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Foreword

This Technical Specification (TS) has been produced by ETSI 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 ETS
with an identifying change of release date and an increase in version number as follows:

Version 1.m.n
where:
» thethird digit (n) isincremented when editorial only changes have been incorporated in the specification;

» 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 9 of a multi-part deliverable covering the GEO-Mobile Radio Interface
Specifications, asidentified below:

Part 1:  "General specifications';
Part 2.  "Service specifications’;
Part 3: " Network specifications';
Sub-part 1:  "Network Functions;, GMR-2 03.001";
Sub-part 22 "Network Architecture; GMR-2 03.002";
Sub-part 3:  "Numbering, Addressing and Identification; GMR-2 03.003";
Sub-part 4:  "Restoration Procedures; GMR-2 03.007";
Sub-part 5:  "Organization of Subscriber Data; GMR-2 03.008";
Sub-part 6:  "Handover Procedures; GMR-2 03.009";
Sub-part 7: "Technical Realization of Short Message Service (SMES) Point-to-Point; GMR-2 03.040";
Sub-part 8:  "Location Registration Procedures; GMR-2 03.012";
Sub-part 9: " Discontinuous Reception (DRX) in the GMR-2 System; GMR-2 03.013";
Sub-part 10: "Security Related Network Functions;, GMR-2 03.020";
Sub-part 11: "Functions Related to Mobile Earth Station (MES) in idle Mode; GMR-2 03.022";
Sub-part 12: "Technical Realization of Facsimile Group 3 Transparent; GMR-2 03.045";

Sub-part 13: "Transmission Planning Aspects of the Speech Servicein the Public Satellite Mobile Network
(PSMN) system; GMR-2 03.050";

Sub-part 14: "Call Waiting (CW) and Call Hold (HOLD) Supplementary Services - Stage 2; GMR-2 03.083";
Sub-part 15: "Multiparty Supplementary Services, GMR-2 03.084";
Sub-part 16: "Technical Realization of Operator Determined Barring; GMR-2 03.015";
Sub-part 17: "Call Barring (CB) Supplementary Services - Stage 2, GMR-2 03.088";
Part 4:  "Radio interface protocol specifications’;
Part5: "Radiointerface physical layer specifications’;
Part 6:  "Speech coding specifications’;
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Part 7 "Terminal adaptor specifications'.

Introduction

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

Due to the differences between terrestrial and satellite channels, some modifications to the GSM standard are necessary.
Some GSM specifications are directly applicable, whereas others are applicable with modifications. Similarly, some
GSM specifications do not apply, while some GMR specifications have no corresponding GSM specification.

Since GMR isderived from GSM, the organization of the GMR specifications closdly follows that of GSM. The GMR
numbers have been designed to correspond to the GSM numbering system. All GMR specifications are alocated a
unique GMR number as follows:

GMR-n xx.zyy
where:

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

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

n denotes the first (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 specifications as follows:

* |f aGMR specification exigs it takes precedence over the corresponding GSM specification (if any). This
precedence rule applies to any references in the corresponding GSM specifications.

NOTE: Any referencesto GSM 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
specification.

* |f aGMR specification does not exist the corresponding GSM specification may or may not apply. The
applicability of the GSM specificationsis defined in GMR-n 01.201.
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1 Scope

The present document defines a system wide view of the operation of discontinuous reception on the GMR-2 system.
The support of DRX is mandatory in GSM PLMNSs.

The detailed coding and procedural details are defined in therelevant Technical Specifications dealing with the specific
interfaces that are involved, for insance GSM 08.08 [5] and GMR-2 04.008 [2]. Reference is also made to the framing
on theair interface which is defined in GMR-2 05.002 [3].

The Technical Specification gives an overview of the implementation of discontinuous reception DRX within the GSM
system, the actionsrequired at MSC, GWS, and MES, the support of the facility via the air interface, and some
operational aspects of the facility.

2 References

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

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

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, subsegquent revisions do apply.

[1] GMR-2 01.004 (ETSI TS 101 377-1-1): "GEO-Mohile Radio Interface Specifications;
Part 1. General specifications; Sub-part 1: Abbreviations and Acronyms'.

[2] GMR-2 04.008 (ETSI TS 101 377-4-7): "GEO-Mohile Radio I nterface Specifications;
Part 4: Radio interface protocol specifications; Sub-part 7: Mobile radio interface Layer 3
Specifications’.

[3] GMR-2 05.002 (ETSI TS 101 377-5-20): "GEO-Mobile Radio Interface Specifications;
Part 5: Radio interface physical layer specifications, Sub-part 20: Multiplexing and multiple access
on theradio path".

