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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 shal then be republished by ETSI
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 4, sub-part 5 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’;

Part 4: " Radio interface protocol specifications';
Sub-part 1:  "Mobile Earth Station-Gateway Station System (MES-GSS) Interface; GMR-1 04.001";
Sub-part 22 "GMR-1 Satellite Network Access Reference Configuration; GMR-1 04.002";
Sub-part 3:  "Channel Structures and Access Capabilities; GMR-1 04.003";
Sub-part 4:  "Layer 1 General Requirements; GMR-1 04.004";
Sub-part 5: "DataLink Layer General Aspects; GMR-1 04.005";
Sub-part 6:  "Mobile earth Station-Gateway Station Interface Data Link Layer Specifications; GMR-1 04.006";
Sub-part 7: "Mobile Radio Interface Signalling Layer 3 General Aspects, GMR-1 04.007";
Sub-part 8:  "Mobile Radio Interface Layer 3 Specificationss GMR-1 04.008";
Sub-part 9:  "Performance Requirements on the Mobile Radio Interface; GMR-1 04.013";

Sub-part 10: "Rate Adaptation on the Access Terminal-Gateway Station Subsystem (MES-GSS) Interface;
GMR-104.021";

Sub-part 11: "Radio Link Protocol (RLP) for Data Services; GMR-1 04.022";
Part5:  "Radio interface physical layer specifications';
Part 6:  "Speech coding specifications’;
Part 7 "Terminal adaptor specifications'.
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Introduction

GMR stands for GEO (Geostationary Earth Orbit) Mobile Radio interface, which isused for mobile satellite services
(MSS) utilizing geostationary satellite(s). GMR isderived 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 specificationsthat 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.

- ndenotesthefirst (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-1 01.201 [2].
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1 Scope

The present document introduces the link access procedures (LAP) for the satellite channel called LAPSat. The purpose
of LAPSat isto carry information between the Layer 3 entities across the GeoMobile (GMR-1) network radio interface
using the satdllite (Sat) channel. LAPSat isthe protocol used for signalling atransfer between a Mobile Earth Station
(MES) and a gateway station (GS) in a GMR-1 network.

Most of the procedures defined for LAPSat closdly follow those defined for the LAPDm used by Global System for
Mobile (GSM). References to the corresponding GSM technical specifications (GSM 04.05 [6]) are made within the
present document. Only the significant differences between the LAPs for the mobile D (Dm) and Satellite (Sat)
channdls are described here.

The present document is based on GSM 04.05 [6].

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 and/or edition number or version number) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

[1] GMR-101.004 (ETSI TS 101 376-1-1): "GEO-Mohile Radio Interface Specifications;
Part 1. General specifications; Sub-part 1: Abbreviations and acronyms; GMR-1 01.004".

[2] GMR-101.201 (ETSI TS 101 376-1-2): "GEO-Mohile Radio Interface Specifications;
Part 1. Genera specifications; Sub-part 2: Introduction to the GMR-1 Family; GMR-1 01.201".

[3] GMR-103.296 (ETSI TS 101 376-3-18): "GEO-Mobile Radio Interface Specifications;
Part 3: Network specifications, Sub-part 18: Terminal-to-Terminal Call (TtT); GMR-1 03.296".

[4] GMR-1 04.006 (ETSI TS 101 376-4-6): "GEO-Mohile Radio | nterface Specifications;
Part 4: Radio interface protocol specifications; Sub-part 6: Mobile earth Station-Gateway Station
Interface Data Link Layer Specifications, GMR-1 04.006".

[5] GMR-1 04.008 (ETSI TS 101 376-4-8): "GEO-Mohile Radio | nterface Specifications;
Part 4: Radio interface protocol specifications; Sub-part 8: Mobile Radio Interface Layer 3
Specifications; GMR-1 04.008".

[6] GSM 04.05 (ETSI ETS 300 554): "European digital cellular telecommunications system (Phase 2);
DataLink (DL) layer; General aspects (GSM 04.05 (V4.0.3))".

[7] GSM 04.10 (ETSI ETS 300 558): "Digital cedlular telecommunications system (Phase 2); Mobile
radio interface layer 3; Supplementary services specification; General aspects
(GSM 04.10 (V4.10.1))".

