [27A]).

The MS can be configured for Fast First Higher Priority PLMN search as specified in 3GPP TS 31.102 [40] or
3GPP TS 24.368 [50]. Fast First Higher Priority PLMN search is enabled if the corresponding configuration parameter
is present and set to enabled. Otherwise, Fast First Higher Priority PLMN search is disabled.

The attempts to access the HPLMN or an EHPLMN or higher priority PLMN shall be as specified below:

a)

b)

<)
d)

The periodic attempts shall only be performed in automatic mode when the MSis roaming, and not while the
MS is attached for emergency bearer services, is registered for emergency services, hasaPDU session for
emergency services or has a PDN connection for emergency bearer services,

The M S shall make the first attempt after a period of at least 2 minutes and at most T minutes:

- only after switch on if Fast First Higher Priority PLMN search is disabled; or

- after switch on or upon selecting a VPLMN if Fast First Higher Priority PLMN search is enabled.
The M S shall make the following attemptsif the MSisonthe VPLMN at time T after the last attempt;

Periodic attempts shall only be performed by the MS while in idle mode or 5GMM-CONNECTED mode with
RRC inactive indication (see 3GPP TS 24.501 [64]);

d1) Periodic attempts may be postponed while the MSisin power saving mode (PSM) (see 3GPP TS 23.682 [27A]).

d2) Periodic attempts may be postponed while the MSis receiving eMBMS transport service in idle mode (see

3GPP TS 23.246 [68]).

d3) Periodic attempts may be postponed till the next eDRX occasion while the MSis configured with eDRX.

d4) Periodic attempts may be postponed while the MSisin relaxed monitoring (see 3GPP TS 36.304 [43)).

€)

If the HPLMN (if the EHPLMN list is not present or is empty) or aEHPLMN (if thelist is present) or a higher
priority PLMN is not found, the MS shall remain on the VPLMN.
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f) Instepsi), ii) andiii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority
PLMN/access technol ogy combinations to PLM N/access technology combinations of the same country as the
current serving VPLMN, as defined in Annex B.

g) Only the priority levels of Equivalent PLMNs of the same country as the current serving VPLMN, as defined in
Annex B, shall be taken into account to compare with the priority level of a selected PLMN.

h) If the PLMN of the highest priority PLM N/access technology combination available is the current VPLMN, or
one of the PLMNs in the "Equivalent PLMNS' list, the MS shall remain on the current PL M N/access technology
combination.

4.4.3.3.2 Manual CSG selection

The procedure of subclause 4.4.3.1.3 is followed.

4434 Investigation Scan for higher prioritized PLMN
The support of this procedure is mandatory if the ME supports GSM COMPACT and otherwise optional.

A MS capable of both GSM voice and packet service shall, when indicated in the SIM, investigate if there is service
from a higher prioritized PLMN not offering GSM voice service, either HPLMN (if the EHPLMN list is not present or
is empty) or one of its EHPLMNSs (if the EHPLMN list is present) or aPLMN ina"PLMN Selector with Access
Technology " datafile on the SIM.

The MS shall scan for PLMNSs in accordance with the regquirements described for automatic network selection modein
subclause 4.4.3.1.1 that are applicableto i), ii) and iii) with the exception of requirement a) and b) in subclause 4.4.3.1.
Requirement a) and b) that are specified for automatic network selection mode in subclause 4.4.3.1 shall be ignored
during the investigation scan.

If indicated on the SIM, the investigation scan shall be performed:

i) After each successful PLMN selection and registration is completed, when the MSisinidle mode. This
investigation scan may rely on the information from the already performed PLMN selection and may not
necessarily require arescan

ii) When the MS s unable to obtain normal service fromaPLMN, (limited service state) see subclause 3.5.

The investigation scan is restricted to automatic selection mode and shall only be performed by an M S that is capable of
both voice and packet data. It shall only be performed if the selected PLMN is not already the highest prioritized PLMN
in the current country. (HPLMN in home country, otherwise according to PLMN selector lists)

The MS shall return to RPLMN after the investigation scan is performed.

If ahigher prioritized PLMN not offering GSM voice serviceis found, this shall be indicated to the user. The MS shall
not select the PLMN unless requested by the user.
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4.4.4 Abnormal cases

If thereisno SIM inthe MS, if there is an authentication failure, or if the MS receives an "IMSI unknown in HLR",
"illegal ME" or "illegal MS" response to an LR request, then effectively there is no selected PLMN ("No SIM" state). In
these cases, the states of the cell selection process are such that no PLMN selection information is used. Except when
performing GPRS attach, EPS attach for emergency bearer services, aninitial registration for emergency services, or
EPS attach for accessto RLOS, no further attempts at registration on any PLMN are made until the MSis switched off
and on again, or a SIM isinserted. When performing GPRS attach, EPS attach for emergency bearer services, an initial
registration for emergency services or EPS attach for access to RLOS, the PLMN of the current serving cell is
temporarily considered as the selected PLMN.

When in Automatic Network Selection mode and the MSisin the "not updated” state with one or more suitable cellsto
camp on; then after the maximum allowed unsuccessful LR requests (controlled by the specific attempt counters) the
MS may continue (or start if it is not running) the user reselection procedure of subclause 4.4.3.2.1.

A multi mode M S that also supports 3GPP2 access technology may fall back to 3GPP2 mode if no SIM isinserted.

4.4.5 Roaming not allowed in this LA or TA

If in either PLMN selection mode the LR response "Roaming not allowed in thisLA" or "Roaming not allowed in this
TA" isreceived:

The PLMN Automatic or Manual Mode Selection Procedure of subclause 4.4.3.1 are followed, depending on
whether the MSisin automatic or manual mode.
4.4.6  Steering of roaming

If the MSreceivesa USAT REFRESH command qualifier (3GPP TS 31.111 [41]) of type " Steering of Roaming", the
MS shall:

a) replace the highest priority entriesin the "Operator Controlled PLMN Selector with Access Technology” list
stored in the ME with the list provided in the REFRESH command;

b) delete the PLMNsidentified by thelist in the REFRESH command from the Forbidden PLMN list and from the
Forbidden PLMNsfor GPRS servicelist, if they are present in these lists. Thisincludes any information stored
in the SIM and the ME internal memory;

c) takethe new information into account in subsequent attempts to access a higher priority PLMN; and

d) attempt to obtain service on a higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that
controls periodic attempts has expired.

In order to avoid unnecessary signalling, the network operator should avoid repeatedly using steering of roaming of a
particular MS.

4.5 Location registration process

451 General

When the MSis switched on and capable of services requiring registration, the action taken by the location registration
processis as follows:

a) SIM present and no LR needed (because of the status of the stored registration area identity and "attach” flag):
The MSisin the update state "Updated”;

b) SIM present and LR needed: A LR request is made;
c) No SIM present: The MS enters the update state "Idle, No IMSI".
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In case b) above, and subsequently whenever a LR regquest is made, the M S enters a state depending on the outcome of
the LR request, aslisted in subclause 4.3.3 above. In case ¢) the GPRS and the non-GPRS update state enters "ldle, No
IMSI".

Whenever the M S goes to connected mode and then returns to idle mode again, the M S sel ects the appropriate state.

A multi mode M S that also supports 3GPP2 access technology may fall back to 3GPP2 mode if ho SIM isinserted.

4.5.2 Initiation of Location Registration
An LR request indicating Normal Updating is made when, in idle mode,

- the MS changes cell while the update statusis "NOT UPDATED"; (for MS capable of GPRS and non-GPRS
services when at least one of both update statusesis"NOT UPDATED")

- the MSdetectsthat it has entered a new registration area, i.e., when the received registration area identity differs
from the one stored in the MS, and the LAI, TAI or PLMN identity is not contained in any of the lists of

"forbidden location areas for roaming”, "forbidden tracking areas for roaming”, "5GS forbidden tracking areas

for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional

provision of service", "5GS forbidden tracking areas for regional provision of service", "forbidden PLMNSs for
GPRS service" or "forbidden PLMNS' respectively, while being in one of the following update statuses:

- UPDATED;
- NOT UPDATED;
- ROAMING NOT ALLOWED.

- the MSdetectsthat it has entered a new registration area, i.e., when the received registration area identity differs
from the one stored in the M S, and the MSis attached for accessto RLOS;

- the MSdetectsthat it has entered a registration area that has the same identity as the one stored in the MS, while
the update statusis "ROAMING NOT ALLOWED", and the LAI, TAI or PLMN identity is not contained in any

of the lists of "forbidden location areas for roaming", "forbidden tracking areas for roaming”, "5GS forbidden
tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking
areas for regional provision of service", "5GS forbidden tracking areas for regional provision of service",

"forbidden PLMNSs for GPRS service" or "forbidden PLMNS' respectively.

- thePeriodic Location Updating Timer expires while the non-GPRS update status is"NOT UPDATED" (triggers
Location Updating);

- the Periodic Routing Area Update timer expires while the GPRS update statusis"NOT UPDATED" (triggers
Routing Area Update);

- the Periodic Tracking Area Update timer expires while the EPS update statusis "NOT UPDATED" (triggers
Tracking Area Update);

- amanual network reselection has been performed, an acceptable cell of the selected PLMN or the selected
SNPN is present, and the MSis not in the update status "UPDATED" on the selected PLMN or the selected
SNPN; or

- emergency bearer services over packet services are requested by upper layers.

An MSwhich is attached for PS services other than RLOS and enters anew PLMN shall perform arouteing area update
or atracking area update or an MS which isregistered viaNG-RAN and enters anew PLMN shall perform a
registration update if the following conditions are fulfilled:

- ifthe MSisin S1 mode or N1 mode and the currently stored TAI list does not contain the TAI of the current
serving cell;

- theLAIl, TAIl or PLMN identity of the current serving cell is not contained in any of the lists "forbidden location
areas for roaming", "forbidden tracking areas for roaming”, "5GS forbidden tracking areas for roaming",
"forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of

service", "5GS forbidden tracking areas for regional provision of service", "forbidden PLMNs for GPRS service"
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or "forbidden PLMNSs", or the MS has a PDN connection for emergency bearer services, or the MS has a PDU
session for emergency services,

- the current update state is different from "ldle, No IMSI"; and

- theMSisconfigured to perform the attach procedure with IMSI at PLMN change (see "AttachWithIMSI"
leaf of the NAS configuration MO in 3GPP TS 24.368 [50] or USIM file NASconric in
3GPP TS 31.102 [40]) and the new PLMN isthe registered PLMN or an equivalent PLMN; or

- the MSisnot configured to perform the attach procedure with IMSI at PLMN change.

An MSwhich is attached for access to RLOS and enters a new PLMN shall perform tracking area update if the
following condition is fulfilled:

the currently stored TAI list does not contain the TAI of the current serving cell.

If the new PLMN the M S has entered is neither the registered PLMN nor an equivalent PLMN, an MSwhich is
attached for PS services and configured to perform the attach procedure with IMSI at PLMN change (see
"AttachWithIMS|" leaf of the NAS configuration MO in 3GPP TS 24.368 [50] or USIM file NASCONFIG in
3GPP TS 31.102 [40]) shall perform an attach procedure using IM S| as mobile identity.

An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating timer
expires while the non-GPRS update statusis "UPDATED".

An LR request indicating Periodic Routing Area Update is made when the Periodic Routing Area Update timer expires
while the GPRS update status is"UPDATED", except when the MS is attached for emergency bearer services.

An LR request indicating Periodic Tracking Area Update is made when the Periodic Tracking Area Update timer
expires while the EPS update statusis "UPDATED", except when the M S is attached for emergency bearer services.

An LR request indicating Periodic Registration Updating is made when the periodic registration timer expires while the
5GS update status is"UPDATED", except when the MSisregistered for emergency services.

An LR request indicating IMSI attach is made when the M S is activated in the same location areain which it was
deactivated while the non-GPRS update statusis "UPDATED", and the system information indicates that IM S
attach/detach shall be used.

A GPRS attach is made by a GPRS M 'S when activated and capable of services which require registration. A GPRS
attach may only be performed if the selected PLMN is not contained in the list of "forbidden PLMNs for GPRS
service". Depending on system information about GPRS network operation mode M Ss operating in M S operation mode
A or B perform combined or non-combined location registration procedures. When the combined routing area update or
GPRS attach is accepted with indication "M SC not reachable” or is not answered the M S performs also the
corresponding location updating procedure or falls back to a GPRS only M S. When the combined routing area update or
GPRS attach is rejected with cause "GPRS not allowed" the GPRS update statusis"ROAMING NOT ALLOWED" and
the M S performs the corresponding location updating procedure.

Furthermore, an LR request indicating Normal Location Updating is also made when the response to an outgoing
request shows that the MSis unknown in the VLR or SGSN, respectively.

Table 2 in clause 5 summarizes the events in each state that trigger a new LR request. The actions that may be taken
while being in the various states are also outlined in table 2.

A GPRS M S whichisboth IMSI attached for GPRS and non-GPRS services and which is capable of simultaneous
operation of GPRS and hon-GPRS services shall perform Routing Area Update in connected mode when it has entered
anew routing areawhich is not part of aLA contained in the list of "forbidden location areas for roaming" or
"forbidden location areas for regional provision of service".
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45.3 Periodic Location Registration

A Periodic Location Updating timer (for non-GPRS operation), a Periodic Routing Area Update timer (for GPRS
operation), a Periodic Tracking Area Update timer (for EPS operation) and a Periodic Registration Update timer (for
5GS operation) with the following characteristics shall be implemented in the MS (M S shall implement al timers
corresponding to supported operations):

i) Upon switch on of the MS or when the system information indicates that periodic location registration shall be
applied, and the timer is not running, the timer shall be loaded with a random val ue between 0 and the broadcast
or signalled time-out value and started.

ii) Thetime-out value for the Periodic Location Updating timer shall be within the range of 1 deci-hour to 255
deci-hours with a granularity of 1 deci-hour.

iii) When the timer reaches its expiry value, it shall be initiated with respect to the relevant time-out value, and the
MS shall initiate the Periodic Location Registration corresponding to the expired timer. If the MS s attached for
emergency bearer services or the MSis registered for emergency services, the MS shall locally detach instead of
performing Periodic Location Registration.

iv) The Periodic Location Updating timer shall be prevented from triggering Periodic Location Updating during
connected mode. When the M S returns to idle mode, the Periodic Location Updating timer shall be initiated with
respect to the broadcast time-out value, then started. Thereafter, the procedure in iii) shall be followed.

v) The Periodic Routing Area Update timer shall be prevented from triggering the Periodic Routing Area Update
during Ready state. At transition from Ready to Standby state the Periodic Routing Area Update timer shall be
initiated with respect to its time-out val ue, then started. Thereafter, the procedureiniii) shall be followed.

vi) If the MS performs a successful combined Routing Area Update the Periodic Location Updating timer shall be
prevented from triggering the Periodic Location Updating until the M S starts using Location Updating
procedure, for example because of a changed network operation mode or the M S uses non-GPRS services only.

vii)When a change in the time-out value occurs (at a change of serving cell or a change in the broadcast time-out
value or achange in the signalled time-out value), the related timer shall be reloaded so that the new time to
expiry will be: "old time to expiry" modulo "new time-out value".

viii)  The Periodic Tracking Area Update timer shall be prevented from triggering Periodic Tracking Area
Updating during connected mode. When the M S returns to idle mode, the Periodic Tracking Area Update timer
shall beinitiated with respect to the signalled time-out val ue, then started. Thereafter, the procedureiniii) shall
be followed.

iX) The Periodic Registration Update timer shall be prevented from triggering Periodic Registration Updating during
connected mode. If periodic timer is not running due to Strictly periodic registration feature, when the MS
returns to idle mode, the Periodic Registration Update timer shall be initiated with respect to the signalled
time-out value, then started. Thereafter, the procedureiniii) shall be followed.

