ETS| TS 101 376-3-10 V3.3.1 (2012-12)

GEO-Mobile Radio Interface Specifications (Release 3);
Third Generation Satellite Packet Radio Service;
Part 3: Network specifications;

Sub-part 10: Functions related to
Mobile Earth Station (MES) in idle mode;
GMR-1 3G 43.022



GMR-1 3G 43.022 2 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

Reference
RTS/SES-00328-3-10

Keywords

3G, GMPRS, GMR, GPRS, GSM, GSO,
interface, MES, mobile, MSS, radio, satellite,
S-PCN

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

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

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

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
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2012.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

GMR-1 3G 43.022 3 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 5
0 Yo (o SRS 5
gLl [N o1 o o [OOSR 6
1 o010 PR 8
2 L= £ 101 8
21 NOFMEBLIVE FEFEIEINCES ......cutititiite ittt ettt sttt h et e e bbbt e b e e ae e s e e e e s e besheeb e s bt ebe et ensenbese e besaeebenaeeneennens 8
2.2 INFOrMELIVE FEFEIEINCES. ... ettt e bbb bt e st e s e et e s b sh e e e e s e beseesbesbeebesneeneennens 9
3 Definitions and @DBreVIaLiONS...........coveiiiririeese e ettt 10
31 D= T 0T (0] 1P 10
3.2 Y o] 1= V7= (0] P 11
4 (€1 1 = 0 (=S ot 1 1o HU PSP T TP SRR URPP PPN 11
4.1 Comparison of GMR-1 and GMR-1 3G satellite systems with terrestrial cellular systems.........cccooeveenienne 11
4.2 Ko (T 030 o [T TP P TR PR TSRO 12
5 Requirements and teChnical SOIULIONS.........ccoiiiieiiie et ere s 12
5.1 S VLo c o= o 7= | o ] L =SSR 12
511 N 0T = IS Lo OO RN 13
5.1.2 T TN = o = oo TP RRN 13
513 Position-restricted service (A/GD MO ONIY) ...c..cuiiiiiiiiireere bbb 14
514 ATEITING SEIVICE ...ttt h bbbt b bt e b e bt e b e s e bt e b e e e ae e b e b e st eb e bt nbe b 14
515 N T T T oS RRSRN 15
52 SPOL DEAIM SEIECHION. ...ttt b bt b e et bt b e bbb 15
521 010 B 0= 1 15
5211 NOIME] SPOL DEAMIS. ... et et e e ste e e e sae e s aeesre e te e teenteeseesseesneesneesneesseenseenseans 15
5212 Dark spot beams (A/GD MO ONIY) ....vveieeeee e et nrees 15
5.2.2 U o1 = = 15
523 INitial POt DEAM SEIECION ... .ot e b et e e te e reeteeeeeneesnes 16
5231 Spot beam selection with a co-operating gateway (A/Gb mode only) .......ccevvecvececceesieseee e, 16
524 Spot beam restriction Dy SYStEM FESPONSE .......oouiiririiieie ettt b bbb e ebesneseenen 16
525 SYSEM INFOIMELION (SI) .ttt ettt b e bt eb e b e e b b ne b e sbennenea 17
526 Transition between normal spot beam and dark spot beam (A/Gb mode only) .........ccceevevvnincineneen 18
527 Anchor BCCH (A-BCCH) and Temporary BCCH (T-BCCH) (A/Gb mode only) ........cccovevvencieneniennn 19
5.3 PLMN SEl€CtiON AN FOBIMING. .....cteeeeerterieiertese ettt b et sb et b et eb s se b e s b et e s e eb e s neens 19
531 Selection of PLMN (A/GD MOUE ONIY) ....vviieeie ettt et te e e esee e e teenesneesnes 19
5311 PLMN SeleCtion iN GIMR-L1 3G ..ottt sttt st st be st e b e e ebesbeneenens 20
5.3.1a Selection of PLMN and roaming (IU-MOUE) .........cccueeiureiuieiesieesieesieesesseesee e e sseeste e e esae e sseeseeeesneesnes 20
5.3.2 Geographic restrictions on service delivery (A/Gb mode ONlY)........ooeevvecicceeneeseee e 20
5.3.2a Geographic restrictions on service delivery (IU-MOdE).........couevieiieieiie e 20
5.3.2b Regional provision Of SErVICe (IU MOTE).......cccui ittt et teeteenesnee e 21
533 Multiple GMR-1L/GMR-1 3G SYSLEMS .....cuecuirieuerterieitete sttt sbe e it s r e sbe et b e et b e st st se et st se et sbe e 21
54 Position determination (A/GD MOGE) ........cc.ciiiiiiriiieree et b e 21
54.1 POSITION FEPOITING. ...ttt ettt ettt et b e e bt bbb e e e bt b et e bt e b e ss e st b e se et b e s b et eb e b e 21
542 GPS reCEIVEN SYSLEIM SUDPPOM .....ccveveaeetesteseet sttt ettt ettt b e e ebe b se s b e e b se et b e seese et e sbe e ebesbe e ebesbeneren 21
54.3 POSItiON VErifiCation SYSIEM GCCESS.......coueuiitireeierie ettt et b e et b e et sb e e 22
55 Dedicated mode to idle mode transition (A/Gb MO ONIY) .........coiireiiriieirieeee s 22
5.6 Barred LAS aN0 8CCESS COMLIO ..ottt ettt sttt e bbbt bt e e e se e e et e e e ebesneene e e ennees 22
5.7 RAOIO CONSLIAINTS ... vttt ettt h et e e s ekt be b e ae e s e e e e s e besh e e b e s Rt eheene e e e abeseenbeeneene e e eneees 22
5.8 Transition in/out GMR-1 idle mode (A/GB MOde ONlY) ........ocvvcieceeeeeee e 23
58.1 Kol [=-SX 0 ] o= = £ o] o 1 23
582 DUl MOOE HOIA THMEN ...ttt ettt e et sb e bbbt et e e e besaeebe e e enneneens 23
6 OVENall PrOCESS SITUCLUIE........c.eieeeit ettt sttt b bbb e e e e e e e e e st e st nb e abe e nnenn e 24
6.1 PIOCESS O ...ttt ettt e b bt h bt h bt h e h e e b bt s bR e R R R Rt Rt Rt R e e a e e 24
6.2 SPOt DEAIM SEIECHION PIOCESS.......eueeveeeeete ettt bbbt b et b bt b e et b e bbb 25

ETSI



GMR-1 3G 43.022 4 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

6.2.1 List of states for the Spot beam SEl€CtiON PrOCESS.........ccveieeieiie e 25
6.2.2 INitial POt DEAM SEIECHION ...t e e st et et e e be e reeteeneeeneesnes 27
6.2.3 Sl o= T =S = <ot Ao o 28
6.2.4 Gateway response t0 CNaNNE]l FEOUESES...........oiiiiirie et e st et e beenteeneeneesnes 28
6.2.5 2] @L == 1= o] o PSR PRSR P S 29
6.2.5.1 PrimMary BOCH ISE...ueiueieieieiee ettt sttt sttt e st et e st e sbe e et e sae e esesbeneenens 29
6.252 Selection ProcedUure fOr BCCHS.......couiiiier et 29
6.25.3 SPOt DEAM VEITTICAIION ...ttt bbb e 30
6.254 Availahility expansion and restriction by SyStem reSPONSES ........cceveeererrerierene e 30
6.2.6 Dedicated mode to idle mode transition (A/Gb MO ONlY) ........cooeiiiriiiieneeee e 31
6.2.6a Connected mode to idle mode transition (1U MOAE ONIY) .......c.ciiieiiirieinereese e 32
6.2.7 LIMITEA SEIVICE ...ttt bttt b e bt b e h ek e et et e s e e e Rt e bt eheeb e e heea e e e e b e nbesbeebe e e ennennea 32
6.3 PLMN selection process (A/Gb MOAE ONIY) ......eoieeieee ettt 32
6.3.1 List of states for the PLMN SEl€CtION PrOCESS .........cecuiiieiieiierie ettt ssae st teeae e e 32
6.3.1.1 List of states for automatic mode (fIQUIre 6.3) .......ccouveiieieeiece e 33
6.3.1.2 List of states for manual Mode (FIQUIrE 6.4) .......cueiueieeiee et ae e 34
6.3.2 e o[RS = o] o = W I 1Y P 34
6.3.3 L IV NI o 1 o o P RTRN 35
6.3.3.1 MES switch-on or recovery from [ack Of COVErage. ... 35
6.3.3.1.1 Automatic network Selection MOdE PrOCEAUNE ..........coeriirerieeee ettt ere 35
6.3.3.1.2 Manual network selection MOdeE PrOCEAUNE............ecuciriieirieeet ettt 36
6.3.3.2 LU (== o o] o 1SRRI 36
6.3.32.1 Automatic NEtWOrk SEleCiON MOOE ........oiueieiieeeee e e s 36
6.3.3.2.2 Manual NEtWOrk SElECHION MOGE..........coeiieieeeiere e et 36
6.3.4 ADNOIMMAl CBSES. ...ttt bttt b bt bt eb e ae ek e e e e s et e sh e eb e s bt eh e et e s et e ebenbeereene e e enne e 36
6.3.5 Roaming NOt allOWEd INTRIS LA ....coei ettt et et e st e te e be e teeneeneesneesnes 37
6.3.6 PLMN selection proCesS (IU-MOUE) .........cceiieruieiiieeesieseeseesesteseeseeseesaeesseeaeesaesseasseesseesseesessessssnsesnes 37
6.4 POSitioN AELErMiNGLiON PIrOCESS......icveeeeieteesteeeetesteseesteesteestesaeseesseesseaseeseeaseesseenseessesssesnsesseesnessseesseansennsenns 37
6.4.1 (o (Lol g0 0 (Sl 7= =0 1< = £ 37
6.4.2 RECEIVES OPEIALTON ...ttt b e bt b e bt b e s bt b e e bt b s et b e s e et b e b et sbe st 37
6.4.3 Configuration of POSitioN EtErMINGLION. .........c.iieiiiieere e b e e seenea 37
6.4.4 "CUITENE" POSITION SLOTBOE. ... cveeeeeiteieeiert ettt h bbbt b b e bt b s bt b s sb e s e b b ens 38
6.4.5 "REPOrted” POSITION SIOTATE ......eveueetereeiertereei ettt ettt b e bbb bt e bt b e bbbt b b se bt e e ens 38
6.4.6 D1 = 1o o RSP RSN 38
6.5 Location registration process (A/Gh MO ONlY) .......oovv i s 38
6.5.1 List of statesfor location registration (figure 6.5) ........cccuecieieeiiiie it 39
6.5.2 (C= 0T o O SPPSPSSN 40
6.5.3 Initiation Of 10CAtTION FEQISLIAliON ......eccvi et e st et e e te e reeteeneeneeenes 41
6.5.4 PeriodiC |0CatiON FEQISITALION .......cveeeecee ettt te e e e st e s te e beesteesaessaesteesse e reeseeneeeneesnes 42
6.5.5 IMSI attaCh/detaCh OPErELION .......ccueeieiee ettt e s e te et e e reenteenesneeenes 43
6.5.6 Location registration process (1U-MOAE ONIY) .......cviiririiirieereree e 43
6.6 (LSS T 0T [Tor= 1o gL SRR 43
6.6.1 S YKo caT 0T Mo (o o PP SRS 43
6.6.2 GMR-1 0r GMR-1 3G SErVICE INAICATION .....coiiie ittt eeneas 43
6.6.3 (€1 SR 1To (1= 1 o] o SRS 44
6.7 NON-VOl atil€ StOrage FEQUITEIMIENTS.......ccueiteietireeeetest ettt ettt se st sb et sb s s e bt sa e ese s e s s b e enesne e e e enis 44
6.8 BCCH broadCasting @n0 SIOFAQgE .........ecuveriieieeieeite e see st e steeste et testee s e teesteesaesseesneesseesseeseesseesseensesnsesneesnes 44
6.9 Pageability of the mobile SUDSCIIDES ..o e 45
6.10 MM/GMM FESLArt PrOCEOUIE.........eeieeeiee et et eee et e st e et e e etestessaeseesaeesseeseeseeaseesseesseesseentesnsesseesneesseesseensennsenns 45
6.11 Gateway (GW) seleCtion (1U MOUE ONIY) ..ocuveeieiecee ettt te e re e se e e e s e eraeenaesraesreas 45
6.11.1 Gateway SElECHON FIEOUEINCY ......cccueeiieeeetee e e e e st e ste e e e e s te e teesteeseesseesteesseesesneesseesneesseenseensenns 45
6.11.2 L OO FACION ASSESSITIENL .....ccueiutiititerte ettt sttt sttt he et et se et et eb e s bt e st e seese e beseeeb e s bt ebe e e e ne e besbeebe e e enneneens 45
Annex A (informative): Bibliograpny ....oceeee e e e 47
[ TS 0] Y OSSPSR 49

ETSI



GMR-1 3G 43.022 5 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document 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 (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, 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 ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETS| Technical Committee Satellite Earth Stations and
Systems (SES).

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

Version 3.m.n
where:
. the third digit (n) isincremented when editorial only changes have been incorporated in the specification;

e thesecond digit (m) isincremented for all other types of changes, i.e. technical enhancements, corrections,
updates, etc.

The present document is part 3, sub-part 10 of a multi-part deliverable covering the GEO-Mobile Radio Interface
Specifications (Release 3); Third Generation Satellite Packet Radio Service, asidentified below:

Part 1.  "General specifications’;
Part2:  "Service specifications';
Part 3: " Network specifications":
Sub-part 1: "Network Functions; GMR-1 03.001";
Sub-part 2: "Network Architecture; GMR-1 03.002";
Sub-part 3: "Numbering, addressing and identification; GMR-1 23.003";
Sub-part 4: "Organization of Subscriber Data; GMR-1 03.008";
Sub-part 5: "Technical realization of Supplementary Services, GMR-1 03.011";
Sub-part 6: "L ocation Registration and Position I dentification Procedures; GMR-1 03.012";
Sub-part 7. "Discontinuous Reception (DRX); GMR-1 03.013";
Sub-part 8: "Support of Dual-Tone Multifrequency Signaling (DTMF); GMR-1 03.014";
Sub-part 9: "Security related Network Functions; GMR-1 03.020";
Sub-part 10: " Functionsrelated to Mobile Earth Station (MES) in idle mode; GM R-1 3G 43.022";

Sub-part 11:  "Technical realization of the Short Message Service (SMS) Point-to-Point (PP);
GMR-1 03.040";
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Sub-part 12:  "Technical realization of the Short Message Service Cell Broadcast (SMSCB);
GMR-103.041";

Sub-part 13:  "Technical realization of group 3 facsimile using transparent mode of transmission;
GMR-1 03.045";

Sub-part 14:  Transmission Planning Aspects of the Speech Service in the GMR-1 system; GMR-1 03.050";
Sub-part 15:  "Line Identification supplementary service - Stage 2; GMR-1 03.081";
Sub-part 16:  "Call Barring (CB) supplementary services - Stage 2; GMR-1 03.088";
Sub-part 17:  "Unstructured Supplementary Service Data (USSD) - Stage 2; GMR-1 03.290";
Sub-part 18:  "Termina-to-Terminal Call (TtT); GMR-1 03.296";
Sub-part 19:  "Optimal Routing technical realization; GMPRS-1 03.297";
Sub-part 20:  "Technical realization of High-Penetration Alerting; GMR-1 03.298";
Sub-part 21:  "Position Reporting services, Stage 2 Service description; GMR-1 03.299";
Sub-part 22:  "Overall description of the GMPRS radio interface; Stage 2; GMR-1 3G 43.064";
Sub-part 23:  "Radio Access Network; Overall description - Stage 2; GMR-1 3G 43.051";

Part 4:  "Radio interface protocol specifications’;

Part5:  "Radio interface physical layer specifications';

Part 6:  "Speech coding specifications’;

Part 7.  "Terminal adaptor specifications'.

