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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 18 of amulti-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-1 03.001";
Sub-part 22 "Network Architecture; GMR-1 03.002";
Sub-part 3:  "Numbering, Addressing and identification; GMR-1 03.003";
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:  "Location Registration and Position Identification 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: "Functions related to Mobile Earth station (MES) inidle mode; GMR-1 03.022";
Sub-part 11: "Technical redlization of the Short Message Service (SMS) Point-to-Point (PP); GMR-1 03.040";
Sub-part 12: "Technical realization of the Short Message Service Cdl Broadcast (SMSCB); GMR-1 03.041";

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 Servicein 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: " Terminal-to-Terminal Call (TtT); GMR-103.296";
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Sub-part 19: "Optimal Routing technical realization; GMR-1 03.297";
Sub-part 20: "Technical redlization of High-Penetration Alerting; GMR-1 03.298";
Sub-part 21: "Position Reporting services; Stage 2 Service description; GMR-1 03.299";
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 isused for mobile satellite services
(MSS) utilizing geostationary satellite(s). GMR isderived from the terrestrial digital cdllular 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.

- N denotesthefirst (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:

* |If 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].

ETSI
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1 Scope

The present document describes the process of call establishment and call termination in the GMR-1 Mobile Satellite
System, wherethe call isa Terminal-to-Termina (TtT) call. The present document presents a unified view of all the
processes that are involved in TtT call establishment, and identifies the impacts on the call establishment that are due
specifically to the TtT nature of the call.

The TtT call can be established in either single-hop mode or double-hop mode.

In the single-hop mode two MESs engaged in a call communicate directly via satellite on acircuit switched L-L channel
at the satdllite.

The single-hop mode call is established only for avoice call. The TtT double-hop mode call is established between two
MESs for data, fax, and some voice calls when MESs arein geographically restricted positions.

The GMR-1 network supports two types of TtT double-hop calls

*  Whereonly one Gateway Station (GS) isin use and both Mobile Earth Stations (MESs) areregistered at a
common GS.

* Wheretwo GSsarein use and each MESisregisered at a different GS.

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-Mobhile Radio Interface Specifications;
Part 1. General specifications; Sub-part 2: Introduction to the GMR-1 Family; GMR-1 01.201".

[3] GMR-103.014 (ETSI TS 101 376-3-8): "GEO-Mobile Radio Interface Specifications,
Part 3: Network specifications; Sub-part 8: Support of Dual-Tone Multifrequency Signalling
(DTMF); GMR-1 03.014".

[4] GMR-103.020 (ETSI TS 101 376-3-9): "GEO-Mobile Radio Interface Specifications,

Part 3: Network specifications; Sub-part 9: Security related Network Functions; GMR-1 03.020".
[5] GMR-103.297 (ETSI TS 101 376-3-19): "GEO-Mobile Radio Interface Specifications;

Part 3: Network specifications, Sub-part 19: Optimal Routing technical realization;

GMR -1 03.297".
[6] GMR-104.008 (ETSI TS 101 376-4-8): "GEO-Mobile Radio Interface Specifications,

Part 4: Radio interface protocol specifications; Sub-part 8: Mobile Radio Interface Layer 3
Specifications, GMR-1 04.008".

[7] GMR-1 05.008 (ETSI TS 101 376-5-6): "GEO-Mohile Radio I nterface Specifications;

Part 5: Radio interface physical layer specifications, Sub-part 6: Radio Subsystem Link Controal;
GMR-1 05.008".
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[8] GMR-105.010 (ETSI TS 101 376-5-7): "GEO-Mohile Radio Interface Specifications,
Part 5: Radio interface physical layer specifications; Sub-part 7: Radio Subsystem
Synchronisation; GMR-1 05.010".

3 Definitions

For the purposes of the present document, the terms and definitions given in GMR-1 01.004 [1] and the following
apply.

MES(0): originating MESin the TtT call
MES(t): terminating MES terminal inthe TtT call

Call Reference 1d(0): unique value assigned by Traffic Control System (TCS) to identify the originating side of a TtT
cal

Call Reference 1d(t): unique value assigned by TCS to identify the terminating side of the TtT call

GS(0): originating GS

GS(t): terminating GS

GSC(01): Gateway Station Controller (GSC) within the originating GS(0) and initially associated with MES(0)

GSC(02): GSC within the originating GS(0) and associated with the MES(t) for a single-hop call with asingle GS only.
It isnot used when two GSs are used for a single-hop TtT call.

GSC(t1): GSC within the terminating GS(t) and associated with the MES(0)
GSC(t2): GSC within the terminating GS(t) and associated with the MES(t)
M SC(0): MSC within the originating GS

M SC(t): MSC within the terminating GS

TCS(0): TCSwithin the originating GS

TCS(t): TCSwithin the terminating GS

TtT channel: pair of L-L channels connected at the satellite, while MESs are performing signalling procedures on the
assigned channd

TtT container: information element carried by COMPLETE L3 message with value User_Ref 1D(0)

TtT parameters. common ciphering key (Ktt), Terminal-to-Terminal Channel (TTCH), frame number operation, use
of S1, S2, Keep-Alive Burst (KAB), etc

4 Main concepts

The GMR-1 network supports single-hop voice calls between two MESs on the same satellite network. The MES types
involved in the call can be GMR-1 MESs or GMR-1/GSM (dual-mode) MESs. It does not matter whether the MESs are
in their Home Public Land Mobile Network (HPLMN) or roaming. TtT calls are managed by the terminating GS. MESs
accessing different GSs or different satellites are connected by first moving the originating MES to the terminating GS
using the Optimal Routing procedure (see GMR-1 03.297 [5]).