454 IMSI attach/detach operation

The system information will contain an indicator indicating whether or not IMSI attach/detach operation is mandatory
to usein the cell. The M S shall operate in accordance with the received value of the indicator.

A GPRS MS shall perform GPRS attach/detach procedures independent of the value of the IMSI attach/detach
indicator. When a GPRS M S has to perform IMSI attach/detach independent of GPRS procedures (for example GPRS
network operation mode 2) the handling described in the clause above applies.

When IM S| attach/detach operation applies, aM S shall send the IMSI detach message to the network when the MSis
powered down or the SIM isremoved while the update statusis "UPDATED". The IMS| detach message will not be
acknowledged by the network.

When the M S returns to the active state, the M S shall perform an LR request indicating IMSI attach, provided that the
MS still isin the same registration area. If the registration area has changed, an LR request indicating Normal Location
Updating according to subclause 4.5.2 shall be performed.
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455 No Suitable Cells In Location Area

If during location registration the LR response "No Suitable Cells In Location Area" or "No Suitable Cells In Tracking
Ared’ isreceived:

- TheMSshall attempt to find another LA or TA of the same PLMN, the same SNPN, an equivalent PLMN on
which it received the LR response. If the MSis able to find another LA or TA it shall attempt registration. If the
MSisunabletofindan LA or TA, the PLMN Automatic or Manual Mode Selection Procedure of
subclause 4.4.3.1 or the SNPN Automatic or Manual Mode Selection Procedure of subclause 4.9.3.1 shall be
followed, depending on whether the MS isin automatic or manual mode and whether the MS operatesin SNPN
access mode.

4.6 Service indication (A/Gb mode only)

Thisisan indication to the user that service or CTS serviceis available.
The service indication should be set if the following conditions are all satisfied:

a) Cell Selection: Camped on a suitable cell and in updated state, or in connected mode having been camped on a
suitable cell.

b) Location registration: In updated state, for M Ss capable of services requiring registration.
A specific CTS service indication should be set when the CTS MSis attachedto aCTS FP.

However due to the fact that there may be some transitory changes of state, the service indication is permitted to
continue to be set for up to 10 seconds after the above conditions cease to be met. Also the service indication is
permitted to take up to 1 second to be set after the above conditions are met.

4.7 Pageability of the mobile subscriber

AnMSisrequired to listen to all paging messages that could address it (see 3GPP TS 45.002 [24]), when the following
conditions are all satisfied:

- A SIM isinserted;
- TheMSiscamped onacdll;
- TheMSisnotin state"ldle, No IMSI"; and

- TheMSisnot performing the task to search for available PLMNSs or available SNPNs. (Whenever possible
during this task, the M S should listen for paging.). However, when the MSis camped on acell, isregistered in a
PLMN and is performing its regular search for a higher priority PLMN, as specified in 3GPP TS 22.011 [9], then
it shall listen to all paging messages that could address it.

NOTE: InA/Gb mode, during cell reselection there is a certain period when the MSis no longer camped on the
old cell but must decode the full BCCH, CPBCCH or EC-BCCH before camping on the new cell. This
leads to aperiod of slightly more than 8 51 frame multiframes when the MS will not necessarily be
pageable (full BCCH or CPBCCH is decoded) or up to 32 51 frame multiframes when the MS will not
necessarily be pageable (full EC-BCCH is decoded).

4.8 MM Restart Procedure

In some cases, e.g. on change of SIM data, thereis aneed for the MM to be restarted without the need for user
intervention.

To perform the procedure the M S shall behave asif the SIM is removed and afterwards a new SIM isinserted.
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4.9 SNPN selection process

49.1 General

The MS operating in SNPN access mode shall perform the SNPN selection process.
The MS not operating in SNPN access mode shall not perform the SNPN selection process.
There are two SNPN selection modes - automatic SNPN selection mode and manual SNPN selection mode.

In the SNPN selection process, the MS shall consider only the access networks of the NG-RAN access technology.

4.9.2 Registration on an SNPN

The MS shall perform registration on the SNPN if the MSiis capable of services which require registration. In both
automatic SNPN selection mode and manual SNPN selection mode, the concept of registration on an SNPN isused. An
MS successfully registers on an SNPN if:

a) the MS hasfound a suitable cell of the SNPN to camp on; and

b) an LR request from the M S has been accepted in the registration area of the cell on which the MSis camped.

49.3 SNPN selection

493.0 General

The ME is configured with a"list of subscriber data” containing zero or more entries. Each entry of the "list of
subscriber data’ consists of:

a) asubscriber identifier in the form of a SUPI with the SUPI format "network specific identifier" containing a
network-specific identifier or with the SUPI format "IMSI" containing an IM S|, except when the SNPN uses:

1) the EAP based primary authentication and key agreement procedure using the EAP-AKA"; or
2) the 5G AKA based primary authentication and key agreement procedure;

NOTE 1: A subscriber identifier in the form of a SUPI with the SUPI format "network specific identifier"
containing a network-specific identifier or with the SUPI format "IMSI" containing an IMSI, isavailable
in USIM if the SNPN uses the EAP based primary authentication and key agreement procedure using the
EAP-AKA' or the 5G AKA based primary authentication and key agreement procedure.

b) credentials except when the SNPN uses:
1) the EAP based primary authentication and key agreement procedure using the EAP-AKA'; or
2) the5G AKA based primary authentication and key agreement procedure;

NOTE 2: Credentials are available in USIM if the SNPN uses the EAP based primary authentication and key
agreement procedure using the EAP-AKA' or the 5G AKA based primary authentication and key
agreement procedure.

¢) an SNPN identity; and

d) optionally, the unified access control configuration indicating for which access identities (see
3GPP TS 24.501 [64]) the ME is configured in the SNPN.

NOTE 3: How the ME is configured with the "list of subscriber data" is out of scope of 3GPP in this release of the
specification.

NOTE 4: Multiple entries can include the same subscriber identifier and credentials.

NOTE 5: Handling of more than one entry with the same SNPN identity is left up to MS implementation.
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NOTE 6: Handling of the case when the SNPN uses the EAP based primary authentication and key agreement
procedure using the EAP-AKA' or the 5G AKA based primary authentication and key agreement
procedure and the MS has multiple valid USIMs (3GPP TS 31.102 [40]) is left up to MS implementation.

The MS shall maintain alist of "temporarily forbidden SNPNSs" and alist of "permanently forbidden SNPNs' in the
ME. Each entry of those lists consists of an SNPN identity.

The MS shall add an SNPN to the list of "temporarily forbidden SNPNs', if a message with cause value #74
"Temporarily not authorized for this SNPN" (see 3GPP TS 24.501 [64]) is received by the MSin responseto an LR
request from the SNPN. In addition, if:

- the message is integrity-protected; or

- the message is not integrity-protected, and the value of the SNPN-specific attempt counter for that SNPN is
egual to the M S implementation specific maximum value as defined in 3GPP TS 24.501 [64];

then the M S shall start an M'S implementation specific timer not shorter than 60 minutes.The MS shall remove an
SNPN from the list of "temporarily forbidden SNPNs", if:

a) thereisasuccessful LR after a subsequent manual selection of the SNPN;
b) the MSimplementation specific timer not shorter than 60 minutes expires,

c) thetimer T3247 expires and the value of the SNPN-specific attempt counter for that SNPN islessthan the M S
implementation specific maximum value as defined in 3GPP TS 24.501 [64];

d) the MSisswitched off; or

€) anentry of the "list of subscriber data’ with the SNPN identity of the SNPN is updated or the USIM is removed
if:

- EAP based primary authentication and key agreement procedure using EAP-AKA'; or
- 5G AKA based primary authentication and key agreement procedure;
was performed in the selected SNPN.

If an SNPN is removed from the list of "temporarily forbidden SNPNs" list, the M S shall stop the MS implementation
specific timer not shorter than 60 minutes, if running.

The MS shall add an SNPN to the list of "permanently forbidden SNPNs", if a message with cause value #75
"Permanently not authorized for this SNPN" (see 3GPP TS 24.501 [64]) isreceived by the MSin responseto an LR
request from the SNPN.

The MS shall remove an SNPN from the list of "permanently forbidden SNPNs', if:
a) thereisasuccessful LR after a subsequent manual selection of the SNPN;

b) thetimer T3247 expires and the value of the SNPN-specific attempt counter for that SNPN islessthan the MS
implementation specific maximum value as defined in 3GPP TS 24.501 [64] ; or

c) anentry of the"list of subscriber data' with the SNPN identity of the SNPN is updated or the USIM is removed
if:

- EAP based primary authentication and key agreement procedure using EAP-AKA'; or
- 5G AKA based primary authentication and key agreement procedure;
was performed in the selected SNPN.

When the MS reselectsto a cell in a shared network, and the cell is a suitable cell for multiple SNPN identities received
in the broadcast information as specified in 3GPP TS 38.331 [65], the AS indicates these multiple SNPN identities to
the NAS according to 3GPP TS 38.304 [61]. The MS shall select one of these SNPNSs. If the registered SNPN is
available among these SNPNs, the M S shall not select a different SNPN.

The MS operating in SNPN access mode shall maintain one or more lists of "5GS forbidden tracking areas for
roaming", each associated with an SNPN. The M S shall use the list of "5GS forbidden tracking areas for roaming"
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associated with the selected SNPN. If the M S selects anew SNPN, the MS shall keep the list of "5GS forbidden
tracking areas for roaming" associated with the previously selected SNPN. If the number of the lists to be kept is higher
than supported, the MS shall delete the oldest stored list of "5GS forbidden tracking areas for roaming". The MS shall
delete all lists of "5GS forbidden tracking areas for roaming”, when the MSis switched off and periodically (with
period in the range 12 to 24 hours). The MS shall delete the list of "5GS forbidden tracking areas for roaming"
associated with an SNPN, when the entry of the SNPN in the list of subscriber data” is updated or when the USIM is
removed if:

- the EAP based primary authentication and key agreement procedure using the EAP-AKA'; or
- the 5G AKA based primary authentication and key agreement procedure;
was performed in the selected SNPN.

NOTE 7: The number of the lists of "5GS forbidden tracking areas for roaming" supported by the MSisMS
implementation specific.

If a message with cause value #15 (see 3GPP TS 24.501 [64]) isreceived by an M S operating in SNPN access mode,
the TA is added to thelist of "5GS forbidden tracking areas for roaming” of the selected SNPN. The MS shall then
search for a suitable cell in the same SNPN but belonging to a TA which is not in the "5GS forbidden tracking areas for
roaming" list of the selected SNPN.

The MS should maintain alist of SNPNs for which the N1 mode capability was disabled due to receipt of argect from
the network with 5GMM cause #27 "N1 mode not allowed". When the M S disables its N1 mode capability due to
receipt of aregject from an SNPN with 5GMM cause #27 "N1 mode not allowed":

- the MS should add the SNPN identity of the SNPN which sent areject with 5GMM cause #27 N1 mode not
allowed" to the list of SNPNs for which the N1 mode capability was disabled and should start timer TJif timer
TJisnot aready running. The number of SNPNs for which the N1 mode capability was disabled that the MS can
store is implementation specific, but it shall be at least one. The value of timer TJis M S implementation specific,
but shall not exceed the maximum possible value of background scanning timer T as specified in
subclause 4.4.3.3.1;

- inautomatic SNPN selection, the MS shall not select an SNPN for which the N1 mode capability was disabled
as SNPN selection candidates, unless no other SNPN is available;

- if the MS maintains alist of SNPN-specific attempt counters for 3GPP access as specified in
3GPP TS 24.501 [64] and T3247 expires, then the MS removes for each SNPN-specific attempt counter for
3GPP access that has a value greater than zero and less than the M S implementati on-specific maximum value the
respective SNPN from the list of SNPNs for which the N1 mode capability was disabled, as specified in
subclause 5.3.20.3 in 3GPP TS 24.501 [64]; and

- the M S shall delete stored information on SNPNs for which the N1 mode capability was disabled when the MS
is switched off, the USIM is removed, the entries of the "list of subscriber data" for the SNPNs are updated, or
timer TJ expires.

NOTE 8: The expiry of timer TJ does not cause a reset of the SNPN-specific attempt counters for 3GPP access (see

3GPP TS 24.501 [64]).
49.3.1 At switch-on or recovery from lack of coverage
49.3.1.0 General

At switch on, or following recovery from lack of coverage, the M S selects the registered SNPN (if it is available) using
NG-RAN access technology and if necessary (in the case of recovery from lack of coverage, see subclause 4.5.2)
attemptsto performan LR.

NOTE 1: The MSin automatic SNPN selection mode can end the SNPN search procedure once the registered
SNPN isfound on NG-RAN access technology.

NOTE 2: AnMSin automatic SNPN selection mode can use location information to determine which SNPNs can
be availablein its present location.

If successful registration is achieved, the MS indicates the selected SNPN.
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If there is no registered SNPN, or registration is not possible due to the SNPN being unavailable or registration failure,
the M S follows the procedure in subclause 4.9.3.1.1 or subclause 4.9.3.1.2 depending on its SNPN selection mode. At
switch on, the M S shall use the SNPN selection mode that was used before switching off.

NOTE 3: If successful registration is achieved, then the current serving SNPN becomes the registered SNPN and
the M S does not store the previous registered SNPN for later use.

If registration is not possible on recovery from lack of coverage due to the registered SNPN being unavailable, an MS
may, optionally, continue looking for the registered SNPN for an implementation dependent time.

NOTE 4: AnMSregistered to an SNPN should behave as described above only if one or more PDU sessions are
currently active.

49311 Automatic SNPN selection mode procedure

The M S selects another SNPN, if available, allowable, and identified by an SNPN identity in an entry of the "list of
subscriber data" in the ME. If more than one SNPN are available, allowable, and each of them isidentified by an SNPN
identity in an entry of the "list of subscriber data" in the ME, how the M S selects one of those SNPNsisMS
implementation specific.

The MS shall limit its search for the SNPN to the NG-RAN access technol ogy.

Once the M S selects the SNPN, the M S attempts registrations on the selected SNPN using the NG-RAN access
technology, the subscriber identifier and the credentials from an entry of the "list of subscriber data" with the SNPN
identity matching the selected SNPN.

If successful registration is achieved, the M S indicates the selected SNPN.

If registration cannot be achieved because no SNPNs are available, allowable, and identified by an SNPN identity in an
entry of the "list of subscriber data’ in the ME, the MS indicates "no service" to the user, waits until anew SNPN is
available, allowable, and identified by an SNPN identity in an entry of the "list of subscriber data" in the ME and then
repeats the procedure.

If there were one or more SNPNs which were available, allowable, and identified by an SNPN identity in an entry of the
"list of subscriber data" in the ME but an LR failure made registration on those SNPNs unsuccessful, the M S selects one
of those SNPNs again and enters alimited service state.

49.3.1.2 Manual SNPN selection mode procedure

The MSindicates to the user one or more SNPNs, which are available and each of them isidentified by an SNPN
identity in an entry of the "list of subscriber data’ in the ME. Thisincludes SNPNsin thelist of "permanently forbidden
SNPNs', and the list of "temporarily forbidden SNPNs'. The MS may indicate to the user whether the available SNPNs
are present in the list of "temporarily forbidden SNPNSs" or the list of "permanently forbidden SNPNSs'. The order in
which those SNPNs are indicated is M S implementation specific.

