ETSI TS 102 744-3-9 v1.1.1 o15-10)

TECHNICAL SPECIFICATION

Satellite Earth Statio Qnd S "%eﬁns (SES);
Family SL Satellite Radio Intgﬁ‘aée (Release 1);
Part 3: Control Plan Qdf’ U;&a&ﬁrane Specifications;
Sub-part 9: Initiag%’m%rpd"@pératlon of User Plane

>
\& \ 9
&
\ Qﬁ
&
gl
QbQQ
\\*‘ >
S


oPN5����R���hz���*���$q�j ?ɜg�����MM"�+���D*��G��\��љ�M�J�F�!��+��0���҉�W��}����b�tP�15��+����;��UG�e�hy��ݲ�$ ��fQX

2 ETSI TS 102 744-3-9 V1.1.1 (2015-10)

Reference
DTS/SES-00299-3-9

Keywords

3GPP, GPRS, GSM, GSO, interface, MSS,
radio, satellite, TDM, TDMA, UMTS

ETSI

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

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

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonvlucratif'enregistrée a‘la
Sous-Préfecture de'Grasse*(06) N° 7803/88

Important>notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall iot be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2015.
All rights reserved.

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

ETSI


���^����Pz���L�e0lX��y�^Q��:�������y�u~�Σ���9m���?���B��z�}�X��K,���f!��VQc������+���0ա��W!����m���������$�72TޟA