Introduction

GMR stands for GEO (Geostationary Earth Orbit) Mobile Radio interface, which is used for Mobile Satellite Services
(MSS) utilizing geostationary satellite(s). GMR is derived from the terrestrial digital cellular standard GSM and
supports access to GSM core networks.

The present document is part of the GMR Release 3 specifications. Release 3 specifications are identified in the title
and can also be identified by the version number:

o Release 1 specifications have a GMR 1 prefix in the title and a version number starting with "1" (V1.x.X).
. Release 2 specifications have a GMPRS 1 prefix in the title and a version number starting with "2" (V2.x.x).
0 Release 3 specifications have a GMR-1 3G prefix in the title and a version number starting with *3" (V3.x.x).

The GMR release 1 specifications introduce the GEO Mobile Radio interface specifications for circuit mode Mobile
Satellite Services (MSS) utilizing geostationary satellite(s). GMR release 1 is derived from the terrestria digital cellular
standard GSM (phase 2) and it supports accessto GSM core networks.

The GMR release 2 specifications add packet mode servicesto GMR release 1. The GMR release 2 specifications
introduce the GEO Mobile Packet Radio Service (GMPRS). GMPRS is derived from the terrestrial digital cellular
standard GPRS (included in GSM Phase 2+) and it supports access to GSM/GPRS core networks.

The GMR release 3 specifications evolve packet mode services of GMR release 2 to 3rd generation UM TS compatible
services. The GMR release 3 specifications introduce the GEO-Mobile Radio Third Generation (GMR-1 3G) service.
Where applicable, GMR-1 3G is derived from the terrestrial digital cellular standard 3GPP and it supports access to
3GPP core networks.
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Due to the differences between terrestrial and satellite channels, some modifications to the GSM or 3GPP standard are
necessary. Some GSM and 3GPP specifications are directly applicable, whereas others are applicable with
modifications. Similarly, some GSM and 3GPP specifications do not apply, while some GMR specifications have no
corresponding GSM or 3GPP specification.

Since GMR is derived from GSM and 3GPP, the organization of the GMR specifications closely follows that of GSM
or 3GPP as appropriate. The GMR numbers have been designed to correspond to the GSM and 3GPP numbering
system. All GMR specifications are allocated a unique GMR number. This GMR number has a different prefix for
Release 2 and Release 3 specifications as follows:

o Release 1: GMR n xx.zyy
. Release 2. GMPRS n xx.zyy

. Release 3: GMR-1 3G xx.zyy

- xX.0yy (z=0) isused for GMR specifications that have a corresponding GSM or 3GPP specification. In
this case, the numbers xx and yy correspond to the GSM or 3GPP numbering scheme.

- xXx.2yy (z = 2) is used for GMR specifications that do not correspond to a GSM or 3GPP specification. In
this case, only the number xx corresponds to the GSM or 3GPP numbering scheme and the number yy is
allocated by GMR.

- n denotes thefirst (n = 1) or second (n = 2) family of GMR specifications.

A GMR system is defined by the combination of a family of GMR specifications and GSM and 3GPP specifications as
follows:

0 If a GMR specification exists it takes precedence over the corresponding GSM or 3GPP specification (if any).
This precedence rule applies to any referencesin the corresponding GSM or 3GPP specifications.

NOTE: Any referencesto GSM or 3GPP specifications within the GMR specifications are not subject to this
precedence rule. For example, a GMR specification may contain specific references to the corresponding
GSM or 3GPP specification.

. If a GMR specification does not exist, the corresponding GSM or 3GPP specification may or may not apply.
The applicability of the GSM and 3GPP specificationsis defined in TS 101 376-1-2 (GMR-1 3G 41.201) [2].

The clause numbering and the table numbering and figure numbering in the present document are aligned to the
corresponding numbering of TS 101 376-3-10 (Release 2) (GMPRS-1 03.022) [15] asfar as possible.
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1 Scope

The present document gives an overview of the tasks undertaken by a GMR-1 Mobile Earth Station (MES) when inidle
mode, that is, switched on but not having a dedicated channel allocated, e.g. not making or receiving acall. It also
describes relevant network functions. The idle mode functions are also performed by a MES as long as no dedicated
channel is allocated to the MES.

The present document specifies the idle mode operation. Further details are givenin TS 101 376-4-8 [4] and
TS 101 376-5-6 [7].

Clause 4 of the present document gives a general description of the idle mode process. Clause 5 outlines the main
requirements and technical solutions of those requirements. Clause 6 describes the processes used in idle mode.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly
refersto the latest version of that document in Release 7 or to the latest version of that document in the latest release
lessthan 7.

In the case of a reference to a GMR-1 3G document, a non-specific reference implicitly refersto the latest version of
that document in the same Release as the present document.

[1] ETSI TS 101 376-1-1: "GEO-Mobile Radio Interface Specifications (Release 2) General Packet
Radio Service; Part 1: General specifications, Sub-part 1: Abbreviations and acronyms,
GMPRS-1 01.004".

NOTE: Thisisareferenceto a GMR-1 Release 2 specification. See the introduction for more details.

[2] ETSI TS 101 376-1-2: "GEO-Mohile Radio Interface Specifications Release 3); Third Generation
Satellite Packet Radio Service; Part 1. General specifications; Sub-part 2: Introduction to the
GMR-1 family; GMR-1 3G 41.201".

[3] ETSI TS 101 376-3-21: "GEO-Mobile Radio Interface Specifications; Part 3: Network
specifications; Sub-part 21: Position Reporting services, Stage 2 Service description;
GMR-103.299".

NOTE: Thisisareferenceto a GMR-1 Release 1 specification. See the introduction for more details.

[4] ETSI TS 101 376-4-8: "GEO-Mohile Radio Interface Specifications (Release 3); Third Generation
Satellite Packet Radio Service; Part 4: Radio interface protocol specifications,
Sub-part 8: Mobile Radio Interface Layer 3 Specifications; GMR-1 3G 44.008".

[5] ETSI TS 101 376-5-2: "GEO-Mobile Radio Interface Specifications (Release 3); Third Generation
Satellite Packet Radio Service; Part 5: Radio interface physical layer specifications;
Sub-part 2: Multiplexing and Multiple Access; Stage 2 Service Description; GMR-1 3G 45.002".
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[6]

[7]

8]

[9]

[10]
[11]

[12]

[13]

[14]

[15]
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ETSI TS 101 376-5-5: "GEO-Mohile Radio Interface Specifications (Release 3); Third Generation
Satellite Packet Radio Service; Part 5: Radio interface physical layer specifications;
Sub-part 5: Radio Transmission and Reception; GMR-1 3G 45.005".

ETSI TS 101 376-5-6: "GEO-Mobile Radio Interface Specifications (Release 3); Third Generation
Satellite Packet Radio Service; Part 5: Radio interface physical layer specifications;
Sub-part 6: Radio Subsystem Link Control; GMR-1 3G 45.008".

ETSI TS 101 376-5-7: "GEO-Mobile Radio Interface Specifications (Release 3); Third Generation
Satellite Packet Radio Service; Part 5: Radio interface physical layer specifications;
Sub-part 7: Radio Subsystem Synchronization; GMR-1 3G 45.010".

ETSI TS 143 022: "Digita cellular telecommunications system (Phase 2+); Functions related to
Mobile Station (MS) in idle mode and group receive mode (3GPP TS 43.022)".

Void.

ETSI TS 123 122: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); Non-Access-Stratum (NAS) functions related to Mobile
Station (MS) inidle mode (3GPP TS 23.122)".

ETSI TS 123 060: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); General Packet Radio Service (GPRS); Service
description; Stage 2 (3GPP TS 23.060)".

ETSI TS 124 008: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); LTE; Mabile radio interface Layer 3 specification; Core
network protocols; Stage 3 (3GPP TS 24.008)".

ETSI TS 101 376-4-13: "GEO-Mobile Radio Interface Specifications (Release 3); Third
Generation Satellite Packet Radio Service; Part 4: Radio interface protocol specifications;
Sub-part 13: Radio Resource Control (RRC) protocol; lu Mode; GMR-1 3G 44.118".

ETSI TS 101 376-3-10: "GEO-Mobile Radio Interface Specifications (Release 2) General Packet
Radio Service; Part 3: Network specifications; Sub-part 10: Functions related to Mobile Earth
Station (MES) in idle mode; GMPRS-1 03.022".

NOTE: Thisisareferenceto a GMR-1 Release 2 specification. See the introduction for more details.

[16] ETSI TS 101 376-4-14: "GEO-Mobile Radio I nterface Specifications (Release 3); Third
Generation Satellite Packet Radio Service; Part 4: Radio interface protocol specifications;
Sub-part 14: Mobile Earth Station (MES) - Base Station System (BSS) interface; Radio Link
Control/Medium Access Control (RLC/MAC) protocol; lu Mode; GMR-1 3G 44.160".
2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

ETSI TS 125 413: "Universal Mobile Telecommunications System (UMTS); UTRAN lu interface
Radio Access Network Application Part (RANAP) signalling (3GPP TS 25.413)".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TS 101 376-1-2 [2] and the following
apply:

A-BCCH (A/Gb mode only): broadcast channel which:
1) usesan ARFCN onthe BCCH_FULL_LIST for the serving satellite;
2) isilluminated permanently in a satellite system;
3) isaways be transmitted with full BCCH power;
4)  can belisted on aneighbour BCCH list; and
5)  can be used for RSSI-based spot beam selection.

A/Gb mode: MES operating mode that applies with a Release 1 (GMR-1) or Release 2 (GMPRS-1) radio access
network

NOTE: For the multi system case the mode is determined by the current serving radio access network.
BCCH carrier: frequency carrier which is used by either an FCCH or an FCCH3 multiplexed with a BCCH/CCCH

Dark Beam (A/Gb mode only): spot beam that is not activated and has no satellite resource alocated, or a spot beam
that is activated but not illuminated

NOTE: To activate abeamisto allocate Subband and Frequency Slot resource, and perform routing over the
satellite payload. To illuminate a beam isto start BCCH signal transmission using already activated
satellite resource.

lu mode: MES operating mode that applies with a Release 3 (GMR-1 3G) radio access network
NOTE: For the multi system case the mode is determined by the current serving radio access network.
Location Registration (L R): may be either the Location Updating procedure or the Routing Area Update procedure

NOTE 1: A MESthat isIMSI attached to non-GMPRS services only performs location registration by the Location
Updating procedure. A MES that is IMSI attached to GMPRS services or to GMPRS and non-GMPRS
services performs location registration by the Routing Area Update procedure only when in a network of
network operation mode I. A MES performs location registration by the Routing Area Update procedure
(lu mode) when in a network of network operation mode | or 11.

NOTE 2: Both procedures are performed independently by the MES when it isIMSI attached to GMPRS and
non-GMPRS services in a network of network operation mode 11 or 111 (see TS 123 060 [12]).

NOTE 3: Network operation modes | and Il for GMR-1 3G |u mode correspond to modes | and |1 for A/Gb mode,
respectively. Mode |11 appliesto A/Gb mode only, but not to lu mode (see TS 123 060 [12]).

Registration Area (RA): areain which mobile stations may roam without a need to perform location registration

NOTE: Theregistration area corresponds to the Location Area (LA) for performing location updating procedure,
and it corresponds to the routing area for performing the routing area update procedure.

Routing Area Indicator (RAI): indicator having asimilar format asthe LAl and asimilar in function to the LAI,
except that the RAI is used for provision of data services
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T-BCCH (A/Gb mode only): broadcast channel which:

1) canuseany frequency, i.e. it may be assigned to an ARFCN not given inthe BCCH_FULL_LIST for the
serving satellite;

2)  might not beilluminated or activated al the time;
3)  might not be transmitted with full BCCH power;
4) isnot listed in the neighbour BCCH list; and
5)  isnot used for RSSI-based spot beam selection.
spot beam: geographic coverage area equivalent to a cell in terrestrial mobile communications

NOTE: Severa BCCH carriers may share the same spot beam ID. This indicates that the geographic coverage
area of the BCCH carriersis coincident.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TS 101 376-1-1 [1] apply.

4 General description

4.1 Comparison of GMR-1 and GMR-1 3G satellite systems
with terrestrial cellular systems

A GMR-1 or GMR-1 3G satellite system differs from aterrestrial cellular system in several important respects but also
incorporates a number of the same radio and network architecture features.

In terrestrial cellular system, a cell is always wholly contained within asingle LA. InaGMR-1 or GMR-1 3G satellite
system, each BCCH carrier shall be associated with asingle LAI. Multiple BCCH channels may be provided in the
same spot beam with identical coincident geographic coverage or with overlapping geographic coverage where the
individual BCCH carrier LAls may be associated with the same or different PLMNSs.

In acellular system, a cell always provides access to only one base station and only one MSC or SGSN Core Network
(CN) elements. In GMR-1 or GMR-1 3G, a BCCH carrier within a spot beam shall provide access to one GS and to one
CN element. Multiple BCCH carriers within coincident or overlapping spot beams may provide access to different GS
and different CN elements. The gateways may have the same or different PLMN.

In aterrestria cellular system, PLMN selection has priority over cell selection, and any suitable cell of a selected
PLMN can be selected even if there are other stronger cells belonging to other PLMNSs. In GMR-1 or GMR-1 3G, only
the strongest or next to the strongest spot beam from a particular satellite should be camped on, and the PLMN should
be selected from the BCCHs of these spot beams.

Having coverage from more than one satellite of a single system operator is also a distinct attribute of a GMR-1 or
GMR-1 3G system, with no comparable situation in aterrestrial cellular system.

In aterrestrial cellular system, the position of the MSisindicated by cell selection and, optionally, by additional
functionality provided by GPS or some other technique. Ina GMR-1 or GMR-1 3G system, if the MES supports GPS
capability the MES is required to perform GPS position determination, use that position as part of spot beam selection,
and report its position to the network during the system access. If the MES does not support GPS capability, spot beam
selection is based on power measurements. In a GMR-1 or GMR-1 3G system, spot beam selection may include
Gateway selection where suitable or equivalent coverage is provided by spot beams associated with different Gateways.

In aterrestrial cellular system, any detectable signal can be a potential candidate for camp-on. However, dueto link
margins for the satellite frequency correction and broadcast channels (FCCH and BCCH) and the beamforming
properties of the satellite antenna, it is possible to receive asignal that is not from the spot beam associated with the
MESs|ocation. The MES scan procedure shall avoid camping on these spurious signals.
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In aterrestria cellular system, registration is permitted on any network for which a minimally acceptable signal can be
detected. InaGMR-1 or GMR-1 3G system, and assuming that the spurious signals described above have been rejected,
registration is not always allowed on detectable networks. Registration may be position based, as will be described later.
In thisregard, the GS may participate in the PLMN and RA selection process, which is never the casein acellular
system. However, a GMR-1 or GMR-1 3G system may or may not require MES position reporting.

The GMR-1 or GMR-1 3G system has different service levels: Normal Service, Alerting Service, Limited Service, and
No Service. Alerting service is optional for both the network and the MES.

The GMR-1 or GMR-1 3G system in A/Gb mode may use Dark Beams to manage the assignment of resources to spot
beams or to minimize unnecessary power consumption on the satellite. A spot beam may not have satellite frequency or
timeslot resources allocated, or may have resources allocated but may not be transmitting aBCCH signdl. In either case
the spot beam is called a Dark Beam.

4.2 Idle mode

The GMR-1 idle mode can be subdivided into four processes:
. Spot beam selection and resel ection.
J PLMN selection.
e  GPS position determination (for suitably eguipped MESS).
. Location registration.
The GMR-1 3G idle mode includes all of these GMR-1 idle mode processes plus one additional process:
. Gateway selection.