During TtT call processing, the GS establishes a single-hop call between two MESs when circumstances permit.
Otherwise the GS connects the MESs in a double-hop mode. The main stepsin establishing a single-hop call are:

- Theoriginating TCSrecognizesthe TtT call during the gateway selection procedure described in
GMR -1 03.297 [5].

ETSI
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Optimal routing is performed when necessary to move the originating MES to the GS on which the terminating MESis
registered. Theterminating TCSis notified that the call isTtT.

The terminating GS establishes separate connections with each MES using independent ciphering keys (Kcl, Kc2).

The terminating GSC(t2) initiates a procedure for early assignment of traffic channesto MESs. In this procedure
GSC(t2) and TCS(t) request the Advanced Operations Center (AOC) to cross-connect anew pair of L-L channes at the
satellite.

On completion of the L-L connection procedure, GSC(t1) and GSC(t) initiate TTCH assignment procedure, which
includes the transfer of the common ciphering key (Ktt) to both MESs and assignment of the TTCH and L-L channds
connected at the satellite.

On successful completion of the TTCH assignment procedure, a single-hop voice call is established. The MESnetwork
begin to perform the sgnalling, power control, and timing correction for the call over the TTCH.

5 Call processing

5.1 Call establishment

The following clauses describe the information flow during Sgnalling as well as establishment of a voice path between
two MESs for asingle-hop TtT call in the GMR-1 system. In this scenario a GMR-1 subscriber MES(0) visiting at
GS(0) callsa Global System for Mobile (GSM) subscriber MES(t) visiting the GMR-1 network at GS(t).

51.1 Network to originating MES

5.1.1.1 Gateway selection and radio resource allocation
Figure 5.1 shows the Immediate Assignment procedure on the originating side during a TtT call.

1) The MES(0) initiates an IMMEDIATE ASSIGNMENT procedure. In this procedure, the MES shall send a
CHANNEL REQUEST on the Random Access Channel (RACH) with the called party number and shall wait for
the IMMEDIATE ASSIGNMENT on the Access Grant Channel (AGCH) of the corresponding Common Control
Channd (CCCH).

2) Upon receipt of the CHANNEL REQUEST message, the TCS(0) shall determine whether or not the called party
number is GMR-1/GSM or a dual number of the cooperating network by analyzing the received called party
number. In this case the TCS(0) shall send an IMMEDIATE ASSIGNMENT with a (PAUSE = True) indication
to the MES(0).

3) The TCH(0) shall interrogate the called party Home Location Register (HLR) to determine the current location of
the called MES(t), i.e., the Mobile Switching Center Identification (MSC ID) and Location Area ldentifier (LAI)
(optional) of the MES(t).

4) The TCY(0) shall perform the gateway sel ection procedure as described in GMR-1 03.297 [5]. If thereareno
restrictions, the TCS(0) identifies the call as TtT, allocates atraffic channel and additional TtT parameters
(TTCH channel and additional TCH channel used in establishment of a sngle-hop call, TT_id), and transfersto
the TCS(t) viathe Intra-Network Communication Subsystem (INCS) messages.

5) The TCY(t) shall validate and assign the loaned resources to GSC(t1). The GSC(t1) shall activate the resources
and acknowledge to the TCS(t). The TCS(t) in turn shall acknowledge to the TCS(0). The TCS(0), on receipt of
acknowledgment of the transferred resources, shall compute timing, frequency, and power correction for the
MES(0) and assign the allocated traffic channel (as described in step 2) to the MES(0) by sending the
IMMEDIATE ASSIGNMENT (PAUSE = False) on the corresponding CCCH with an indication to initiate a
location update. At the GS(t), the TCS(t) shall assign the resources and transfers the "Call reference ID(0)" to
the selected GSC(t1) to identify the originating side of the TtT call.

ETSI
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6) The MES(0), on receipt of theIMMEDIATE ASSIGNMENT (PAUSE = FALSE), shdll initiate alink
establishment procedure on the assigned Traffic Channel (TCH) channdl. In this procedure the MES(0) sendsa
Set Asynchronous Balanced Mode (SABM) and the GSC(t1) sends an Unnumbered Acknowledgment (UA) in
response to the SABM message. On successful completion of the link establishment, the Radio Resource (RR)
connection is known to be established between the MES(0) and the GS(t).

7) For the details of TtT call procedure with two satellites, please refer clause "MES-MES call with two satellite”.

GS(o) GS(t)
MES(o) GSC(01)/TCS(0) GSC(t1)/TCS(t) HLR
RACH CHANNEL REQ 1
> HLR returns
HLR INTERROGATION ( ] E/LFt{_lDlé)& LfAI
< optional) o
AGCH | /MMEDIATE ASSIGNMENT v ATp(t)

PAUSE = TRUE
INCS MESSAGES

\ 4

TCH ALLOCATION

IMMEDIATE ASSIGNMENT

AGCH |«
PAUSE = FALSE
TCH SABM >
TCH | UA
Figure 5.1: Channel assignment procedure (originating side)
5.1.1.2 Mobility management procedure

On successful establishment of theradio link, the MES(0) shall initiate the location update procedure

(GMR-1 04.008 [6]) to get regidered at the selected gateway GS(t). On successful completion of the registration
procedure, the MES(0) shdl establish a mohility management connection with the GS(t). In this procedure, the GSC(t1)
shal mark the established RR connection asa TtT call type connection and start to intercept Direct Transfer
Application Part (DTAP) messages, until the LOCATION UPDATE message isnot received.

