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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 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;

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

The present document is part 4, sub-part 4 of a multi-part deliverable covering the GEO-Mobile Radio Interface
Specifications, as identified below:

Part 1.  "General specifications';

Part2:  "Service specifications';

Part3:  "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 2. "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 Specifications; 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-1 04.021";

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:  "Termina adaptor specifications'.
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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.

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 GM R specifications have no corresponding GSM specification.

Since GMR is derived from GSM, the organization of the GMR specifications closely follows that of GSM. The GMR
numbers have been designed to correspond to the GSM numbering system. All GMR specifications are allocated 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.

- ndenotesthefirst (n = 1) or second (n = 2) family of GMR specifications.
A GMR system is defined by the combination of afamily of GMR specifications and GSM specifications as follows:

« If aGMR specification exists it takes precedence over the corresponding GSM specification (if any). This
precedence rule applies to any referencesin 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.

« If 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].

ETSI
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1 Scope

The present document defines the service offered by the physical layer to the upper layers of the MES-GS interface in
the GMR-1 Mobile Satellite System. Its main objective is to provide guidance for the interface between the GMR-1
Technical Specificationsin the 05-series and the 04-series. It also specifies the format of signalling channels and the
order of bit transmission.

Asfar as possible, the present document makes use of the layering principles of the Reference Model for Open System
Interconnection (OSl) as contained in ITU-T Recommendations X.200 [9] and X.210[10].

The present document is based on GSM 04.04 [8].

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, subsequent revisions do not apply.
¢ For anon-specific reference, the latest version applies.

[1] GMR-101.004 (ETSI TS 101 376-1-1): "GEO-Mobhile 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-Mobile Radio Interface Specifications;
Part 1. General specifications; Sub-part 2: Introduction to the GMR-1 Family; GMR-1 01.201".

[3] 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; GMR-1 04.003".

[4] 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; GMR-1 04.006".

[5] GMR-104.008 (ETSI TS 101 376-4-8): "GEO-Mohile Radio Interface Specifications;
Part 4: Radio interface protocol specifications; Sub-part 8: Mobile Radio Interface Layer 3
Specifications; GMR-1 04.008".

[6] GMR-105.003 (ETSI TS 101 376-5-3): "GEO-Mobile Radio Interface Specifications;
Part 5: Radio interface physical layer specifications; Sub-part 3: Channel Coding; GMR-1 05.003".
[7] GMR-105.008 (ETSI TS 101 376-5-6): "GEO-Mobile Radio Interface Specifications;
Part 5: Radio interface physical layer specifications; Sub-part 6: Radio Subsystem Link Control;
GMR 1 05.008".
(8] GSM 04.04 (ETSI ETS 300 553): "European digital cellular telecommunications system (Phase 2);

Layer 1; General requirements, GSM 04.04".

[9] ITU-T Recommendation X.200: "Information technology - Open Systems Interconnection - Basic
reference model: The basic model”.

[10] ITU-T Recommendation X.210: "Information technology - Open Systems Interconnection - Basic
Reference Model: Conventions for the definition of OSI services'.
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3 Terminology and abbreviations

3.1 Terminology

For the purposes of the present document, in the context of the GMR-1 system, the terminology changesin annex A of
GMR-1 01.004 [1] shall be applied when comparing GSM and GMR-1 functionality.

Also, the following terms and definitions are additionally used in present document:
* ldlemode: Inthis mode the MES is not allocated any dedicated physical channel.
« Dedicated mode: In this mode the MES is alocated a dedicated physical channel.

¢ Physical block: minimal unit which can be transferred by the physical layer

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

MES Mobile earth station
GMR-1 GEO-Mobile Radio interface - family 1
GSS Gateway station system

Also refer to GMR-1 01.004 [1].

4 Interfaces to the physical layer

Same as clause 2 of GSM 04.04 [§].

4.1 Interface to the data link layer

Same as clause 2.1 of GSM 04.04 [§].

4.2 Interface to radio resource management

Same as clause 2.2 of GSM 04.04 [§].

4.3 Interface to other functional units

Same as clause 2.3 of GSM 04.04 [§].

ETSI
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5 Service of the physical layer

Same as clause 3 of GSM 04.04 [8].