For each of the SNPNs indicated to the user, the UE shall forward a human-readable network name along with the
SNPN identity to the upper layersif the system information broadcasted for the SNPN includes the human-readable
network name for the SNPN.

The MS shall limit its search for the SNPN to the NG-RAN access technology.

The user may select his desired SNPN and the M S then initiates registration on this SNPN using the NG-RAN access
technology, the subscriber identifier and the credentials from an entry of the "list of subscriber data', with the SNPN
identity matching the selected SNPN (this may take place at any time during the presentation of SNPNSs).

Once the M S has registered on an SNPN selected by the user, the M S shall not automatically register on a different
SNPN unless the user selects automatic SNPN selection mode.

NOTE: Emergency services are not supported in SNPN access mode.

If the user does not select an SNPN, the selected SNPN shall be the one that was selected either automatically or
manually before the SNPN selection procedure started. If no such SNPN was selected or that SNPN is no longer
available, then the M S shall attempt to camp on any acceptable cell and enter the limited service state.
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493.2 User reselection

49.3.2.0 General

At any time the user may request the M S to initiate reselection and registration onto an available SNPN, according to
the following procedures, dependent upon the SNPN selection mode of the UE.

49321 Automatic SNPN selection mode

The MS selects an SNPN, if available, allowable, and identified by an SNPN identity in an entry of the "list of
subscriber data" in the ME in accordance with the following order:

i) an SNPN, which is available and identified by an SNPN identity in an entry of the "list of subscriber data" in the
ME, excluding the previously selected SNPN. If more than one SNPN different from the previously selected
SNPN are available, allowable, and each of them isidentified by an SNPN identity in an entry of the "list of
subscriber data" in the ME, how the M S selects one of those SNPNsis M S implementation specific.

ii) the previously selected SNPN.
The MS shall limit its search for the SNPN to the NG-RAN access technology.

The previoudly selected SNPN isthe SNPN which the MS has selected prior to the start of the user reselection
procedure.

Once the M S selects an SNPN, if the selected SNPN is other than the previously selected SNPN, the M S attempts
registrations on the selected SNPN using the NG-RAN access technology, the subscriber identifier and the credentials
from an entry of the "list of subscriber data’ with the SNPN identity matching the selected SNPN.

NOTE: If the previously selected SNPN is selected, and registration has not been attempted on any other SNPNs,
then the MSis already registered on the SNPN, and so registration is not necessary.

49322 Manual SNPN selection mode procedure

The manual SNPN selection mode procedure of subclause 4.9.3.1.2 isfollowed.

4.9.4 Abnormal cases
If:
a) the"list of subscriber data" is empty; or

b) for each entry of the "list of subscriber data’, such that an SNPN with the SNPN identity of the entry is
available:

i) there has been an authentication failure for the subscriber identifier of the entry on the SNPN; or

i) the MS has received an "illegal ME" or "illegal UE" response to an LR request for the subscriber identifier of
entry on the SNPN;

then effectively thereis no selected SNPN ("No SIM" state).

NOTE: Emergency services are not supported in SNPN access mode.
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When in automatic SNPN selection mode and the MSisin the "not updated” state with one or more suitable cellsto
camp on; then after the maximum allowed unsuccessful LR requests (controlled by the specific attempt counters) the
MS may continue (or start if it is not running) the user reselection procedure in subclause 4.9.3.2 1.

5 Tables and Figures

Table 1: Effect of LR Outcomes on PLMN Registration

Location Registration Task State

Registration Status

Registered PLMN is

Updated

Idle, No IMSI

Roaming not allowed:
a) PLMN not allowed
b) LA not allowed or TA not
allowed
¢) Roaming not allowed in this LA
or Roaming not allowed in this TA
d) No suitable cells in location area
or No suitable cells in tracking area
e) Not authorized for this CSG

Successful
Unsuccessful

Unsuccessful
Indeterminate(1)

Indeterminate (2)
Indeterminate (5)

Indeterminate (6)

Indicated in the stored registration
area identity
No registered PLMN (3) (4)

No registered PLMN (4)
No registered PLMN

No registered PLMN (4)
No registered PLMN

No registered PLMN

non-GPRS.

registration status.

Not updated Unsuccessful No registered PLMN (4)

1) The MS will perform a cell selection and will eventually either enter a different state when the registration
status will be determined, or fail to be able to camp on a new cell, when registration status will be
unsuccessful.

2) The MS will select the HPLMN (if the EHPLMN list is not present or is empty) or an EHPLMN (if the

EHPLMN list is present) if in automatic mode and will enter Automatic Network Selection Mode Procedure
of subclause 4.4.3.1.1. If in manual mode, the MS will display the list of available PLMNs and follow the
Manual Network Selection Mode Procedure of subclause 4.4.3.1.2 If the appropriate process does not
result in registration, the MS will eventually enter the limited service state.

3) An MS may have different update states for GPRS and non-GPRS. A PLMN is registered when at least one
of both update states is updated.

4) The stored list of equivalent PLMNs is invalid and can be deleted.

5) The MS will attempt registration on another LA or TA of the same PLMN, or equivalent PLMN if

available.Otherwise it will enter either the Automatic Network Selection Mode procedure of

subclause 4.4.3.1.1 or follow the Manual Network Selection Mode procedure of subclause 4.4.3.1.2. If the

appropriate process does not result in registration, the MS will eventually enter the limited service state.
6) The MS will attempt registration on another cell of the same PLMN, or equivalent PLMN if

available.Otherwise it will enter either the Automatic Network Selection Mode procedure of

subclause 4.4.3.1.1 or follow the Manual Network Selection Mode procedure of subclause 4.4.3.1.2. If the

appropriate process does not result in registration, the MS will eventually enter the limited service state.

NOTE 1: MSs capable of GPRS and non-GPRS services may have different registration status for GPRS and for

NOTE 2: The registered PLMN is determined by looking at the stored registration area identity and stored location
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Table 2: LR Process States and Allowed Actions

Location Registration New LR request when Normal Calls Paging
responded
Task State Changing | Changing Changing Other Supported (1) to
Cell registration PLMN
area
Null (4) No Yes Yes No No No
Updated, (5) No Yes Yes (2) Yes Yes
Idle, No IMSI (7) No No No No No No
Roaming not allowed:
a) ldle, PLMN not No No Yes No No Optional if with
allowed IMSI
b) Idle, LA not No Yes(6) Yes No No Optional if with
allowed or TA not IMSI
allowed
c) Idle, Roaming not No Yes(6,8) Yes No No Optional if with
allowed in this LA or IMSI
Roaming not allowed
in this TA
d) No suitable cells No Yes(6,8) Yes No No Optional if with
in location area or IMSI
No suitable cells in
tracking area
e) Not authorized for No Yes (6,8) Yes No No Optional if with
this CSG IMSI
Not updated Yes Yes Yes (2)&(3) 3 Yes if with IMSI
1): Emergency calls may always be made, subject to access control permitting it.
2): A new LR is made when the periodic registration timer expires.
3): If a normal call request is made, an LR request is made. If successful the updated state is entered and
the call may be made.
4): The MS is in the null state from switch on until it has camped on a cell and either made an LR attempt
or decided that no LR attempt is needed.
5): In this state, IMSI detach is performed if the MS is deactivated and the BCCH indicates that IMSI

attach/detach shall be used. An LR request indicating IMSI attach is performed if the MS is activated in
the same registration area in which it was deactivated while being in this state.

6): An MS shall not perform a new LR when the new routing area is part of an LA or TA contained in any
of the lists "forbidden location areas for roaming", "forbidden tracking areas for roaming", "5GS
forbidden tracking areas for roaming”, "forbidden location areas for regional provision of service",
"forbidden tracking areas for regional provision of service", "5GS forbidden tracking areas for regional
provision of service" or the new cell is a CSG cell which is not part of any of the lists "Allowed CSG

list", "Operator CSG list".

7): The conditions in which the GPRS and/or non-GPRS registration status "Idle, No IMSI" is entered are
specified in subclause 4.3.3.

8): A MS shall perform a LR if it has entered a registration area whatever the registration area stored in the
MS.
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|
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! restriction* 1

- )_ _____ ' ®) 12)
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N CSG)
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,\’ RPLMN ? ‘/ available
hN %) .~ No
0 PLMN A
~ “Yes seIe_cted
(optional
(PLMN, CSG)’s CSG CSG)
available selected
(in RPLMN)
@ 9)
Cell selection
(11)
Cell & registration area f
changes LR
10) responses

CM requests
> (10a) T Location registration

*) dashed parts apply only for MEs supporting CSGs and are executed for manual CSG selection

Figure 1: Overall Idle Mode process

Theindividual steps are the following (they are not necessarily executed in the number sequence):
(1) The PLMN selection mode is set (e.g. by the user viathe user interface or by AT command).
(2) Thelist of available PLMNSsis presented to the user, according to the rules given in subclause 4.4.3.1.2.
(3) In manual PLMN selection mode the user selects from the available PLMNS.

(4) If the M S supports CSGs, the list of available PLMNs and CSGs, together with an indication as to which of the
available CSGsisin the Allowed or Operator CSG list, is presented to the user upon request. The detailed rules
are defined in subclause 5.5.4 of 3GPP TS 22.220 [49].

(5) Only for M Ss supporting CSGs: when camping on a cell, the available CSGs (with PLMN information) are
conveyed to the CSG selection/restriction procedure (see subclause 3.1A).

(6) Only for M Ss supporting CSGs: in manual CSG selection mode the user selects from the available CSGs.

(7) Only for MSs supporting CSGs: if the selected CSG is associated with the RPLMN, the MS performs selection
of acell belonging to this CSG.

(8) Only for M Ss supporting CSGs: if the selected CSG is associated with a PLMN different from the RPLMN, the
MS enters the PLMN selection process and performs the parts applicable after manual selection of a PLMN.

(9) After it has selected a PLMN, the M'S performs selection of acell belonging to this PLMN; this selectionis
additionally restricted by the selected CSG, if the PLMN selection was triggered by a manual CSG selection.

(10) After having selected a new cell and the registration area has changed, the MS shall enter the LR process (see
figure 3).

ETSI



3GPP TS 23.122 version 16.8.0 Release 16 54 ETSI TS 123 122 V16.8.0 (2021-01)

(10a) A MS's CM requests may lead to aregistration request.

(112) If the LR is not successful, and if the cause received from the network does not exclude the RPLMN, the MS
performs another cell selection (i.e. cell re-selection) within the RPLMN.

(12) The information on available PLMNSs, as detected by the cell selection process from detectable broadcast
information, is made available to the PLMN selection process.

(13) If the LR is not successful, and if the cause received from the network excludes the RPLMN, the MS performs
PLMN selection.

(14) The positive result of cell selection (suitable cell and in updated state, or in connected mode having been
camped on a suitable cell) and location registration (updated, for M Ss capable of services requiring registration)
isindicated to the user.

Possible sequences of stepsare e.g.:
1)1> 2> 3> 9-> 10> 11 (manual PLMN selection, MSis not CSG capable)

2)1>9>4->5>6-> 8-> 9> 10> 11 (automatic PLMN selection, MSis CSG capable, manual CSG
selection);
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Figure 2a: PLMN Selection State diagram (automatic mode)
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Figure 2b: PLMN Selection State diagram (manual mode)
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NOTE 1: Whenever the MS goes to connected mode and then returns to idle mode again the MS selects
appropriate state.

NOTE 2: A MS capable of GPRS and non-GPRS services has two Task State machines one for GPRS and one for
non-GPRS operation.

Figure 3: Location Registration Task State diagram

6 MS supporting access technologies defined both by
3GPP and 3GPP2

6.1 General

An MS that supports access technol ogies defined both by 3GPP and 3GPP2 (see 3GPP TS 31.102 [40]) shall consider
all supported access technologiesin all supported bands when performing PLMN selection.

The goal of the PLMN selection process for such a multi mode MSisto find the highest priority PLMN and to attempt
to register to it.

A multi mode M S shall follow the requirementsin the present document for the PLMN selection procedures across both

3GPP and 3GPP2 access technologies. Additionally, the MS shall follow the reguirements of the present document in
its signalling procedures towards any 3GPP network. If the common PLMN selection procedure leads to selection of a
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3GPP2 network, then the MS shall follow 3GPP2 specifications in meeting any 3GPP2 specific system selection
congtraints and in al signalling procedures towards the 3GPP2 network.

While registered to VPLMN via 3GPP2 access, the MS shall follow the 3GPP2 specifications for scan of higher priority
PLMNs. Additionally to the requirements specified for 3GPP2 system, a multi mode M S while registered to a 3GPP2
VPLMN shall follow the requirements specified in subclause 4.4.3.3.

NOTE: Itisassumed that the M S can determine the PLMN identity of networks supporting 3GPP2 technologies
from the information broadcast over the air.
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Annex A (normative):
HPLMN Matching Criteria

With the introduction of PCS1900 with the regulatory mandate to allocate 3-digit MNC codes, additional functionality
isrequired to identify the HPLMN.

Assumptions

An MNC code shall consist of 2 or 3 decimal digits. In NA PCS1900, all SIMs shall store 3 digit MNCs.

Any network using a 2 digit MNC code shall broadcast the hexadecimal code "F" in place of the 3" digit.

For PCS1900 for North America, regulations mandate that a 3-digit MNC shall be used; however during atransition
period, a 2 digit MNC may be broadcast by the Network and, in this case, the 3" digit of the SIM is stored as O (thisis
the O suffix rule).

With the exception of North America during the transition period:

a) Within asingle country (or areaidentified by a MCC) all networks shall broadcast a2 digit MNC code, or all
networks shall broadcast a 3 digit MNC code. A mixture of broadcast 2 and 3 digit MNC codesis not permitted
within asingle country (or areaidentified by aMCC).

b) A network which broadcasts a2 digit MNC code, will issue SIMswith a2 digit MNC code in the IMSI on the
SIM. A network which broadcasts a 3 digit MNC code, will issue SIMs with a3 digit MNC codein the IMSI on
the SIM.

Definitions and abbreviations

BCCH-MCC  For GERAN, the MCC part of the LAI read from System Information type 3 messages broadcast
on the BCCH by the network (see 3GPP TS 44.018 [34]), for UTRA, the MCC part of the PLMN
broadcasted as specified in 3GPP TS 25.331 [33], for E-UTRA, the MCC part of the PLMN
broadcasted as specified in 3GPP TS 36.331 [42], or for NR, the MCC part of the PLMN
broadcasted as specified in 3GPP TS 38.331 [65].

BCCH-MNC  For GERAN the MNC part of the LAI read from System Information type 3 messages broadcast
on the BCCH by the network (see 3GPP TS 44.018 [34]), for UTRA, the MNC part of the PLMN
broadcasted as specified in 3GPP TS 25.331 [33], for E-UTRA, the MNC part of the PLMN
broadcasted as specified in 3GPP TS 36.331 [42], or for NR, the MNC part of the PLMN
broadcasted as specified in 3GPP TS 38.331 [65].

SIM-MCC The MCC part of the IMSI or of additional entriesin the EHPLMN list read from the SIM.
SIM-MNC The MNC part of the IMSI or of additional entriesin the EHPLMN list read from the SIM.

HPLMN Matching Criteria in mobiles which don’t support PCS1900 for NA:
Figure A.l illustrates the logic flow described below. The text below is normative. Figure A.1 isinformative.

(1) The MS shall compare using all 3 digits of the SIM-MCC with the BCCH-MCC. If the values do not match, then
the HPLMN match fails.