On receipt of the LOCATION UPDATE REQUEST (FOR = TRUE) message, the GSC(t1) shall fill the TtT container
with the "call reference ID(0)" and ddiver to the MSC during Signalling Connection Control Part (SCCP) connection
establishment procedure. During this phase the GSC(t1) shal dso transfer the GPS position in the Cell | dentification
(CI) fidd. The process requires that the M SC shall not rel ease the SCCP connection at the end of the location update.
The MES shdl inform the MSC of this condition via the "Follow-on Request Pending” information e ement in the
LOCATION UPDATING REQUEST message.

The following procedure and the diagram in figure 5.2 describe the | ocation update procedure for an MES subscriber
when initiating a call to a destination that requires the MES subscriber to be reregistered.
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1)

2)

3

4)

5)

6)

7

MES (o) TCS(t)/GSC (t1) MSC(t) MSC(0) HLR

LOCATION UPDATE
»1  SCR (COMP L3_INFO)
@ SCCP CONCNF SEND_PARAM_REQ
SD:AUTH_CMD o SEND_PARAM_RSP
AUTHENTICATION REQ |« <
<
AUTHENTICATION RESP :
I R SD-AUTH_RESP > UPDATE_LOC_RE&
<SD:CIPHER_MOD_CMD . INS_SUBS_DATA REQ
1
| &!PHER MODE CMD INS_SUBS_DATA_RSP
CIPHER MODE RESP
»- SD:CIPHER_MOD_CMP <« UPDATE_LOC_RSP
SD:TMSI REALLOCATION g ANCEL_LOC.REQ
TMSI REALLOCATION < c ANCEL_LOC_RSF;
TMSI REALLOCATION
COMP SD:TMSI REALL CMP
= »
f(—SDLoc uPD Acc SD:LOC UPD ACC
CM SERVICE REQUEST
»-SD:CM SERV REQ
>
SD:CM SERVICE ACCEPT
CM SERVICE ACCEPT <
<

Figure 5.2: MM connection establishment (originating side)

The MES(0) shall send a LOCATION UPDATE message with (FOR = true) to the M SC of the selected
gateway.

The GSC(t1) shall establish a SCCP connection reguest. In this procedure the GSC(t1) transfersthe COMPLETE
LAY ER 3 message to the MSC (seefigure 5.2). The main parameters of the COMPLETE LAY ER 3 message
are the L3 message (LOCATION UPDATE), the TtT container with call reference Id(o)and the Global
Positioning System (GPS) position, (region in which MES s located).

The MSC dhall initiate the authentication procedure by sending the AUTHENTICATION REQ message, which
isa DTAP message that passes trangparently through the GSC. The MES(0) responds with the
AUTHENTICATION RESPONSE, which again isa DTAP message and passes transparently via the GSC to the
MSC.

The MSC dhall then initiate the ciphering procedure by sending a CIPHER MODE COMMAND to the GSC(t1).
After the procedure is completed, the GSC(t1) shadl inform the MSC about the compl etion of the procedure.

The MSC shall transfer the Temporary Mobile Station I dentity (TMSI) upon LAl inaTMSI redlocation
procedure. The MES(0), upon receipt of the TMSI and LAI (Location Area Code | E of the LAl shdl carry the
new value of the MSC(t) assigned by the GSC(t1), and the spot beam ID remains unchanged), shdl updateits
Subscriber [dentity Module (SIM) card with the new value of the TMSI and LAI. The MSC shall send the
Location Update Accept with FOP = True.

In a Location Update procedure (with FOR = TRUE), the MSC shall defer thelink release procedures after
completion of the location update procedure. The MES(0) shall issuethe CM SERV REQ message. The GSC(t1)
shdl transfer the message to the MSC upon the same SCCP connection used for the location update. The MSC,
on receipt of the CM SERVICE REQUEST, shall send the CM SERVICE ACCEPT message to the MES(0). On
the MES(0) side, an Mobility Management (MM) connection is established upon receipt of the CM SERVICE
ACCEPT message.

Finally, the processing continuesinto the call set-up procedures with the SET-UP message.
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5.1.1.3 Call control procedure

In this procedure, the GSC(t1) shall transfer the MES-ariginated DTAP (SET-UP, etc.) message to the MSC over the
established SCCP connection without any modification. The MSC, on receipt of the Call Control message (SET-UP),
shal andyze the Country Code/National Destination Code (CC/NDC) part of the called party number and shall
interrogate the HLR to determine the location of the called subscriber MES(t) currently roaming in the GMR-1 network.
The MSC shall indicate the progress of the call by issuing a CALL PROCEEDING message to the originating MES(0).

Upon transferring the CALL PROCEEDING message, the MSC shdll initiate an assignment of traffic channelsto the
MES(0). Upon receipt of the ASSIGNMENT message, the GSC(t1) shall examine the assignment request toinitiate a
channd mode modify procedure or assignment procedure.

If TCH isassigned for signdling (very early assignment), then GSC(t1) shall initiate a channd mode modify procedure
to the MES(0).

The GSC(t1) shall initiate this procedure by issuing the CHANNEL MODE MODIFY messageto the MES(0). The
originating MES(0), on receipt of the CHANNEL MODE MODIFY message, shall change the mode of the existing
channd and acknowl edge to the GSC(t1) by transferring a CHANNEL MODE COMPLETE message to the GSC(t1).
Upon receipt of the CHANNEL MODE COMPLETE message, GSC(t1) shall send the ASSIGNMENT COMPLETE to
the MSC (seefigure 5.3).

If the MESisat the SDDCH channel at thetime the ASSIGNMENT isreceived by the MSC, the GSC(t1) shal initiate
an assignment procedure and assign a TCH to the MES(0).