Clause 5 introduces the issues to be accommodated by idle mode, and describes at a general level how the idle mode
processes shall specifically solve them.

The functional aspects of the idle mode process are described in clause 5. The relationship between these processes is
illustrated in figures 6.1 and 6.1a (for GMR-1 3G). Theinternal states and state transitions within each process are
shown in figures 6.2 to 6.5.

5 Requirements and technical solutions

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

5.1 Service capabilities
The MES shall provide three levels of service: Normal Service, Limited Service, and No Service. The MES may

provide two additional levels of service: Position-Restricted Service (A/Gb mode only) and Alerting Service. The
service levels are shown schematically in figure 5.1.
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Figure 5.1: Service states

51.1 Normal Service

Normal Serviceis the capability wherein the MES has full service accessto the GMR-1 or GMR-1 3G system and
sufficient signal quality for two-way communication. In order to be in Normal Service, the MES shall be registered. For

Normal Service, the MES shall select a suitable spot beam, tune to that spot beam's BCCH + CCCH associated with the
selected PLMN, and register within the PLMN. If it registers successfully, it has Normal Service.

51.2 Limited Service

There are anumber of situations in which the MES is not allowed to register with any PLMN or the PLMN denies
registration, but the signal strength is acceptable for Normal Service. The inability to obtain Normal Serviceis dueto
one or more of the following factors:

No SIM inthe MES.
A "PLMN not allowed" or "LA not allowed" responseto an LR.

An"illega MES" "illegdl MES-ME" responseto an LR. Any SIM in the MES-ME is then considered
"invalid".

"IMSI unknown in HLR". This only impacts the non-GMPRS update state. The service state for MESs capable
of GMPRS and non-GMPRS services is dependent upon the outcome of the routing area update.
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. A "GMPRS not alowed" response to an LR of a MES attached to GMPRS services only. The service state of
MESs capable of both GMPRS and nhon-GM PRS services depends on the outcome of the location updating, as
"GMPRS not allowed" only hasimpact on the GMPRS update state.

e TheSIM statusis"Updated" but the MES shall reregister before it can obtain Normal Service. It is camped in
adifferent LAl from the one on which it isregistered. See clauses 5.1.3 and 5.5.

For aMES, the inability to obtain Normal Service and entry into the Limited Service states may in addition be due to
one of the following factors related to an attempt to perform a GMPRS attach to the network
(see TS 124 008 [13]):

. A "Roaming not allowed in thislocation area’ response to an LR.
e A "No Suitable CellsIn Location Ared"' responseto an LR.

Under any of these conditions, the MES is considered to be "not registered”. It attempts to camp on an acceptable spot
beam so that emergency calls (where applicable) can be made if necessary. When in the Limited Service state with a
valid SIM, the MES shall only initiate LRs in the manner described in clause 6.5.3. No LR requests are made until a
valid SIM is present. In the Limited Service state, the presence of the MES need not be known to the PLMN on whose
spot beam it has camped. Spot beam resel ection takes place as normal.

There are also other conditions under which only emergency calls may be made. These are shown in table 6.2.

5.1.3 Position-restricted service (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.

There are anumber of situations in which the registration status of the MES cannot be determined, and access to the
system is blocked in any case. The inability to obtain Normal Service is due to one or more of the following factors:

e An"Invalid Position" or "Invalid Position for the MES's Service Provider" response to a Channel Request.
e A "Position Too Old" response to a Channel Request for an LR.

Under any of these conditions, the MES's registration status is indeterminate, and the MES provides only
Position-Restricted Service. Position-Restricted Service differs from Limited Service in that the MES will not attempt
non-emergency calls for the latter. In Position-Restricted Service, and the user attempts a call, the MES will attempt an
LR and then follow with the CM Service Request if it is successful. Other aspects of the Position-Restricted and
Limited Services, such as non-responsiveness to pages and high-penetration alerts, are the same.

5.1.4  Alerting Service

The GMR-1 or GMR-1 3G system may implement an Alerting Service. The purpose of this serviceis to notify
registered users when they have an incoming call, under highly attenuated signal conditions. The Alerting Service has
the following features:

. The signal level istoo low for normal operation. Therefore, aspecial high-penetration alerting channel with
modulation suitable for very low signal to noise ratios, called the BACH, is used. This channel sacrifices
information carrying capacity in order to deliver alerts. Therefore, the MES has limited knowledge about the
incoming call at the point of reception of the alert.

. The MES might not be able to monitor broadcast information in signal conditions where the Alerting Service
is functioning.

e  The high-penetration aerting channel is one-way. The user shall move the MES into a position in which it can
obtain Normal Service in order to respond to the high-penetration alert.
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There are severa necessary conditions for the MES to provide the Alerting Service:

e  TheMES shal be registered. In addition, upon atransition from Dedicated Mode to Idle Mode and if
reregistration is required, the MES shall reregister before entry into Normal Service. (The LAI in which the
MES isregistered is not the one upon which it is camped.) If the signal level drops before the MES is able to
reregister, it shall enter No Service. See also clause 5.6.

. The signal level received by the MES, although lower than for Normal Service, is sufficient to receive the
BACH.

. The MES shall be camped on the proper BACH. While the MES isin the Alerting Service, it shall monitor the
BACH organization state from the BACH. If the BACH organization changes, the MES shall transition to No
Service and remain in this service state until it updatesits BACH channel configuration from the BCCH. The
MES may provide a prompt to the user to suggest moving to alocation with good signal quality (so that the
BCCH can be read).

515 No Service

If the MES cannot obtain any better level of service, itisin No Service. The MES may be in the process of acquiring
the system but not camped on any system channel; or the signal may have dropped into the high penetration alerting
range, but it is not registered or it may not be camped on the proper BACH; or the signal may be insufficient for high
penetration alerting.

5.2 Spot beam selection

Spot beam selection consists of the process of locating a suitable BCCH from a suitable spot beam and camping on it.
After initial spot beam selection, multiple BCCHs might be available to camp on. The BCCH selection process involves
the PLMN selection process, selection of an LA if there are more than one available with the same PLMN 1D, and also
involves the interpretation of information that is returned to the MES in response to Channel Request messages.

5.2.1 Spot beams

5.21.1 Normal spot beams

A satellite antenna may be capable of shaping its receptivity pattern into lobes with geographically distinct areas of
coverage. The satellite may a so have the ability to selectively switch specific channel s into the different antennalobes.
The combination of channel resources and associated antennalobe is called a spot beam. A normal spot beam is a spot
beam that carries the normal suite of CCCH and RACH channels.

5.2.1.2 Dark spot beams (A/Gb mode only)

This clause only applies to terminal s operating in the A/Gb mode.

A GMR-1 3G system may optionally, temporarily, not transmit control channels in a spot beam. A spot beam that does
not transmit control channelsin a spot beam, but which provides service in the coverage of the spot beam, iscalled a
Dark Beam. The gateway can turn on control channelsin a dark spot beam on a demand basis.

A GMR-1 3G system that utilizes Dark Beams shall co-ordinate system information and resource allocation with a
co-operating network that maintains illuminated spot beams.

5.2.2 Multiple satellites

A GMR-1 or GMR-1 3G system may employ resources from more than one satellite. For a given satellite, all channels
on al carriers are time-synchronized. In principle, it would be desirable to treat resources from different satellitesin an
identical way. However, thisis not entirely possible due to the fact that the timing of different satellitesis not
synchronized with respect to one another. Thislack of synchronization requiresthat an MES shall resynchronize when
switching from one satellite to another.
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Each satellite radiates its own spot beams. The spot beams of two satellites might not precisely coincide on the earth.
Therefore a particular spot beam from one satellite could partially overlap the coverage of several spot beams of a
different satellite.

5.2.3 Initial spot beam selection

Initial spot beam selection is the process in which the MES uses signal acquisition and measurement to discover and
evaluate BCCH carriers. Initial spot beam selection occurs most often at power-on. However, this process may also be
necessary to reacquire the satellite signal if, for example, an MES has | ost the satellite signal for a significant period or
the MES is transitioning from terrestrial service to satellite service. Initial spot beam selection may also make use of
position information where available to an MES.

The GMR-1 or GMR-1 3G system provides signalling channels that are broadcast in spot beams, including the BCCH.
The MES searches for BCCHs that are available in various spot beams, measures them, and classifies them by signal
strength. The MES selects one or more BCCH carriers. Spot beam or beams that contain these BCCHs are called
"suitable” spot beams. Where an MES supports GPS capability, the MES position, when available, shall be used in
conjunction with the BCCH-broadcast spot beam definition to identify suitable spot beams (see TS 101 376-5-6 [7]).

In the neighbourhoods of the spot beam intersections, the BCCHs of neighbouring spot beams have signal levels that
are approximately equal. Typically, the MES will identify a single suitable spot beam, but it may identify multiple
suitable spot beams in this case. With position-based spot beam selection multiple "suitable beams" may also be
identified based on the spot beam definitions and spot beam selection distance criteria (see TS 101 376-4-8 [4]).

Multiple Gateways may each provide their own BCCH carrier in a given geographic area with coincident spot beam
coverage. Initial spot beam selection selects spot beams using a single BCCH carrier from each spot beam. Once a spot
beam has been selected, all of the BCCH carriers serving the coincident spot beam coverage area shall be equally
suitable candidates for PLMN and LAI selection. All of the coincident spot beam BCCH frequencies are identified
within the Concurrent BCCH List broadcast in the BCCH system information (see TS 101 376-4-8 [4]).

5.2.3.1 Spot beam selection with a co-operating gateway (A/Gb mode only)
This clause only applies to terminal s operating in the A/Gb mode.

InaGMR-1 3G system, the MES may conduct initial spot beam selection on BCCH carriers that are broadcast from a
cooperating network, rather than from the GMR-1 3G network. The MES shall camp on anormal spot beam of the
GMR-1 3G network if it is available, and shall camp on a normal spot beam of the cooperating network if the spot beam
of the GMR-1 3G network isa Dark Beam.

The MES s able to detect Dark Beam illumination by:
. detecting the addition of a T-BCCH to the concurrent BCCH list of the camped-on BCCH,;

e  assignment to a T-BCCH as the result of a service request.

5.2.4 Spot beam restriction by system response

The MES can report its GPS position to the Gateway Station in Channel Request messages. Based upon the reported
GPS position or other information, the Gateway Station may determine various position-based access errors or enforce
position-based access restrictions by responding with reject causesin Immediate Assignment Reject messages.

These rgject causes may terminate the interaction between the MES and the Gateway but provide information regarding
spot beam and/or LAI selection. They may also restrict the selection of a spot beam or require a reselection and may
also restrict the selection of the BCCH within the spot beam.

The MES could choose an incorrect spot beam due to measurement error. The Gateway Station may detect this from the
reported GPS position and shall indicate this to the MES with the reject cause "Invalid Position for the Selected Spot
Beam". Upon reception of this reject cause, the MES shall select another spot beam. The GS may also provide explicit
information to the MES about the routing area within the spot beam to which the MES access should be redirected (see
TS 101 376-4-8 [4]).
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The Gateway Station may also force the MES to camp on aBCCH from a different satellite with this reject cause and
appropriate supporting parameters.

The handling for these reject causes are also described in clause 6.2 and in GMR-1 3G 44.008 [4].

5.2.5

System Information (SI)

The Gateway shall provide the following information in System Information inits BCCH (see TS 101 376-4-8 [4]):

1)

2)

3)

4)

5)
6)

BCCH_NEIGHBOR_LIST. Thislist shall contain the BCCH carrier frequency and timing information for one
BCCH carrier in each of the spot beams that are nearest neighbour to the beam that contains the BCCH. A
BCCH carrier and the neighbour BCCH carriers of thislist shall always be on the same satellite.

BCCH_FULL_LIST. Thislist shall contain aBCCH carrier frequency for every spot beam in a GMR-1 or
GMR-1 3G system. If aGMR-1 or GMR-1 3G system uses a BCCH carrier in multiple spot beams, it only
occursonceinthe BCCH_FULL_LIST.

CONCURRENT_BCCH_INFORMATION. The BCCH shall identify other BCCH carriers that might be
suitable for the MES. These carriers might be in the spot beam coverage areas of the same satellite as the
BCCH, or they might be in spot beams from different satellites that at least partially overlap the spot beam
containing the BCCH.

The BCCH shall contain the SB_ RESELECT_HY STERESI S parameter to control spot beam reselection. One
value shall disable spot beam reselection. During certain satellite orbit manoeuvres, the Gateway may
temporarily modify the value of SB_RESELECT_HY STERESIS to prevent spot beam reselections.

Void.

The BCCH shall contain the CELL_BAR_ACCESS, CELL_BAR_ACCESS_EXTENSION,
CELL_BAR_ACCESS EXTENSION2, TEST_GSand TEST_GS2 control bits. The GMR-1 3G terminal type
(see TS 101 376-5-2 [5]) assigned to the MES determinesif the MES should use

CELL_BAR_ACCESS EXTENSION or CELL_BAR_ACCESS EXTENSION2 hit. Based on its terminal
type, the MES shall use these bit values during spot beam sel ection according to the following tables. The
MES shall support the normal mode behaviour but may also support atest mode that controls spot beam
selection behaviour as described below.

Table 5.1 A-interface, lu-CS interface and Gb-interface terminal interpretation of
CELL_BAR_ACCESS and related bits

| RS
o n x IZ|o )
<P |o <POIE A-interface :
o [ o N;|= . Gb-interface
1) = W= |s or lu-CS interface : .
45 v 20| . : Terminal Behaviour
= 2 u O |E Terminal Behaviour
L — L < X | =
@) @) |l o
0 0 0 normal allowed barred
test barred barred
1 0 0 normal barred barred
test barred barred
0 1 0 normal allowed barred
test barred allowed
1 1 0 normal barred barred
test allowed barred
0 0 1 normal allowed allowed
test barred barred
1 0 1 normal barred allowed
test barred barred
0 1 1 normal allowed allowed
test barred allowed
1 1 1 normal barred allowed
test allowed allowed
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7)

8)

9
10)
11)

12)

13)

14)
15)

16)

5.2.6

Table 5.2: lu-PS interface terminal interpretation of CELL_BAR_ACCESS and related bits

()
3 x5 E lu-PS-
O 0?2 = interface
B SR c Terminal
= mI& £ Behaviour
= o<h =
0 0 normal barred
test barred
0 1 normal allowed
test barred
1 0 normal barred
test allowed
1 1 normal allowed
test allowed

The BCCH shall contain parameters which indicate the type(s) of GMR-1 packet services supported in that
spotbeam. During spotbeam selection the MES shall use thisinformation to determine if it can obtain normal
service in the spotbeam. A MES shall not select a spot beam if the network interface services supported in that
spot beam are not compatible with the MES's capabilities.

The BCCH shall contain parameters which indicate the type(s) of GMR-1 3G packet services supported in the
spotbeam. During spotbeam selection the MES shall use this information to determineiif it can obtain normal
service in the spotbeam. A MES shall not select a spot beam if the packet services supported in that spot beam
is not compatible with the MES's capabilities.

The BCCH shall contain satellite and beam centre | atitude, longitude position.
The BCCH may contain a parameter associated with Gateway station selection called load factor.

The BCCH may contain a parameter called system information extension which indicates whether the system
information cycle is extended to another ARFCN. The extended SI ARFCN is also indicated.

The BCCH shall contain the beam centre position of the six neighbouring spot beams in latitude and longitude
coordinates or the six vertices of the current beam within the BCCH NEIGHBOUR LIST. The
BEAM_CENTER_DEFINITION parameter shall indicate whether the positions correspond to the beam centre
of the neighbouring beams or the vertices of the current beam.

The BCCH may contain a spot beam sel ection distance which defined the distance in terms of percentage
relative to abeam's radius that aterminal may consider a neighbour beam as "suitable".