NOTE: If the MCC codes match, then the number of digits used for the SIM-MNC must be the same as the
number of digits used for the BCCH-MNC.

(2) The MS shall read the 3 digit of the BCCH-MNC. If the 3 digit is Hex F, then proceed to step (4).

(3) The MS shall compare using all 3 digits of the SIM-MNC with the BCCH-MNC. If the values match, then the
HPLMN match succeeds, otherwise the HPLMN match fails.

(4) The MS shall compare using just the 1% 2 digits the SIM-MNC with the BCCH-MNC. If the values match, then
the HPLMN match succeeds, otherwise the HPLMN match fails.
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If the EHPLMN list is present and is empty or if the EHPLMN list is not present, the matching procedure shall be done
for the MCC/MNC of the IMS].

If the EHPLMN list is present and is not empty, the matching procedure shall be done for al entriesin the EHPLMN
list until a match is found or all matches fail.

1. No
SIM-MCC =
BCCH-MCC
Yes
Fail
2. 3rd digit of 3.
BCCH-MNC is No > 3 digit SIM-MNC and No
Hex F BCCH-MNC match
Yes Yes
Fail
Succeed
4 No

1st 2 digits of SIM-MNC
and BCCH-MNC match

Yes .
Fail

Succeed
Figure A.1: HPLMN Matching Criteria Logic Flow for mobiles which support GSM and DCS1800
(informative)
HPLMN Matching Criteria for mobiles which support PCS1900 for NA:

Figure A.2 illustrates the logic flow described below. The text below is normative. Figure A.2 isinformative.

(1) The MS shall compare using all 3 digits the SIM-MCC with the BCCH-MCC. If the values do not match, then
the HPLMN match fails.

(2) The MS shall read the 3" digit of the BCCH-MNC. If the 3 digit is Hex F, then proceed to step (4).

(3) The MS shall compare using all 3 digits the SIM-MNC with the BCCH-MNC. If the values match, then the
HPLMN match succeeds, otherwise the HPLMN match fails.

NOTE: Theserules (1) — (3) are the same as for mobiles which don’t support PCS1900 for NA, except step (4) is
different.

(4) The MS shall determine if the BCCH-MCC liesin the range 310-316 (i.e., whether this network is a PCS1900
for NA network). If the BCCH-MCC lies outside the range 310-316, then proceed to step (6).

(5) The MS shall compare the 3" digit of the SIM-MNC with ‘0’. If the 3 digitisnot ‘0’ then the HPLMN match
fails.
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NOTE: Thisisthe‘O suffix rule.

(6) The MS shall compare using just the 1% 2 digits of the SIM-MNC with the BCCH-MNC. If the values match,
then the HPLMN match succeeds, otherwise the HPLMN match fails.

NOTE: When PCS1900 for NA switches over to broadcasting 3 digit MNCs in all networks, then the additional
requirements for PCS1900 for NA can be deleted.

If the EHPLMN list is present and is empty or if the EHPLMN list is not present, the matching procedure shall be done
for the MCC/MNC of the IMS].

If the EHPLMN list is present and is not empty, the matching procedure shall be done for al entriesin the EHPLMN
list until a match isfound or al matches fail.
Guidance for Networks in PCS1900 for NA

There may be some problems in the transition period from broadcasting 2 MNC digits to broadcasting 3 MNC digits.
Here are some guidelines to avoid these problems.

(1) Existing network codes. Operators who currently use a 2 digit BCCH-MNC xy should use the new code xyO0.

(2) New operators allocated 3 digit MNC codes with the same 1% 2 digits as an existing operator shall not use a 3"
digit of 0.
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L No
SIM-MCC =
BCCH-MCC

Yes

Fail
2. 3rd digit of 3.
‘ ECOH-MNC is | _No »| 3 digit SIM-MNC and |0

Hex F I BCCH-MNC match

Yes Yes

Fail

4. BCCH-MCC in the | No Succeed

range 310-316 I
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‘ 3rd digit of SIM-MNC ’
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6. No
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Fail
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Figure A.2: HPLMN Matching Criteria Logic Flow for mobiles which support PCS1900 for NA
(informative)
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Annex B (normative):
PLMN matching criteria to be of same country as VPLMN

WhileaMSisroaming onaVPLMN, the VPLMN and a PLMN are of the same country only if their MCC values
identify the same country. See subclause 1.2 for the definition of country.
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Annex C (normative):
Control plane solution for steering of roaming in 5GS

C.0 Requirements for 5G steering of roaming over the
control plane

In addition to the requirements specified in 3GPP TS 22.011 [9] subclause 3.2.2.8, the requirements in this subclause
apply.

The UE supporting N1 mode shall support the control plane solution for steering of roaming in 5GS. If the HPLMN
supports and wants to use the control plane solution for steering of roaming in 5GS, then the HPLMN shall provide the
steering of roaming information to the UE using the control plane mechanism defined in this annex.

The VPLMN shall transparently relay the steering of roaming information received from the HPLMN to the UE. The
UE shall be able to detect whether the VPLMN removed the steering of roaming information during the initial
registration procedure in the VPLMN. The UE shall be able to detect whether the VPLMN altered the steering of
roaming information. If the UE detects that the VPLMN altered or removed the steering of roaming information then
the UE shall consider the current VPLMN as the lowest priority PLMN and perform PLMN selection as defined in this
annex.

C.1 General

The purpose of the control plane solution for steering of roaming in 5GS procedure isto allow the HPLMN to update
the "Operator Controlled PLMN Selector with Access Technology" list in the UE by providing the HPLMN protected
list of preferred PLMN/access technology combinations via NAS signalling. If the selected PLMN isaVPLMN, the
HPLMN can provide the steering of roaming information to the UE using the control plane mechanism during and after
registration. If the selected PLMN isthe HPLMN, the HPLMN can provide the steering of roaming information to the
UE using the control plane mechanism after registration only. The HPLMN updates the " Operator Controlled PLMN
Selector with Access Technology" based on the operator policies, which can be based on the registered VPLMN, the
location of the UE, etc.

The HPLMN can configure their subscribed UE's USIM to indicate that the UE is expected to receive the steering of
roaming information due to initial registration in aVPLMN. At the same time the HPLMN will mark the UE is
expected to receive the steering of roaming information due to initial registration in aVVPLMN, in the subscription
information in the UDM. In this case, it is mandatory for the HPLMN to provide the steering of roaming information to
the UE during initial registration in aVPLMN. Otherwise if such configuration is not provided in the USIM, it is
optional for the HPLMN to provide the steering of roaming information to the UE during initial registration (based on
operator policy). The HPLMN can provide the steering of roaming information to the UE during the registration
procedure for mobility registration update and initial registration procedure for emergency services. In addition, the
HPLMN can request the UE to provide an acknowledgement of successful reception of the steering of roaming
information.

NOTE 1: Inannex C of this specification, the User Data Repository (UDR) is considered as part of the UDM.

Asthe HPLMN needs to consider certain criteriaincluding the number of customers distributed through multiple
VPLMNSsin the same country or region, the list of the preferred PLM N/access technology combinationsis not
necessarily the same at all times and for all users. The list of the preferred PLMN/access technology combinations
needs to be dynamically generated, e.g. generated on demand, by a dedicated steering of roaming application function
(SOR-AF) providing operator specific data analytics solutions.

NOTE 2: The functional description of this dedicated application function is out of scope of 3GPP.
In order to support various deployment scenarios, the UDM may support:

- using alist of preferred PLM N/access technology combinations or a secured packet which is or becomes
available in the UDM (i.e. retrieved from the UDR);
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NOTE 3: A secured packet can be made available at the UDR viaimplementation specific means. In this case the
implementation specific means are required to ensure that the secured packet satisfies the "Replay
detection and Sequence Integrity counter” (see ETSI TS 102 225 [73]) every timeit is sent out from the
HPLMN to the UE.

- obtaining alist of preferred PLMN/access technology combinations or a secured packet from the SOR-AF; or
- both of the above.

The HPLMN policy for the SOR-AF invocation can be present in the UDM only if the UDM supports obtaining alist of
preferred PLMN/access technology combinations or a secured packet from the SOR-AF.

The UDM discards any list of preferred PLMN/access technology combinations or any secured packet obtained from
the SOR-AF or which is or becomes available in the UDM (i.e. retrieved from the UDR), either during registration (as
specified in annex C.2) or after registration (as specified in annex C.3), when the UDM cannot successfully forward the
SOR information to the AMF (e.g. in case the UDM receives the response from the SOR-AF with the list of preferred
PL M N/access technology combinations or the secured packet after the expiration of the operator specific timer, or if
thereisno AMF registered for the UE).

If:

- the UE'sUSIM isconfigured to indicate that the UE shall expect to receive the steering of roaming information
during initial registration procedure but did not receive it or security check on the steering of roaming
information fails;

- thecurrent chosen VPLMN is not contained in the list of "PLMNs where registration was aborted due to SOR";
- the current chosen VPLMN is not part of "User Controlled PLMN Selector with Access Technology" list; and
- the UEisnot in manual mode of operation;

then the UE will perform PLMN selection with the current VPLMN considered as lowest priority.

It is mandatory for the VPLMN to transparently forward to the UE the steering of roaming information received from
HPLMN and to transparently forward to the HPLMN the acknowledgement of successful reception of the steering of
roaming information received from UE, both while the UE is trying to register onto the VPLMN as described in
subclause C.2, and after the UE has registered onto the VPLMN as described in subclause C.3.

If the last received steering of roaming information contains the list of preferred PLMN/access technology combinations
then the ME shall not delete the " Operator Controlled PLMN Selector with Access Technology" list when the UE is
switched off.

The ME shall delete the "Operator Controlled PLMN Selector with Access Technology” list stored in the ME when a
new USIM isinserted.

The procedure in this annex for steering of UE in VPLMN can be initiated by the network while the UE istrying to
register onto the VPLMN as described in subclause C.2, or after the UE has registered onto the HPLMN or the VPLMN
as described in subclause C.3.

C.2  Stage-2 flow for steering of UE in VPLMN during
registration

The stage-2 flow for the case when the UE registers with VPLMN AMF is described below in figure C.2.1. The
selected PLMN isthe VPLMN. The AMF islocated in the selected VPLMN.
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Figure C.2.1: Procedure for providing list of preferred PLMN/access technology combinations

For the steps below, security protection is described in 3GPP TS 33.501 [24].

1) The UEtothe VPLMN AMF: The UE initiatesinitial registration, emergency registration or mobility
registration update procedure to the VPLMN AMF by sending REGISTRATION REQUEST message with the
5GS registration type IE indicating "initial registration”, "emergency registration” or "mobility registration
updating”;

2) Upon receiving REGISTRATION REQUEST message, the VPLMN AMF executes the registration procedure as
defined in subclause 4.2.2.2.2 of 3GPP TS 23.502 [63]. As part of the registration procedure;

a) if the VPLMN AMF does not have subscription data for the UE, the VPLMN AMF invokes
Nudm_SDM_Get service operation to the HPLMN UDM to get amongst other information the Access and
Mobility Subscription data for the UE (see step 14b in subclause 4.2.2.2.2 of 3GPP TS 23.502 [63]); or

b) if the VPLMN AMF aready has subscription data for the UE and
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i) the5GS registration type |E in the received REGISTRATION REQUEST message indicates "initial
registration”" and the "SoR Update Indicator for Initial Registration” field in the UE context is set to 'the
UDM requests the AMF to retrieve SoR information when the UE performs NAS registration type "initial
registration”" as specified in table 5.2.2.2.2-1 of 3GPP TS 23.502 [63]); or

ii) the 5GS registration type IE in the received REGISTRATION REQUEST message indicates " emergency
registration” and the "SoR Update Indicator for Emergency Registration” field in the UE context is set to
'the UDM requests the AMF to retrieve SoR information when the UE performs NAS registration type
"emergency registration"* as specified in table 5.2.2.2.2-1 of 3GPP TS 23.502 [63]);

then the VPLMN AMF invokes Nudm_SDM_ Get service operation message to the HPLMN UDM to
retrieve the steering of roaming information (see step 14b in subclause 4.2.2.2.2 of 3GPP TS 23.502 [63)]);

otherwise the VPLMN AMF sends a REGISTRATION ACCEPT message without the steering of roaming
information to the UE and steps 3a, 3b, 3c, 3d, 4, 5, 6 are skipped;

3a) If the user subscription information indicates to send the steering of roaming information due to initial
registration in a VPLMN, then the HPLMN UDM shall provide the steering of roaming information to the UE
when the UE performsinitial registrationin aVPLMN, otherwise the HPLMN UDM may provide the steering
of roaming information to the UE, based on operator policy.

NOTE 1: Based on operator deployment and policy, if the UDM receives the list of preferred PLMN/access
technology combinations from the UDR, and the UDM supports communication with the SP-AF, the
UDM can send thislist to the SP-AF requesting it to provide thisinformation in a secured packet as
defined in 3GPP TS 29.544 [71].

If the HPLMN UDM isto provide the steering of roaming information to the UE when the UE performs the
registration inaVPLMN, and the HPLMN policy for the SOR-AF invocation is absent then steps 3b and 3c are
not performed.

If the HPLMN UDM isto provide the steering of roaming information to the UE when the UE performs the
registration inaVPLMN, and the HPLMN policy for the SOR-AF invocation is present, then the HPLMN UDM
obtainsthe list of preferred PLMN/access technology combinations or the secured packet from the SOR-AF
using steps 3b and 3c.

3b) The HPLMN UDM to the SOR-AF: Nsoraf SoR_Get request (VPLMN 1D, SUPI of the UE, access type (see
3GPP TS 29.571[72]). The VPLMN ID and the access type parameters, indicating where the UE is registering,
are stored in the HPLMN UDM.

3c) The SOR-AF to the HPLMN UDM: Nsoraf SoR_Get response (the list of preferred PLM N/access technology
combinations, or the secured packet, or neither of them).

Based on the information received in step 3b and any operator specific criteria, the SOR-AF may include the list
of preferred PLMN/access technology combinations or the secured packet in the Nsoraf_SoR_Get response or
may provide the Nsoraf_ SoR_Get response with neither alist of preferred PLMN/access technology
combinations nor a secured packet.

NOTE 2: Inthisversion of the specification, when the access type where the UE is registering indicates 3GPP
access, then the UE isregistering over the NG-RAN access technol ogy.

NOTE 3: Based on operator deployment and policy, if the UDM receivesthe list of preferred PLMN/access
technology combinations in the Nsoraf _SoR_Get response from the SOR-AF, and the UDM supports
communication with SP-AF, it can send thislist to SP-AF requesting it to provide thisinformation in a
secured packet as defined in 3GPP TS 29.544 [71].

NOTE 4: The SOR-AF can include adifferent list of preferred PLM N/access technology combinations or a
different secured packet for each Nsoraf SoR_Get request even if the same VPLMN D, the SUPI of the
UE, and the access type are provided to the SOR-AF.

NOTE 5: The SOR-AF can subscribe to the HPLMN UDM to be notified about the changes of the roaming status
of the UE identified by SUPI.