51.2 Network to terminating MES

Upon receipt of the SET-UP message from the MES(0), the MSC shall analyze CC/NDC of the called party number,
determinethe HLR, and initiate the HL R interrogation to get Mobile Station Routing Number (MSRN) and
International Mobile Subscriber Identity (IMS]). The MSC shall verify for the TtT container during the SCCP
connection request, shall disable certain SSand SMS services, shall save the TtT container, and shdl transfer to the
terminating side during ciphering phase via CIPHER MODE COMMAND message if the bearer capahility of the
SET-UP message indicates a voice call only. Upon completion of the assignment procedure on the originating side,
i.e., on receipt of the ASSIGNMENT COMPLETE message from the GSC(t1), the MSC shall perform the following
actions:

1) Issue a PAGING message to the terminating MES, with a TtT indicator. The MES(t) on receipt of the PAGING
REQUEST message, shall initiate aradio link establishment procedure with the GS. The GS shall validate the
position provided by the MES(t). If the GPS position of the MES(t) isvdid, it shal alow the MES(t) to establish
a connection with the GS. Upon successful completion of theradio link, the MES(t) shall send the Page
Response message to the GS. The GSC performs the establishment of the SCCP connection with the MSC and
shdl transfer the GPS position in the Cl field for the billing and call interception purposes.

2) Issue a PROGRESS message (with an indication for the generation of CIP tones) and also apply Call In Progress
(CIP) tones to the MES(0) on the assigned TCH.

Upon receipt of the PROGRESS message (with an indicetion to generate CIP tones), the MES(o) shall generate the CIP
tones and provides them to the user. Seefigure 5.3.
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MES(o) GSC(tl) MSC(t) GSC(t2) MES(t)
o
o
= SET-UP
SET-UP
HLR
CALL PROCEEDING
CALL PROCEEDING | « INTER-
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“«—>
PRI/SRI
ASSIGNMENT REQUEST
CHANNEL MODE cMQ}
V|«
CHANNEL MODE COMH
TCH ASSIGNMENT
A COMPLETE
PAGING
PAGING REQUEST
VOICE PATH CH
__ CHANNEL REQUEST |gacyy
PROGRESS (cip=on) <«
< IMMED. ASSIGN.
PROGRESS (cip=on) | AGCH
< CIP TONE __LINK EST (SABM/UA)
[ <
v PAGE RESPONSE
- < TCH
o o
o o

Figure 5.3: RR establishment procedure on terminating side

5.1.2.1 Radio resource allocation procedure
Figure 5.3 shows the RR establishment procedure on the MES-terminating sSde.

» On getting a page request from the MSC(t), the GSC(t2)/TCS(t) shall determine the CCCH ID and page
group ID and transmit the page message over the air on the selected CCCH. Theterminating MES, listening to
the page in the CCCH, shall respond to the page by initiating the Channel Request procedure on the RACH.

* TheMESshdl send a Channd Regquest message in the RACH and wait for the Immediate Assignment on the
AGCH of the corresponding CCCH.

» TheRR connection set-up is exactly like the case of the originating MES with the following differences:
- HLRinterrogation shal not be performed;
- thefirg Layer 3 message shall be Page Response with MES identity (IMSI/TMSI).
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5.1.2.2 MM procedures (terminating side) and L-L connection

Figure 5.4 shows the MM procedure between the terminating MES(t) and the MSC.

MES (t) TCS(t)/GSC (t2) MSC(t)
PAGE RESPONSE
> SCR (COMP L3_INFO)
'
< SCCP CON CNF
SD:AUTH_CMD
AUTHENTICATION REQ
AUTHENTICATION RESP 3 | SD:AUTH RESP
— ' ot
SD:CIPHER_MOD_CMD
<CIPHER MODE CMD
CIPHER MODE RESP
»| SD:CIPHER_MOD_CMP
>

Figure 5.4: MM procedure on terminating side

Thiscaseisalso similar to the originating MES(0) procedures with the following differences:

1)

2)

3

4)

5)

The MSC dhall initiate the Authentication/Ciphering process on receipt of the PAGE RESPONSE asdescribed in
clause5.1.1.2.

In the Ciphering Command message, the GSC(t2) shall check for the indication of the TtT container. Upon
detecting the container, the GSC(t2) shdl transfer the call reference 1d(o) to the TCS(t). Upon receipt of the call
reference Id(0), the TCS shall initiate the procedures for establishment of a single-hop TtT cdl. In this procedure
the TCS(t) shall assign acall reference [d(t) to identify the terminating session of the TtT call, shall transfer it to
the GSC(t2), generate a common ciphering key, Ktt, to be employed in the call by using the GMR-1 Random
Number Generator; and request that the AOC perform an L-L connection at the satellite. In this procedure the
TCS(t) shdl provide two separate (L-C) carriersto the AOC with arequest to connect at the satdllite, and at the
sametime, it shall allow both the MESs and the network to continue the signalling procedure on the exigting
channel without any interruption (seefigure 5.5).

The L-L connection procedure can be described as follows: The TCS shall transfer thisrequest to the AOC and
wait for the AOC response. The AOC shall examinethe request. If the AOC isable to perform a connection of
therequested L-L channd at the satellite, it shall issue a command to the satellite payl oad procedure and shall
notify the TCSthat the L-L connection can be established at the satellite. Upon receipt of the AOC response with
anindication of the L-L channel connection at the satellite, the TCS shall signd to the GSC(t1) to initiate an
Assignment procedure (TTCH) on the originating MES(0). Upon successful completion of the TTCH channdl,
the MES(0) shall become awarethat thisisasingle-hop TtT call. Upon successful completion of the TTCH
assignment on the originating side, the TCS shall sgnd the GSC(t2) to initiatea TTCH channd assignment
procedure on the terminating MES(t) (see figure 5.5).