3 ETSI TS 102 744-3-9 V1.1.1 (2015-10)

Contents

Intellectual Property RIGNES.... ..ot e e b e 6
01 Yo (o ST 6
AV TeTo = L= g oS = 011 070] oo | OSSPSR 6
gL [N o1 o] o PSSR 6
1 o0 o< TSP PP PP PRSI 7
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 7
21 NOFMBLIVE FEFEIEINCES ....ccuteeeitiite ittt sttt ettt e se e be s bt b e bt eh e e ae e e e s bese e e ke sbeeb e e ne e s e besb e besaeebesneennennen 7
2.2 INfOrMELIVE FEFEIENCES. ... ettt b bbbt h et e e e se e ke s bt bt et e s e e e sn et e saeebenneennennen 8
3 SymbolS and @DBIEVIBLIONS..........coeiiriiieiies bbb e s 8
31 SYIMDOIS. ... ettt et b et b e e a bt e e st e bt sE e st b e 4R e s e ekt AR e R e R e e R e e b e R e e bt nR et bt nr e e b e nr e ere s 8
3.2 Y o] = V7= 0] 1RSSR 8
4 USEr PLANE OPEIEION. ...ttt sttt h et b et s s s e se et e bt e bt e b e e bt b e ne e e e e eneeseenenrenas 8
4.0 OVEBIVIBW ...ttt ettt ettt h bttt b e bt b e e bt eh e s e e R e e e e b e E e £ H e eh e eaeeh e e e e b e eE e AR e eb e e Rt eh e e ne e e et e neeebesbeeb e e e ennenes 8
4.1 Outline of Circuit SWItChed USEr PLANE ..o e b 10
4.1.0 LCT= 0T o SO PPSPPN 10
41.1 F N 110 o LU = S SR 10
41.2 g Tod 0] R . . SRS 11
413 SEIVICES. ... seeete sttt sttt eeneesee s fener sseeteeneeneeneensesse st an Per et eeeseeebesaeene e e e teeeeseeeeeeneeneeneennas 11
4131 Services Provided t0 UpPer LAYErS... ... it eneneees i iofene et 11
4132 Services Expected from Bearer CONNECLIONLAYES ........ i loac it 11
414 Elements for layer-to-layer COMMUNI CAEION ol eeiieei e B ettt 11
4140 LCTC o1 - O S Y oS S SO TSR 11
4141 Control Plane Primitives between the CSH layeriand adaptation ayer ............ccccovvveeeeeeveccevesese s 12
4142 Control Plane Primitives between'CSH and Call Control Layer.........cccvevveveevevenesieseceseeeeseeseese e 13
4.1.4.3 User Plane Primitives betweet*CSH and upper/foWer [ayers.........ccoeveieeieveseseseeeeeese e ste e e 14
4144 Return Direction BCt User Plane Maintenance Bursts Prior to CC.Connect Message..........ccocvvveeneen. 14
5 CSUser Planefor the 4 Kbit/SV 0ICE SENVICE . ......uiirerire et 14
51 LT o I (1 1= o (U = RSP 14
5.1.0 OVEBIVIEW ..ttt 8ttt et et eee e s ee et e s aeeaeeaeens e eeeeeebeeaeeseene e eeneeseeebesmeemeeneenseaseseesaeeneeneensenss 14
511 (@00]01 1To 0= o) o PO BTSSP PO PPPTSRPRPTON 16
52 CS User Plane Handler (VCSH) for satellite optimized low datarate codec - UE Side.........ccceevecvvrievinenen. 16
521 Services Provided 10 UPPErayerS... ..ottt st et e b e e teeansnneenes 16
5210 LC T o1 - TSRS 16
5211 SErVICE PHIMITIVES 8 VC-SAP ...ttt sttt 16
5.2.2 Services EXpected from LOWEN LAYEIS.......cov ittt et e st ste e s reeteenesnee s 17
5220 LC T o1 - TSRS 17
5221 SerViCe PHMItIVES 8 TIM-SAP......o ettt st ae et eeseestesbesneeneeneeneeeens 17
523 VCSH [UE] Architecture and BENAVIOUI ..ottt 17
5.2.3.0 LT 07 S PRRRRSTSR 17
5231 [UE] Transmit BENaVIOUr [RELUIN] .......c.oiviiiiiiiieeieie ettt sb e s eb e seene 18
5232 [UE] Receive BENaViour [FOMWAIT] .........coieereriereeierienieiesiesiete sttt st st e sb s ebe e neenens 19
53 Circuit Switched User Plane Handler for Satellite Optimized Low Data Rate Codec - RNC Side.................. 19
531 SerVicesS Provided 10 UPPEr LAYEIS.....ccvo e iee ettt ete et stee s e te e ae e e s e e saeenaeenaesnaeste e seeseeneesneesnes 19
53.1.0 LC T o1 - TR 19
5311 Service Primitives at RL-SAP [RNC] ......ccoiiiiiriirinene st 20
5.3.2 Services EXpected from LOWEN LAYEI'S.......cov ittt et st te e e ste e st teenesnee s 20
5.3.20 LC T o1 - TSRS 20
5321 SerViCe PHMITIVES 8 TIM-SAP ...ttt s eae et e e st e e saesneeneeneeneens 20
533 VCSH [RNC] Architecture and BENAVIOU ..ot 21
5331 [ U UP CONFIGUIBLION......eeeeeete ettt ettt sttt b bbbt b et b e bbb e bt bene et se et b bt sb e n e 21
5332 [RNC] Transmit Behaviour [FOrWEAIT] .........ccuiireerireenereeiete et sbe e sre s ebe e eene 21
5333 [RNC] Receive BENaViOUr [RELIUIMN] ......c.civiiiiietirieeetesiereete ettt sre s sre e sbe e ebesneneenen 22
54 Codec Type Signalling for Satellite Optimized Low Data Rate V0ice COUEC .........cccvevreereererenene e 23
54.1 Call Control Protocol Supported Codec Information Element ..........cccocvvceeieeveese e 23

ETSI


�~��s��
Hϯ�3����*�=y:�ߚ�>p1-
��Xgp����YW���ݜI������u����=���}Ř{����˞,���	4�?f0h�4�k�V�NT����D]ևÔ�M�}*�����1��

4 ETSI TS 102 744-3-9 V1.1.1 (2015-10)

54.2 NAS Synchronization Indicator - Satellite Optimized Low Data Rate Voice COdeC ..........ccevveveeeverrennnne. 25
55 [ Y I =S 0 TS o O P O P TR URUSTOSPP 25
6 CS User Plane for the 64 kbit/s Synchronous Circuit Switched SErvice........oooevvieeve e, 25
6.1 LT o I (11 (= o (U] OSSR 25
6.2 64 kbit/s CS User Plane Handler (BCSH) - UE SIE .......coiiiiiirieeeeeeeere et 27
6.2.1 64 kbit/s BCSH Services Provided to Upper LayerS [UE]........ccooeiieriinineene s 27
6.2.1.0 LT 07 P RRRTUSR 27
6.21.1 64 kbit/s CS Service Primitives at HL-SAP [UE] .......cccoiiiiiee s 27
6.2.2 64 kbit/s CS Service, Services Expected from Lower Layers[UE].......ccoeoeiiinnienineenereee e 27
6.2.2.0 LC T o1 - TR 27
6.2.2.1 64 kbit/s CS Service Primitives at TM-SAP [UE] .....cccccoviiiirirerrese s 28
6.2.3 64 kbit/s BCSH [UE] Architecture and BEhaVviour ............cccovieiv i 28
6.2.3.0 LC T o1 - TSR 28
6.2.3.1 64 kbit/s [UE] Transmit Behaviour [REIUMY] .......c.cccvviiiiierieicse ettt 28
6.2.3.2 64 kbit/s [UE] Receive Behaviour [FOrward] ..........ccoocuirienienieiecie st ae e 29
6.3 64 kbit/s CS User Plane Handler (BCSH) - RNC SIE ........uceriiruiririeirerieieerisiee st 29
6.3.1 64 kbit/s Services Provided to Upper Layers[RNC] .....c.coiiiiiiiiiereerie et 29
6.3.1.0 L= 1= TSR 29
6.3.1.1 64 kbit/s Service Primitives at RL-SAP [RNC] ........cciiiiiiireiiieereeeriesee s 29
6.3.2 64 kbit/s Services Expected from Lower LayerS [RNC]........cociiiiieriininireeee st esieeenens 29
6.3.2.0 L= 1= TSR PTR 29
6.3.2.1 64 kbit/s Service Primitives a TM-SAP [RNC] .....ccciiiiiiirirecneneesesee s 30
6.3.3 64 kbit/s BCSH [RNC] Architecture and BEhaviOUr £ ..o e cceaefenie e stee s eie e sae e 30
6.3.3.1 (TURU L= @oTa1 110 U= £ o] o o - S SR 30
6.3.3.2 64 kbit/s [RNC] Transmit Behaviour [FOrWard] ............cceeveeea et te e seseeeeeeseesesee e e ssessaeseesaeneens 30
6.3.3.3 64 kbit/s [RNC] Receive Behaviour [REEUIN] .otdereire et et sesteseeeesiesre et esaee e e 30
6.4 Plesiochronous and Transmission Schedule BUffer:ConsiderationS s, ! . ..o vveeeereneeerieeeeseee e 31
6.4.0 (€11 O o s SO 31
6.4.1 Plesiochronous/transmission schedule Buffer Requirementsat the UE ... 31
6.4.2 Plesiochronous/transmission schedule Buffer Requirements at the RNC............ccoieiiinciiencicneee 31
6.5 Discontinuous Transmission (DTX) fOri64 KbitlS SEVICE ........curireirirerirere e 32
6.5.1 (€751 = g1 (T (1 o o o T SRS 32
6.5.2 64 kbit/s DTX - Mandatary and Optional REQUITEMENES..........ccceeeeieeierise et e s 32
6.5.3 Enabling/Disabling and Selecting DTX @ gOrthm ..........cccooeiiiieiciescse e 32
6.5.4 B =1 01T e 0 iSSP 32
6.5.5 Choosing the appropriate DTX algOrithim ........cccoiiiiiieeiere et e e 32
6.5.6 DTX for 64 kbit/s UDI Service* Data Activated DTX AlQOrithm........ccoccvevenievierieee e 33
6.5.7 DTX for 3,1 kHz Audio Services- Voice Activated DTX algorithm.........cccceeveeveeieveiie v 34
6.5.8 Maintenance Burst for 64:kbit/s DTX (UDI and 3,1 KHZ AUGIO)........ceoeirerriniinineeeeeeee e 34
6.5.9 Behaviour for CSH and DTX Algorithm Selection for 64 kbit/SCSBearer .........ccoovveereneveieneseneene 35
7 Packet SWITCHEA USEY PlaNE..........oiieieiiiieie sttt s tesne e te s e eaesteeneeneesseennens 35
7.0 OVEBIVIBW ...ttt ettt bbbt b b bt e bt e b e s e e s £ e a8 £ e E e b e e b e eE £ e a e e a e e e e b e AR e eh e eb e e Rt eh e e e e b e nbesheebeeaeente e entas 35
7.1 PD CP PIOLOCO .....cuiiteeieeieetest ettt sttt sttt b bt e e s s ke saeeb e st e s e e e e s e b e sheeb e s Rt eh e ese e e e besheebesneere e e enrenes 35
7.1.0 (CT= 0T - OSSP PSPRPSTN 35
711 Disabling of IP Header Compression Per CONNECION..........civeiieieeii et 36
7.1.1.0 LC T o1 - TSRS 36
7111 RNC Behaviour (ManUEEOIY)........c.cccueiiueieeieeieesieesteeteetesaessaeseesseesseesseesssenssassssssessanssesssessesssenssesssees 36
7112 UE Behaviour (OPLIONAI) ......c.coeiiieeierieiet ettt ettt b e s et ebesneneebe b nnene s 36
712 PDCP Behaviour for operation With BM dOMaiN............cocoreiiireiiieneese e 36
7.2 I I =1 | SR 36
721 UE User Plane Protocol SEaCK OVEIVIEW. ........cc.eiiieeeeee ettt st neen 36
722 TFT Based COmMPression APPIrOBCH. ..ot 37
7.2.20 LC T o1 - TSRS 37
7221 V0] £ o S 37
72211 LY 6= Lo o OSSPSR 37
72212 I | PRSPPSO 38
72213 TOS (IDSCP)...eeeeteseeee ettt sttt sttt et et st e st s be s e st e bese e st e bese e bt sbe st e bt ebeneenesbeseeneebenbenens 38
72214 QLI = =0T |1 o SRS 38
72215 Ko [= 011X {Tr= 1 o o ISP 38
72216 Flags/Fragment OFfSEL........coiiciiiei bbbt b e 38