3d) The HPLMN UDM forms the steering of roaming information as specified in 3GPP TS 33.501 [66] from the list
of preferred PLMN/access technology combinations or the secured packet obtained in step 3aor the list of
preferred PLMN/access technology combinations or the secured packet, obtained in step 3c. If:
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- neither thelist of preferred PLM N/access technology combinations nor the secured packet was obtained in
steps 3aor 3c; or

- the SOR-AF has not sent to the HPLMN UDM an Nsoraf_SoR_Get response (step 3c) within an operator
defined time after the HPLMN UDM sending to the SOR-AF an Nsoraf_SoR_Get request (step 3b);

NOTE 6: Stage 3 to define the timer needed for the SOR-AF to respond to the HPLMN UDM. The max time needs

4)

5)

6)

to be defined considering that this procedureis part of the Registration procedure.

and the UE is performing initial registrationin aVPLMN and the user subscription information indicates to send
the steering of roaming information due to initial registration in aVPLMN, then the HPLMN UDM forms the
steering of roaming information as specified in 3GPP TS 33.501 [66] from the HPLMN indication that 'no
change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and
thus no list of preferred PLM N/access technol ogy combinationsis provided'.

The HPLMN UDM to the VPLMN AMF: The HPLMN UDM sends a response to the Nudm_SDM_ Get service
operation to the VPLMN AMF, which includes the steering of roaming information within the Access and
Mobility Subscription data. The Access and Mobility Subscription datatype is defined in subclause 5.2.3.3.1 of
3GPP TS 23.502 [63]). The HPLMN may also request the UE to acknowledge the successful security check of
the received steering of roaming information, by providing the indication as part of the steering of roaming
information in the Nudm_SDM_Get response service operation;

The VPLMN AMF to the HPLMN UDM: As part of the registration procedure, the VPLMN AMF & so invokes
Nudm_SDM_ Subscribe service operation to the HPLMN UDM to subscribe to notification of changes of the
subscription data (e.g. received in step 4) including notification of updates of the steering of roaming information
included in the Access and Mobility Subscription data (see step 14c in subclause 4.2.2.2.2 of

3GPP TS 23.502 [63]);

The VPLMN AMF to the UE: The VPLMN AMF shall transparently send the received steering of roaming
information to the UE in the REGISTRATION ACCEPT message;

If the steering of roaming information is received and the security check is successful, then:
a) if the steering of roaming information contains a secured packet (see 3GPP TS 31.115 [67]):

- if the UDM has not requested an acknowledgement from the UE the UE shall send the REGISTRATION
COMPLETE message to the serving AMF without including an SOR transparent container;

- the ME shall upload the secured packet to the USIM using proceduresin 3GPP TS 31.111 [41].

NOTE 7: How the ME handles UICC responses and failures in communication between the ME and UICC is

implementation specific and out of scope of this release of the specification.

- if the UDM has not requested an acknowledgement from the UE and the ME receivesa USAT REFRESH
command qualifier (3GPP TS 31.111 [41]) of type " Steering of Roaming" it shall perform items &), b) and
¢) of the procedure for steering of roaming in subclause 4.4.6 and if the UE has alist of available and
allowable PLMNSsin the area and based on thislist the UE determines that there is a higher priority
PLMN than the selected VPLMN and the UE is in automatic network selection mode, then the UE shall
either:

i) releasethe current N1 NAS signalling connection locally and then attempt to obtain service on a
higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that controls periodic
attempts has expired. In this case, steps 8 to 11 are skipped. The UE shall suspend the transmission of
5GSM messages until the N1 NAS signalling is released. If the UE has an established emergency
PDU session (see 3GPP TS 24.501 [64]), the receipt of the steering of roaming information shall not
trigger the release of the N1 NAS signalling connection. The UE shall release the current N1 NAS
signalling connection locally subsequently after the emergency PDU session is released; or

ii) not release the current N1 NAS signalling connection locally (e.g. if the UE has established PDU
session(s)) and skip steps 8 to 10;

b) if the steering of roaming information contains the list of preferred PLMN/access technology combinations,
the ME shall replace the highest priority entriesin the "Operator Controlled PLMN Selector with Access
Technology" list stored in the ME with the received list of preferred PLM N/access technology combinations,
and delete the PLMNs identified by the list of preferred PLMN/access technology combinations from the
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Forbidden PLMN list and from the Forbidden PLMNs for GPRS service list, if they are present in these lists.
Additionally, if the UDM has not requested an acknowledgement from the UE and if the UE has alist of
available and allowable PLMNsin the area and based on thislist the UE determinesthat thereis a higher
priority PLMN than the selected VPLMN and the UE is in automatic network selection mode, then the UE
shall send the REGISTRATION COMPLETE message to the serving AMF without including an SOR
transparent container and then either:

i) releasethe current N1 NAS signalling connection locally and then attempt to obtain service on a higher
priority PLMN as specified in subclause 4.4.3.3 by acting as if timer T that controls periodic attempts has
expired. In this case, steps 8to 11 are skipped. The UE shall suspend the transmission of 5GSM messages
until the N1 NAS signalling is released. If the UE has an established emergency PDU session
(see 3GPP TS 24.501 [64]), the receipt of the steering of roaming information shall not trigger the release
of the N1 NAS signalling connection. The UE shall release the current N1 NAS signalling connection
locally subsequently after the emergency PDU session is released; or

ii) not release the current N1 NAS signalling connection locally (e.g. if the UE has established PDU
session(s)) and skip steps 8 to 10;

8) If the UE'sUSIM is configured with indication that the UE isto receive the steering of roaming information due
to initia registration in aVPLMN, but neither the list of preferred PLMN/access technology combinations nor
the secured packet nor the HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with
Access Technology" list stored in the UE is needed and thus no list of preferred PLM N/access technology
combinationsis provided' is received in the REGISTRATION ACCEPT message, when the UE performsinitial
registration in aVPLMN or if the steering of roaming information is received but the security check is not
successful, then the UE shall:

a)

b)

<)

send the REGISTRATION COMPLETE message to the serving AMF without including an SOR transparent
container;

if the current chosen VPLMN is not contained in the list of "PLMNs where registration was aborted due to
SOR", and is not part of "User Controlled PLMN Selector with Access Technology" list, the UE isnot in
manual mode of operation, release the current N1 NAS signalling connection locally and attempt to obtain
service on a higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that controls
periodic attempts has expired, with an exception that the current PLMN is considered as lowest priority, and
skip steps 9 to 12. The UE shall suspend the transmission of 5GSM messages until the N1 NAS signalling is
released. If the UE has an established emergency PDU session (see 3GPP TS 24.501 [64]), the UE shall
release the current N1 NAS signalling connection locally after the release of the emergency PDU session;
and

store the PLMN identity in the list of "PLMNs where registration was aborted due to SOR".

NOTE 8: When the UE isin the manual mode of operation or the current chosen VPLMN is part of the "User

Controlled PLMN Selector with Access Technology" list, the UE stays on the VPLMN.

9) The UE tothe VPLMN AMF: If the UDM has requested an acknowledgement from the UE:

the UE verified that the steering of roaming information has been provided by the HPLMN in step 7, the UE
sends the REGISTRATION COMPLETE message to the serving AMF with an SOR transparent contai ner
including the UE acknowledgement; and

if the steering of roaming information contained a secured packet and the security check was successful, then
when the UE receives the USAT REFRESH command qualifier of type " Steering of Roaming", it performs
items @), b) and c) of the procedure for steering of roaming in subclause 4.4.6.

10) The VPLMN AMF to the HPLMN UDM: If an SOR transparent container isreceived in the REGISTRATION
COMPLETE message, the AMF uses the Nudm_SDM _Info service operation to provide the received SOR
transparent container to the UDM. If the HPLMN decided that the UE isto acknowledge the successful security
check of the received steering of roaming information in step 4, the UDM verifies that the acknowledgement is
provided by the UE as specified in 3GPP TS 33.501 [66];

10a)

The HPLMN UDM to the SOR-AF:; Nsoraf SoR_Info (SUPI of the UE, successful delivery). If the HPLMN

policy for the SOR-AF invocation is present and the HPLMN UDM received and verified the UE
acknowledgement in step 10, then the HPLMN UDM informs the SOR-AF about successful delivery of the list
of preferred PLMN/access technology combinations, or of the secured packet to the UE;
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11)If the UE has alist of available PLMNs in the area and based on this list the UE determines that there is a higher
priority PLMN than the selected VPLMN and the UE is in automatic network selection mode, then the UE shall
attempt to obtain service on a higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that
controls periodic attempts has expired after the release of the N1 NAS signalling connection. If the N1 NAS
signaling connection is not released after implementation dependent time, the UE may locally release the N1
signaling connection except when the UE has an established emergency PDU session
(see 3GPP TS 24.501 [64]); and

12) The UE deletes the list of "PLMNs where registration was aborted due to SOR".

Thelist of "PLMNs where registration was aborted due to SOR" is deleted when the UE is switched off or the USIM is
removed.

When the UE performs initial registration for emergency services (see 3GPP TS 24.501 [64] and 3GPP TS 23.502 [63])
while the UE hasavalid USIM and the AMF performs the authentication procedure, then based on HPLMN policy, the
SOR procedure described in this subclause may apply.

If:
- the UE in manual mode of operation encounters scenario mentioned in subclause 8 above; and

- upon switching to automatic network selection mode the UE remembersthat it is still registered on the PLMN
where the missing or security check failure of SOR information was encountered as described in subclause 8;

the UE shall wait until it moves to idle mode or 5GMM-CONNECTED mode with RRC inactive indication (see

3GPP TS 24.501 [64]) before attempting to obtain service on a higher priority PLMN as specified in subclause 4.4.3.3,
by acting asif timer T that controls periodic attempts has expired, with an exception that the current registered PLMN is
considered as lowest priority. If the UE has an established emergency PDU session then the UE shall attempt to perform
the PLMN selection subsequently after the emergency PDU session is released.

NOTE 9: The receipt of the steering of roaming information by itself does not trigger the release of the emergency
PDU session.

C.3  Stage-2 flow for steering of UE in HPLMN or VPLMN
after registration

The stage-2 flow for the steering of UE in HPLMN or VPLMN after registration isindicated in figure C.3.1. The
selected PLMN can be the HPLMN or aVPLMN. The AMF islocated in the selected PLMN. The flow is triggered:

- If the HPLMN UDM supports obtaining alist of preferred PLM N/access technology combinations or a secured
packet from the SOR-AF, the HPLMN policy for the SOR-AF invocation is present in the HPLMN UDM and
the SOR-AF provides the HPLMN UDM with anew list of preferred PLMN/access technology combinations or
a secured packet for a UE identified by SUPI; or

- When anew list of preferred PLMN/access technology combinations or a secured packet becomes availablein
the HPLMN UDM (i.e. retrieved from the UDR).

NOTE 1: Based on operator deployment and policy, if the UDM receives the list of preferred PLMN/access
technology combinations from the UDR, and the UDM supports communication with the SP-AF, the
UDM can send thislist to the SP-AF requesting it to provide thisinformation in a secured packet as
defined in 3GPP TS 29.544 [71].

NOTE 2: Before providing the HPLMN UDM with a new list of preferred PLM N/access technology combinations
or asecured packet for a UE identified by SUPI, the SOR-AF, based on operator policies or criteria, can
obtain the user location information by triggering the unified location service exposure procedure as
defined in 3GPP TS 23.273 [ 70] subclause 6.5, or additionally based on implementation specific criteria,
by requesting the UE location information from other application function using implementation specific
method. This user location information can then be used in the SOR-AF algorithms.
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Figure C.3.1: Procedure for providing list of preferred PLMN/access technology combinations after
registration

For the steps below, security protection is described in 3GPP TS 33.501 [24].

0) The SOR-AF to the HPLMN UDM: Nudm_ParameterProvision_Update request is sent to the HPLMN UDM to
trigger the update of the UE with the new list of preferred PLMN/access technology combinations or a secured
packet for a UE identified by SUPI.

1) The HPLMN UDM to the AMF: The UDM noatifies the changes of the user profile to the affected AMF by the
means of invoking Nudm_SDM_Notification service operation. The Nudm_SDM_ Notification service operation
contains the steering of roaming information that needs to be delivered transparently to the UE over NAS within
the Access and Mobility Subscription data. If the HPLMN decided that the UE is to acknowledge successful
security check of the received steering of roaming information, the Nudm_SDM_ Noatification service operation
aso contains an indication that the UDM requests an acknowledgement from the UE as part of the steering of
roaming information;

2) The AMF to the UE: the AMF sendsa DL NAS TRANSPORT message to the served UE. The AMF includesin
the DL NAS TRANSPORT message the steering of roaming information received from the UDM.

3) Upon receiving the steering of roaming information, the UE shall perform a security check on the steering of
roaming information included in the DL NAS TRANSPORT message to verify that the steering of roaming
information is provided by HPLMN, and:

a) if the security check is successful and:

- if the steering of roaming information contains a secured packet (see 3GPP TS 31.115[67]), the ME shall
upload the secured packet to the USIM using proceduresin 3GPP TS 31.111 [41];

NOTE 3: How the ME handles UICC responses and failures in communication between the ME and UICC is
implementation specific and out of scope of this release of the specification.

When the ME receives a USAT REFRESH command qualifier (see 3GPP TS 31.111 [41]) of type
"Steering of Roaming"” it performs the procedure for steering of roaming in subclause 4.4.6 with an
exception that if the UE isin automatic network selection mode, then the UE shall wait until it movesto
idle mode or 5GMM-CONNECTED mode with RRC inactive indication (see 3GPP TS 24.501 [64])
before attempting to obtain service on a higher priority PLMN (specified in subclause 4.4.6 bullet d);

- otherwise, the ME shall replace the highest priority entriesin the "Operator Controlled PLMN Selector
with Access Technology” list stored in the ME with the received list of preferred PLMN/access
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technology combinations, and delete the PLMNs identified by the list of preferred PLMN/access
technology combinations from the Forbidden PLMN list and from the Forbidden PLMNs for GPRS
service list, if they are present in these lists. If the UE isin automatic network selection mode and the
selected PLMN isaVPLMN, then the UE shall wait until it moves to idle mode or 5GMM-
CONNECTED mode with RRC inactive indication (see 3GPP TS 24.501 [64]) before attempting to
obtain service on a higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that
controls periodic attempts has expired.

If the selected PLMN isaVPLMN and the UE has an established emergency PDU session then the UE shall
attempt to perform the PLMN selection subsequently after the emergency PDU session is released.

If the UDM has not requested an acknowledgement from the UE then steps 4 and 5 are skipped; and

b) if the selected PLMN isaVPLMN, the security check is not successful and the UE is in automatic network
selection mode, then the UE shall wait until it movesto idle mode or 5SGMM-CONNECTED mode with RRC
inactive indication (see 3GPP TS 24.501 [64]) before attempting to obtain service on a higher priority PLMN
as specified in subclause 4.4.3.3 by acting as if timer T that controls periodic attempts has expired, with an
exception that the current PLMN is considered as lowest priority. If the selected PLMN isaVPLMN and the
UE has an established emergency PDU session then the UE shall attempt to perform the PLMN selection
after the emergency PDU session is released.

If the UDM has not requested an acknowledgement from the UE then steps 4 and 5 are skipped;

NOTE 4: When the UE isin the manual mode of operation or the current chosen VPLMN is part of the "User

4)

5)

6)

Controlled PLMN Selector with Access Technology" list, the UE stays on the VPLMN.

The UE to the AMF: if the UDM has requested an acknowledgement from the UE in the DL NAS TRANSPORT
message and the security check in step 2 was successful, the UE sends an UL NAS TRANSPORT message to
the serving AMF with an SOR transparent container including the UE acknowledgement; and

The AMF to the HPLMN UDM: If the UL NAS TRANSPORT message with an SOR transparent container is
received, the AMF uses the Nudm_SDM _Info service operation to provide the received SOR transparent
container to the UDM. If the HPLMN decided that the UE isto acknowledge successful security check of the
received steering of roaming information in step 1, the UDM verifies that the acknowledgement is provided by
the UE.