[8] GSM 04.11 (ETSI ETS 300 559): "Digital cdllular telecommunications system (Phase 2); Point-to-
Point (PP) Short Message Service (SMS) support on mobileradio interface
(GSM 04.11 (V4.10.0)".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in GMR-1 01.004 [1] apply. A number of
concepts and terms have been borrowed from the GSM 04.05 [6]. Table 3.1 shows how certain terms are mapped from
the GSM system documentation to the present document.

Table 3.1: Mapping of GSM Terms to GMR-1

Usage in GSM Usage in GMR-1
MS (Mobile Station) MES (Mobile Earth Station)
BS (Base Station) GS (Gateway Station)
Dm (D channel for GSM) Sat (Satellite channel for GMR-1)

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in GMR-1 01.004 [1] apply.

4 Concepts and terminology

The concepts and terminology used in the present document are identical to those discussed in clause 2 of
GSM 04.05 [6].

5 Overview description of LAPSat functions
and procedures

The description of LAPSat functions and procedures isidentical to that discussed in clause 3 of GSM 04.05 [6].
The channels used for signalling include the:

» Broadcast Control CHannel (BCCH);

* GPS Broadcast CHannel (GBCH);

» Paging CHannd (PCH);

» Broadcast Alerting CHannel (BACH);

¢ Random Access CHannel (RACH);

e Access Grant CHannd (AGCH);

» Dedicated Control CHannel (DCCH) (this channd includes the Standal one Dedicated Control CHannel
(SDCCH), the Slow Associated Control CHannel (SACCH) and the Fast Associated Control CHannel
(FACCH)).

e Terminal-to-terminal Associated Control CHannel (TACCH).

The LAPSat supports the acknowledged (multiple frame) and unacknowl edged modes of data transfer.

ETSI



GMR-1 04.005 10 ETSI TS 101 376-4-5 V1.1.1 (2001-03)

The following transfer modes apply in addition to those described in clause 3.4 of GSM 04.05 [6].

e TheBACH channd existsin the GSto-MES direction to alert the MES when it does not respond to normal
paging. Only unacknowledged operation is possible for this channdl.

e The TACCH channd exigsin the GS-to-MES direction to send the signalling information to the MES engaged
in aterminal-to-terminal (TtT) call. Both acknowledged and unacknowledged operations are possible for this
channdl.

NOTE: For acknowledged or multiple frame operation on the TACCH, the forward path (from network to MES)
isviathe TACCH, whilethereverse path (from MES to network) is via the associated FACCH.

* The GBCH channd existsin the network-to-MES direction to convey the Global Positioning System (GPS)
information to the MESs. Only unacknowledged operation is possible for this channdl.

6 Service characteristics

6.1 General

Same as clause 4.1 of GSM 04.05 [6].

6.2 Services provided to layer 3

6.2.1 General

Same as clause 4.2 of GSM 04.05 [6].

6.2.2 Priority

The priority between data links differs dlightly from that defined in clause 4.2.2 of GSM 04.05 [6]. The priority between
data links shall be as follows:

1) Priority on SDCCH
- Highest priority: SAPI = O; lowest priority: SAPI = 3.
2) Priority on FACCH

- If aSAPI = 2 frameisawaiting transmission, then two SAPI = 0 frames are not sent in consecutive FACCH
frames. Additionaly, if a SAPI = 0 frameis awaiting transmission, then two SAPI = 2 frames arenot sent in
consecutive FACCH frames.

3) Priority on SACCH (with TCH3, TCH6, TCH9)

- If aSAPI = 3frameisawaiting transmission, then two SAPI = 0 frames are not sent in consecutive SACCH
frames. Additionally, if a SAPI = 0 frameis awaiting transmission, then two SAPI = 3 frames arenot sent in
consecutive SACCH frames.

6.2.3 Segmentation
Same as clause 4.2.3 of GSM 04.05 [6].

ETSI
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6.2.4 Unacknowledged information transfer service

In this case the information transfer is not acknowledged at the data link layer. Acknowledged procedures may be
provided at higher layers.