5.1 Service Access Point

In the Reference Model for Open System Interconnection, Service Access Points (SAPs) of alayer are defined as gates
through which services are offered to an adjacent higher layer (see figure 5.1). Through a SAP the physical layer offers
aservice to the datalink layer. The SAP is used both for the control of the service providing entity (in case thisisthe
physical layer; commands related to the establishment and release of channels) and the transfer of data (in case of the
physical layer; the transfer of bits). The physical layer service access points defined in the present document differ from
the OSI physical layer Service Access Points; the layer 3 RR-management instead of the data link layer controls the
SAPs (establishment and release of channels).

adjacent higher layer adjacent higher layer
SAP SAP

Transmission medium
Figure 5.1: Service Access Point principle

On the physical layer of the GMR-1 system a SAP is defined between the physical layer and the data link layer for each
control channel (see figure 5.2). The characteristics of SAPs (channels) are listed in GMR-1 04.003 [3].

DATA LINK LAYER

TA CCH/ PCH +
CBCH [a cCH RACH BCCH GBCH AGCH BACH FACCH SDCCH SACCH

PHYSICAL LAYER

Figure 5.2: SAPs between the physical layer and the data link layer in the MES

5.2 Service of the physical layer
e Access capahilities:

The physical layer offers atransmission service on alimited set of logical channels. The GS and MES access
capabilities and the characteristics of logical channels (SAPs) are defined in GMR-1 04.003 [3].

Logical channels are multiplexed on physical channels. Physical channels are the units scheduled on the radio medium.
Some are reserved by the network for common use (a combination of CCCH and BCCH), others are assigned to
connections with MESs (dedicated physical channels). In time the combination of logical channels used on an assigned
dedicated physical channel may change. Allowed combinations of logical channels on a dedicated physical channel are
defined in GMR-1 04.003 [3]. Data on SAPs of control channelsis either multiplexed with another channel or
exchanged in discrete block sizes. Synchronization between layer 1 and layer 2 is provided for piggy-backing of RR
(receive ready) frames, and the starting of timers (T200). See also GMR-1 04.006 [4].

* Error detection:

Same as "Error Detection” described in clause 3.2 of GSM 04.04 [8].

ETSI
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¢ Encryption:
Same as "Encryption” described in clause 3.2 of GSM 04.04 [8].

52.1 Specific services of the physical layer in the MES

The access capability service of the physical layer in the MES is different for dedicated physical channels than for
BCCH/CCCHs,

e Establishment of dedicated physical channels:

The radio resource management of layer 3 (GMR-1 04.008 [5]) controls the establishment of dedicated physical
channels on the physical layer.

¢ Spot beam selectioninidle mode:

In idle mode the physical layer selects the best spot beam with its BCCH/CCCH in close co-operation with layer 3.
Examples of procedures for spot beam selection are described in GMR-1 05.008 [7].

6 Block transmission

6.1 SACCH3 block format

SACCH3 frames are transmitted on TCH3 during periods of voice inactivity, provided no FACCH3 frames are awaiting
transmission. The block format of SACCH3, therefore, isidentical to that of FACCH3. See clause 6.9 for detail.

6.2 SACCH®G block format

The TCH6 channel is combined with SACCH and multiplexed as described in clause 5.1 of GMR-1 05.003 [6]. Then,
the output of multiplexing unit is encrypted as described in clause 6 of GMR-1 05.003 [6]. A 58,5 octets of NT6 block
contains 10 bits of SACCH6 message in the following way.

BIT NUMBERING

A

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
58.5 octets tet 2 octet

octe NUMBERING

[ ] [ ]

. NT 6 .

p *

SACCH 6 A4
| octet 59

NOTE:  The numbering convention specified in GMR-1 04.006 [4] applies.

Figure 6.1: SACCHS6 block format

ETSI
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6.3 SACCH9 block format

The TCH9 channel is combined with SACCH and multiplexed as described in clause 5.1 of GMR-1 05.003 [6]. Then,
the output of multiplexing unit is encrypted as described in clause 6 of GMR-1 05.003 [6]. A 702 bits of NT9 block
contains 10 bits of SACCH9 message in the following way.

BIT NUMBERING

A

8 | 7 | e | 5 | 4 | 3 | 2 | 1
octet 1
87 octets and 6 bits
octet 2
: NT 9 :
I
SACCH 9 A\
| octet 88
NOTE: The numbering convention specified in GMR-1 04.006 [4] applies.
Figure 6.2: SACCH9 block format
6.4 BCCH/PCH/AGCH/CBCH block format
The originally 24 octets blocks are used in the following way.
BIT NUMBERING
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
octet
octet2 | NUMBERING
octet 3
24 octets
octet 24

Figure 6.3: BCCH/PCH/AGCH/CBCH block format

ETSI
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6.5 BACH block format

The originally 4,5 octets blocks are used in the following way.