In the TTCH assignment procedure, the network shdl transfer the required informeation to both MESs such as
Ktt, TCH, or TTCH channd's; MES mode of operation, etc. Details are described by ASSIGNMENT
COMMAND2 message in the GMR-1 04.008 [6].

If the AOC failsto connect to the L-L channd at the satdlite, the AOC shall notify the TCS and the TCS shall
not initiate a TTCH assignment procedure on the originating side as well as on the terminating side of the MESs.
In this case both MESs shall gay at the assigned channd and the call will be a double hop, but the MSC shall
treat it asasingle-hop call.
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6) If theL-L channelsare connected at the satellite but the assignment of this channe fails at the originating side,
the TCS shdl nat initiate a request for assignment of anew channel connected at the satellite on the terminating
side. The call shall bein a double-hop mode, but the MSC shall treet it asasingle-hop call.

7) During steps 2, 3, 4, and 5, the sgnalling procedure between the MES(t) and the MSC runsin anormal way on
the existing channel without any interruptions. The GSC(t2), upon receipt of the CIPHERMODE COMMAND
with the TtT container, shall transfer the CIPHERING message to the MES(t) without the TtT container and
continues to communicate with the MES(t) on an exigting channel.

8) At the end of the ciphering procedure, the MSC shall perform the Call Control (CC) procedures on exigting and
newly assigned channels.

MESO0) GSC(0)/TCS(0) GSC(t)/TCS(t) HLR

CHANNEL REQUEST

»

N\

(

INCS KATI/SRI-SMS
IMMEDIATE ASSIGNMENT

<

4

A

IMMEDIATE ASSIGNMENT

A
A

MES(0) GSC(t1) MSC(t) GSC(t2) MES(t)
LINK EST
MM MANAGEMENT (TRANSFER OF
I
CC AND ASSIGNMENT
PAGE > PAGE
| CHANNEL REQUEST
IMMED. ASSIGN.
SAT ~
LINK EST
| TTCH ASSIGNMENT] h | MM MANAGEMENT
TTCH ASSIGNMENT [« »
CC ESTABLISHMENT
K—SAPI:Z L-L VERIFICATION PROCEDURE
N U TTCH ASSIGNMEN
ALERT < ALERT RINGING
ALERT “ «  CONNECT
RINGBACK | ALERT —ONNECT D CONNECT < sTOP
CONNECT < " CONNECTACK |
STOP RINGBACKanN—N—EET—A—CR——: CONNECT ACK '__@ﬂ"fflﬁ%__, RINGING
- ——_——— - —_ ——— — — — —————— >

Figure 5.5: CC establishment/TCH assignment (on terminating side)

5.1.2.3 Call control procedure

In this procedure, the MSC shall perform late traffic channel assignment. The MSC indicates, this procedure to the
MES(t) by not including the SIGNAL IE in the set-up message.

1) The MSC shal transfer the SET-UP (without the SIGNAL |E) message to the GSC (t2) over the established
SCCP connection (see figure 5.5). The GSC(t2) shall transfer the message to the MES(t) over the air without
modifications.

2) The MES(t) shall send a CALL CONFIRM message in response to the SET-UP message to the GSC(t2). The
GSC(t2) shall transfer the received CALL CONFIRM message to the MSC on the established SCCP connection.

3) The MSC, upon receipt of the CALL CONFIRM message, shall issue the ASSIGNMENT message to the
GSC(t2). The GSC(t2) shall examinetherequest and performs either assignment or channel mode modify
procedure, depending upon the type of channd the MES(t) ison for signalling.
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a) If the MES(t) is on the TCH/SDDCH channe and the originating MES(0) is communicating with the
network via TTCH, then GSC(t2) shall perform a TTCH assignment procedure a the terminating side.

b) If the MES(t) ison aTCH channd and the originating side TTCH assignment fails, then GSC(t2) shall
perform a CHANNEL MODE MODIFY procedure at the terminating sde.

¢) If the MES(t) is onthe SDCCH channd and the originating TTCH assignment fails, then GSC(t2) shdl
perform an assignment procedure for the assignment of TCH at the terminating Sde.

4) During TTCH assignment procedure on the terminating side, the direct communication between two MESs shall
be verified.

In this procedure both MESs shall be able to establish alink on the L-L channel at SAPI =2 during the TTCH
assignment phase with the new ciphering key, Ktt, and by using frame delay operation for ciphering/deciphering
purpose. The GS shall designate the terminating MES(t) as terminal and the originating MES(0) as network in the
respective ASSIGNMENT COMMAND 2 messages. The MESs shdl act according to their designated roles for link
establishment, ciphering, DL, power control, and dl other purposes.

In case the MESs fail to communicate with each other with Ktt, the MES(t) will report an assignment failure of the
TTCH channd, via ASSIGNMENT FAIL, to the network. The network, upon receipt of the ASSIGNMENT, shdl fail
with acause (failsto communicate with MESs. In such an instance, the MES(t) shall revert back to theold TCH
channel with the old ciphering key. Upon receipt of the ASSIGNMENT FAIL, the network shal assign old TCH to the
MES(0), asdescribed in clause 5.3.4, and the cdl remainsin a double-hop mode only.

In case the MES fails to communicate via SAPI = 2, the MES(t) shdl inform the network and stay on the old TCH
channd with the old ciphering key. The call shall be in double-hop mode as described in clause 5.3.4.

If the MESs are able to communicate on the L-L channd, i.e, establishment of a link at SAPl =2, the MES(t) shall
generate an derting signd to the user, generate an ALERT message, and transfer to the network on the SAPI = 0 link

5.1.3 End-to-end voice path

1) Upon assignment of the traffic channe to the MES(t), the MES(t) shall generate theringing indication to the user
and send the ALERTING message to the MSC. The MSC shall forward an ALERTING message to the
originating MES(0) to indicate the far end isringing.