The characteristics of the unacknowledged information transfer service are summarized in the following:

a) provision of adatalink connection between layer 3 entities for unacknowledged information transfer of layer
3 message units,

b) identification of datalink connection endpointsto permit alayer 3 entity to identify another layer 3 entity;
€) no verification of message arrival with the data link layer.
The primitives associated with the unacknowledged information transfer service are:
DL-UNIT-DATA-REQUEST/INDICATION

The DL-UNIT-DATA-REQUEST primitiveis used to request that a message unit be sent using the procedures for
unacknowledged information transfer service; DL-UNIT-DATA-INDICATION indicates the arrival of a message unit
received by means of unacknowledged information transfer. Parameters associated with these primitives are the
message unit, service grade, and the type of channel to be used.

The following three service grades are defined for the unacknowledged information transfer over the SACCH on TCH3.
For the unacknowledged information transfer over other logical channels, the frameistranamitted at the earliest
opportunity and the service grade specified in the DL_UNIT_DATA_REQUEST isnot used.

1) Immediate: the message unit istransmitted at the earliest opportunity by interrupting the traffic on the channel.

2) Wait-then-Go: the message unit waits for speech inactivity on the channel until a maximum waiting time
(see GMR-1 04.006 [4]). If the speech inactivity is detected within this time, the message unit istranamitted. If
the speech inactivity is not detected within thistime, the message unit is transmitted at the next opportunity by
interrupting the traffic on the channd.

3) Wait-then-Discard: the message unit waits for speech inactivity on the channd until a maximum waiting time
(see GMR-1 04.006 [4]). If the speech inactivity is detected within this time, the message unit istranamitted. If
the speech inactivity is not detected within thistime, the message unit is discarded without further action.

The characteristics of services defined for LAPSat areidentical to those defined in GSM 04.05 [6]. Additionally, the
following service gradeis defined for the acknowledged information transfer using the SACCH on TCH3. For the
acknowledged information transfer over other logical channds, the frameis tranamitted at the earliest opportunity.

1) Wait-then-Discard: the message unit waits for speech inactivity on the channd until a maximum waiting time
(see GMR-1 04.006 [4]). If the speech inactivity is detected within this time, the message unit istranamitted. If
the speech inactivity is not detected within thistime, the message unit is discarded and | ost.

The primitives associated with the multiple frame acknowledged mode information transfer services are borrowed from
the GSM 04.05 [6]. Additionally, the DL-BEGIN-CIPHERING primitive isrequired by the data link layer to inform the
RR sublayer to set thereceiver in the physical layer to cipher-receive mode.

NOTE: The DL-BEGIN-CIPHERING primitive is needed by the data link layer entity only at the network end.

6.2.5  Acknowledged information transfer services
Void.

6.2.6 Random access procedure
Same as clause 4.2.6 of GSM 04.05 [6].
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6.3

Services required from the physical layer

The services provided by the physical layer are described in detail in GSM 04.04. They are summarized in the
following:

a)

b)
©)
d)
€)

f)

physical layer connection for transparent transmission of frames. The bits of a frame areto be delivered to the
peer datalink entity in the same order in which they were submitted to the physical layer by the sender;

indication of the physical status of the Sat channd;

transmission of datalink layer message unitsin the same order asthey were issued by the data link layer;
provision of frame synchronization;

provision of error protection to ensure alow residua bit error rate at the data link layer;

tranamission (in the MS) and reception (in the network) of random access bursts.

The primitives between the data link layer and the physical layer are:

a)

b)

0

Datatransfer:
PH-DATA-REQUEST/INDICATION

These primitives are used to request that a message unit be sent and to indicate the arrival of message unit.
Parameters associated with these primitives are the data link layer message unit, the service grade, and the type
of channel being used.

Random access:
PH-RANDOM ACCESS-REQUEST/INDICATION/CONFIRM

The REQUEST primitiveis used to request (in the MS) that a random access frame be sent and the
INDICATION primitiveis used to indicate (in the network) the arrival of arandom access frame. A parameter
associ ated with these primitivesis the random access message unit. The CONFIRM primitive is used (inthe MS)
to confirm in which time dot the random access burst was sent.

Connection establishment:
PH-CONNECT-INDICATION

Thisprimitive is used to indicate that a specific physical resource has been established on the physical layer. The
parameter associated with this primitive is the type of channdl.