If the present flow was invoked by the HPLMN UDM after receiving from the SOR-AF a new list of preferred
PLMN/access technology combinations or a secured packet for a UE identified by SUPI using an
Nudm_ParameterProvision Update request, and the HPLMN UDM verification of the UE acknowledgement is
successful, then the HPLMN UDM informs the SOR-AF about successful delivery of the list of preferred
PLMN/access technology combinations, or of the secured packet to the UE, using Nsoraf_SoR_Info (SUPI of
the UE, successful delivery).

The HPLMN UDM to the SOR-AF: Nsoraf _SoR_Info (SUPI of the UE, successful delivery). If the HPLMN
policy for the SOR-AF invocation is present and the HPLMN UDM received and verified the UE
acknowledgement in step 5, then the HPLMN UDM informs the SOR-AF about successful delivery of thelist of
preferred PLMN/access technology combinations, or of the secured packet to the UE.

If the selected PLMN isaVPLMN and:

the UE in manual mode of operation encounters security check failure of SOR information in DL NAS
TRANSPORT message; and

upon switching to automatic network selection mode the UE remembers that it is still registered on the PLMN
where the security check failure of SOR information was encountered;

the UE shall wait until it moves to idle mode or 5GMM-CONNECTED mode with RRC inactive indication

(see 3GPP TS 24.501 [64]) before attempting to obtain service on a higher priority PLMN as specified in

subclause 4.4.3.3, by acting asif timer T that controls periodic attempts has expired, with an exception that the current
registered PLMN is considered as lowest priority. If the selected PLMN isaVPLMN and the UE has an established
emergency PDU session then the UE shall attempt to perform the PLMN selection after the emergency PDU session is
released.

NOTE 5: The receipt of the steering of roaming information by itself does not trigger the release of the emergency

PDU session.
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NOTE 7: If the selected PLMN isthe HPLMN, regardless whether the UE isin automatic network selection mode
or manual network selection mode, regardless whether the UE has an established emergency PDU session
or not, and regardless whether the security check is successful or not successful, the UE is not required to

perform the PLMN selection.
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Annex D (informative):
Change history
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TSG# Tdoc SPEC VERS CR REV PHASE CAT N_VER SUBJECT comment
03.22 1/8.2.0 R99 Split of 03.22/R99 to 03.22 and 23.122

#6 23.122 |0.0.0 R99 3.0.0 Was approved in
the TSGN#6
plenary

#4 N1-99573 23.102 3.0.0 001 R99 F 3.1.0 PLMN selection for GPRS mobiles Mirrored from
CRA032r2
REMOVED in

V3.1.1, where it is
not approved by

SMG2

#6 N1-99D13 23.122 |3.0.0 002 R99 A 3.1.0 | Correction of Figure A.2 in Annex A Mirrored from
CRO0O06r1for
23.022

#7 N1-000546 23.122 |3.1.1 004 1 R99 D 3.2.0 UMTSreferencesin 23.122 Correction of
references

#8 N1-000796 23.122 |3.2.0 003 5 R99 F 3.3.0 | Madification of PLMN Selection WI: GSM/UMTS

Procedures to support interworking

UMTS+COMPACT Network Selection |Note As a result
of two conflicting
CRs N1-000796
is merged with
the existing text in

V.3.2.0 by the
rapporteur
#9 NP-000443/ |23.122 3.3.0 009 2 R99 F 3.4.0 | Clarifications of the PLMN Selection
N1-001020 procedures for UMTS and COMPACT.
23.122 |3.4.0 3.4.1 | Correction of text in version3.4.0 23.0ct.2000
(There was text to be deleted in clause ' Implementation
4.4.3.2.1 bullet point 2) correction
23.122 |34.1 3.4.2  Correction of a systematic search for |1 Nov..2000
"TS" and replace it with "3GPP TS" has ' Implementation
gone wrong as much more than the correction

TSs for Technical Specifications have
been changed also.
#10 NP-000674/ 23.122 |3.4.2 010 1 R99 F 3.5.0 | Correction of terminology "In UMTS", Cat F/ WI=TEI

N1-001415 "In GSM"
#10 NP-000671/ 23.122 |3.4.2 012 R99 F 3.5.0 Restoration of figure A.1 Cat F/ WI=GSM -
N1-001236 UMTS
Interworking
#10 NP-000671/ 23.122 |3.4.2 013 R99 F 3.5.0 | Alignment of figure 2a with PLMN Cat F/ WI=GSM -
N1-001237 selection for UMTS UMTS
Interworking
#11 NP-010207/ 23.122 |3.5.0 014 3 R99 F 3.6.0 Clarification of the PLMN selection for |GSM - UMTS
N1-010472 UMTS regarding high quality signal Interworking
#11 NP-010168/ 23.122 3.5.0 016 1 R99 F 3.6.0 | Roaming restrictions for GPRS service GSM - UMTS
N1-010224 Interworking
#11 NP-010205/ 23.122 3.5.0 017 R99 F 3.6.0 | remove use of GSM as default access T.E.I
N1-010334 technology in PLMN search
#11 NP-01089/ 23.122 |3.5.0 018 R99 F 3.6.0 | Requirement of priority on High Quality T.E.I
N1-010443 Signal cell concerning Acceptable cell
(for limited service as emergency call)
#11 NP-010186/ 23.122 3.5.0 019 4 R99 F 3.6.0 | Clarifications to PLMN search T.E.
N1-010489
#11 NP-010186/ 23.122 |3.5.0 020 1 R99 F 3.6.0 Clarifications to PLMN search T.E.l
N1-010490
#11 NP-010180 23.122 |35.0 022 1 R99 F 3.6.0 Equivalent handling of PLMNs with GSM - UMTS
different PLMN codes Interworking
#11 3.6.0 4.0.0 | Upgraded to Release 4.
#12 NP-010352 23.122 |4.0.0 024 |1 Rel-4 A 4.1.0 | Stored list of equivalent PLMNs and GSM-UMTS
error/abnormal cases INTERWORKING
#12 NP-010276 23.122 |4.0.0 027 1 Rel-4 A 4.1.0 | Corrections and clarifications to PLMN ' GSM-UMTS
Selection INTERWORKING
#12 NP-010275 23.122 |4.0.0 030 3 Rel-4 A 4.1.0 | Partial Roaming — restriction by TEI
location area
#12 NP-010276 23.122 |4.0.0 032 Rel-4 A 4.1.0 | Removal of ‘Requirement of priority on TEI
High Quality Signal cell concerning
Acceptable cell
#12 NP-010276 23.122 |4.0.0 034 Rel-4 A 4.1.0 | Alignment with stage 1 specification on TEI
PLMN background search
NP-16 NP-020243 23.122 |4.1.0 048 Rel-5 |F 5.0.0 |Role of the equivalent PLMNs list in the TEI5
PLMN user reselection
NP-17 NP-020369 23.122 |5.0.0 051 Rel-5 A 5.1.0 Removal of CBQ2 COMPACT
NP-17 NP-020383 23.122 |5.0.0 052 1 Rel-5 |F 5.1.0 | Applicability of the lists of "forbidden TEI5S
LAs"
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TSG# Tdoc SPEC VERS CR REV PHASE CAT N_VER SUBJECT comment
NP-17 NP-020367 23.122 |5.0.0 055 Rel-5 A 5.1.0 | Routing Area Update at network TEI
change
NP-18 NP-020549 23.122 |5.1.0 058 Rel-5 A 5.2.0 |Correction of references TEI
5.1.0 Rel-5 5.2.0 | Additional clenup done to references
by ETSI/MCC
NP-21 NP-030405 23.122 |5.2.0 061 Rel-5 |A 5.3.0 Removal of RPLMNACT field TEI
NP-23 'NP-040037 23.122 |5.3.0 067 1 Rel-6 F 6.0.0 Definition of MS idle mode TEI6
NP-23 NP-040037 23.122 |5.3.0 068 Rel-6 F 6.0.0 Usage of HPLMNACT by the UE TEI6
NP-24 NP-040202 23.122 |6.0.0 069 5 Rel-6 F 6.1.0 Clarification on the use of the RAT TEI6

during background scanning.

6.1.0 Role of ePLMN list in manual PLMN TEI6
selection mode

NP-24 NP-040202 23.122 |6.0.0 072 |1 Rel-6 |F 6.1.0 Roaming not allowed for GPRS update TEI6

NP-24 'NP-040202 23.122 |6.0.0 071 |1 Rel-6

T

state
NP-24 |NP-040202 23.122 |6.0.0 073 Rel-6 | D 6.1.0 Data field -> data file TEI6
NP-25 NP-040375 23.122 |6.1.0 Rel-6 B 6.2.0  Clarification on the registered PLMN for NTShar
UEs that support network sharing in a
7% |2 shared network
NP-25 NP-040378 23.122 |6.1.0 Rel-6 |F 6.2.0  Correction of definitions of PLMNSs in TEI6
77 |1 the same country
NP-26 NP-040513 23.122 |6.2.0 Rel-6 |B 6.3.0  Clarifiaction of PLMN selection in NTShar
086 1 shared networks
NP-26 NP-040514 23.122 |6.2.0 Rel-6 |F 6.3.0  Clarification on the use of the RAT TEI6
084 |1 during background scanning
NP-26 NP-040516 23.122 |6.2.0 082 |7 Rel-7 |C 7.0.0  Support of multiple HPLMN codes TEI7
NP-27 23.122 |7.0.0 Rel-7 7.1.0  Addition of domain specific access ACBOP
NP-050083 089 A control decscription
NP-27 23.122 |7.0.0 Rel-7 7.1.0  Minor Clarifications to EHPLMN TEI7
NP-050086 087 1 F handling
CP-28 23.122 |7.1.0 Rel-7 7.2.0  Correction of the PLMN Selection State TEI6
CP-050068 91 A diagram (automatic mode)
CP-29 23.122 |7.2.0 Rel-7 7.3.0  Enhancement of the EHPLMN feature TEI7
CP-050366 93 |1 C to allow load balancing
CP-31 23.122 |7.3.0 Rel-7 7.4.0 EPLMN listis not invalid on receipt of
CP-060126 0094 - F reject cause values #12 and #15 TEI7
CP-31 23.122 |7.3.0 Rel-7 7.4.0 EHPLMN in automatic network
CP-060126 0095 - F selection mode TEI7
CP-31 23.122 |7.3.0 Rel-7 7.4.0  First higher priority PLMN scan in
CP-060175 0096 4 C VPLMN TEI7
CP-32 | CP-060359 23.122 |7.4.0 0098 2 Rel-7 |B 7.5.0 | ME capability for Network Selection TEI7
CP-33 | CP-060460 23.122 |7.5.0 0099 1 Rel-7 |C 7.6.0 Manual PLMN selection power-on NSP-CR
CP-34 | CP-060668 23.122 |7.6.0 0101 1 Rel-7 | C 7.7.0  Presentation of EHPLMN NSP-CR
CP-34 23.122 |7.6.0 Rel-7 Presentation of Additional Information
CP-060668 0102 2 C 7.7.0 | in Manual Mode NSP-CR
CP-34 23.122 |7.6.0 Rel-7 Correction to the definition of national
roaming and international roaming to
CP-060670 0103 1 F 7.7.0 include the EHPLMN TEI7
CP-34 23.122 |7.6.0 Rel-7 Correction of the PLMN Selection state
CP-060670 0104 - F 7.7.0 diagram (automatic mode) TEI7
CP-35 | CP-070152 23.122 |7.7.0 0111 3 Rel-7 B 7.8.0 Last RPLMN NSP-CR
CP-35 23.122 |7.7.0 Rel-7 7.8.0  Optional network selection mode at
CP-070152 0113 1 B switch-on NSP-CR
CP-35 23.122 |7.7.0 Rel-7 7.8.0 Pingpong avoidance on PLMN change
CP-070173 0106 2 C for search for higher priority PLMNs TEI7
CP-36 |CP-070477 23.122 |7.8.0 0114 4 Rel-7 |B 7.9.0 PLMN selection for steering of roaming NSP-CR
CP-37 cp 23.122 |7.9.0 REI-7 7.10.0
070597 01151 C Steering of Roaming procedure NSP-CR
CP-38 23.122 |7.10.0 Rel-7 7.11.0 Single EHPLMN Display Name in
CP-070802 0117 F Manual Mode TEI7
CP-38 CP-070813 23.122 |7.11.0 0118 1 Rel-8 B 8.0.0 PPACR CR to 23.122 PPACR-CT1
CP-39 23.122 |8.0.0 Rel-8 8.1.0 |Inclusion of EHPLMN in the
optimisation for automatic network
CP-080125 0120 1 A selection NSP-CR
CP-40 23.122 |8.1.0 Rel-8 8.2.0 | PLMN Selection on receipt of GAN
CP-080361 01193 B cause Location not allowed TEI8
CP-41 23.122 |8.2.0 Rel-8 8.3.0 | Clarifications for RAT usage in manual
CP-080536 01210 F network selection mode TEI8
CP-41 23.122 |8.2.0 Rel-8 8.3.0 | Clarification on MS behavior further to
CP-080536 01221 F LU Reject causes #13 and #15 TEI8
CP-42 | CP-080866 23.122 |8.3.0 0124 1 Rel-8 |B 8.4.0 | Multi system PLMN selection SAES
CP-42 | CP-080860 23.122 |8.3.0 0125/1 Rel-8 |B 8.4.0 |CR on description of PPAC PPACR-CT1
CP-42 CP-080866 23.122 |8.3.0 |0126 1 Rel-8 |B 8.4.0 |3GPP2 system selection SAES
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TSG# Tdoc SPEC VERS CR REV PHASE CAT N_VER SUBJECT comment
CP-42 23.122 |8.3.0 Rel-8 8.4.0 HomeNB-3G,
CP-080966 01282 B CSG selection — NAS aspects HomeNB-LTE
CP-42 23.122 |8.3.0 Rel-8 8.4.0 | Editorial cleanup by MCC
CP-43 23.122 8.4.0 Rel-8 8.5.0 Correction on CSG related NAS HomeNB-LTE,
CP-090157 0129 1 requirement HomeNB-3G
CP-43 23.122 |8.4.0 Rel-8 8.5.0 HomeNB-LTE,
CP-090222 0130 2 CSG selection process in idle mode HomeNB-3G
CP-43 23.122 |8.4.0 Rel-8 8.5.0 |Introduction of cause#25 handling in
CP-090157 0132 1 LR state diagram HomeNB-3G
CP-44 23.122 |8.5.0 Rel-8 8.6.0 | Addition of missing requirements for
CP-090413 01311 F tracking area updating SAES
CP-45 23.122 |8.6.0 Rel-8 8.7.0 | RAT selection when “HPLMN selector

with access technology” data file is
missing in the SIM or “PLMN selector”