ETSI


)7^�����u4s-�ߖ�A<�����"��H��6��:>N1x�)��V,���W����)�W��(m$�jHGI�]9��d��[`������Y��?K�o���rP��"l+U~��g��g�
�G��TC

5 ETSI TS 102 744-3-9 V1.1.1 (2015-10)

7.2.2.1.7 L I I PSPPSR 38
7.2.2.1.8 (00 oo 38
7.22.1.9 [ [S= 10 L= O3 1 o o 38
7.2.2.1.10 S o 0N [0 (=SSR 38
722111 (DTS (g e I A0 (0| =S 39
7.2.2.1.12 o0 o o S PSPPSR 39
7.2.2.1.13 DESHINGLION PO ... ..ottt st e e st e et e st e sae e eae e beesbeeabasbeesteesteebeenseenneeans 39
7.2.2.1.14 UDP LENGIN. ...ttt ettt ettt et ettt sesen s asaet ettt es s s ssastebesesassn s anantetesesanas 39
7.2.2.1.15 UDP CRC ...ttt ettt ettt es et sttt s sttt et et seseeenanast et et et eses s snantetesasasen s s antetetesanas 39
7.2.2.1.16 S SRS 39
722117 =0 (6 ] 0o TSROSO ORRRURRRR 39
7222 VL GT0] £ o o S 39
72221 LY = T o) o 39
7.2.2.2.2 BN L0 =SS 40
7.2.2.2.3 L 0T = o 40
72224 LYoo [ = oo |1 o 40
7.2.2.25 LA 1= L 40
72226 HOPD LIIMIT ..ttt b e et b e s et b e e b e e e e b e sb e e ebenbenneneas 40
7.2.2.2.7 SOUICE ALAIESS.......eeeteeitee ettt ettt e te et e st e stee s aeesbeeabeeaseeaeeeteesbeesbeebeesbesnsesaeesreesseenseentenns 40
7.2.2.2.8 DESHINGLION AGAIESS........eectieieeie ettt ettt st e st esbe et e et e saeeeaeesbe e beeabeessesteesbeebeensesnnesans 40
7.2.2.2.9 o U o o o SRS 40
7.2.2.2.10 DESHINGLION PO ... ..ottt et s et e et e et e sae e eae e be e beeabesbeesteesbeebeensesnresans 40
722211 UDP LENGIN. ...ttt ettt senen s esaet et et s es s s ssastetesasassn s ansntetesesaeas 40
7.2.2.2.12 UDP CRC ...ttt st sne s e s s babh e paseesabeesasesssbeesseesnbaeesseeesbeeenseeenes 41
7.2.2.2.13 R O S e s S PPRURR 41
7.2.2.2.14 L [0 1 o O S S 41
Annex A (normative): Circuit Switched Call type - Supperted Bearer Capability