The BCCH may contain alist of additional routing areas which are supported by the current BCCH.

The BCCH may contain a spot beam selection load count which defines the number of expirations of the
SB_RESELECTION_TIMER between the use of load factor in periodic spot beam reselection. Load factor
shall therefore be considered in periodic spot beam reselection only after every 2n expirations of the

SB RESELECTION_TIMER.

The BCCH shall contain ainformation element SA_ BACH_CONFIG which shall indicate to the terminal
whether or not high penetration alerting service isavailable in that spot beam (see TS 101 376-5-2 [5]).

Transition between normal spot beam and dark spot beam (A/Gb
mode only)

This clause only applies to terminal s operating in the A/Gb mode.

When a Dark Beam is turned on (i.e. has n-CCCH and RACH enabled in the spot beam), it hasan FCCH and a BCCH.

When the BCCH isturned off, the MES camps on the BCCH of the co-operating network.

NOTE: The FCCH and the BCCH of the illuminated Dark Beam are required for synchronization in the

GMR-1 3G system.
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5.2.7 Anchor BCCH (A-BCCH) and Temporary BCCH (T-BCCH) (A/Gb
mode only)

This clause only applies to terminals operating in the A/Gb mode.
An Anchor BCCH (A-BCCH) shall have the following features:
1) Itshal usean ARFCN onthe BCCH_FULL_LIST for the serving satellite.
2) It shdl beilluminated permanently in a satellite system.
3) It shal always be transmitted with full BCCH power.
4) It may be listed on a neighbour BCCH list.
5) It may be used for RSSI based spot beam selection.
A Temporary BCCH (T-BCCH) shall have the following features:

1) It may use any frequency, i.e. it may be assigned to an ARFCN not giveninthe BCCH_FULL_LIST for the
serving satellite.

2) It may not beilluminated or activated all the time.

3) It may not be transmitted with full BCCH power.

4) It shall not be listed in the neighbour BCCH list.

5) It shal not be used for RSSI based spot beam selection.

5.3 PLMN selection and roaming

5.3.1 Selection of PLMN (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.
The MES shall select an available PLMN with which to register.

Each BCCH identifiesthe PLMN ID of its Gateway Station in system information.
CONCURRENT_BCCH_INFORMATION in system information also identifies all other PLMNSs that provide service
viaother Gateway Stations. Therefore, aBCCH identifies all PLMNs that are served anywhere in the spot beam. All of
these PLMNs are equally eligible for PLMN selection.

The MES camps on aBCCH of aPLMN associated with its current location, which is often its home PLMN. However,
avisited PLMN may be selected, e.g. if the MES visits a geographic region where the HPLMN is not available in any
suitable spot beam at the current location, or if the HPLMN isaGSM PLMN and is not available in any spot beam of
the GMR-1 or GMR-1 3G system.

There are two modes for PLMN selection:

1) Automatic mode. This mode utilizesalist of PLMNsin priority order. The highest priority PLMN that is
available and allowable is selected.

2)  Manua mode. The MES indicates to the user which PLMNSs are available. After the user makes a manual
selection, the MES tries to obtain service on the selected PLMN.

If a"Roaming not allowed in thislocation area’ reject cause is received in aLR Reject message, the LA isadded to a
list of "forbidden LAsfor roaming". If a"LA not allowed" reject cause isreceived in a LR Reject message, the LA is
added to alist of "forbidden LAsfor regional provision of service". These lists are stored in the MES and are deleted

when the MES is switched off or when the SIM is removed.

If the MES receives either of these reject causes, it should attempt to select a different LA or PLMN.
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If a"PLMN not allowed" reject cause is received by an MES in an LR Reject message from a Visited PLMN, that the
VPLMN isadded to alist of "forbidden PLMNS" in the SIM; thereafter, that VPLMN will not be accessed by the MES
when in automatic mode. A PLMN isremoved from the "forbidden” list if, after a subsequent manual selection of that
PLMN, thereisasuccessful LR. Thislist isretained when the MES is switched off or the SIM is removed.

Optionally the MES may store an extension of the forbidden PLMN list in its memory. The contents of the extension
shall be deleted when the MES is switched off or the SIM is removed.

5311 PLMN selection in GMR-1 3G

Network selection in GMR-1 3G isidentical to the circuit-switched voice system, with one exception. A GMR-1 3G
system may utilize dark spot beams. If so, the GMR-1 3G network works in conjunction with another network.

The MES shall use the LAI for network selection, including network selection for provision of data services.

5.3.1a Selection of PLMN and roaming (lu-mode)

The lu mode selection of PLMN and roaming in GMR-1 3G is the same as the lu-mode selection of PLMN and
roaming defined in TS 123 122 [11].

5.3.2 Geographic restrictions on service delivery (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.

Multiple Gateway Stations may provide service within a spot beam. However, the coverage of a spot beamislarge, and
the Gateway Stations may only be allowed to provide coverage in aportion of the beam. Also, different Gateway
Stations might provide service into different geographic regions within a spot beam. Gateway Stationsinform MESs
about position based service limitation via reject causes in response to Channel Request messages.

If the MES is at alocation from which service might be obtained but not from the LAI that was selected by the MES, a
Channel Reguest message can be rejected with the reject cause "Invalid position for the Selected LAI™. The selected
LAl isno longer available. The MES shall select any other LAI that is still available. If the MES receives this cause
upon access of the final "Available" LA, it shall treat this case in the same manner as for "Invalid Position”.

If the MES is at alocation from which serviceis not available from any Gateway Station, the Channel Request message
shall be rejected with the reject cause "Invalid Position" or "Invalid Position for the MES's Service Provider". The MES
shall consider al LAlsfor this GMR-1 or GMR-1 3G system to be not available and cease PLMN and LAl selection for
the GMR-1 or GMR-1 3G system. The MES may remain in the Service Level (Normal Service or Limited Service) that
was in effect prior to the Channel Request message.

These reject codes are discussed further in clause 6.2.5.4 and in TS 101 376-4-8 [4].
NOTE: All further discussions in the present document concerning the error cause "Invalid Position” equivalently
appliesto the error cause "Invalid Position for the MES's Service Provider”.
5.3.2a Geographic restrictions on service delivery (lu-mode)
The GMR-1 3G system may support geographic restrictions on service delivery by mapping restricted geographic area
to routing areas. Where an MES initiates service from a given geographic area that area shall be mapped to a service

areaidentifier that can be used by the core network as a basis for service access restrictions.

NOTE: The position restrictions may be implemented viathe core network (NAS) based on Service Area
Identifier (SAl) assignment at the time of lu signalling connection establishment.
See TS 125 413 i.1].
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5.3.2b Regional provision of service (lu mode)
Sameas TS 123 122 [11] lu mode.

An MES may have a"regionally restricted service" where it can only obtain service on certain LAs. If such an MES
attempts to camp on a cell of an LA for which it does not have service entitlement, when it does an LR request, it will
receive an "L A not allowed" message. In this case:

- The MES storesthe forbidden LA Identity (LAI) in alist of "forbidden LAs for regional provision of service",
to prevent repeated access attempts on a cell of the forbidden LA. Thislist is deleted when the MES is switched
off or the SIM isremoved. The MES enters the limited service state.

5.3.3 Multiple GMR-1/GMR-1 3G systems

There may be more than one GMR-1/GMR-1 3G system in operation throughout the world at one time. Each system
may consist of one or more satellites. The footprints of the different systems may or may not overlap.

The user selection for service shall be by PLMN selection. Since the discovery of serving PLMNSs is governed by the
procedures for spot beam detection and sel ection, the spot beam sel ection rules determine the procedures by which
PLMNs from different GMR-1 or GMR-1 3G systems are made available for selection.

The particular GMR-1/GMR-1 3G system broadcasting aBCCH isidentified by the System ID valueinthe SI. A
single PLMN may correspond to one or more System_ID values. The MES may bias the sequence of processing during
spot beam selection toward specific systems.

54 Position determination (A/Gb mode)

This clause only applies to terminal s operating in the A/Gb mode.
The GMR-1 or GMR-1 3G system utilizes two types of position information:

1) MES may compute a position relative to spot beam centres, and adjusts the timing of system access viathe
RACH accordingly. See TS 101 376-5-6 [ 7] and TS 101 376-5-7 [8] for specific requirements.

2) The GMR-1 or GMR-1 3G system uses position information, which is reported by the MES. See
TS 101 376-3-21 [3] for a description of services based upon GPS position.
54.1 Position reporting

MESs may be required to report their geographic position in a GMR-1 or GMR-1 3G system. If required, the MES shall
report GPS position information in two circumstances:

1) The Channel Request and Extended Channel Request messages.

2)  Vehicular Terminals (A/Gb mode) and al terminals (lu mode) that support GPS capability shall periodically
report position during a call/connection, if commanded to do so in the Immediate Assignment or Extended
Immediate Assignment messages or when specifically requested by the network.

The MES shall periodically execute a Position Determination process to provide the position.

5.4.2 GPS receiver system support

The MES should have a GPS receiver. See TS 101 376-3-21 [3] and TS 101 376-5-5 [6]. The Gateway may provide
broadcast information that a GPS receiver can use to accelerate the time it takes to obtain a position.

The Gateway shall provide a GBCH, provided the GBCH_PRESENT flag is set. The MES should read the GPS
Broadcast CHannel (GBCH). This channel will contain system information messages that provide GPS information to
the MESs.
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The Gateway shall provide GPS a manac information on the PCH, provided the ALMANAC_PRESENT flagis set. The
MES should read GPS amanac information from the Paging CHannel (PCH).

See TS 101 376-3-21 [ 3] for adescription of the amanac and GBCH information.

5.4.3 Position verification system access

In addition to Location Updates and CM Service Requests, the Gateway supports system accesses that only report the
position to the Gateway. These accesses have the following functions:

1) Obtain aresponse that either implicitly accepts the position or specifically rejects the access due to a
position-based restriction.

2)  Update the displayed country and/or region.

3) Allow the MES to report its current position so that it can be proactively redirected to the correct spotbeam or
routing area while in idle mode and prior to system service access.

This system access is done with a Channel Request message with an establishment cause of Position Verification.
See GMR-1 3G 44.008 [4].

5.5 Dedicated mode to idle mode transition (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.

The MES may temporarily register, whilein Dedicated Mode, in an LA that is different from the one in which it was
registered in Idle Mode. Dedicated Mode operation may involve a change of satellite, which aso entails a change of
LA.

Upon return from Dedicated Modeto Idle Mode, if the MES has registered to a different LA from the one to which it
was registered in Idle Mode, the MES shall camp on the BCCH last camped-on in Idle Mode and reregister in the same
LAI last registered in Idle Mode. Failing this reregistration, the MES shall enter Limited Service.

5.6 Barred LAs and access control

System access by MESsiis limited by two types of control: LA barring and access control classes.

An MES shall not select inidle mode any BCCH that isrestricted by the CELL_BAR_ACCESS parameter. A MESin
idle mode shall not select for packet access any BCCH that isrestricted by the CELL_BAR_ACCESS
CELL_BAR_ACCESS EXTENSION and CELL_BAR_ACCESS EXTENSION2 parameters, as described in

TS 101 376-4-8 [4].

Due to problemsin certain areas, network operators may decide to restrict access from some MESs (e.g. in case of
congestion on the AGCH), and for this reason the access control mechanism is provided.

At subscription, one or more access control classes are allocated to the subscriber and stored in the SIM. The
information providing all authorized classesis broadcast on the BCCH (together with a bit indicating whether
emergency calls may be made). Thisinformation is modified dynamically, and therefore the MES shall check the
BCCH before each attempt to access.

The MES shall ignore the access control information when selecting a spot beam to camp on, i.e. it shall not reject a
spot beam for camping on because access on that spot beam is not allowed.

5.7 Radio constraints

The MES uses a combination of signal level, signal quality, and MES location information to determine the suitability
of BCCH'sfor camp-on, as described in TS 101 376-5-6 [7].

The MES can operate in several different ways, depending upon signal level. First, the signal level may be sufficient for
two-way communication and the MES is capable of camping on the Paging CHannel (PCH). A state in which the MES
is camped on the PCH is called a"Paging" state.

ETSI



GMR-1 3G 43.022 23 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

Second, the signal level may drop below the threshold for two-way communication capability but the MES can monitor
the high-penetration alerting channel. A state in which the MES is camped on the BACH is called a"High penetration”
state.

Third, the signal level may be too low for high-penetration alerting. The MES may enter a state that allowsit an
opportunity to recover from signal fades in excess of the alerting link margin and retain the high-penetration alerting
function if the signal level improves. This stateis called a"Frequency Search”" state. An MES camped on a system
which does not support high penetration alerting or an MES which does not support high penetration alerting may enter
the "Frequency Search” state from the Paging state.

These signal-quality-dependent activities are captured in states of the Spot Beam Selection Process and are described in
clause 6.2. The state change conditions are subject to the MES performance reguirements defined in
TS 101 376-5-5[6].

5.8 Transition in/out GMR-1 idle mode (A/Gb mode only)

This clause only applies to terminal s operating in the A/Gb mode.

This clause lists the requirements for mode interactions of multi-mode MESs, where the modes are GMR-1 and any
other mode. This description uses GSM for the alternate mode of operation. However, the MES shall apply these
requirements to any alternate mode of operation.

A SIM card shall only have one IMSI and therefore only one Home PLMN. At no time shall the MES be registered to
more than one PLMN, i.e. there shall be only one Registered PLMN at atime stored in the MES. There shall only be
one IMSI associated with an MES.

5.8.1 Modes of operation

A dual mode MES may have the operational modes listed in table 5.1. If the MES has more than one mode of table 5.1,
it shall be contained in a mode selection setting. The mode selection setting shall be stored in non-volatile memory. The
mode selection is set by the user and is not a subscription-based parameter.

An MES may implement other modes in addition to the modes listed in table 5.3. The rest of this clause applies only to
the modes listed in table 5.3.

Table 5.3: Dual mode MES mode selections

Mode selection Mode selection definition
GSM only The MES only accesses GSM.
GMR-1 only The MES only accesses GMR-1.

The Home PLMN of the MES shall have no effect on mode selection or mode interactions. The mode-sel ection and
mode-interaction rules take priority over Home PLMN. The Home PLMN only has priority during network selection
within a mode.

The specifications of TS 143 022 [9] shall apply for GSM Only mode.

The specifications contained in the rest of the present document shall apply for GMR-1 Only mode.

58.2 Dual Mode Hold Timer

If an MES implements any mode of operation in which it automatically switches modes, then the Dual Mode Hold
Timer shall apply.

The Gateway shall broadcast the Dual Mode Hold Timer parameter in system information, with a value that ranges
from 15 minutes to 120 minutes, in increments of 15 minutes.

The MES shall not autonomously change mode from any other mode to GMR-1 more often than once per Dual Mode
Hold Timer.
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The limitation imposed by the Dual Mode Hold Timer shall only apply for Automatic Mode.

The Dual Mode Hold Timer restrictions shall be restarted upon any mode change.

6 Overall process structure

6.1 Process goal
The aim of the idle mode processes isto achieve the Normal Service state:
e  TheMESiscamped on a suitable spot beam.

. The MES isregistered in an LA consistent with its position. The SIM status may be "Not Updated”, but it is
registered in the network and camped on the same network.

e  Theregistered PLMN isthe selected PLMN.

There may be temporary conditions under which not all of these are fully satisfied, e.g. during spot beam selection,
while in the process of reselecting another spot beam, or after movement out of an LA but before aregistration with the
new LA has been completed. However, if the above are not satisfied at the completion of operations that normally
correct these transitory conditions, the MES will normally enter a"Limited Service state” in which it will try to camp on
an acceptable spot beam. In this state, only emergency calls are possible.