BIT NUMBERING

A

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
4.5 octets octet 2
octet 3
octet 4
octet 5
Figure 6.4: BACH block format
6.6 GBCH block format
The originally 13,5 octets blocks are used in the following way.
BIT NUMBERING
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
octet
octet2 | NUMBERING
13.5 octets octet 3
[ [
[ [
T [
octet 14

Figure 6.5: GBCH block format
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6.7 RACH block format

There are two classes of RACH message as follows:

(a) Class 1:

The originally 2 octets blocks are used in the following way.

BIT NUMBERING

A

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 |
octet 1
2 octets octet 2
Figure 6.6: RACH class 1 block format
(b) Class 2:
The originally 15 octets and 3 bits blocks are used in the following way.
BIT NUMBERING
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
octet
octet2 | NUMBERING
15 octets and 3 bits octet 3
[ ] [ ]
L] L]
T L]
octet 16

Figure 6.7: RACH class 2 block format
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6.8 SDCCH block format

The originally 10,5 octets blocks are used in the following way.

BIT NUMBERING

A

8 | 7 | 6 | 5 | 4 ] 3 | 2 | 1
octet 1
octet
octet2 | NUMBERING
10.5 octets octet 3
[ ] [ ]
[ [
T [
octet 11
Figure 6.8: SDCCH block format
6.9 FACCH3 block format
The originally 9,5 octets blocks are used in the following way.
BIT NUMBERING
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
octet
octet2 | NUMBERING
9.5 octets octet 3
[ ] [ ]
[ [
T [
octet 10

Figure 6.9: FACCH3 block format
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6.10 FACCH®G6 block format
The originally 23,5 octets blocks are used in the following way.

BIT NUMBERING

A

8 | 7 | 6 | 5 | 4 ] 3 | 2 | 1
octet 1
octet
octet2 | NUMBERING
octet 3
23.5 octets
[ [
[ [
T [
octet 24
Figure 6.10: FACCH6 block format
6.11 FACCH?9 block format
The originally 37,5 octets blocks are used in the following way.
BIT NUMBERING
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octet 1
octet 2 octet
NUMBERING
octet 3
37.5 octets
® L]
[ ] [ ]
T [ ]
octet 38

Figure 6.11: FACCH9 block format

ETSI
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6.12 TACCH block format

Each TACCH burst contains a 1-octet PHY header and DL message. The physical header is made up of a 4-bit
temporary terminal identifier (TTID), 2 reserved bits, and 2-bit message type field. Detailed description for TTID and
reserved bits are in GMR-1 04.006 [4]. The message type field shall indicate to the physical layer how to parse the
TACCH message. The value and interpretation of the message type field are shown in table 6.1.

Table 6.1: Physical Header Interpretation

bit (7) | bit (8) interpretation
0 0 Header followed by null message (physical layer to discard)
0 1 Header followed by a 3-octet DL message and then another physical header
1 0 Header followed by one DL message
1 1 Reserved

If the value of the message typefield is"01", the 4 octets of TACCH block is shown as:

BIT NUMBERING

i
<

| 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 |
|MESSAGETYPE| RESERVED | MES ADDRESS OR TTID octet 1
octet
ver 2 f octet2 | \UMBERING
ayer rame octet 3
octet 4

Figure 6.12: TACCH block format when the message type field indicates "01"

If the value of the message type field is " 10", the 13,5 octets TACCH block is shown as:

BIT NUMBERING

<
<

| 8 | 7 | & | 5 | 4 3 | 2 I 1 |
MESSAGE | RESERVED | MES ADDRESS OR octet 1
octet
octet 2 NUMBERING
octet 3
12.5 octets

o o

L layer 2 frame L

L J L J
octet 14

Figure 6.13: TACCH block format when the message type field indicates "10"

6.13  Order of bit transmission
The following rule apply for order of bit transmission:

e Bit mof octet n shall be transmitted as bit d ((n-1) x 8 + m-1) with m = (1..x) and n = (1..y) wherex and y are
given by the definition of the respective layer 3 information in GMR-1 04.008 [5].
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7 Power Control Status Field

Power control status field (12 bits) consists of PAR and PAN values. PAR and PAN are 6 bit integer values with the
range from 0 to 63. See GMR-1 05.008 [7] for the interpretation of PAR and PAN values.

The 12-bit field is encoded into 24 bits using a systematic Golay (24,12) code. For the traffic channels, the encoded
24 bits are transmitted over a duration of 6 bursts. Each burst contains 4-bit power control status field.
See GMR-1 05.003 [6] for details.

BIT NUMBERING

| 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 |
(2PI§v|\\/ler PA.R
order bits) (6 bits)
PAN
(4 higher order bits)

Figure 7.1: Power Control Status Field
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