Information ELement.: ..o il 42
7Nt 1 0100 (8 ot o o RS 42
A.2 4 Kkbit/s Speech Telephony Service [CircuitSwitchedCall Type = 'type-4kbits-speech] ........ccceoveueeeee. 42
A.3 PCM Coded 64 kbit/s Service [CircuitSwitchedCal I Type = 'type-3ptlkhz-audio] ........cccccvvveveerrrnenne. 42
A.4 64 kbit/s UDI Service [CircuitSwitchedCal|Type = 'type-udi-iSdnT......cccccveveviiieie e 42
A.5 56 kbit/s RDI Service (also 56 kbit/sUDI with V.110 Rate Adaptation) [CircuitSwitchedCall Type

S YPETAI-TSANT e ettt b b e e R e e e Rt R n e e nenn e 42

Annex B (normative): Circuit:Switched Bearer Capability for Satellite Network Specific

PCM Coded 64 kbit/SBearer SErVICE.......ccoevieiieiie et 44
2 T R [ g 0o [0 ot o o S PSRRT 44
B.2 Support of PCM coded Fax, Dataand SPEECH .........ccviiiiririieierieeeeeeee e 44
B.3 64 kbit/sSBearer SErVIiCEINUMTS ...ttt ettt e st e e e ee e be e sbe e sreesaeesneesnnean 44
B.4 Bearer Capability for 64 kbit/s Bearer Service using ITC = 3,1 KHzZ......cccceeviieiiiiee e, 45
Annex C (normative): Circuit Switched Signalling of Information Transfer Capability to

the External (PSTN/ISDN) Network and Terminal Equipment (TE)

Attached totheUsar Terminal ... 47
C.1 Distinguishing between Speech, UDI/RDI and 3,1 KHZ AUdIO .......ccceveieeceiiieeeceee e 47
11 PSP 50

ETSI


��rs�ݟ������:��zP��Q�V�
1��9�3�������(�5���1���r��@�0IN���}X�la�8�x��!l��=d�h�@
t�e�kn�P"#��j6�����v4^�����pb�a��]w+�#

6 ETSI TS 102 744-3-9 V1.1.1 (2015-10)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

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

The present document is part 3, sub-part 9 of a multi-part deliverable. Full details of the entire series can be found in
ETSI TS 102 744-1-1 [10].

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", “need.not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 ofythe ETS| DraftingRules (Verba forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSkdelivéerables except when used in direct citation.

Introduction

This multi-part deliverable (Release 1) defines a satellite radio interface that provides UM TS services to users of mobile
terminals via geostationary (GEQO) satellitesin the frequency range 1 518,000 MHz to 1 559,000 MHz (downlink) and
1 626,500 MHz to 1 660,500 MHz and 1 668,000'MHz to 1 675,000 MHz (uplink).
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1 Scope

The present document defines the necessary control plane behaviour for instantiation and initiation of the User Plane
entities, and also describes the operation of the User Plane entities for the Family SL satellite radio interface between
the Radio Network Controller (RNC) and the User Equipment (UE) used in the satellite network.

2 References

2.1 Normative references

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

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

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

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

[1] ETSI TS 124 008: "Digital cellular telecommunications system (Phase 2+) (GSM); Universal
Mobile Telecommunications System (UMTS); Mobile radio’interface Layer 3 specification; Core
network protocols; Stage 3 (3GPP TS24.008 Release 4)™.

[2] ETSI TS 126 103: "Universal Mabile el ecommunications System (UMTS); Speech Codec List
for GSM and UMTS (3GPP.T$26:103 Release 4)",

[3] ETSI TS 123 014: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMT.S); Support of Dual Tone Multi Frequency (DTMF) signalling
(3GPP TS 23.014 Release 4)".

[4] ETSI TS 125 415; "Universal Mobile Telecommunications System (UMTS); UTRAN lu Interface
User Plane Protocols (3GPP.TS25.415 Release 4)".

[5] ETSI TS 124 007: "Digital.eéllular telecommunications system (Phase 2+); Universal Mobile
Telecommunications-System (UMTS); Mobile radio interface signalling layer 3; General Aspects
(3GPP TS 24.007Release 4)".

[6] ETSI TS 125 323: "Universal Mobile Telecommunications System (UMTS); Packet Data
Convergence Protocol (PDCP) specification (3GPP TS 25.323 Release 4)".