Each of the processes of spot beam selection, PLMN selection, GPS position determination, Gateway (GW) selection
and location registration can be described by a set of states. A/Gb mode supports the four processes shown in figure 6.1.
lu-mode supports five processes as shown in figure 6.1a with the additional GW selection process. The overall state of
the mobile is thus a composite of the states of the five processes. In some cases, an event that causes a change of statein
one process may trigger a change of state in another process, e.g. aresponse to an LR request may cause a spot beam
resel ection, followed by another LR request. The relationship among the processesisillustrated in figure 6.1. The three
processes in the dotted line box in figure 6.1a are analogous to terrestrial cellular cell selection process

(see TS 123 122 [11]).

Service Indication to
Indication User
User Initiation
l GPS, SQI
 Parameters
Position [ PLMN
Det i ati o MES Position Spot Beam PLMNS | o acti
etermination Reports > Selection Available > election

' J
Spot Beam and T

LR Responses

LA Changes LR Responses
Distance l
Trigger
Location User selection
: Registration Automatic or
Service 9 manual mode
Requests

Figure 6.1: Four processes of idle mode (A/Gb mode)
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Figure 6.1a: Five processes of idle mode (lu mode)

The states in which the MES may be for each of the processes are described below and illustrated in figures 6.2 to 6.5.
For many of the states, afuller description can be found in other GMR-1 technical specifications, and a reference to the
GMR-1 Technical Specification and the relevant clause within it are 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.

6.2 Spot beam selection process

The Spot Beam Selection Process includes the procedures that perform spot beam selection and the procedures for LA
identification and LA selection. Selection of the LA is equivalent to selection of aBCCH to camp on. In lu-mode
systems using load balancing, GW selection may be required to select the BCCH to camp on. The MES GPS position
shall be used when it is available and neighbour beam measurements shall be used only when MES GPS position is not
available. For more detail see TS 101 376-5-6 [7].

6.2.1 List of states for the spot beam selection process
Refer to figure 6.2.

B1 Primary spot beam selection: Thisisthe state in which the MES creates alist of suitable spot beams, with
no current camp-on history. This state is entered at power-on, at entry into GMR-1 or GMR-1 3G mode,
when the user restarts PLMN selection, and when there is no suitable spot beam (including when all
suitable spot beams are rejected by the Gateway Station).

B2 Select a spot beam: Thisisthe state in which the MES selects and camps on a particular spot beam. PLMN
selection occurs while in this state. This occurrence impliesin turn that the MES selects and camps on a
selected BCCH from a particular LA in this state. The MES moves to state B4 either upon the success of a
registration or to state B8 if it determines that no registration can be successful (possibly requiring one or
more LAl and or PLMN reselections). If the MES selects the same LAI as the one to which it was
registered before the last power-down, the transition through this state is automatic without anew LR
attempt. During the course of registration attempts, there may be changes of LAI selection to camp on due
to Gateway Station responses to system accesses. This state may also be entered due to spot beam
reselection or due to the error causes that cause an LAI reselection: "Invalid Position for the Selected Spot
Beam" or "Invalid Position for the Selected LAI".
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B3

B4

BS5

B6

B7

B8

B9

B10

B11

RF Carrier synchronization: The MES enters this state if it is necessary to synchronize to a carrier from
another satellite or to locate a carrier of the same satellite whose timing is unknown to the MES. This
occurrence may be due to an autonomous Idle Mode procedure or it may be indicated to the MES
supporting information along with an "Invalid Position for this spot beam™ error cause. The MES performs
acomplete BCCH carrier acquisition and synchronization in this state. (These steps may not be necessary
for carrier switching among carriers on the same satellite.) The MES moves to state B2 upon
synchronization to the FCCH or FCCH3 and BCCH.

Camped nor mally paging: The MES is camped on a spot beam and is able to make and receive calls. The
MESisin Normal Servicein this state. The MES executes the spot beam resel ection processin this state. In
lu mode this will correspond to the RRC-idle or RRC_GRA_PCH states (see TS 101 376-4-13 [14] for lu
mode RRC states).

Normal service dedicated mode or RRC connected mode (Iu mode): The MESisnot inidle mode but is
connected to the GMR-1 network for acall. For GMR-1 3G the MES has an established RRC context with
the network and isin a RRC Cell-shared Cell-Dedicated (see TS 101 376-4-13 [14] for lu mode RRC
states).

Camped normally high penetration: The MES is at least capable of receiving the BACH and
synchronizing with the FCCH or FCCH3 in this state. The MESisin Alerting Service provided it satisfies
the requirements of clause 5.1.3. Otherwise, the MESisin No Servicein this state. In lu mode this will
correspond to the RRC-Idle or RRC-GRA_PCH states (see TS 101 376-4-13 [14] for lu mode RRC states)
and the sub-states are called Idle-alert or gra-pch-alert respectively.

Normal service freguency search: The MES is not capable of receiving the BACH. It may be tracking the
FCCH or FCCH3 or may attempt to reacquire the FCCH or FCCH3 if it haslost synchronization. The MES
isin No Servicein this state. If the MES cannot reacquire synchronization, it will go to state B1. The
specific criteriafor the transition from B7 to B1 are implementati on-dependent.

Camped limited service - paging: Thisisthe state in which the MES has selected a spot beam but cannot
obtain service because the MES is not registered in the selected LAI. The MESisin Limited Servicein this
state. The MES camps on the BCCH carrier so that emergency calls can be made. The MES monitors
received level and BCCH data and checks periodically whether spot beam reselection is needed. The MES
executes the spot beam reselection processin this state.

The MES may also enter this state upon completion of a call and where reregistration in the camped-on LAl
isrequired but not completed. This state is then transitory until the MES either reregisters or the signal
drops and the MES shall go to state B10.

Limited service dedicated mode: The MES is not in idle mode but is connected to the GMR-1 network to
make an emergency call.

Camped no service high penetration: The MES is camped on a spot beam. The signal level is not
sufficient for making emergency calls. The MES is synchronized to the FCCH or FCCH3. The MES is not
registered and thereforeisin No Service in this state. The MES does not monitor the BACH.

No service frequency search: The MES may be tracking the FCCH or FCCH3 or may attempt to reacquire
the FCCH or FCCH3 if it haslost synchronization. The MESisin No Servicein this state. If the MES
cannot reacquire synchronization, it shall go to state B1. The specific criteriafor the transition from B11 to
B1 are implementati on-dependent.
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Figure 6.2: Spot beam selection process

6.2.2 Initial spot beam selection

The initial spot beam selection includes the signal scan and acquisition procedures and signal strength measurement and
comparison procedures that the MES uses to locate suitable BCCHs. It is executed whenever the MES searches for a
spot beam in states B1, B7, and B11 of the spot beam selection process.

The MES shall conduct initial spot beam selection in a manner that is consistent with the requirements of PLMN
selection. Therefore, if asuitable BCCH of a PLMN is detected, then BCCHs that are also suitable that are from any
PLMN with higher priority (from the Home PLMN or PLMN of the Preferred List) shall also be detected.

If the MES is equipped with a GPS receiver, the MES shall attempt to acquire a fresh GPS position during neighbour
spot beam measurements. If a GPS position can be acquired, this position shall be used for position-based spot beam
selection instead of measurements as described in TS 101 376-5-6 [7].

The MES shall use the C1 criterion (refer to TS 101 376-5-6 [ 7]) for minimum signal strength for spot beam selection.
The MES s not required to search the full LM SS band for BCCH carriers when in Automatic PLMN selection mode.

The MES may segment frequency searches subsequent to the first one in a discontinuous manner to conserve battery
power.
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The MES shall use beam access control flags as described in clause 5.2.5. MESs that support packet services shall use
offered GMPRS packet service information as described in clause 5.2.5.

TS 101 376-5-6 [ 7] contains other spot beam selection requirements.

6.2.3 Spot beam reselection

If an MES that is satisfactorily camped on aBCCH moves far enough, it may move out of the region of coverage of the
initial spot beam and into another spot beam. The MES should preferentially obtain service in the new, stronger spot
beam when this happens. It is therefore necessary for the MES to periodically monitor its GPS position where so
equipped and compare to the spot beam definitions broadcast on the BCCH to determine the optimum spot beam. For
an MES without GPS capahility it will periodically monitor the BCCH signals contained in spot beams that are
geographically adjacent to the initial spot beam and to camp on a BCCH from the new, stronger spot beam when oneis
detected. This processis called spot beam reselection.

For A/Gb mode only, spot beam reselection is based on comparison between power measurements made on A-BCCHs,
even when the UT is camped on a T-BCCH. If camped on an A-BCCH the MES shall periodically monitor the
camped-on A-BCCH of the selected spot beam and the A-BCCHSs from each of its immediate neighbour spot beams as
listed in the BCCH_NEIGHBOR_LIST to determineif it will select a new spot beam. If camped on a T-BCCH the
MES shall periodically monitor the A-BCCH of the selected spot beam that is highest in the Primary BCCH list and the
A-BCCHs from each of itsimmediate neighbour spot beams as listed in the BCCH_NEIGHBOR_LIST to determine if
it will select a new spot beam.

For lu mode only, if an MES enters RRC-connected mode RRC-Cell_Shared or RRC-Cell_Dedicated states it may
receive information identifying new CCCH bearers. (These changes would typically relate to connected mode
handovers, associated with transitions by the MES across beam boundaries.) After transitioning out of RRC-connected
mode RRC-Cell_Shared or RRC-Cell_Dedicated states, reselection shall be based on the most recently designated
BCCH (see GMR-1 3G 44.118 [14]).

The MES shall execute the spot beam resel ection procedure upon expiration of the SB_ RESELECTION_TIMER while
in states B4 or B8. If the timer expires while in states B5, B6, B7, B9, B10, or B11, the MES shall execute spot beam
reselection as soon as possible upon re-entry into states B4 or B8. The MES shall reset the timer upon exit from

state B1.

The MES shall limit reselection of different spot beams as follows, depending on whether a GPS location is currently
held or not (see clause 6.6.3).

. Without a current GPS location: reselection shall be based on application of the
SB_RESELECT_HY STERESIS parameter when signal strength based spot beam selection is applied.

. With a current GPS location: reselection shall be based on SB_SELECTION_DISTANCE. This parameter
defines an area in each beam within which that beam is considered suitable (see TS 101 376-5-6 [7]).

The MES shall obtain the SB_RESELECT_HY STERESI S parameter from System Information before performing
reselection, at all decision points that normally trigger reselection.

The method of measurement is defined in TS 101 376-5-6 [7].
The detection and action taken upon idle mode link lossis described in TS 101 376-5-6 [7].

6.2.4 Gateway response to channel requests

Spot beam selection isinfluenced by the "Invalid Position for the Selected Spot Beam™" error cause in the Immediate
Assignment Reject message.

If the MES receives "Invalid Position for the Selected Spot Beam" and the Satellite Indication (SI)
(see GMR-1 3G 44.008 [4]) hitis:

. not set, no BCCH from this spot beam (on the same satellite and coincident) shall be allowed for camp-on;

e  sat, no BCCH from this satellite shall be allowed for camp-on.
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This error cause shall always have a BCCH Carrier associated with it. The MES shall synchronize to the associated
BCCH carrier. If the Reselection Indication (RI) (see TS 101 376-4-8 [4]) bit is not set, the MES shall evaluate the spot
beam for suitability for camping on. If the RI bit is set, the MES shall conduct a spot beam selection among this BCCH
and the BCCHs of its BCCH_NEIGHBOR _LIST and identify suitable spot beams

(seedso TS 101 376-5-6 [7]). After identifying new suitable spot beams, if any, the MES shall identify new suitable
BCCHs, if any.

During a spot beam selection procedure that is executed in compliance with this clause, the MES might only identify
new suitable BCCHSs that are also on the Forbidden BCCH List (seelater clauses). In this circumstance, the MES may
identify a spot beam as suitable even if it is more than SB_SELECTION_POWER dB weaker than the strongest spot
beam, provided that it is the strongest spot beam not already disallowed for camp-on and that it exceeds C1.

6.2.5 BCCH selection

After the MES has selected suitable BCCH(s), it shall select and camp on the BCCH of a proper Gateway. This clause
describes detailed requirements regarding BCCH selection. These activities occur in states B2 and B3. In some cases,
the MES may be required to repeat initial spot beam selection.

This description uses three lists called the Primary BCCH List, the Secondary BCCH List, and the Forbidden BCCH
List. Thelists are informative only, but the functions that are to be performed by the MES and that are illustrated by
application of the lists are normative. The PLMNs for which thereis a BCCH on the Primary BCCH List and not
restricted by the Forbidden BCCH List are the Available PLMNSs.

PLMN selection shall select only from Available PLMNs. PLMN selection has precedence over BCCH selection, but
multiple BCCHs may be available with the same PLMN.
6.25.1 Primary BCCH list

The MES shall construct a Primary BCCH List. Thislist shall contain an entry for every suitable BCCH. The Primary
BCCH List shall contain entries for the following BCCHSs:

. Each BCCH that was identified as "suitable” by initial spot beam selection or by spot beam resel ection. Spot
beam selection may have identified more than one "suitable® BCCH.

. All BCCHsthat are identified as concurrent BCCHs by CONCURRENT_BCCH_INFORMATION on each of
the suitable BCCHs.

Thelist identifies, at minimum, the PLMN, the BCCH carrier number, the SY STEM_|ID and the SATELLITE_ID but
can also include any other useful information.

For A/Gb mode only, when the MES is camped on a T-BCCH and the system is making use of Dark Beams, then the
first entry in the Primary BCCH List shall be either the G-BCCH or an A-BCCH of a cooperating network.

The MES shall construct a new Primary BCCH List at the following times:
1) When the MES conducts an initial spot beam selection.

2)  When the MES conducts a spot beam reselection.

3)  When the MES has detected a change in the Concurrent_ BCCH_Info list.

6.2.5.2 Selection procedure for BCCHs

The Primary BCCH List may have multiple entries. Assuming that a BCCH is alowed by higher-priority considerations
(isfrom the selected PLMN, is not barred by the forbidden PLMN or forbidden LAI lists), does not appear on the
Forbidden BCCH List, and is not barred by CELL_BAR_ACCESS, the MES shall prioritize the selection among
multiple BCCHs from thislist in the following order:

1) TheBCCH whose matching LAI is stored in the SIM (last registered LAL).

2) A BCCH that does not require a change of satellite.
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3) A BCCH from the strongest spot beam as determined by MES GPS position and spot beam definition (beam
centre and vertices geographic coordinates) or through direct signal measurements
(see TS 101 376-5-6 [ 7]). BCCHsin the same spot beam shall be considered to have the same signal strength.
It is not necessary to measure the BCCH signal strength of different BCCHs in a spot beam. If it isrequired to
change satellite, the signal strength might not be known for BCCH carriers from the new satellite.

4) A BCCH from the strongest spot beam that has the lowest |oad factor and highest resource availability
(see TS 101 376-5-6 [ 7]) when the load factor comparison is enabled (see clause 6.11.2).

5) If the BCCH that is currently being read is suitable, then select that BCCH. Otherwise, select the BCCH in
random order.

Even when load factor is turned on criteria, 4) shall be applied in the prioritization of the Primary BCCH List only
during initial spot beam selection and during spot be reselection when the interval between the repeated spot beam
reselection attempts is equal to the value specified by the BCCH system information parameter
SB_RESELECTION_LOAD_COUNT (see TS 101 376-4-8 [4]).

If aBCCH is chosen on a different satellite, Spot Beam Verification shall be performed, subject to the limitationsin the
next clause.

6.2.5.3 Spot beam verification

Spot Beam Verification is a procedure which validates the entries of the Primary BCCH List for an alternate satellite
before the BCCH on the alternate satellite is actually selected.