CP-090679 01332 F data file is used TEI8
CP-45 | CP-090694 23.122 |8.7.0 01391 Rel-9 |B 9.0.0 | Introduction of Operator CSG List EHNB-CT1
CP-45 | CP-090694 23.122 |8.7.0 0140 1 Rel-9 |F 9.0.0 |Manual CSG selection across PLMN EHNB-CT1
CP-46 23.122 |9.0.0 Rel-9 9.1.0 | PLMN selection during emergency IMS_EMER_GPR
CP-090930 0142 2 F attach S_EPS
CP-46 | CP-090935 23.122 |9.0.0 0143 Rel-9 |F 9.1.0 | Correct definitions related to CSG EHNB-CT1
CP-46 23.122 |9.0.0 Rel-9 9.1.0 | Correction of condition for tracking area
CP-090922 0146 F updating TEI9
CP-46 23.122 |9.0.0 Rel-9 9.1.0 | Adding missing requirements for PLMN
CP-090900 0148 A selection in EPS SAES
CP-47 CP-100148 23.122 |9.1.0 0144 4 Rel-9 F 9.2.0 Support for Operator CSG List EHNB-CT1
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Manual CSG selection during IMS_EMER_GPR
CP-100144 0149 1 F emergency S EPS
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Clarification to LR state when rejected HomeNB-LTE,
CP-100130 01511 A for cause value #25. HomeNB-3G
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Clarification to the LR Process States
CP-100148 01521 F and Allowed Actions EHNB-CT1
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Clarify manual CSG selection across HomeNB-LTE,
CP-100130 01561 A technologies HomeNB-3G
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Correct definition of “acceptable cell” to
include criteria for E-UTRAN (S1- IMS_EMER_GPR
CP-100144 0160 1 F mode) S_EPS
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Correction to the manual CSG ID
CP-100148 0161 F selection in Release 9 EHNB-CT1
CP-47 23.122 |9.1.0 Rel-9 9.2.0 | Corrections/clarifications for equivalent

and forbidden PLMN handling, state
descriptions and overall idle mode

CP-100134 01621 F procedure TEI9
CP-48 23.122 |9.2.0 Rel-9 9.3.0 | Deleting editor's note related manual

CP-100362 0165 F CSG selection EHNB-CT1
CP-48 CP-100339 23.122 |9.2.0 |0168 1 Rel-9 A 9.3.0 | Reference Update SAES
CP-48 23.122 |9.3.0 Rel-10 10.0.0 Manual CSG Selection using CSG

Identities not in Allowed CSG List and

CP-100370 0166 1 F Operator CSG List TEI10
CP-49 | CP-100521 23.122 |10.0.0 0171 2 Rel-10 A 10.1.0 Definition of CSG whitelist EHNB-CT1
CP-49 23.122 |10.0.0 Rel-10 10.1.0 HomeNB-LTE,

CP-100498 0176 1 A HeNB name for manual CSG selection  HomeNB-3G
CP-49 23.122 |10.0.0 Rel-10 10.1.0 Correction to Initiation of Location

CP-100518 0178 1 F Registration TEI10
CP-49 | CP-100518 23.122 |10.0.0 0179 Rel-10 |F 10.1.0 Adding Reference for PLMN selection | TEI10
CP-50 23.122 |10.1.0 Rel-10 10.2.0 Support for displaying only CSGs in the

CP-100748 01823 A Operator CSG List for manual selection EHNB-CT1
CP-50 23.122 |10.1.0 Rel-10 10.2.0 | Inter PLMN mobility for emergency IMS_EMER_GPR

CP-100747 01841 A bearer services S_EPS
CP-50 23.122 |10.1.0 Rel-10 10.2.0 Handling forbidden PLMN list for IMS_EMER_GPR

CP-100747 01862 A emergency bearer services S_EPS
CP-50 23.122 |10.1.0 Rel-10 10.2.0 Handling of equivalent PLMN list when

attached for emergency bearer IMS_EMER_GPR

CP-100747 01881 A services only S_EPS
CP-50 23.122 |10.1.0 Rel-10 10.2.0 MTC/Low-Priority PLMN Reselection

CP-100887 0192 3 C Timer value NIMTC
CP-50 23.122 |10.1.0 Rel-10 10.2.0 Removing the CSG ID from ACL and

CP-100748 0195 A OCL simutaneously EHNB-CT1
CP-50 23.122 |10.1.0 Rel-10 10.2.0 Location Registration when entering

CP-100664 0190 3 F new PLMN NIMTC, TEI10
CP-51 23.122 |10.2.0 Rel-10 10.3.0 UEs configured with long minimum

CP-110193 0196 1 F periodic PLMN search time limit NIMTC
CP-51 CP-110193 23.122 |10.2.0 0198 5 Rel-10 |B 10.3.0 EAB support NIMTC
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CP-52 23.122 |10.3.0 Rel-10 10.4.0 HomeNB-3G,
CP-110446 0205 1 A Aligning NAS and AS on CSG HomeNB-LTE
CP-52 23.122 |10.3.0 Rel-10 10.4.0 Reference to NAS configuration in
CP-110462 0206 1 B USIM NIMTC
CP-53 | CP-110680 23.122 |10.4.0 0210 1 Rel-10 |F 10.5.0 Correction to EAB NIMTC
CP-53 |CP-110695 23.122 |10.5.0 0207 4 Rel-11 |B 11.0.0 Support for multiple MCC countries TEI11
CP-53 CP-110737 23.122 |10.5.0 0208 2 Rel-11 B 11.0.0 EAB references SIMTC-RAN_OC
CP-54 23.122 |11.0.0 Rel-11 11.1.0 Clarification to the manual PLMN
CP-110888 02111 F selection procedure SAES2
CP-56 23.122 |11.1.0 Rel-11 11.2.0 Correction on location registration task
CP-120309 0212 F state TEI11
CP-56 CP-120315 23.122 |11.1.0 0213 Rel-11 |F 11.2.0 EAB configuration SIMTC-RAN_OC
CP-56 23.122 |11.1.0 Rel-11 11.2.0 UE configured for EAB accessing with | SIMTC-RAN_OC
access class 11-15 or initiating
CP-120315 0214 1 F emergency call
CP-56 23.122 |11.1.0 Rel-11 11.2.0 Applicability of EAB when the UE is SIMTC-RAN_OC
CP-120315 0215 F responding to paging
CP-56 23.122 |11.1.0 Rel-11 11.2.0 Handling of forbidden PLMNs for
CP-120309 0217 F GPRS service list TEI11l
CP-57 23.122 |11.2.0 Rel-11 11.3.0 PLMN selection timer for E-UTRA SAES2, SAES2-
CP-120595 0216 4 F disabling CSFB
CP-57 CP-120589 23.122 |11.2.0 0219 2 Rel-11 |F 11.3.0 EAB overriding handling SIMTC-Reach
CP-57 | CP-120584 23.122 |11.2.0 0220 Rel-11 |F 11.3.0 Removing NMO llI TEI11l
CP-58 23.122 |11.3.0 Rel-11 11.4.0 Correction on cause #2 in response to
CP-120794 0218 2 F an LR TEI11l
CP-58 23.122 |11.3.0 Rel-11 11.4.0 E-UTRA disabling stored information
CP-120807 0221 3 F deletion criteria correction SAES2
CP-58 23.122 |11.3.0 Rel-11 11.4.0 Corrections to steps in subclause 5
CP-120794 0222 F related to CSG selection TEI11l
CP-58 23.122 |11.3.0 Rel-11 11.4.0 GDSAC,
Access control and DSAC for shared FULL_MOCN-
CP-120797 0223 3 B networks GERAN
CP-58 23.122 |11.3.0 Rel-11 11.4.0 Ignoring Forbidden Lists During Manual
CP-120794 0224 1 F CSG Selection TEI11l
CP-58 23.122 |11.3.0 Rel-11 11.4.0 HPLMN or RPLMN selection
CP-120794 0225 3 F clarification TEI11
CP-58 23.122 |11.3.0 Rel-11 11.4.0 Clean-up the confusion between the
CP-120807 02261 F term update state and update status SAES2, TEI11
CP-59 CP-130129 23.122 |11.4.0 0229 2 Rel-12 |F 12.0.0 EHPLMN selection clarification TEI12
CP-60 CP-130264 23.122 |12.0.0 0230 2 Rel-12 |F 12.1.0 Corrections to manual CSG selection | TEI12
CP-60 CP-130264 23.122 |12.0.0/0231 2 Rel-12 |F 12.1.0 GERAN Ilu mode TEI12
CP-60 23.122 |12.0.0 Rel-12 12.1.0 Missing reference for GERAN
CP-130264 02321 F specification TEI12
CP-61 CP-130510 23.122 |12.1.0 0234 1 Rel-12 |F 12.2.0 Last PLMN selection mode at switch on TEI12
CP-61 23.122 |12.1.0 Rel-12 12.2.0 Switch off after manual CSG selection
CP-130510 0235 1 F in a PLMN different from the RPLMN  TEI12
CP-61 23.122 |12.1.0 Rel-12 12.2.0 Clarifying requirement for steering of
CP-130510 0237 F roaming TEI12
CP-61 CP-130510 23.122 |12.1.0 0238 Rel-12 |F 12.2.0 Handling the received error cause #25 TEI12
CP-62 23.122 |12.2.0 Rel-12 12.3.0 Fast higher priority PLMN search upon
CP-130762 0236 4 C entering VPLMN TEI12
CP-62 23.122 |12.2.0 Rel-12 12.3.0 Terminology Alignment for name of
forbidden lists between Stage 2 and
CP-130762 0241 1 F Stage 3 TEI12
CP-62 23.122 |12.2.0 Rel-12 12.3.0 Duplicate entries in ACL and OCL
CP-130762 0242 F when forming CSG Whitelist TEI12
CP-62 23.122 |12.2.0 Rel-12 12.3.0 User initiated PLMN selection after
manual CSG selection and registration
CP-130762 0243 4 F on a CSG cell. TEI12
CP-62 | CP-130762 23.122 |12.2.0 0244 Rel-12 D 12.3.0 Clean-up of references TEI12
CP-62 |CP-130762 23.122 |12.2.0 0246 Rel-12 |F 12.3.0 HPLMN criteria matching correction TEI12
CP-63 23.122 |12.3.0 Rel-12 12.4.0 Incorrect combination of stored
duplicate of RPLMN and current PLMN
selection mode due to multiple CSG
CP-140144 0250 2 F selections TEI12
CP-63 CP-140144 23.122 |12.3.0/0251 1 Rel-12 |F 12.4.0 No CSG cell and re-enable E-UTRA TEI12
CP-64 23.122 |12.4.0 Rel-12 12.5.0 PLMN selection timer for enhanced
CP-140331 0249 4 F EMM cause #15 TEI12
CP-64 23.122 |12.4.0 Rel-12 12.5.0 MTCe-UEPCOP-
CP-140323 0253 1 F Updates due to power saving mode CT
CP-64 23.122 |12.4.0 Rel-12 12.5.0 Clarification regarding cause #25
CP-140331 0255 F received by the UE TEI12
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Change history

Date Meeting |TDoc CR |Rev [Cat |Subject/Comment New
versio
n

2016-09 CP-73 CP-160486 0302 F [Addition of NB-S1 mode to PLMN selection 13.6.0

2016-09 CP-73 CP-160487 0304 F [Corrections due to added CloT requirements 13.6.0

2016-09 CP-73 CP-160519 (0301 1{ F [Minor corrections for EC GPRS 14.0.0

2016-09 CP-73 CP-160512 (0303 1| B [PLMN selection for eCall over IMS 14.0.0

2016-12 CP-74 CP-160739 0305 F [MS in eCall only mode 14.1.0

2016-12 CP-74 CP-160739 |0306 1 B |Update of requirements on limited service state for MS in eCall 14.1.0
only mode

2016-12 CP-74 CP-160753 |0308 1 F [Skip ACDC for emergency call, MO MMTEL voice/video and MO |14.1.0
SMSolP

2016-12 CP-74 CP-160754 (0310 1| F |V2X communication over PC5 is used for UEs in limited service | 14.1.0
state

2017-03 CP-75 CP-170138 |0315 F [PLMN selection triggered by V2X communication over PC5 14.2.0

2017-06 CP-76 CP-171092 |0321 F [Correction in handling of cause value "GPRS services not allowed | 14.3.0
in this PLMN" or "EPS services not allowed in this PLMN"

2017-06 CP-76 CP-171094 0318 1| F [Adding a NOTE for HPLMN and RPLMN selection 15.0.0

2017-09 CP-77 CP-172122 0322 1| F [Clarification to network selection procedures 15.1.0

2017-09 CP-77 CP-172132 |0326 A |[Corrections to handling of EFFPLMN file in the SIM and of 15.1.0
"forbidden PLMNSs for GPRS service" list

2017-12 CP-78 CP-173067 |0327 A | Max length of timer TE for loT devices 15.2.0

2017-12 CP-78 CP-173079 |[0328 D [Editorial correction: wrong color 15.2.0

2017-12 CP-78 CP-173079 |0329 F [Correction for classification of EC-GSM-IoT high quality signal 15.2.0

2017-12 CP-78 CP-173079 (0332 1| F [Allow exiting manual PLMN selection mode due to emergency 15.2.0
call

2018-03 CP-79 CP-180076 [0333 4| B |Addition of NG-RAN 15.3.0

2018-03 CP-79 CP-180089 |0334 1{ F [Informing user of exit from manual network selection mode 15.3.0

2018-03 CP-79 CP-180076 [0335 1| B [Addition of 5GS forbidden TA lists 15.3.0

2018-03 CP-79 CP-180076 |0337 1 B [N1 mode disabling - use of PLMN id in subsequent PLMN 15.3.0
selections

2018-03 CP-79 CP-180076 0339 2| B |5GS forbidden TA for regional provision of service 15.3.0

2018-03 CP-79 CP-180157 (0340 5| B |Stage 2 solution of Steering Of Roaming (SOR) 15.3.0

2018-06 CP-80 CP-181057 |0343 1| F [Terminology correction in handling of PLMNs where N1 mode 15.4.0
was disabled

2018-06 CP-80 CP-181057 0344 B |[Adding support for eCall over IMS in 5GS 15.4.0

2018-06 CP-80 CP-181057 |0345 3] B |Alignment: replacing the highest priority entries in the "Operator | 15.4.0
Controlled PLMN Selector with Access Technology" list

2018-06 CP-80 CP-181058 |0347 6/ B [Updates to Stage 2 solution of Steering Of Roaming (SOR) 15.4.0

2018-06 CP-80 CP-181058 0348 1{ F [Disabling and re-enabling capabilities in the NAS layer 15.4.0

2018-06 CP-80 CP-181076 0349 2| B |PLMN selection for disabling NB-loT 15.4.0

2018-06 CP-80 CP-181058 |0350 1| B [Updating terms in definitions and abbreviations due to 5GS 15.4.0

2018-06 CP-80 CP-181053 |0352 A |Forbidden PLMN operation for cause value "Requested service 15.4.0
option not authorized in this PLMN"

2018-06 CP-80 CP-181058 0356 1[{ C [Updates due to network sharing for 5GS 15.4.0

2018-09 CP-81 CP-182128 |0357 2| F |Introduce 5GS registration procedure 15.5.0

2018-09 CP-81 CP-182106 0358 4] B |Updates to Stage 2 solution of Steering Of Roaming (SOR) 15.5.0

2018-09 CP-81 CP-182128 (0359 2| F |Unclear how to derive PLMN ID from broadcast in 3G, 4G, and 15.5.0
5G

2018-09 CP-81 CP-182158 |0360 C |Per RAT higher priority PLMN search timer T for UEs supporting | 15.5.0
10T and non 10T RATs

2018-09 CP-81 CP-182158 (0361 F [Alignment on handling of forbidden LAI/TAI list 15.5.0

2018-09 CP-81 CP-182128 0364 1[{ B [Cause #15 has been successfully used for releases. 15.5.0

2018-09 CP-81 CP-182128 |0365 7| B [Aligning SOR stage-2 flow as per SA3 agreements and other 15.5.0
editorials

2018-09 CP-81 CP-182106 |0366 3] F |Steering of Roaming for IMS emergency sessions and correction | 15.5.0
for NAS Transport for SOR

2018-09 CP-81 CP-182128 |0367 2] F |PLMN selection when UE’s N1 mode capability is disabled per 15.5.0
access type