NOTE: Activation of a physical resource isusualy initiated by the layer 3 entity without involving data link layer

d)

6.4

entities.
Transmission synchronization:
PH-READY-TO-SEND-INDICATION

Thisprimitive is used to enable the data link layer to synchronize to the next ingtant of physical transmission.
The parameter associated with this primitive is the type of channel.

PH-EMPTY-FRAME-REQUEST

Thisprimitive is used by the data link layer instead of the PH-DATA-REQUEST primitive when no frame shall
be sent after receiving the PH-READY -TO-SEND indication. The parameter associated with this primitive isthe
type of channdl.

Administrative services

Same as clause 4.4 of GSM 04.05 [6].
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7 Overview of data link layer structure

The datalink layer structure isidentical to that described in clause 5 of GSM 04.05 [6], with the following changes.

Theinterface of DL with other layersis shown in figure 7.1

| LAYER 3
SAPI 0 SAPI 2 SAPI 3

AN

DATA
DATA DATA| [DATA|| pATA | DATA|  [PATA|IDATA | IDaTA| [P0 [PATA| |PATA
LINK | IDATA LINK[ Ui T D ]| L] [EINK ([ EINKC TG LNk | LNk
PROC. || Contentio proc | | proc || proc || proc PROC. (PROC. proc (Pwll?é)g PROC| [PROC
MF & proc. (MF & || (MF & MF) | [(MF)
Em ) ||y || wnl] wy | [™ Ul (I Ui (MF)
| |
-1

DATA LINK DATA LINK DATA LINK

DISTRIBUTION| | DISTRIBUTION| | DISTRIBUTION

PROCEDURE | | PROCEDURE PROCEDURE
/__\ /_ _\ /__\ /4_\ AYER
\*/ \_T}{* * ¥ */ \_"k_/ \_T_/ ¥ / PHYSICAL LAYER
TACCH/ RACH BCCH GBCH PCH+ BACH FACCH SDCCH SACCH
FACCH (note) AGCH Ul = UNACKNOWLEDGED

MF = MULTIPLE FRAME

Figure 7.1: Data Link Layer interfaces

NOTE: For MF operation on TACCH, the forward path (network to MES) isviathe TACCH, whilethereverse
path (MES to network) is viathe FACCH.

The Service Access Point (SAP) takes a specific value for each of the following functions carried on the Sat channél.
« Thevauefor call control signalling, mobility management signalling, supplementary services signalling and
radio resource management signalling information (defined in GMR-1 04.008 [5] and GSM 04.10 [7]) is
SAPI =0.
* Thevaluefor MES-to-MES signalling for asingle-hop call (defined in GMR-1 03.296 [3]) is SAPI = 2.

* Thevaluefor short message services (defined in GSM 04.11 [8]) is SAPI = 3.
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8

8.1

There are two types of logical link procedures supported by the DL. They are the acknowledged and unacknowl edged
modes. Some of the Service Access Point Identifiers (SAPIs) support both procedures and some support only one

Specific requirements

Mode of operation and allowed SAPIs

procedure (aslisted in table 8.1).

Logical Channel SAPI=0 SAPI =2 SAPI =3
RACH Unacknowledged Not supported Not supported
PCH Unacknowledged Not supported Not supported
BACH Unacknowledged Not supported Not supported
AGCH Unacknowledged Not supported Not supported
BCCH Unacknowledged Not supported Not supported
GBCH Unacknowledged Not supported Not supported
SDCCH/4 Both Not supported Acknowledged
Unacknowledged and
acknowledged
SACCH Unacknowledged Not supported Acknowledged
FACCH Both Both Not supported
Unacknowledged and | Unacknowledged and
acknowledged acknowledged
TACCH/FACCH Both Not supported Not supported
Unacknowledged and
acknowledged
(see note)
NOTE: The forward path (from network to MES) is via the TACCH for an acknowledged
operation on the TACCH. The reverse path (from MES to network) is via the
FACCH.
8.2 Acknowledged mode of operation
8.2.1 Window size

Table 8.1: Supported modes of operation

The window size k (see GMR-1 04.006 [4]) shall be;

e k=16for SAPI =0;
e k=16for SAPl = 2;
e k=16for SAPl = 3.

8.2.2

The processing capacity should be sufficient that, under normal load, the DL does not go into Receiver Not Ready
condition for transactionson SAPI = 0.

Processing capacity
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