2) Upon receipt of the ALERT message, the MES(0) shall generate alocal ring back. Theringback tone shall be
generated locally as described in GMR-1 04.008 [6].

3) If theterminating MES's user picks up the phone (offhook), and accepts the cdl, the MES shdl send a
CONNECT message to the MSC. Upon detection of an offhook condition, the MES(t) shal stop ringing.

4) Upon receipt of the CONNECT message, the MSC shdl send CONNECT ACK to the MES(t) and forward the
CONNECT message to the MES(0).

5) Upon receipt of the CONNECT message, the GSC(t2), GSC(t1) shall release the unused (old) resources, and the
MSC shall send CONNECT ACK to the MES(t) and forward the connect message to the MES(0).

6) The MES(0), upon receipt of the CONNECT message, shall stop the ringback tone and enables a direct
communication with the MES(t) via a single hop on the assigned traffic channd (seefigure 5.5).

7) Intheestablished single-hop call, if the SAPI = 2 link fails, e.g., during transfer of Dual Tone Multiple
Frequency (DTMF) signalling message, the MES shall deactivate SAPI = 2 link and inform the network as
described in GMR-1 04.008 [6]. The network shall take appropriate action to the call, either releasing it or
keeping it in adouble-hop mode.
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Most of the procedures are the same as those described in the previous clause. The main differencein this procedure as
compared to the previous caseis as follows:

1) Inthisprocedurethe TTCH channe is supported by the same GS.

2) Thereisno need for INCS communiceation.

3) Thereisno need for MES(0) to perform Location Update Procedure.

4) Thereisno need to verify radio resource and roaming agreements.

5) The same GS uses one TCH3/SDDCH for signalling and reserves one TCH3 on each side to connect at the
satellite at the appropriate time of the signalling, as described in previous clause.

5.3

5.3.1

Abnormal conditions

No response from the terminating side

If the terminating side does not respond to PAGE and the High Penetration Alerting (HPA), the MSC shdll play the
announcement to the MES(0) and forward the call to the forwarding number (see figure 5.6). If the forwarding number
isnot available, the MSC shall release the call and play an announcement to MES(0).

If the called party MES(t) is busy with the Public Switched Telephone Network (PSTN) user and subscribed with "call
wait" SS services, the MSC shall establish a cdl between the MES(0) and the MES(t) in a double-hop mode ingtead of a
single-hop mode.

MES(0) GSC(t1) M SC(t) GSC(t2) MES(t)
=
SET-UP
i SET-UP R
> HLR
CALL PROCEEDING HLR
CALL PROCEEDING Interrogation
ASSIGNEMT REQUEST |« XV/PRN__ [
CHANNEL MODE
TCH Chanel Mode Complete
ASSIGNEMT COMPLETE

-------------------- VOICET ALy e PAGE PAGE o e

""" PROGRESS (cp= on) |+ PR00RESS (A= o) PAGE "
M E aIE: .......................... CIP tone : PAGE »
glerp] ........................................... PAGE ( Wlth HPA)

> HPA
. . PROGRESS (inband info) D
ME PROGRESS (inband info) |«
List < |:| PSTN
netwyork| play mnmwcmmt
""""""""" CALL establishment to foryarding number

Figure 5.6: No response from MES(t)
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5.3.2 Terminating side busy

If theterminating sideis engaged in a call, the MSC shall send a SET-UP message to the MES(t), and therest of the
processing is based on theresponse of the MES(t).

1) Onreceipt of the SET-UP message, the MES(t) shall generate the WAIT tone.
2) If theuser acceptsthe call, the cal is established between two MESS, i.e., MES(0) and MES(t), viadouble hop.
3) If the user declinesthe call, the MSC shall provide appropriate trestment (see figure 5.7).

MES(0) GSC(t1) M SC(t) GSC(t2) MES(t)
(]
. =
SET-UP -
” SET-UP
” HLR
CALL PROCEEDING HLR
CALL PROCEEDING B Interrogation
“SRIPRN

Y Y

ASSIGNEMT REQUEST |«

CHANNEL MODE

TCH | Chanel Mode Complete Called party busy
ASSIGNEMT COMPLETE

....................................................................... SET-UP

' 5 TCH
.................. voicepath CALL CONFIRMED/ALERTING

PROGRESS (cip = on)
< ... .ClPone .. PSTN
PROGRESS (cip = inband) PROGRESS (cip = inband)| [MES(t) declinesthe call

CALL establishment to forwajding number “

4 = I

Figure 5.7: MES(t) busy

5.3.3 Terminating party does not answer

Upon receipt of the ALERT, the MSC shall start atimer (Connect Wait Timer); if the terminating party does not answer
the call, the Connect Wait Timer expires, and the MSC shall perform the following actions:

1) Disconnect the terminating S de connection.

2) At thesametimethe MSC shall request the GSC(t1) to assign the normal traffic channel to the MES(0), and the
MSC shall initiate channel assignment (TCH) procedure. The GSC(t1) shall receive an ASSIGNMENT message
from the MSC and perform the assigning of the TCH channd to the MES(0). Upon the successful compl etion of
the TCH assignment, the GSC(t1) shall send the ASSIGNMENT COMPLETE message to the MSC. The
existing TTCH channelsarerdeased, and the MES(0) shall communicate with the MSC viathe TCH channd
with the previous ciphering key Kc;,

3) Upon receipt of the ASSIGNMENT COMPLETE message, the MSC shadl play the announcement to the MES(0)
and initiatesthe SS services (seefigure 5.8).
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Figure 5.8: No answer from MES(t)

In the abnormal cases, the network shall perform the following actions:

If aTtT call isattempted and the optimal M SC decides for whatever reason to apply forwarding or treatment instead of
connecting the call to the dialled number, the call becomes a TtG cdll. If the call isforwarded to an MES, a double-hop
call will result.