Spot Beam Verification involves the following steps:

1) Select the BCCH. If the BCCH isfrom adifferent satellite, acquire and synchronize to the BCCH on the
selected BCCH carrier.

2) Veify the BCCH is not prohibited by CELL_BAR_ACCESS, if not aready done.
3) Obtainthe BCCH_NEIGHBOR_LIST and the SATELLITE_ID.
4)  PerformaBCCH_NEIGHBOR_LIST search (see TS 101 376-5-6 [7]).

5)  Construct a Secondary BCCH List. Thislist issimilar to the Primary BCCH List except that the Secondary
List islimited to entries where the SATELLITE_ID matchesthe SATELLITE_ID of step 3 (i.e. All BCCHs
are on the second satellite).

6) Eliminate those BCCHs from the Primary BCCH Ligt, that have the same SATELLITE_ID asthe second
satellite but do not appear in the Secondary BCCH List. All BCCHs whose SATELLITE_ID does not match
are not affected. No BCCHs are added to the Primary BCCH List.

7) If the BCCH that was selected in step 1) is still availablein the Primary BCCH List, remain camped on the
BCCH and proceed with Idle or Dedicated mode procedures. If the BCCH that was selected in step 1) isno
longer in the Primary BCCH List, repeat the PLMN or BCCH selection process with the modified Primary
BCCH List.

Spot Beam Verification shall be executed in all cases when the MES selects a BCCH that requires a change of satellite,
and the selection was caused by an autonomous selection of BCCH by the MES (either PLMN or BCCH selection).
Spot Beam Verification shall not be executed if the MES is commanded to aBCCH carrier by use of the "Invalid
Position for the Selected Spot Beam" reject cause and with the Sl bit set. Spot Beam Verification is not required until
the MES selects the BCCH and synchronizesto it.

6.2.5.4 Availability expansion and restriction by system responses
After processing the "Invalid Position for the Selected Spot Beam™ error cause, the MES shall augment the Primary

BCCH List with new suitable BCCHs and with BCCHs from CONCURRENT _BCCH_INFORMATION of the new
suitable BCCHs.
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The MES shall aso construct atemporary list caled the Forbidden BCCH List. The entries may have the same form as
those of the Primary BCCH List in order to make matches between the lists. The MES shall add BCCHsto the
Forbidden BCCH List, or create alist if one does not exist, in the following circumstances:

a) TheSl hitisnot set and the MES receives "Invalid Position for the Selected Spot Beam" or "Switch to New
BCCH" or "Directed Signaling Connection Reestablishment". The MES shall enter all BCCHs onto the
Forbidden BCCH List asfollows:

1) Thecurrent BCCH.

2)  All BCCHsfrom CONCURRENT_BCCH_INFORMATION that arein this spot beam (from the same
satellite).

3) Al BCCHsfrom CONCURRENT_BCCH_INFORMATION that are from other satellites and for which
this BCCH isthe only remaining link. (If aBCCH on a second satellite isidentified as available in
CONCURRENT_BCCH_INFORMATION from more than one spot beam of afirst satellite, the BCCH
is not added to the Forbidden BCCH List until all BCCHs that link to it are on the Forbidden BCCH
List).

b) The Sl bitis set and the MES receives "Invalid Position for the Selected Spot Beam" or " Switch to New
BCCH" or "Directed Signaling Connection Reestablishment". The MES shall enter BCCHs onto the Forbidden
BCCH List asfollows:

1) Thecurrent BCCH.

2)  All other BCCHsfrom all spot beams from the same satellite as the current BCCH. This shall include
spot beams from this satellite that are subsequently added to the Primary BCCH List, up to the point that
the Forbidden BCCH List is deleted.

c) If the MESreceives"Invalid Position for the Selected LAI", it shall add the BCCH to the Forbidden BCCH
List.

NOTE 1: Thereisa 1:1 correspondence between the BCCH carrier and LAl in the GMR-1 or GMR-1 3G system.

d) If the MESreceives"Invalid Position”, it shall add the BCCH and all other BCCHs that share the same
SYSTEM_ID to the Forbidden BCCH List.

NOTE 2: The Forbidden BCCH List is different from the Forbidden LAI Lists. The Forbidden BCCH List is used
to force an MES to camp on a Gateway Station that provides service in the geographic region in which
the MESislocated, if any. The Forbidden BCCH List is constructed according to responses to Channel
Request messages. The Forbidden LAI Listsidentify LAIswhose selection is prohibited, based upon
responses to Location Updating Request messages.

The MES shall construct a new Forbidden BCCH List whenever it constructs a new Primary BCCH List.

The MES shall delete the Forbidden BCCH List whenever it deletes the Primary BCCH List, or assumes a state in
which it ceases to attempt to register with the network (see TS 101 376-4-8 [4]). In the latter case, the MES might be
either registered or unregistered, and will allow the MES to retry aregistration in arejected LAI if by chance it moves
in location during the intervening interval.

6.2.6 Dedicated mode to idle mode transition (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.

This clause describes the use of a BCCH Carrier Register. This description isinformative only, but the functions that
are to be performed by the MES and are illustrated by application of the BCCH Carrier Register are normative.

Immediately before entry into Dedicated Mode, the MES shall save the frequency number of the BCCH carrier upon
which the MES is camped in a memory location called the BCCH carrier register. During Dedicated Mode, the MES
may be required to synchronize to aBCCH carrier from a different satellite and may be required to register to a
different LAI than registered to in Idle Mode.
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Upon return from Dedicated Mode to Idle Mode, the MES shall take the following actions:
e  TheMES shall synchronize to the BCCH identified in the BCCH Carrier Register and camp on it.

. If the LAI from the BCCH does not match the LAI stored in the SIM, the MES shall attempt to register with
the LAI of the BCCH. The MES shall perform this registration before a new CM Service Reguest is attempted.

e  The MES should determine the BACH reorganization state immediately before entry into any high penetration
state.
6.2.6a Connected mode to idle mode transition (lu mode only)
This clause only appliesto MESs operating in lu mode.
This clause describes the use of aBCCH Carrier Register.

Immediately before entry into RRC connected mode cell shared or cell dedicated state, the MES shall save the
frequency number of the BCCH carrier upon which the MES is camped in a memory location called the BCCH carrier
register. During RRC connected mode cell shared or cell dedicated state, the MES may be directed to other beams
and/or satellites. During these handovers, the MES will be informed of the associated BCCH ARFCN. The MES shall
record the most recently identified BCCH in the BCCH Carrier Register. Upon return from RRC connected mode cell
shared or cell dedicated state to RRC connected mode GRA_PCH state or RRC idle mode, the MES shall camp-on the
identified BCCH ARFCN, and register. See TS 101 376-4-13 [14] for details.

6.2.7 Limited service

If the MES is unable to register or if thereisno SIM in the MES, the MES selects an RA on which it shall camp so that
emergency calls can be made. The MES shall give the following priority to RAs for camp-on:

. Shall be an RA of a suitable spot beam (therefore, spot beam selection has been completed).
. RA to which most recently registered.
. RAs that are not alowable (therefore, GPS position has been accepted by the Gateway Station).

. RAs that are not available.

6.3 PLMN selection process (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.

6.3.1 List of states for the PLMN selection process

There are two modes for Satellite Network selection, automatic and manual. These are illustrated in figures 6.3 and 6.4.
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List of states for automatic mode (figure 6.3)
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Figure 6.3: PLMN selection state diagram (automatic mode)

MES is waiting for one to appear.

A4

ETSI

On PLMN. The MES has successfully registered on aPLMN.
Trying PLMN. The MES istrying to register on aPLMN in the ordered list of PLMN.

Wait for PLMN to appear. There are no allowable and available PLMNs at present and the

No SIM. Thereisno SIM inthe MES, or certain LR responses have been received.
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6.3.1.2 List of states for manual mode (figure 6.4)
Switch Off
Switch on, no SIM
Null J
Switch onwith SIM
SIM removed
| - SMinserted invalid SIM

Indicate V
PLMNs
— |
On(’\F/’E;\/N User chooses PLMN, or
Previously selected PLMN
Posit User becomes available again
tion reselection
Restriction
Select user
" chosen
Invalid PLMN

Registration failure or
Position Restriction

Registration
successful

Figure 6.4: PLMN selection state diagram (manual mode)
M1 On PLMN. The MES has successfully registered on aPLMN.
M2 Not on PLMN. The MES has failed to register on the selected PLMN.
M3 Trying PLMN. The MESistrying to register on a user selected PLMN.

M4 No SIM. Thereisno SIM inthe MES, or certain LR responses have been received.

6.3.2 Registration on a PLMN

In both automatic and manual modes, the concept of registration on a PLMN isused. An MES successfully registers on
aPLMN if:

a) the MES has found a suitable BCCH of the PLMN to camp on; and

b) aLR request fromthe MES has been accepted by the BCCH on which the MES is camped (see table 6.1).
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Table 6.1: Effect of LR outcomes on PLMN registration

Location updating task state Registration status Registered PLMNs

Updated Successful Indicated in the stored LAI

Idle, No IMSI Unsuccessful No registered PLMN

Roaming not allowed:

a) PLMN not allowed Unsuccessful No registered PLMN

b) LA not allowed Indeterminate No registered PLMN

¢) Roaming not allowed in this LA Indeterminate No registered PLMN

Not updated Unsuccessful No registered PLMN

NOTE 1: The registered PLMN is determined by looking at the stored registration area identity and
stored location registration status.

NOTE 2: MESs capable of GMPRS and non-GMPRS services may have different registration status
for GMPRS and non-GMPRS.

In automatic mode, the MES may conduct spot beam selection in a manner such that preferred PLMNSs are discovered
inthe order of preference, assuming the MES isin coverage of them. The search may be terminated as soon asthe MES
can determine that it has found the highest priority PLMN (i.e. the MES is not required to perform a complete search in
al cases).

In manual mode, the MES may display PLMNSs as they are discovered, reordering the display by priority if necessary.
6.3.3 PLMN selection

6.3.3.1 MES switch-on or recovery from lack of coverage

On recovery from lack of coverage, the MES selects the registered PLMN (if it isavailable) and, if necessary (see
clause 6.5.3) attempts to perform alocation registration.

If successful registration is achieved, the MES indicates the selected PLMN.

A switch-on or if registration is not possible due to the PLMN being unavailable or registration failure, or at switch-on,
the MES follows one of the following two procedures depending on its operating mode.

If registration is not possible upon recovery from lack of coverage due to the registered PLMN being unavailable, an
MES should continue looking for the registered PLMN for an implementati on-dependent period of time.

6.3.3.1.1 Automatic network selection mode procedure
The MES selects and attempts registration on PLMNSs, if available and allowable, in the following order:
a HomePLMN (if not previoudy selected).
b) EachPLMN inthe"PLMN Selector" datafield inthe SIM (in priority order).
c¢) Theregistered PLMN.
d) All other PLMNSs.
If successful registration is achieved, the MES indicates the selected PLMN.
If there are no suitable spot beams, the MES indicates "no service" to the user.

If registration cannot be achieved the MES indicates "limited service" to the user. If thereisa PLMN available but no
PLMN isalowable, it indicates "limited service" to the user and enters alimit service state.
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6.3.3.1.2 Manual network selection mode procedure

The MES indicates whether there are any PLMNSs available, in all suitable spot beams (see clause 5.6), which may be
available including "Forbidden PLMNs". Any PLMN shall only be presented once.

The MES should present PLMN as they are discovered by spot beam selection. If displayed, PLMNSs are presented in
the following order:

a HomePLMN.
b) PLMNscontained inthe"PLMN Selector" datafield inthe SIM (in priority order).
c¢) All other PLMNSs.

The user may select his or her desired PLMNs and the MES then initiates registration on this PLMN. (The selection
may take place at any time during the presentation of PLMNSs.) For such aregistration, the MES shall ignore the
contents of the forbidden LAI and PLMN lists.

If the user does not select a PLMN, the selected PLMN shall be any PLMN associated with the spot beam with the
strongest received signal strength. The MES shall attempt to camp on only this spot beam and enter the Limited Service
State.

6.3.3.2 User reselection

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

6.3.3.2.1 Automatic network selection mode

The MES selects and attempts registration on PLMNSs, if available and allowable in accordance with the following
order:

a HomePLMN.

b) PLMNscontained inthe"PLMN Selector" datafield in the SIM (in priority order).
c)  All other PLMNs excluding the previously selected PLMN.

d) Thepreviousy selected PLMN.

The previously selected PLMN isthe PLMN that the MES has selected prior to the start of the user reselection
procedure.

6.3.3.2.2 Manual network selection mode

The manual network selection mode procedure of clause 6.3.3.1 is followed.

6.3.4 Abnormal cases

If thereisno SIM inthe MES, if thereis an authentication failure, or if the MES receives an "IMSI unknown in HLR",
"illegal MES-ME" or "illegal MES" response to an LR request, then effectively thereis no selected PLMN ("No SIM*"
state). In these cases, the states of the spot beam selection process are such that no PLMN selection information is used.
No further attempts at registration on any PLMNs are made until the MES is switched off and on again or aSIM is
inserted.

Some terminal types, such asfixed terminals, may restrict PLMN selection to the Home PLMN or to the Home PLMN
and the SIM Preferred List.

When in automatic network selection mode and the MES isin the "not updated” state with one or more suitable BCCHs
to camp on, then after four unsuccessful LR requests, the MES may continue (or start if it is not running) the user
reselection procedure of clause 6.3.3.2.
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6.3.5 Roaming not allowed in this LA

If in either PLMN selection mode the LR response "Roaming not allowed in thisLA" isreceived, the PLMN automatic
or manual mode selection procedure of clause 6.3.3.1 is followed.

6.3.6 PLMN selection process (lu-mode)

The lu mode PLMN selection process in GMR-1 3G is the same as the lu-mode PLMN selection process defined in TS
123 122 [11].

6.4 Position determination process

6.4.1 Idle mode parameters

The position determination process shall maintain parameters that determine when the MES shall attempt to obtain a
position and what the MES shall do after it has obtained a position. The MES shall maintain separate parameters for
Idle Mode and Dedicated Mode for A/Gb mode. For lu mode the MES shall maintain separate parameters for MAC-idle
(RRC-idle and RRC_GRA-PCH) and MAC-Active states (see TS 101 376-4-14 [16] and TS 101 376-4-13 [14] for the
applicable GMR-1 3G MAC and RRC states respectively). The rest of the description of the Position Determination
Processis for both Idle Mode A/Gb mode and MAC-idle lu mode respectively. The Idle Mode parameters are the
parameters: GPS_UPDATE_TIMER and GPS_UPDATE_DISTANCE.

See TS 101 376-3-21 [3] and TS 101 376-4-8 [4] for definition of parameters for Dedicated Mode, and/or other
requirements and restrictions on position reporting. See TS 101 376-4-14 [16] for TS 101 376-4-13 [14] for the
applicable lu mode GMR-1 3G MAC and RRC connected mode states respectively.

6.4.2 Receiver operation

A MES may run a position determination receiver, such as a GPS receiver, discontinuously. The MES may obtain
position more frequently than is minimally required.

The MES shall run to obtain a position in Idle Mode in the following circumstances:
. Upon expiration of an Idle Mode timer of duration GPS UPDATE _TIMER.

. Before a system access for a LR, lu mode CHANNEL REQUEST TYPE 3, CM Service request, or in
response to a page or an aert, and a newer position is required than any that is already stored in the MES.

. Before all system accesses for Position Verification. (The Position Verification shall only be executed with a
new position, without regard to the stored "current position”.)

In addition, the MES should obtain a position at other times that improve the likelihood that it will have a"current”
position when needed.
6.4.3 Configuration of position determination

The Gateway Station shall broadcast a default GPS_UPDATE_TIMER value and a default
GPS_UPDATE_DISTANCE parameter value on the BCCH. The MES shall revert to the default parameter values each
timeit selects anew BCCH.