2018-12 CP-82 CP-183030 |0368 F [Correction to Nudm_SDM_UpdateNotification service operation | 15.6.0
name

2018-12 CP-82 CP-183134 [0369 2| F |Caorrection for sending of Nudm_SDM info 15.6.0

2018-12 CP-82 CP-183030 0370 3] F |Updates on steering of roaming call flow 15.6.0

2018-12 CP-82 CP-183030 |0371 F [Corrections to SoR procedure after registration 15.6.0

2018-12 CP-82 CP-183076 |0372 1 F [Correction of requirements for the extension of the "forbidden 15.6.0
PLMNs" list

2018-12 CP-82 CP-183030 0373 3| F |Correction to location registration for N1 mode 15.6.0

2018-12 CP-82 CP-183076 |0375 1| F [Correction to handling of cause #15 15.6.0

2018-12 CP-82 CP-183030 (0377 1| F [VPLMN AMF behavior clarification. 15.6.0

2018-12 CP-82 CP-183030 (0378 1| F [SOR stage-2 requirements 15.6.0

2018-12 CP-82 CP-183030 0381 1[{ F [Resolving inconsistencies in terminology 15.6.0
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2018-12 CP-82 CP-183030 (0382 F [Clarification on mandatory conditions and INACTIVE state. 15.6.0

2018-12 CP-82 CP-183030 (0383 1| F [Managing OPLMN list 15.6.0

2018-12 CP-82 CP-183077 |0374 1{ C [|Delaying periodic higher priority PLMN searches when receiving |16.0.0
eMBMS service in idle mode

2019-03 CP-83 CP-190082 |0384 4] A |Correct procedure for SOR using secured packet over NAS after |16.1.0
receiving REFRESH

2019-03 CP-83 CP-190082 |0386 1 A [Correct procedure for identificating the PLMN to which a NR cell |16.1.0
belongs

2019-03 CP-83 CP-190082 0390 1{ A [Correction of text - SOR procedure 16.1.0

2019-03 CP-83 CP-190082 |0392 A |UE behaviour in connected mode when receiving SOR info in a 16.1.0
secured packet

2019-03 CP-83 CP-190101 0393 F [Missing references to 24.501 16.1.0

2019-03 CP-83 CP-190082 |0395 1{ A [Inhibition of NAS signalling local release upon receiving SoR 16.1.0
information during emergency services

2019-03 CP-83 CP-190101 |0398 2| F |Adding clarification on CN Type 16.1.0

2019-03 CP-83 CP-190082 0400 2] A |Providing SoR information due to mobility registration update 16.1.0

2019-03 CP-83 CP-190082 |0402 1 A [Correction to condition when list of PLMNs where registration was | 16.1.0
aborted due to SOR is deleted

2019-03 CP-83 CP-190202 |0404 2 Idle mode procedures for access to restricted local operator 16.1.0
services

2019-03 CP-83 CP-190082 0407 1[{ A [Clarification and resolving editors notes in SOR procedure. 16.1.0

2019-03 CP-83 CP-190108 (0408 F [Subclause correction. 16.1.0

2019-03 CP-83 CP-190108 (0409 1| F |Consideration of WB-S1/CE mode in the PLMN selection 16.1.0
procedure

2019-03 CP-83 CP-190202 (0410 2| B |Support of restricted local operator services for UEs in limited 16.1.0
service state

2019-03 CP-83 CP-190082 (0412 2| A |Mandating UE sending registration complete for SOR 16.1.0

2019-06 CP-84 CP-191148 (0403 2| B |CAG selection 16.2.0

2019-06 CP-84 CP-191148 0413 2| B |SNPN selection - new subclauses 16.2.0

2019-06 CP-84 CP-191148 0414 3] B |SNPN selection - update of existing subclauses 16.2.0

2019-06 CP-84 CP-191144 10415 2| B |Configuration of RLOS preferred PLMN list 16.2.0

2019-06 CP-84 CP-191131 0418 1{ F [Add MICO requirements to the clause on "No suitable cell" 16.2.0

2019-06 CP-84 CP-191147 0419 1{ F [Adding "limited service state" as a definition 16.2.0

2019-06 CP-84 CP-191131 |0420 1{ F [E-UTRA access in N1 mode 16.2.0

2019-06 CP-84 CP-191128 (0421 1| B [PLMN selection based on Preferred CloT Network Behavior 16.2.0

2019-06 CP-84 CP-191144 0424 1{ B |Additional updates to Network Selection procedure for accessto |16.2.0
RLOS

2019-06 CP-84 CP-191128 |0425 1{ B [PLMN selection for WB-N1 UEs operating in CE mode 16.2.0

2019-06 CP-84 CP-191144 |0426 2| F |NO Service and RLOS 16.2.0

2019-06 CP-84 CP-191131 [0427 4] F |Managing OPLMN list 16.2.0

2019-06 CP-84 CP-191144 0429 1| B [Manual PLMN selection for RLOS 16.2.0

2019-06 CP-84 CP-191131 |0431 1{ F [Dynamic generation of SOR Information 16.2.0

2019-06 CP-84 CP-191131 [0432 1{ F [Emergency service handling for SOR 16.2.0

2019-06 CP-84 CP-191131 0433 F [Scope update for RRC inactive 16.2.0

2019-09 CP-85 CP-192072 10435 3] F |Corrections for CAG selection 16.3.0

2019-09 CP-85 CP-192072 0436 1[{ F [Missing SNPN terms 16.3.0

2019-09 CP-85 CP-192072 [0437 1{ F [Corrections for SNPN selection 16.3.0

2019-09 CP-85 CP-192072 0438 1{ F [Lists of temporarily and permanently forbidden SNPNs 16.3.0

2019-09 CP-85 CP-192072 0439 2] F |"5GS forbidden tracking areas for regional provision of service" 16.3.0
and MS operating in SNPN access mode

2019-09 CP-85 CP-192055 (0440 4| F |Interactions between SOR-AF and other core network entities 16.3.0

2019-09 CP-85 CP-192055 |0441 F |Clarification of possible PLMN/RAT selection due to cause 16.3.0
value#15

2019-09 CP-85 CP-192071 [0442 3] F |eDRX/relaxed monitoring HPLMN scan conflicts 16.3.0

2019-09 CP-85 CP-192055 |0444 1| F [Handling of SOR failure encountered in manual mode of 16.3.0
operation

2019-09 CP-85 CP-192072 |0446 1 F [Addition of unified access control configuration to the "list of 16.3.0
subscriber data" for access to SNPNs

2019-09 CP-85 CP-192055 (0449 1| F [OPLMN list handling 16.3.0

2019-12 CP-86 CP-193092 |0445 2| F |Clarification on sending of REGISTRATION COMPLETE 16.4.0
message for SOR during registration

2019-12 CP-86 CP-193092 [0448 2| F |Periodic location registration for 5GS operation 16.4.0

2019-12 CP-86 CP-193112 |0451 3| B |RLOS conditions for LR 16.4.0

2019-12 CP-86 CP-193117 |0453 1] F |SNPN and credentials of AKA based authentication 16.4.0

2019-12 CP-86 CP-193117 0454 1| F ["5GS forbidden tracking areas for roaming” and MS 16.4.0
operating in SNPN access mode

2019-12 CP-86 CP-193092 |0455 F |Forbidden PLMNs related updates 16.4.0

2019-12 CP-86 CP-193092 |0456 F |Corrections to SOR procedures 16.4.0

2019-12 CP-86 CP-193117 (0458 F |Manual CAG selection not allowed during emergency PDU| 16.4.0
session.
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2019-12 CP-86 CP-193117 |0459 2| F [Handling of the forbidden TAl list for regional provision of |16.4.0
service and forbidden SNPN lists when the SIM is
removed in case of AKA-based SNPN

2019-12 CP-86 CP-193117 |0460 2| F |IMSI-based SUPI in an SNPN and impact to the “list of 16.4.0
subscriber data”

2019-12 CP-86 CP-193117 |0461 1| F [No suitable cell in an SNPN 16.4.0

2019-12 CP-86 CP-193117 (0462 1| F |Resolution of editor’'s notes on states, figures and tables 16.4.0
for SNPN

2019-12 CP-86 CP-103092 | 0465 4] F [Acquiring user location information for SOR 16.4.0

2019-12 CP-86 CP-193117 |0467 C [Handling of multiple entries with same SNPNt 16.4.0

2019-12 CP-86 CP-193117 (0468 F | Definitions and abbreviations update for SNPN Access 16.4.0
Technology and other correction

2019-12 CP-86 CP-193117 |0469 F | Missing condition for entering limited service in SNPN 16.4.0
access mode

2019-12 CP-86 CP-193114 0470 F |Handling of CSG selection mode 16.4.0

2019-12 CP-86 CP-193092 |0474 F |Adding definition for SOR-AF function 16.4.0

2019-12 CP-86 CP-193099 |0475 2| F [SOR - adding a reference to OTAFspecification 16.4.0

2019-12 CP-86 CP-193117 |0477 1| F |NAS providing AS with a "CAG information list" 16.4.0

2019-12 CP-86 CP-193117 10478 1| F |Clarification on figures for PLMN selection 16.4.0

2019-12 CP-86 CP-193092 |0479 2| F [SOR call flow corrections in 23.122 16.4.0

2020-03 CP-87e CP-200110 |0482 F |Streamlining RAT's that can be scanned after E-UTRAN [ 16.5.0
disable due to no voice service

2020-03 | CP-87e CP-200110 |0483 F [Emergency service missing condition for performing 16.5.0
registration update

2020-03 CP-87e CP-200110 (0484 2| F [Clarification of forbidden PLMNSs list 16.5.0

2020-03 CP-87e CP-200094 (0485 3| F [Update of steering of roaming information for different 16.5.0
registration types

2020-03 CP-87e CP-200110 |0486 1] F |Usage of SoR-AF function 16.5.0

2020-03 CP-87e CP-200110 (0488 4| F [Correction to handling of a PDU session for emergency 16.5.0
service at SOR

2020-03 CP-87e CP-200129 |0489 F |Clarification to manual CAG selection 16.5.0

2020-03 CP-87e CP-200129 |0491 1| B [Limited Service state on CAG cell. 16.5.0

2020-03 CP-87e CP-200129 0492 1] F |Correction to Limited service state for SNPN 16.5.0

2020-03 CP-87e CP-200129 (0493 2| F [Presentation of PLMN with non-CAG cells for manual 16.5.0
selection

2020-03 | CP-87e CP-200124 10494 1| F |Clarify that a UE operating in N1 mode do not attemptto | 16.5.0
access RLOS.

2020-03 | CP-87e CP-200124 0495 2| B [Support of restriction on access to RLOS 16.5.0

2020-03 CP-87e CP-200124 0496 B |Manual network selection procedure for access to RLOS | 16.5.0

2020-03 CP-87e CP-200129 |0497 1| F |Correction on term "shared network" definition for SNPN [ 16.5.0

2020-03 CP-87e CP-200129 |0498 C |UE identifier for SNPN 16.5.0

2020-03 CP-87e CP-200129 |0500 F | Determination of CAG cell 16.5.0

2020-03 | CP-87e CP-200129 10502 1| F [List of SNPNs for which the N1 mode capability was 16.5.0
disabled

2020-03 CP-87e CP-200129 |0503 1| F |Display of the human readable name of an SNPN 16.5.0

2020-03 CP-87e CP-200105 |0504 F |"CAG information list" preventing selection of any 16.5.0
available and allowable PLMN

2020-06 CP-88e CP-201100 [0481 5| F |Correction for SOR-AF 16.6.0

2020-06 CP-88e CP-201135 0499 7] C [Manual CAG selection 16.6.0

2020-06 CP-88e CP-201100 |[0508 F |SoR in HPLMN after registration 16.6.0

2020-06 CP-88e CP-201100 |0509 1{ F [Modification of exchanges between SOR-AF and UDM 16.6.0

2020-06 CP-88e CP-201107 |[0510 1| F [OTAF renamed to SP-AF 16.6.0

2020-06 CP-88e CP-201135 |0511 1| C [Management of forbidden SNPNs list upon receipt of a non- 16.6.0
integrity protected reject message

2020-06 CP-88e CP-201100 |0513 F [Correction of the handling of timer TG 16.6.0

2020-06 CP-88e CP-201135 |0517 1[{ F [Correction on no suitable cell 16.6.0

2020-06 CP-88e CP-201360 0518 5] C |Presentation of Human readable nhame for CAG cell 16.6.0

2020-06 CP-88e CP-201135 |0522 2| F |Sending CAG information list — option 1 16.6.0

2020-06 CP-88e CP-201135 |[0524 F |figures 1, 2a, 2b, 3 and table 2 not applicable in SNPN 16.6.0

2020-06 CP-88e CP-201135 0525 1[{ C [Selected CAG-ID from the NAS layer to the AS layer 16.6.0

2020-06 CP-88e CP-201135 0526 1| F [CAG selection is optional in the manual network selection mode | 16.6.0

2020-06 CP-88e CP-201135 |0528 2] F |correction to network selection in case of multiple subscribed 16.6.0
SNPNs

2020-06 CP-88e CP-201135 0529 F [Correction to Manual CAG selection procedure 16.6.0

2020-06 CP-88e CP-201100 0530 1{ F [UDM support of communication with SOR-AF 16.6.0

2020-06 CP-88e CP-201100 [0532 1| F [SOR-AF in scope 16.6.0

2020-06 CP-88e CP-201135 |0536 2| F |Updates to SNPN selection 16.6.0
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2020-06 CP-88e CP-201100 |0538 F [Storing the PLMN identity in the “forbidden PLMN list" for 56GMM | 16.6.0
cause #73 "Serving network not authorized"
2020-06 CP-88e CP-201100 |0539 F _[Clarification of the use of T3245 16.6.0
2020-06 CP-88e CP-201135 0540 F |Reference correction for SNPN 16.6.0
2020-06 CP-88e CP-201131 0544 1{ F [Clarification of cause #35 in limited service state 16.6.0
2020-06 CP-88e CP-201314 0545 2| F |Correction to CAG selection in automatic mode. 16.6.0
2020-06 CP-88e CP-201135 0547 F [Resolving editor’s note in Limited service condition on a CAG cell. [ 16.6.0
2020-06 CP-88e CP-201135 0548 1{ F [Removal of selected CAG-ID in automatic selection mode. 16.6.0
2020-06 CP-88e CP-201135 |0549 F [Clarification to SNPN manual selection. 16.6.0
2020-06 CP-88e CP-201135 |0550 1{ F [Clarification to SNPN registration after SNPN selection. 16.6.0
2020-06 CP-88e CP-201100 |0552 2| F |On the parameters provided to the SOR-AF from the UDM. 16.6.0
2020-06 CP-88e CP-201107 (0554 F | SP-AF services. 16.6.0
2020-07 CP-88e Editorial corrections by rapporteur 16.6.1
2020-09 CP-89e CP-202170 [0527 5| F |Human readable network name for SNPN 16.7.0
2020-09 CP-89% CP-202170 |0542 2| F |Alternative to CR#0514: Correction of the handling of timer TG for | 16.7.0
SNPNs
2020-09 CP-89e CP-202170 [0559 F [Correction of implementation of CP-201314 16.7.0
2020-09 CP-89% CP-202257 |0561 3] F |SUPI types of subscriber identifier in "list of subscriber data" 16.7.0
2020-09 CP-89e CP-202149 |0564 1{ F [Security checking of Steering of roaming 16.7.0
2020-09 CP-89% CP-202149 |0565 F [Steering of roaming to a forbidden PLMN 16.7.0
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