In the event of a TtT call becoming aTtG call, blocked supplementary services are not restored to the originating
MES(0) until the call is ended. An MES that receives a double-haop call through call forwarding retainsdl of itsnormal
supplementary services.

534 Assignment failure on TtT segment

If for any reason the TTCH assignment procedure fails, then the affected GSC shal use the existing TCH resources, and
the call will remain in double-hop mode.

534.1 Assignment (TTCH) failure on terminating side

If any one of the operations described in clause 5.3 fails, the GSC(t2) shall initiate the subsequent channel assignment
procedure on the originating side and channel mode modification procedure on the terminating side, and the cal shal
remain in a double-hop mode (see figure 5.9). At some time TCS informsthe AOC to dedllocate the TtT channds
connected a the satllite.

In the channel mode modify procedure, the GSC(t2) shall issue a Channd Mode Modify message to the terminating
MES(t). The terminating MES(t) shall change the mode of the channd, and, on completion, the MES(t) shal send
acknowledgment of the channel mode modification to the GSC(t) by transferring the CHANNEL MODE MODIFY
ACK message. Upon receipt of the CHANNEL MODE MODIFY ACK message, the GSC(t2) shall send the
Assignment Complete message to the MSC in response to the Assignment message issued by the MSC.
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MES(o) GSC(t1) TCS(t) MSC(t) GSC(t2) MES(t)
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Figure 5.9: Reassignment of the TCH
5.3.4.2 Assignment (TTCH) failure on originating side

If the assignment of the TTCH fails on the originating sde, the originating GSC(t1) shall inform the TCS of the result
of the TTCH assignment. The TCS(t) shall inform the GSC(t2) about the status of the assignment. In caseit indicates
failure, the terminating GSC(t2) shall not perform the TTCH assignment upon receipt of the Assignment message from
the MSC(t), and the call will go as double hap.

5.35 TtT resources not available

In the case where no TtT resources are availabl e, this event will trigger the establishment of adouble-hop call, and it
shdl be handled in a similar manner to an Assignment Failure of the TtT segment.

5.3.6 AQC falils to connect L-L channel

The call will be treated as a double hop. The TCS(t) shall dedllocate the TtT single-hop radio resources. The MES(0)
and MES(t) shall remain connected with the GS(t) viathe origind TCH channd, with original ciphering keys, K¢, and
Kc, respectively.

5.3.7 MSC fails to indicate TtT indication

The MSC dhall verify the Bearer Capability (BC) in the SET-UP message. If the BC parameters do not indicate avoice
call, the MSC shall not provide a TtT indication aswell asaTtT container to the terminating Gateway Station
Subsystem (GSS), and the call will be trested as a double hop.

5.3.8 Satellite fails to connect L-L channels
Thiserror is determined by the terminating MES(t). At the time of TTCH, TCH assignment to the MES(t), it shall

attempt to communicate with MES(0) and shall establish alink with the MES(0) on SAPI = 2. If the MESs cannot
communicate, the MES(t) will report to the network for establishment of a double-hop call instead of single-hop call.
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5.3.9 AQC failure

In this casg, if both MESs are dready at the same GS, the call will remain in double-hop mode, and supplementary and
Short Message Services (SMS) services shall remain disabled.

5.4 Ciphering

Cipher protection shdl be provided for single-hop cdls. During call set-up the GS shall establish independent ciphering
sessions with the originating and terminating MESs. A separate common ciphering key (Ktt) shall be generated by the
network and used by both MESs and the GS following channel reassignment to the TTCH. A full discussion of TtT
ciphering procedures can be found in GMR-1 03.020 [4].

5.5 Power control operation

In a single-hop cal, MESs shall control each other's power level over the L-L channel. For details, see specification
GMR-1 05.008 [7].

5.6 Timing control operation

Similar toa TtG/GLT call, open loop synchronization is employed for MES receivers while close loop control isapplied to
the MES tranamitter. The control loop for the MES(0) isan MES(0) trangmitter-[L-C link]-GTS(t1)-[INCS]-GTS(0)-
[TTCH]-MES(0) transmitter and the control loop for MES(t) transmitter isan MES(t) trangmitter-[L-C link]-GT S(t2)-
[TTCH]-MES(t) tranamitter. The TTCH reception is used to control the MES perspective of timing. This basisis used for
the transmission of the TCH. Thereceived TCH is separately tracked using offsets from the TTCH-based observation. In
addition, any timing drift of an MES transmitter is corrected by Timing Correction messages from GS(t) through TTCH
channd. The GTS(t1) and GTS(t2) shall monitor the actual time of TCH burst arrival through the L-C link. If the timing
error isfound to be over the prespecified threshold, a timing correction message shall be transmitted to the MES on the
TTCH (seefigure5.10).

SATELLITE
L-L Switch
Fy > <
( ........................ A ‘ .............. )
TTCH . TTICH

: GTS() eTsw)| | oTsw) :
vl INCS rl¥
MES(0) TCS(0) TCS(t) MES(t)

GS(0) GS(Y)

Figure 5.10: System configuration during the TtT call
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5.7 Frequency synchronization

The whole system is synchronized with the nominal frequency at the satellite. Frequency errors arise from the
oscillators of MESs, the satellite and a GS, and the Daoppler shift. Asin time synchronization, the MES frequency
alignment at atransmitter is done by using the factors provided by a GS and frequency synchronization at areceiver is
achieved by the use of itsinternal frequency reference and by tracking thereceived signd.