[4] GSM 08.02 (ETSI ETS 300 587): "Digital cellular telecommunications system (Phase 2); Base
Station System - Mobile-services Switching Centre (GWS - MSC) interface Interface
principles’'(V4.2.0).

[5] GSM 08.08 (ETSI ETS 300 590): "Digital cellular telecommunications system (Phase 2); Mobile
Switching Centre - Base Station System (MSC - GWYS) interface Layer 3 specification” (V4.12.1).

[6] GSM 03.68: "Digital cdlular telecommunications system (Phase 2+); Voice Group Cal Service
(VGCS) Stage 2" (V6.1.0).

[7] GSM 03.69: "Digital cdlular telecommunications system (Phase 2+); Voice Broadcast Service
(VBS) Stage 2" (V6.1.0).

3 Abbreviations

For the purposes of the present document, the abbreviations given in GMR-2 01.004 [1] apply.
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4 Overview of discontinuous reception

DRX isatechnique that allows the mobile station to power down significant amounts of itsinternal circuitry for ahigh
percentage of the timewhen it isin theidle mode.

It also ensures that the MES is aware of exactly when page requests for it may be transmitted and it can then therefore
schedule other tasks such that it avoids the problem of not decoding valid page requests transmitted by the network in
the idle mode periods.

The technique works by dividing the MESs within a cell into a set of groups. The group in which an MESresidesis
then known locally at both the MES and the GWS. All paging requests to each group are then scheduled and sent at a
particular time, which is derived from the TDMA frame number in conjunction with the IMSI of the MES, and some
BCCH tranamitted data.

Thus both the GWS and the MES know when relevant page requests will be sent and the MES can power down for the
period when it knows that page requests will not occur.

The page request can contain the IMSI (TMSI isnot supported) in order to identify the MES concerned. The IMSI is
however always used to identify the paging population. Paging by means of the IMEI isfor further study.

Mechaniams for the application of DRX for the voice group call and voice broadcast services are defined in stage 2
descriptionsin GSM 03.68 [6] and GSM 03.69 [7], respectively.

5 MSC functions

The MSC isamost transparent to DRX, sinceit hasno real time knowledge of the absolute frame numbers on the air
interface (refer to GSM 08.02 [4]).

It should be noted, however, that the M SC does define which cells are to be paged in order to locate a particular MES.
Normally thiswill be alocation area.

The MSC therefore constructs page requests and sends them to a specific set of GWSs. Each page request always
includes the IMSI. Thetimer to detect non-receipt of a page response may require alteration depending upon the
number of page groupsthat areinvolved. If thisisthe case, then thetimer will be set by O and M command at the same
time as the number of paging groups at the cell isaltered.

6 GWS functions

At the GWS pagerequests arereceived. It isimplicit (singlecell GWSs) or explicit (multi cell GWSs) within the page
requests from the MSC to which cell the page request is destined (Technical Specifications GSM 08.08 [5] and
GSM 08.02 [4] refers).

The GWS analyses the IMSI in order to derive the page group of the MES involved. The air interface pagerequest is
then constructed and transmitted in the appropriate TDMA burdt. If the page request includes an IMS| then the IMSI is
used to derive the page popul ation. The scheduling of the page requestsis therefore completely controlled by the GWS.

The relationship between paging group and TDMA burst, and IMS| and paging group is given in GMR-2 05.002 [3].
The exact scheduling mechanism used at the GWS isnot defined in the present document.

However the GWS may set the "page mode” bits as described in GMR-2 04.008 [2]. This can be used to optimize
paging load and reduce missed page requests during system reconfiguration.
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7 MES functions

The MES shadll derive its paging group as defined in GMR-2 05.002 [3].

The MES shall interpret all paging requestsin its paging group according to the paging mode bits as described in
GMR-204.008 [2].

8 Support via the air interface

The BCCH and paging channel messages are defined in GMR-2 04.008 [2]. GMR-2 05.002 [3] defines the agorithms
which enable an MES to know the exact frame and burst when page requests relevant to it might be transmitted.

9 Operational aspects

Therewill be occasions when it isnecessary to alter the parameters of cell such that the paging group of the MES may
alter.

If (referring to GMR-2 05.002 [3]) any of the parametersBS AG_BLKS_RES, BS CC_CHANS_COMB,
BS CC_CHANS or BS PA_MFRMS have to be altered, then the period when page requests may be lost can be
minimized for example by:

- Firgly setting the page mode to "page reorganization” in all page requests on the affected cell for the exact
duration of one paging period (i.e. BS_PA_MFRMS multi-frames). At the completion of this announcement
period, the BCCH parameters are set to the new values and the GWS starts scheduling the paging messages
according to the new parameters. The page mode isreset to any of the values "norma mode" or "extended
mode" as required.
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