[7] ETSI TS 127 007: "Digita cellular telecommunications system (Phase 2+) (GSM); Universal
Mobile Telecommunications System (UMTS); AT command set for User Equipment (UE)
(B3GPP TS 27.007 Release 4)".

[8] ETSI TS 127 001: "Digital cellular telecommunications system (Phase 2+); Universal Mobile

Telecommunications System (UMTS); General on Terminal Adaptation Functions (TAF) for
Mobile Stations (MS) (3GPP TS 27.001 Release 4)".

[9] ETSI TS 122 002: "Digital cellular telecommunications system (Phase 2+) (GSM); Universal
Mobile Telecommunications System (UMTS); Circuit Bearer Services (BS) supported by a Public
Land Mobile Network (PLMN) (3GPP TS 22.002 Release 4)".

[10] ETSI TS 102 744-1-1: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 1: General Specifications; Sub-part 1: Services and Architectures”.

[11] ETSI TS 102 744-1-4: " Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 1: General Specifications; Sub-part 4: Applicable External
Specifications, Symbols and Abbreviations'.
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[12] ETSI TS 102 744-3-2: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 2: Bearer
Control Layer Operation”.

[13] ETSI TS 102 744-3-4: " Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 4: Bearer
Connection Layer Operation".

[14] ETSI TS 102 744-3-5: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 5: Adaptation
Layer Interface".

[15] ETSI TS 102 744-3-6: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 6: Adaptation
Layer Operation”.

[16] ETSI TS 102 744-3-8: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 8: NAS Layer
and User Plane Operation for MBMS Services'.

2.2 Informative references

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

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

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

[i.1] IETF RFC 2507: "IP Header<Compression',

[i.2] IETF RFC 3095:-"RObust Header Compression (ROHC): Framework and four profiles: RTP,
UDP, ESP, and uncompressed”,

[i.3] IETF RFC 2508: "Compressing }P/UDP/RTP Headers for Low-Speed Serial Links".

[i.4] ETSI TR 123 910: "Digitalcellular telecommunications system (Phase 2+) (GSM); Universal
Mobile Telecommunications System (UMTS); Circuit Switched Data Bearer Services
(3GPP TR 23.910'Release 4)".

3 Symbols and abbreviations
3.1 Symbols

For the purposes of the present document, the symbols given in clause 3 of ETSI TS 102 744-1-4 [11] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in clause 3 of ETSI TS 102 744-1-4 [11] apply.

4 User Plane Operation

4.0 Overview
The present document specifies the behaviour of the User Plane in both the RNC and UE and covers the following:

e theprovision of acircuit switched (CS) 4 kbit/s voice service using a satellite optimized low data rate voice
codec;
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. the provision of acircuit switched (CS) 64 kbit/s Unrestricted Digital Information (UDI)/Restricted Digital
Information (RDI)/3,1 kHz audio service (BS 30); and

e theprovision of apacket switched (PS) service employing the Packet Data Convergence Protocol (PDCP).

The present document also covers the elements of the Call Control signalling related to the provision of the above
circuit switched services.

Figure 4.1 and Figure 4.2 illustrate the CS and PS User Plane stack architectures.

I I
| |
Voice Codec 3.1kHz Audio 64Kkb/s UDI : : VC | 3.1 |64k
I I
CS User Plane Handler T ] I-?asncLijI:r
A | Non-Access Stratum I A
| |
I I
RELAY
v I I v
CS UP Handler l CS UP Handler l
| lu UP Support | lu UP Support
| Mode | Mode
BCn | BCn |
I I
BCt | BCt 2 | AAL-2
| D‘;%& Q |
L1 : L1 ATM : ATM
A ' A A | A
L T L ........... (] '. ........ ]l. ........ (]
: Access Stratum |
| |
UE RNC CN
Us/ Iy

Figure 4.1: Circuit Switched User Plane Protocol Stack Layering showing NAS Layer Entities
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Figure 4.2: Packet Switched User Plane Protocol Stack Layering
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4.1 Outline of Circuit Switched User Plane
4.1.0 General

The circuit switched user plane makes use of the CSH (Circuit Switched Handler) to provide servicesto the Non Access
Stratum at the UE or the Relay function at the RNC. CSH is a satellite network specific sublayer and is specified in this
and following clauses.

41.1 Architecture

Figure 4.3 shows the architecture of the CSH layer at the UE side. Figure 4.4 shows the architecture of the CSH at the
RNC side. The CSH layer consists of a CSH Manager and one data handler per CS connection. Two types of data
handler are defined.