The Gateway Station may update the GPS_UPDATE_TIMER and GPS_UPDATE_DISTANCE on a MES-by-MES
basis, to a MES-specific value. The MES shall store MES-specific parameter values in non-volatile memory for use at
power-on. The Gateway Station may update these parameters by any of the following messages:

. Position Verification Notify (including lu mode Position Verification Notify Type 2).

o Immediate Assignment Reject.
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. Immediate Assignment Reject with Position.

. RRC Connection Setup (lu mode).
When a change in the GPS_UPDATE_TIMER value occurs and the timer is running, the timer shall be reloaded so that
the new time to expiration will be "old time to expiration” modulo "new GPS_UPDATE_TIMER value".
6.4.4  "Current" position storage

Each time the MES determines a position, it shall store the position as the "current” position and atimestamp of when it
was obtained. The position and timestamp shall be stored in non-volatile memory.

The"current” position and timestamp shall be updated any time a position is determined.

6.4.5 "Reported" position storage

The MES shall store the "reported” position and its timestamp. The "reported” position is the last MES position for
which either of the following conditionsis true:

e  TheMES has sent a Channel Request message and has received an Immediate Assignment (including lu mode
I A messages), an Immediate Assignment Reject (or AR with Position), or a Position Verification Notify
(including lu mode Position Verification Notify Type 2), but has not been requested to send an Extended
Channel Request. If the response was an | AR, the reject cause was not "Lack of resources’, "Position too old",
or "Invalid Position for the Selected Spot Beam".

e  The MES has sent an Extended Channel Request message and has received an Extended Immediate
Assignment or an Extended Immediate Assignment Reject. If the response was an |AR, the reject cause was
not "Lack of resources’, "Position too old", or "Invalid Position for the Selected Spot Beam".

6.4.6 Distance check

A computation of distance moved since the position was last reported to the Gateway Station shall be implemented in
the Position Determination Processin Idle Mode.

Each time the MES determines its position for the first reason identified in clause 6.4.2 or at other timeswhilein Idle
Mode, it shall execute a check of the distance moved. The distance moved is the calculated distance between the new
position and the "reported” position. If this distance exceeds GPS_UPDATE_DISTANCE, and
GPS_UPDATE_DISTANCE isnot equal to zero, the MES shall initiate a Position Verification.

6.5 Location registration process (A/Gb mode only)

This clause only applies to terminals operating in the A/Gb mode.
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6.5.1 List of states for location registration (figure 6.5)
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NOTE: Whenever the MES goes to connected mode and then returns to Idle mode again, the MES selects the
appropriate state.

Figure 6.5: Location updating task state diagram
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The states are entered depending on responses to location registration (LR) requests.

L1 Updated: The MES entersthis state if an LR request is accepted. The update status on the SIM is
set to "updated”. The GMPRS and the non-GMPRS update state of an MES may enter "updated" as
aresult of combined signalling or as aresult of individual signalling depending on the capabilities of
the network.

L2 Idle, No IMSI: The MES entersthis state if an LR request is rejected with cause:
a) IMSI unknown in HLR
b) Illegall MES-ME
c) lllegal MES
d) GMPRS not alowed

or if thereisno SIM. All update states of an MES enter this state regardless of whether they are
received by individual or combined signalling for events (b) and (c). Event (&) resultsin "Roaming
not alowed" for the non-GMPRS update state only. Event (a) has no influence on the GMPRS
update state. Event (d) has no influence on the non-GMPRS update state.

If aSIM is present, the non-GMPRS update status of the SIM is set to "Roaming not allowed" for
events (a), (b), and (¢).

L3 Roaming not allowed: The MES entersthis state if it receives an LR reject message with the cause:
a) PLMN not allowed
b) Location area not allowed
¢) Roaming not alowed in this location area

All MES update statusis set to "Roaming not allowed" regardless of whether it is received by
individual or combined signalling.

The behaviour of the MES in the "roaming not allowed" state is dependent on the LR reject cause as
shown in table 6.2. Additionally:

. In automatic mode, "PLMN not alowed" and "roaming not allowed in this location area’
cause the automatic network selection procedure of clause 6.3.3.1 to be started; it isaso
caused by "GMPRS not allowed" when received by a MES capable of GMPRS only.

. In manual mode, "PLMN not allowed" and "roaming not allowed" cause the manual
network selection procedure of clause 6.3.3.1 to be started; it is aso caused by "GMPRS
not allowed" when received by an MES capable of GMPRS only.

L4 Not updated: The MES enters this state if any LR failure not specified for states L2 or L3 occurs, in
which cases the MES is not certain whether or not the network has received and accepted the LR
attempt. The non-GMPRS update status on the SIM and/or the GMPRS update status are set to "not
updated”, depending on the specific location registration procedure and its outcome.

6.5.2 General

When the MES is switched on, the action taken by the location registration processis as follows:

1) SIM present and no LR needed (because of the status of the stored LAl and "attach" flag): The MESisin the
update state UPDATED.

2) SIM present and LR needed: An LR request is made.
3) No SIM present: The MES entersthe update state Idle, NO IMSI.

In case 2) above, and subsegquently whenever an LR request is made, the MES enters a state depending on the outcome
of the LR request, aslisted in the above clause 6.5.1. In case 3) the GMPRS and the non-GMPRS state enter "IDLE,
NO IMSI".

Whenever the MES goes to connected mode and then returns to idle mode again, the MES selects the appropriate state.
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6.5.3 Initiation of location registration
An LR request indicating normal |ocation registration is made when in idle mode.

. The MES detects that it has entered a new registration area, i.e. when the received registration identity, differs
from the one stored in the MES, and the LAI or the PLMN identity is not contained in alist of forbidden LAls
or PLMN identities, respectively, while being in one of the following update states:

- Updated.
- Not updated.
- Roaming not allowed.

e  ThePeriodic Location Updating Timer expires while in the non-GM PRS update state NOT UPDATED
(triggers Location Updating).

. The Periodic Routing Area Update Timer expires while in the GMPRS update state NOT UPDATED (triggers
Routing Area Update).

e A manual network reselection has been performed, a suitable spot beam of the selected PLMN is present, and
the MESis not in the UPDATED state for the LAI of the selected PLMN.

. Both of the following conditions apply:

- In response to a Position Verification message, the MES receives either a Position Verification Notify or
Immediate Assignment Reject with error cause "Reported Position Acceptable”.

- The MESisinthe NOT UPDATED state.

An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating
Timer expires while in the non-GMPRS update state, UPDATED.

An LR request indicating Periodic Routing Area Update is made when the Periodic Routing Area Update Timer expires
while in the GMPRS update state, UPDATED.

An LR request indicating IM S| attach is made when the MES is activated in the same location areain which it was
deactivated while being in the non-GMPRS update state, UPDATED, and the BCCH indicates that IMS| attach/detach
shall be used.

A GMPRS attach is made by a MES when activated and capable of GMPRS services that reguire registration.
Depending on system information about GM PRS network operation mode, MESs capable of GMPRS and non-GMPRS
services perform combined or non-combined location registration procedures. When the combined routing area update
or GMPRS attach is accepted with indication "M SC not reachable” or is not answered, the MES performs the
corresponding location updating procedure or falls back to a GMPRS-only service. When the combined routing area
update or GMPRS attach is rejected with the cause, "GMPRS not allowed”, the GMPRS update state is"IDLE, NO
IMSI" and the MES performs the corresponding location updating procedure or falls back to a GMPRS-only service.

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

Table 6.2 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 6.2.

A MES, which is both IMSI attached for GMPRS and non-GMPRS services and which is capable of simultaneous
operation of GMPRS and non-GMPRS services, shall perform Routing Area Update in connected mode when it has
entered a new routing area that is not part of an LA contained in the list of forbidden LAIs.
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Table 6.2: LR process states and allowed actions

New LR request when Normal .
Location updating ch ing LA calls Paglndg d
task state (see n?)rlglsngand 7 Changing PLMN Other supported respz)on €
(see note 1)
Null Yes Yes No No No
(see note 4)
Updated Yes Yes (see note 2) Yes Yes
(see note 5)
Idle, No IMSI No No No No No
(see note 10)
Roaming not allowed:
a) Idle No Yes No No Optional if with
PLMN not allowed IMSI
b) Idle Yes Yes No No Optional if with
LA not allowed (see note 9) IMSI
c) Idle Yes Yes No No Optional if with
Roaming not (see note 9) IMSI
allowed in this LA
Not updated Yes Yes (see notes 2, | (see note 3) | Yes if with IMSI
3 and 8)
NOTE 1: Emergency calls may always be made, subject to access control permitting it.
NOTE 2: A new LR is made when the periodic registration timer expires.
NOTE 3: If a normal call request is made, an LR request is made. If successful, the updated state is entered and the

NOTE 4: The MES is in the null state from switch-on until it has camped on a spot beam and either made an LR
NOTE 5: In this state, IMSI detach is performed if the MES is deactivated and the BCCH indicates that IMSI
NOTE 6: Change of spot beam always means a change of LA.

NOTE 7: A change of registered LA may happen as a result of optimal routing. It is necessary to re-register.
NOTE 8: Response to a Position Verify message indicates the position is acceptable.

NOTE 9: A MES shall not perform a new LR when the new routing area is part of an LA contained in a list of

NOTE 10: The GMPRS registration status "IDLE, NO IMSI" is entered when the LR is rejected with the cause,

call may be made.
attempt or decided that no LR attempt is needed.

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

forbidden LAs.

"GMPRS not allowed". The non-GMPRS registration status, "IDLE, NO IMSI", is entered when the cause,
"IMSI unknown in HLR", is received.

6.5.4

Periodic location registration

A Periodic Location Updating Timer (for non-GMPRS operation) and a Periodic Routing Area Update Timer (for
GMPRS operation) with the following characteristics shall be implemented in the MES (an MES that is capable of
GMPRS and non-GMPRS operation shall implement both timers):

1)

2)
3)

4)

5)

Upon switch-on of the MES or when the BCCH indicates that periodic location updating shall be applied and
the timer is not running, the timer shall be loaded with a random value between 0 and the broadcast or
signalled timeout value and started.

The timeout value shall be within the range of 1 deci-hour to 255 deci-hours with a granularity of 1 deci-hour.

When the timer reachesits expiration value, it shall be reinitiated to the relevant timeout value, and the MES
shall initiate the Periodic Location Registration corresponding to the expired timer.

The Periodic Location Updating Timer shall be prevented from triggering Periodic Location Updating during
connected mode. When the MES returns to idle mode, the Periodic Location Updating Timer shall be initiated
with respect to the broadcast timeout val ue, then started. Thereafter, the procedurein item 3) shall be followed.

The Periodic Routing Area Update Timer shall be prevented from triggering 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 timeout value, then started. Thereafter, the procedure in item 3) shall be
followed.
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6) If the MES performs a successful combined Routing Area Update, the Periodic Location Updating Timer shall
be prevented from triggering the Periodic Location Updating until the MES starts using Location Updating
procedure, e.g. because of a changed network operation mode or because the MES uses non-GMPRS services
only.

7)  When achange in the time-out value occurs (at a change of serving spot beam, or a change in the broadcast
timeout value, or a change in the signalling time-out value), the related timer shall be reloaded so that the new
time to expiration will be: "old time to expiration” modulo "new broadcast timeout value”.

8) When aperiodic timer has expired and the MES has information that it is not able to complete an LR because
a system access may hot be completed, the MES should queue the condition that a Periodic LR is required
pending a change in the condition limiting the system access. These conditions may include insufficient link
quality to access the system or a previous "Invalid Position" error cause in response to a system access.

6.5.5 IMSI attach/detach operation

System information will contain an indicator indicating whether or not IMS| attach/detach operation is mandatory to
use in the spot beam. The MES shall operate in accordance with the received value of the indicator.

A MES shall perform GMPRS attach/detach procedures independent of the value of the IM S attach/detach indicator.
When a MES has to perform IMSI attach/detach independent of GMPRS procedures (for example GMPRS network
operation mode 1), the handling described in the paragraph above applies.

When the IM S| attach/detach operation applies, an MES shall send the IMSI detach message to the network when the
MES is powered down or the SIM is removed while being in the update state UPDATED. The IMSI detach message
will not be acknowledged by the network.

When the MES returns to the active state, the MES shall perform an LR request indicating IMSI attach, provided that
the MES dtill isin the same location area. If the location area has changed, an LR request indicating Normal Location
Updating according to clause 6.5.3 shall be performed.

6.5.6 Location registration process (lu-mode only)

The lu mode location registration process in GMR-1 3G is the same as the |u-mode | ocation registration process defined
inTS 123 122 [11].

6.6 User indications

6.6.1 Service indication

The MES shdll indicate to the user whether the MES isin the satellite A/Gb mode, or satellite lu mode or any terrestrial
cellular mode of operation.

6.6.2 GMR-1 or GMR-1 3G service indication
The MES shall indicate to the user the appropriate level of service:

J Normal service;

. Alerting service (optional);

o Limited service;

. Position-restricted service (A/Gb mode only);

o No service.

Due to the fact that there may be some transitory changes of state, the service indications are permitted to continue to be
set for up to 10 seconds after the applicable conditions cease to be met. The service indication is permitted to take up to
1 second to be set after the applicable conditions are met.
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6.6.3 GPS indication

The MES shall indicate to the user whether a GPS position is currently held by the MES. Theindicator shall be set if
the current GPS position stored in the MES is newer than the GPS_POSITION_AGE parameter (has not expired);
otherwise the indicator shall be not set.

The MES shall indicate the GPS position to the user. This display may be made subject to mode or menu selection by
the user.

6.7 Non-volatile storage requirements

The MES shall store the following information in non-volatile memory:

. BCCH_FULL_LISTs. The MES shall provide storage for at least three BCCH_FULL_LISTs.

. Current GPS position and timestamp, reported GPS position and timestamp, MES-specific
GPS _UPDATE_TIMER and GPS_UPDATE_DISTANCE parameters, and flag indicating whether
MES-specific values are in use.

6.8 BCCH broadcasting and storage

System information contains a BCCH carrier list, called the BCCH_FULL_LIST, that the MES uses to scan for
BCCHes, rather than scanning the full LMSS band. A BCCH_FULL_LIST consists of a set of RF carriersthat are used
by a GMR-1 or GMR-1 3G system as BCCH carriers, such that thereis at least one BCCH carrier in thelist for all
geographic areas of coverage of a GMR-1 or GMR-1 3G system. Each GMR-1 or GMR-1 3G system hasits own
BCCH_FULL_LIST.

When an MES isfirst switched onina PLMN, it first of al has no knowledge of which RF channels are BCCH carriers
(of that PLMN or any other PLMN), and has to search the strongest RF carriersin order to find which are BCCH
carriers. Second, the MES s limited in its consideration of BCCH carriers to those that are approximately the strongest
BCCH carriers, in order to obtain service viaresources that are associated with its location under the satellite coverage;
it shall select the spot beam. Finally it has to determine which BCCH carriers belong to the selected PLMN.

The process of scanning for BCCH carriersis arelatively slow process. Consequently the MES is only required to scan
the full band in manual PLMN selection mode. In automatic mode, the MES is only required to scan
BCCH_FULL_LISTs. ScanningaBCCH_FULL_LIST fulfilsthe need to locate BCCH carriers and, in co-operation
with the spot beam selection procedure, the need that the BCCH carrier is from a proper spot beam. However, a scan of a
BCCH_FULL_LIST followed by spot beam selection only satisfies these considerations for asingle GMR-1 or GMR-1
3G system.