Asin time synchronization, open loop synchronization is employed for MES receivers while closed loop control is
applied to MES tranamitters. The TTCH reception is used to control the MES perspective of frequency. Thisbasisis
used for the transmission of the TCH. Thereceived TCH is separately tracked using offsets from the TTCH-based
observation. Any frequency drift of an MES transmitter is corrected by frequency correction messages from the
corresponding GS(t) through TTCH channd. For details, see GMR-1 05.010[8].

5.8 DTMF

DTMF issupported for TtT calls, including single-hop calls. Refer to GMR-1 03.014 [3] for details.

5.9 SS services during single-hop call

The implementation of supplementary servicesin the GMR-1 system will be affected by the TtT calls connected single
hop. In this case, certain supplementary services will not be available and, therefore, shall be disabled. For an MES
engaged in an MES-MES call viaasingle-hop L-L connection, the HOLD, Call Waiting, and Multiparty services shal
be blocked by the MSC.

5.10 SMS services during single-hop call

SMS services, including MES-originated and MES-terminated, shall not be available during single-hop TtT calls.

5.11  Call performance reporting
Call performance reporting shall not be available during single-hop TtT cals.

5.12 Class mark update
The GMR-1 system shall support class mark change procedure during TtT cals.

5.13 Interception

The GMR-1 network performs the standard legal interception procedure for single-hop callsin the same way asis
performed for TtG calls. In single-hop calls the MES/network connectivity is configured in such away that voice
activity initiated by MES(0) and MES(t) is available to the MSC via two point-to-point feeder links. The MSC receives
the voice activity of MES(0) and transfersit to the MES(t) via GSC(t2). The GSC(t2), on receipt of the voice activity,
ignoresit. Similarly the M SC receives the voice activity from the MES(t) and transfersiit to the MES(0) via GSC(t1).
Upon receipt of voice activity for the MES(0), the GSC(t1) aso ignoresit. In addition, the MSC a so transfers the voice
activity received from both the parties (MES(s)) and transfers the voice traffic to the Interception Controller. The
Interception Controller deliversthe intercept product to respective countries, as configured by the Interception
controller (seefigure 5.11).
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Figure 5.11: TtT call interception

5.14  Active call disconnection

The GMR-1 network does not support active call disconnection of single-hop TtT calls.

5.15 Handover
Handover during single-hop TtT calls shall not be supported.

5.16 Call release procedures

5.16.1 MES-to-MES call release (MES-originated call release)

The procedure for call releaseinitiated from an MES engaged in an MES-to-MES call isdemonstrated in figure 5.12.
The procedureis outlined in two parts, onefor call release procedure with one GS and the second for cal release
procedure with two GSs.

5.16.2 Call release procedure with one GS

The call procedureinitiated by MES(0) issues Disconnect (DTAP) message. The M SC receives the message, and the
call getsrelease in the same way as it takes place in an MES/PSTN call but initiated by MES.

On theterminating side, call release procedure isinitiated by the MSC on receipt of the DISCONNECT (DTAP)
message received by the MSC from the MES(0). This side rdease procedureis carried out asit is performed in the
PSTN/MES cal by the MSC, asif the call release were initiated by a PSTN user, in this case, the MES(0).
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CC call rdease procedure: This procedureis carried out in the same way asit is performed in GSM, described in
GMR-1 04.008[6].

RR radio release procedure: This procedureis carried out in the same way asit is performed in GSM, described
in GMR-1 04.008 [6].

In both procedures the messages from the network to the MES is carried by the TTCH channel, as shown in
diagram.

Dedll ocation of radio resources. upon completion of the RR procedure, the TCS disconnects from the L-L
channd and dedllocatesiit.
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Figure 5.12: TtT call release procedure with single GSs
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5.16.3 Call release procedure with two GSs

The signalling procedure is the same as described in clause 5.16.2. The signalling messages for the originating MES(0)
from the network are carried out on TTCH channd, but it involves two GSs as the originating MES(0) listensto the
TTCH from the originating GS(0). The terminating GS(t) transfers the Signalling Messages to the originating GS(0) via
INCS, and the originating GS(0) ddiversit to the originating GS(0) via TTCH (see figure 5.13).

MES(0) GSC(0)./ TCS(0) TCY GSC(t1) MSC GSC(t2) MES(t)
— E:DCTillj;:omeCt > p»]  Disconnect
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% Release DL UA
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£ g 4[ 4 - (BSSMAP) »
o | GSC-TCS JChannel Release
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3 L-L Disqonnect L-L >
S Disconnect Channel Release JAck
4 L-L DisfonnegtllL-L Disconnect
!LE Compl Complete
—— TCH
TTCH

Figure 5.13: TtT call release procedure with two GS

5.16.4 MES-MES call release by operator

In this case the signalling procedure works in the same way asit works in GSM. In this mode the call initietion is
started by the MSC at the request of the operator. The MSC issues a DISCONNECT (DTAP) message to both MESs on
the established CC connection and performsthe cdl rel ease procedure as described in previous clauses.

5.17 MES-MES call with two satellites

A GMR-1 network with multiple satellites may establish single-hop TtT calswhen the originating and terminating
mobiles are on different satellites within the same system. The procedureis asfollows:

1) Theoriginating TCS determines through the gateway selection procedure that the MES(t) isregistered on a
different satellite. In caseswhereasingle Visitor Location Register (VLR) is supporting multiple satellites, the
LAl is used to determine on which satellite MES(t) isregistered.

2) MES(0) isoptimdly routed to the terminating satdllite (see GMR-1 03.297 [5]) whereit repests its Channel
Request.

3) Thecall now proceeds asin the sngle satellite case.
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