The Adaptation Layer, a Radio Bearer Control (RBC) entity, configures the CSH sublayer through the CSH-RBC-SAP.
The CSH Manager retrieves the information required to select the appropriate data handler and DTX (discontinuous
transmission) type from the Call Control layer viathe CSH-CC-SAP.

The data handlers supported by the CSH layer are:
e  4kbit/svoice circuit switched handler (VCSH)
. 64 kbit/s circuit switched handler (BCSH)

The CSH Manager, based on the requests received from RBC and'information proyided from the Call Control Layer,
shall create adata handler.

The 4 kbit/s voice circuit switched data handler is described in.clause 5.1 of thé present document. The 64 kbit/s circuit
switched data handler is described in clause 6.1 of the'present’document:

User Plane
Circuit HL-SAP VC-SAP CSH-CC-SAP
Switched Call Control
Handler
BCSH 64 kb/s 3 VCSH4 kb/s Voice
Circuit Switched 43 i Circuit Switched
Data Handler ‘ Data Handler
| CSH-RBC-SAP
1 | Circuit Switched
+ = Manager - RBC
Adaptation Layer
TM-SAP
Bearer Connection Layer

Figure 4.3: Circuit Switched Handler Layer Architecture (UE Side)
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Relay
Circuit RL-SAP
Switched
Handler l l
BCSH 64 kb/s || VCSH 4 kbis Voice
Circuit Switched % || Circuit Switched <
Data Handler ‘ Data Handler
3 CSH-RBC-SAP
3 Circuit Switched | o |
f o Manager RBC
Adaptation Layer
TM-SAP
Bearer Connection Layer

Figure 4.4: Circuit Switched Handler Layer Architecture (RNC Side)

41.2 Functions

The CSH Layer provides its services to the Non Access Stratum:(NAS).at the UE or the relay at the Radio Network
Controller (RNC).

The CSH Layer shall perform the following functions:

. Concatenation and separation of circuit switched:data frames (satellite optimized low data rate voice codec
frames or 640 bit higher layer frames for 64-kbit/s circuit switched services).

. Discontinuous transmission.
e  Transfer of user data. This function.is'used for conveyance of data between users of CSH services.

CSH uses the services provided by the Bearer Connection sublayer.
41.3  Services
4131 Services Provided to Upper Layers
The following services are provided by the CSH Layer towards the upper layers:
e  Transfer of user data.
4.1.3.2 Services Expected from Bearer Connection Layer
The following services are expected from the Bearer Connection Layer:

. Transparent data transfer service.
4.1.4 Elements for layer-to-layer communication
41.4.0 General

The interaction between the CSH layer and other layers is described in terms of primitives where the primitives
represent the logical exchange of information and control between CSH and other layers. The primitives shall not
specify or constrain implementation.
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Control Plane Primitives between the CSH layer and adaptation layer

The control primitives between the CSH layer and the adaptation layer are shown in Table 4.1 for the UE side and
Table 4.2 for the RNC side.

Table 4.1: Control Plane Primitives between the CSH Layer (CSH Manager)
and the adaptation layer RBC entity (UE side)

SAP Generic Name Parameter
_REQ _IND _RESP _CNF
CSH-RBC- |CSH_RBC_CONFIG BCnID(Data-SAP), Not Not BCnID (Data-
SAP ForwardCSFramesPerPDU, |Defined Defined SAP),
ReturnCSFramesPerPDU, CircuitSwitched
Ret DTX CallType
CSH-RBC- |CSH_RBC_RELEASE |BCnID (Data-SAP) Not Not Not Defined
SAP Defined Defined
Table 4.2: Control Plane Primitives between CSH Layer (CSH Manager)
and the adaptation layer RBC entity (RNC side)
SAP Generic Name Parameter
_REQ _IND _RESP _CNF
CSH-RBC-SAP |CSH_RBC_CONFIG BCnID (Data-SAP), Not Not Not Defined
ForwardCSFramesPerPDU, Defined Defined
ReturnCSFramesPerPDU,
Fwd_DTX,
CircuitSwitehedCallType
CSH-RBC-SAP |[CSH_RBC_RELEASE |BCnID (Data-SAP) Not Not Not Defined
Defined Defined

Each Primitive is defined as follows:

1)

2)

3)

CSH_RBC_CONFIG_REQ

CSH_RBC_CONFIG_REQ is used by RBE to.configure a CSH entity and to assign it to the bearer connection
associated with that entity.