A BCCH_FULL_LIST may have BCCH carriers of one or more PLMNSs. It does not necessarily contain all the BCCH
carriers of any PLMN and does not necessarily contain aBCCH carrier of every PLMN that is available in the GMR-1
or GMR-1 3G system. A BCCH_FULL_LIST may have BCCH carriers from more than one satellite, but it does not
necessarily contain aBCCH carrier of every satellite of a GMR-1 or GMR-1 3G system at every location within system
coverage. Therefore, after spot beam selection on a GMR-1 or GMR-1 3G system, the MES reads
CONCURRENT_BCCH_INFORMATION from system information to discover the range of PLMNs and BCCH
carriersthat are available for selection at the MES's current location. All concurrent BCCHs on BCCH carriers of a spot
beam from a satellite are transmitted at the same time.

The system information contains a second BCCH carrier list, called the BCCH_NEIGHBOR_LIST, that the MES uses
for spot beam reselection. The BCCH_NEIGHBOR_LIST and BCCH_FULL_LIST do not necessarily contain the same
RF channels.

The MES may store other information in non-volatile memory to accelerate the processes of spot beam selection and
PLMN selection.
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6.9 Pageability of the mobile subscriber

An MESisrequired to listen to al paging messages that could address it (as defined by its paging subchannel and the
page mode, see TS 101 376-5-2 [5]), when the following conditions are all satisfied:

. A SIM isinserted.
. The MES is camped on a spot beam.
. The MESisnot in state "lIdle, No IMSI".

e  TheMESisnot performing the task to search for available PLMNs. (Whenever possible during thistask, the
MES should listen for paging.)

A MES that is camped on the control channels of a spot beam from a cooperating network is not required to listen for
pages and is not pageable.

NOTE 1. During spot beam reselection there is a period when the MES is no longer camped on the old spot beam
but might be decoding the BCCH and perform other processing before camping on the new spot beam.
During this period, the MES will not be pageable.

NOTE 2: Itispermissible for an MES to miss pages to scan for service on anon-GMR-1/GMR-1 3G system.

6.10 MM/GMM restart procedure

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

To perform the procedure, the MES shall behave asif the SIM is removed; afterward anew SIM isinserted.

6.11 Gateway (GW) selection (lu mode only)

In the event that the MES has selected a suitable spot beam which isilluminated by more than one BCCH and the
selected PLMN is supported by more than one of these BCCHSs, the MES shall read the load factor from each candidate
BCCH (within the selected spot beam and with the selected PLMN) and compare and select the BCCH which hasthe
lowest value of load factor (see TS 101 376-4-8 [4]). The MES shall only enter this process when performing initial
GMR-1 3G access or when performing periodic RA or GERAN Registration Area (GRA) updates

(see TS 101 376-4-13 [14]). Load factor is checked before camping on BCCH. Consideration of GW change due to load
factors shall only be made as part of periodic spot beam re-selection when the MES isin RRC-GRA_PCH state of
RRC_connected mode. Load factor checking shall only be performed after BCCHs in the "forbidden BCCH list" or
corresponding "forbidden LAIS" are removed.

6.11.1 Gateway Selection Frequency

The MES shall only enter this process when performing initiadl GMR-1 3G access or when performing periodic spot
beam selection defined in accordance with the SB_ RESELECTION_LOAD_COUNT parameter broadcast as part of the
BCCH system information (see TS 101 376-4-8 [4]). Asindicated in clause 6.2.5.2, load factor checking shall only be
performed in conjunction with the derived Primary BCCH List (that is, after BCCHs in the "forbidden BCCH list" or
corresponding "forbidden LAIS" and BCCHSs associated with barred cells are removed).

6.11.2 Load Factor Assessment

The BCCH broadcast |oad factor allows the MES to derive an indication of the available capacity in the spot beam
associated with a particular Gateway. Loading is also assessed when Load Factor is turned on in a beam (as specified
through the setting of the Load Indicator to a value other than all 1s). Loading is assessed using load factor whichis
comprised of two parameters: Load Indicator and Capacity Indicator as specified in TS 101 376-4-8 [4] if the load
factor definition is set to 0 or Available Capacity if the load factor definitionis set to 1 as specified in

TS 101 376-4-8 [4].

ETSI



GMR-1 3G 43.022 46 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

From the values of the load factor parameters broadcast on the BCCH system information, the available capacity of the
spot beam is either given directly or by:
Available Capacity = (1 - Load Indicator) x Capacity Indicator

Where the Load Indicator is the fractional percentage loading and Capacity Indicator is the total bandwidth capacity (in
5x bandwidth equivalents) allocated in the spot beam.

ETSI



GMR-1 3G 43.022 47 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

Annex A (informative):
Bibliography

GMR-102.011 (ETSI TS 101 376-2-1): "GEO-Mobile Radio Interface Specifications; Part 2: Service specifications;
Sub-part 1: Service Accessibility; GMR-1 02.011".

NOTE: Thisisareferenceto a GMR-1 Release 1 specification. See the introduction for more details.

GMR-103.022 (ETSI TS 101 376-3-10): "GEO-Mobile Radio Interface Specifications; Part 3: Network specifications;
Sub-part 10: Functions related to Mobile Earth Station (MES) in idle mode".

NOTE: Thisisareferenceto a GMR-1 Release 1 specification. See the introduction for more details.

GMR-1 3G 23.003 (ETSI TS 101 376-3-3): " GEO-Mobile Radio Interface Specifications (Release 3); Third
Generation Satellite Packet Radio Service; Part 3: Network specifications; Sub part 3: Numbering, addressing and
identification”.

GMPRS-1 03.297 (ETSI TS 101 376-3-19): "GEO-Mobile Radio Interface Specifications (Release 2); General Packet
Radio Service; Part 3: Network specifications; Sub-part 19: Optimal Routing technical realization”.

NOTE: Thisisareferenceto a GMR-1 Release 2 specification. See the introduction for more details.

GMR-103.298 (ETSI TS 101 376-3-20): "GEO-Mobile Radio Interface Specifications; Part 3: Network specifications;
Sub-part 20: Technical realization of High-Penetration Alerting".

NOTE: Thisisareferenceto a GMR-1 Release 1 specification. See the introduction for more details.

GMR-104.003 (ETSI TS 101 376-4-3): "GEO-Mobile Radio Interface Specifications; Part 4: Radio interface protocol
specifications; Sub-part 3: Channel Structures and Access Capabilities'.

NOTE: Thisisareferenceto a GMR-1 Release 1 specification. See the introduction for more details.

GMR-104.006 (ETSI TS 101 376-4-6): "GEO-Mobile Radio Interface Specifications; Part 4: Radio interface protocol
specifications; Sub-part 6: Mobile earth Station-Gateway Station Interface Data Link Layer Specifications'.

NOTE: Thisisareferenceto a GMR-1 Release 1 specification. See the introduction for more details.

GMR-1 3G 45.003 (ETSI TS 101 376-5-3): "GEO-Mobile Radio Interface Specifications (Release 3) Third Generation
Satellite Packet Radio Service; Part 5: Radio interface physical layer specifications; Sub-part 3: Channel Coding".

GMR-1 3G 45.004 (ETSI TS 101 376-5-4): "GEO-Mobile Radio Interface Specifications (Release 3) Third Generation
Satellite Packet Radio Service; Part 5: Radio interface physical layer specifications; Sub-part 4: Modulation”.

GSM 02.01 (ETSI ETS 300 500): "Digital cellular telecommunications system (Phase 2); Principles of
telecommunication services supported by a GSM Public Land Mobile Network (PLMN) (GSM Phase 2)".

GSM 02.02 (ETSI ETS 300 501): "European digital cellular telecommunications system (Phase 2); Bearer Services
(BS) supported by a GSM Public Land Mobile Network (PLMN) (GSM Phase 2)".

GSM 02.03 (ETSI ETS 300 502): "European digital cellular telecommunications system (Phase 2); Teleservices
supported by a GSM Public Land Mobile Network (PLMN) (GSM Phase 2)".

GSM 02.04 (ETSI ETS 300 503): "Digital cellular telecommunications system (Phase 2) (GSM); General on
supplementary services (GSM Phase 2)".

GSM 02.06 (ETSI ETS 300 504): "Digital cellular telecommunications system (Phase 2) (GSM); Types of Mobile
Stations (MS) (GSM Phase 2)".

GSM 02.07 (ETSI ETS 300 505): "Digital cellular telecommunications system (Phase 2) (GSM); Mobile Station (MS)
features (GSM Phase 2)".

GSM 02.09 (ETSI ETS 300 506): "Digital cellular telecommunications system (Phase 2) (GSM); Security aspects
(GSM Phase 2)".

ETSI



GMR-1 3G 43.022 48 ETSI TS 101 376-3-10 V3.3.1 (2012-12)

GSM 02.16 (ETSI ETS 300 508): "European digital cellular telecommunications system (Phase 2); International Mobile
station Equipment Identities (IMEI) (GSM Phase 2)".

GSM 02.17 (ETSI ETS 300 509): "European digital cellular telecommunications system (Phase 2); Subscriber Identity
Module (SIM); Functional characteristics (GSM Phase 2)".

GSM 02.24 (ETSI ETS 300 510): "Digita cellular telecommunications system (Phase 2) (GSM); Description of Charge
Advice Information (CAI) (GSM Phase 2)".

GSM 02.30 (ETSI ETS 300 511): "European digital cellular telecommunications system (Phase 2); Man-Machine
Interface (MMI) of the Mobile Station (MS) (GSM Phase 2)".

GSM 02.40 (ETSI ETS 300 512): "Digital cellular telecommunications system (Phase 2) (GSM); Procedures for call
progressindications (GSM Phase 2)".

GSM 02.41 (ETSI ETS 300 513): "European digital cellular telecommunications system (Phase 2); Operator
determined barring (GSM Phase 2)".

GSM 02.81 (ETSI ETS 300 514): "Digita cellular telecommunications system (Phase 2) (GSM); Line identification
supplementary services, Stage 1 (GSM Phase 2)".

GSM 02.82 (ETSI ETS 300 515): "Digital cellular telecommunications system (Phase 2) (GSM); Call Forwarding (CF)
supplementary services, Stage 1 (GSM Phase 2)".

GSM 02.83 (ETSI ETS 300 516): "Digita cellular telecommunications system (Phase 2) (GSM); Call Waiting (CW)
and Call Hold (HOL D) supplementary services; Stage 1 (GSM Phase 2)".

GSM 02.84 (ETSI ETS 300 517): "Digital cellular telecommunications system (Phase 2) (GSM); Multi Party (MPTY)
supplementary services, Stage 1 (GSM Phase 2)".

GSM 02.85 (ETSI ETS 300 518): "Digital cellular telecommunications system (Phase 2) (GSM); Closed User Group
(CUG) supplementary services, Stage 1 (GSM Phase 2)".

GSM 02.86 (ETSI ETS 300 519): "Digital cellular telecommunications system (Phase 2) (GSM); Advice of Charge
(A0oC) supplementary services; Stage 1 (GSM Phase 2)".

GSM 02.88 (ETSI ETS 300 520): "Digital cellular telecommunications system (Phase 2) (GSM); Call Barring (CB)
supplementary services, Stage 1 (GSM Phase 2)".

ETSI



GMR-1 3G 43.022

49

ETSI TS 101 376-3-10 V3.3.1 (2012-12)

History
Document history
V311 July 2009 Publication
V321l February 2011 Publication
V331 December 2012 | Publication

ETSI



	Intellectual Property Rights
	Foreword
	Introduction
	1 Scope
	2 References
	2.1 Normative references
	2.2 Informative references

	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations

	4 General description
	4.1 Comparison of GMR-1 and GMR-1 3G satellite systems with terrestrial cellular systems
	4.2 Idle mode

	5 Requirements and technical solutions
	5.1 Service capabilities
	5.1.1 Normal Service
	5.1.2 Limited Service
	5.1.3 Position-restricted service (A/Gb mode only)
	5.1.4 Alerting Service
	5.1.5 No Service

	5.2 Spot beam selection
	5.2.1 Spot beams
	5.2.1.1 Normal spot beams
	5.2.1.2 Dark spot beams (A/Gb mode only)

	5.2.2 Multiple satellites
	5.2.3 Initial spot beam selection
	5.2.3.1 Spot beam selection with a co-operating gateway (A/Gb mode only)

	5.2.4 Spot beam restriction by system response
	5.2.5 System Information (SI)
	5.2.6 Transition between normal spot beam and dark spot beam (A/Gb mode only)
	5.2.7 Anchor BCCH (A-BCCH) and Temporary BCCH (T-BCCH) (A/Gb mode only)

	5.3 PLMN selection and roaming
	5.3.1 Selection of PLMN (A/Gb mode only)
	5.3.1.1 PLMN selection in GMR-1 3G

	5.3.1a Selection of PLMN and roaming (Iu-mode)
	5.3.2 Geographic restrictions on service delivery (A/Gb mode only)
	5.3.2a Geographic restrictions on service delivery (Iu-mode)
	5.3.2b Regional provision of service (Iu mode)
	5.3.3 Multiple GMR-1/GMR-1 3G systems

	5.4 Position determination (A/Gb mode)
	5.4.1 Position reporting
	5.4.2 GPS receiver system support
	5.4.3 Position verification system access

	5.5 Dedicated mode to idle mode transition (A/Gb mode only)
	5.6 Barred LAs and access control
	5.7 Radio constraints
	5.8 Transition in/out GMR-1 idle mode (A/Gb mode only)
	5.8.1 Modes of operation
	5.8.2 Dual Mode Hold Timer


	6 Overall process structure
	6.1 Process goal
	6.2 Spot beam selection process
	6.2.1 List of states for the spot beam selection process
	6.2.2 Initial spot beam selection
	6.2.3 Spot beam reselection
	6.2.4 Gateway response to channel requests
	6.2.5 BCCH selection
	6.2.5.1 Primary BCCH list
	6.2.5.2 Selection procedure for BCCHs
	6.2.5.3 Spot beam verification
	6.2.5.4 Availability expansion and restriction by system responses

	6.2.6 Dedicated mode to idle mode transition (A/Gb mode only)
	6.2.6a Connected mode to idle mode transition (Iu mode only)
	6.2.7 Limited service

	6.3 PLMN selection process (A/Gb mode only)
	6.3.1 List of states for the PLMN selection process
	6.3.1.1 List of states for automatic mode (figure 6.3)
	6.3.1.2 List of states for manual mode (figure 6.4)

	6.3.2 Registration on a PLMN
	6.3.3 PLMN selection
	6.3.3.1 MES switch-on or recovery from lack of coverage
	6.3.3.1.1 Automatic network selection mode procedure
	6.3.3.1.2 Manual network selection mode procedure

	6.3.3.2 User reselection
	6.3.3.2.1 Automatic network selection mode
	6.3.3.2.2 Manual network selection mode


	6.3.4 Abnormal cases
	6.3.5 Roaming not allowed in this LA
	6.3.6 PLMN selection process (Iu-mode)

	6.4 Position determination process
	6.4.1 Idle mode parameters
	6.4.2 Receiver operation
	6.4.3 Configuration of position determination
	6.4.4 "Current" position storage
	6.4.5 "Reported" position storage
	6.4.6 Distance check

	6.5 Location registration process (A/Gb mode only)
	6.5.1 List of states for location registration (figure 6.5)
	6.5.2 General
	6.5.3 Initiation of location registration
	6.5.4 Periodic location registration
	6.5.5 lMSl attach/detach operation
	6.5.6 Location registration process (Iu-mode only)

	6.6 User indications
	6.6.1 Service indication
	6.6.2 GMR-1 or GMR-1 3G service indication
	6.6.3 GPS indication

	6.7 Non-volatile storage requirements
	6.8 BCCH broadcasting and storage
	6.9 Pageability of the mobile subscriber
	6.10 MM/GMM restart procedure
	6.11 Gateway (GW) selection (Iu mode only)
	6.11.1 Gateway Selection Frequency
	6.11.2 Load Factor Assessment


	Annex A (informative): Bibliography
	History