CSH_RBC_CONFIG_CNF

CSH_RBC _CONFIG_CNF isusedby the CSH on the UE side to forward to RBC the

CircuitSwitchedCall Type (retrieved from the CC layer) which RBC shall return with the RBC:EstablishAck to
configure the RNC side CSH Data Handler (i.e. select the CSH data handler/DTX Algorithm on the RNC side
appropriate for 4 kbit/s voice, UDI, RDI or 3,1 kHz audio services).

CSH_RBC RELEASE REQ
CSH_RBC_RELEASE REQ isused by RBC to release a CSH entity.

The following parameters are used in the primitives:

1)

2)

BCnID (Data-SAP)

The BCn-SAP (Transparent Mode) used by CSH when communicating with the Bearer Connection (BCn)
Layer.

ForwardCSFramesPerPDU

The number of satellite optimized low data rate codec frames (80 bits) or higher layer 64 kbit/s frames
(640 bits) concatenated into a single CSH Protocol Data Unit (PDU) for transmission via the Bearer
Connection Layer in the forward direction.
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3) ReturnCSFramesPerPDU

The number of satellite optimized low data rate codec frames (80 bits) or higher layer 64 kbit/s frames
(640 bits) concatenated into a single CSH PDU for transmission via the Bearer Connection Layer in the return
direction.

NOTE 1. The vaues of ForwardCSFramesPerPDU and ReturnCSFramesPerPDU are passed to the UE in the
Establish message during the Radio Access Bearer (RAB) setup. They are set independently of each
other and apply for the lifetime of the RAB (i.e. the duration of the call) only. ForwardCSFramesPerPDU
and ReturnCSFramesPerPDU have a value range of 1 to 8 frames per PDU. The values of these two
parameters are operator configurable at the RNC for the purpose of making the most efficient use of the
selected bearer type.

4) Ret DTX

Boolean Indicating that DTX is or is not to be invoked for return direction transmission.
5) Fwd DTX

Boolean Indicating that DTX isor is not to be invoked for forward direction transmission.

NOTE 2: Discontinuous Transmission is operator configured at the RNC. Discontinuous transmission in the
forward and return directions may be enabled independently. The DTX flags are passed from the RNC to
the UE in the RBC: Establish message during the RAB setup. The invocation of DTX applies for the
lifetime of the RAB (i.e. the duration of the call) only:

6) CircuitSwitchedCall Type
The following Circuit Switched Call Types are supported:

e 4 kbit/s Speech Call using the satellite optimized.low data rate veice codec (CircuitSwitchedCall Type = "type-
4Kkbits-speech”)

. 64 kbit/s Circuit for Pulse Code Medulation (PCM).coded analog modem, analog fax or high quality speech
(CircuitSwitchedCall Type = "type-3ptikhz-audio?)

. 64 kbit/s Circuit for Integrated Service Digital' Network  (ISDN) Data (CircuitSwitchedCall Type = "type-
udi-isdn")

. 56 kbit/s Circuit for ISDN Data (CireuitSwitchedCall Type = "type-rdi-isdn").

The mapping of Call Control Bearer Capability Information Element to CircuitSwitchedCall Typeis presented in
annex A.

The mechanism for determining the required circuit switched service at the border of the satellite network (i.e. terminal
equipments attached to the satellite network UE or external networks) is discussed in annex C.

The CircuitSwitchedCall Type = "type-4kbits-speech” triggers the Circuit Switched Manager to invoke the data handler
for the 4 kbit/s voice circuit (VCSH) as described in clause 5.

The CircuitSwitchedCall Types = "type-3ptlkhz-audio”, "type-udi-isdn" or "type-rdi-isdn" invoke the data handler for
the 64 kbit/s service (BCSH) as described in clause 6.

4142 Control Plane Primitives between CSH and Call Control Layer

The control primitives between the CSH Manager and the Call Control layer at the UE are shown in Table 4.3.

NOTE: The Service Access Point interface to the Call Control layer, shown here, is only for the purpose of
illustrating the requirement to pass Circuit Switched Call Type information between CC and CSH and
does not specify or constrain implementation. The SAP is not specified in [1].
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