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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UM TS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

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

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 29.163 version 13.10.0 Release 13 3 ETSI TS 129 163 V13.10.0 (2017-07)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
01 Yo (o ST 2
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 2
0= 11V o PSPPSR 17
1 o0 o< TP PR PSPPI 18
2 REFEIBINCES ...ttt b e bbb e b et e e et e Rt e bt b e bt s e e et et et et e nnenr e b es 18
3 Definitions and @DBreVIaLiONS...........coueieieieieise ettt 24
31 D= T 0T (0] 1RSI 24
3.2 Y o] o= V7= 0] 25
4 LT 0T - | SRS 26
4.1 General INErWOTKING OVEIVIEWW ..........eiueeiieeieesieesieeeeseesseesseesseesteestesseesseesseesseesseasseanssssssssessseensesnsessessseessenssees 26
5 NS Ao e g = = o = S oSSR 27
51 Key characteristics of ISUP/BICC based CS NEIWOIKS..........coueieeiieiiccie et 27
52 Key characteristics Of IM CN SUBSYSIEM .......oouiiiiiieiee e 27
6 INtErWOrking With CS NEIWOIKS .......eeeiie ettt et eseeseeeneeneeneeas 27
6.1 INterworking referenCe MOTEL ..........coi bbbt 27
6.1.1 Interworking reference points and INTEITACES.........ccui e et 28
6.1.2 Interworking fUNCLIONE ENLITIES........ccueiieiee e e e ae e e e enaessaesraesneas 28
6.1.2.1 Signalling Gateway FUNCLION (SGWV) ....ueciiiiicieceese ettt e e st a s e e te et enaesnaesreennens 28
6.1.2.2 Media Gateway Control FUNCLION (MGCE) ......cociiiicieee ettt nnees 28
6.1.2.3 IP Multimedia - Media Gateway FUNCtioN (IM=-MGW) ........cceiieiieieie e 28
6.2 Control plane iNterWOrking MOUEL..........ccuviiie e sae e s reesaeeneeeneeesaesneesraesneas 29
6.3 User plane interWorking MOGEL .........ooiiiiie bbb e 29
7 Control Plane iNtEIWOIKING .......ceieeerieiesesee st ere e eee s et e e s eesteeeeseesseeteseeeneesseeneessensesseeneeseeenes 29
7.1 LT 0T PSSR 29
7.2 Interworking between CS networks supporting ISUP and the IM CN subsystem ...........cccccccvvevieveeveeneeenee. 30
721 Services performed by network entitiesin the control plane..........cccceevv e 30
7211 Services performed by the SS7 signalling fUNCLION .........oooieieiiee e 30
7212 SEIVICES OF TNE SGWV ... et b bt b ettt s e e b seesr e ke saesbe e e ennennens 30
7213 SEPVICES Of TNEIMGC ...ttt sttt s ettt sttt e s e b et eneebeneeneenis 31
7214 Services of the SIP Signalling fUNCLION ..........c.ooiiiieiice e 31
7.2.2 Signalling interactions between network entities in the control plane...........cccoooeiinciniiniicinneees 31
7221 Signalling between the SS7 signalling function and MGCF ..o 31
72211 Signalling from MGCF to SS7 signalling FUNCLION ..........ccviiiiiiiiicee e 31
72212 Signalling from SS7 signalling function t0 MGCF ..ot e 31
72213 Services offered by SCTP and M3UA ..ot 31
722131 ServiceS OffEred DY SCTP......oiiieiieee bbb 31
722132 Services offered DY IMBUA ..ottt sttt s 31
7222 Signalling between the MGCF and SIP signalling fuNCLioN...........cccvevvii e 32
723 SIP-ISUP protOCOl iNtEIWOIKING ... .eveeieesieeieieeseesieesteeteeeesteestee e etesaesseesseesseeseensesssasseesseessesssesnsesnsesnns 32
7231 Incoming call interworking from SIP 10 ISUP @t I-MGCF ..........ccveiieiece e 32
72311 S 1o 0T [ 1N ST 32
72312 CodiNG OF TNETAM ..t e et b bbb et b e b 33
7.2.31.20 (C= 0T - SR 33
723121 Called PArtY NUIMDES ..ottt bbbt b e et bt b e et st sn e 33
723122 Nature of CONNECLION INAICALOIS ........cooveeeieee e 34
723123 FOrward Call INAICALONS ......coueiuiieiieeeiee ettt e e s sre st ene e e e e e 35
723124 CalliNg PAY'S CALBYOTY ....eveueitereeieetirieeete ettt sttt sttt b e bt s b e bt sbese bt s bese et et s besne s 36
7.2.3.1.2.4A Originating Line INfOrMatioN..........cecieiieieeie sttt 36
723125 Transmission MEdiUm FEQUITEMENL...........ecueieereereeseerteeeeeeesreeseeesreesteesseesseesseseesseesseesseesenns 36
7.2.3.1.2.5a Transmission medium requirement prime and USI prime (optional) .......cccccceveeeveeevveneeneeinnnns 38
7.23.1.2.6 Caling Party NUMDEL ........ccieeeeee ettt te e sae s et e e aeeeesneennes 40

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 4

7.2.3.1.2.7
723128
723129
7.2.3.1.2.10
7231211
7.23.1212
7.2.31.2.13
7231214
7.23.12A
72312A1
72312A.11
7.2312A.1.2
7.2312A.13
7.2312A.2
7.2.3.1.2B
7.231.2B.1
7.231.2B.2
7.2.31.3
7.2.3.1.3A
72313A.1
7.2313A.2
7.2313A.3
72314
723140
7.2.3.1.4.0a
7.2.3.1.4.0b
723141

7.2.3.1.4A
7.2.3.14B
7.2.3.1.4C
7.2.3.1.4D
7.2.3.14E
7.2.315
7.2.3.1.6
7.2.3.1.7
7.2.3.1.8
7.2.3.19
7.2.3.1.9a
7.2.3.1.10
723111
7232
72321
723211
723212
723213
723214
723215
7.2.32.1a
7.2321al
7.2.32.1a2
7.2.3.2.1a3
72322
723220
723221
723222
723223
7.2.3.2.2.3A
7.2.3.2.2.3B
723224
723225
723226

ETSI TS 129 163 V13.10.0 (2017-07)

GENENIC NUIMDEY <.ttt e bttt e e bbbt he e s e e e ss e besheebebesbeebe e e eneeneen 44
USEr SErVICE INFOMMEBLION. ..ottt ettt e b et b et st eae e e e 44
Hop Counter (National OPLtioN) ........ccueiie i e et et esneesreennees 44

L 01010251 gl [0 o USSR 45

L OCELION NUMDET ...ttt ettt bbbt eese et e sbe et saesne e e e ne s 45

SUPPOIE OF ICS CAll ...ttt e e e enaesneesreenreas 47

UID capability indicators (National Option) ..........c.eoeeeriererinienineseesese e 47

Called IN number and original called IN number (Optional) ..........cccoereereneieneneieseseeseee 48
Coding of the IAM when Number Portability iS SUPPOrted...........cocoiieinineinieeeeeeeee 48

Coding of the IAM when a Number Portability Routing Number is available..............c........... 48

Separate Directory Number Addressing Method ..o 49
Concatenated Addressing Method.............cco i 50
Separate Network Routing Number Addressing Method.............cccooeveveeviecicceece e, 50

Number Portability Forward INformation ...........cccuecveieeiiie e 51
Coding of the IAM for Carrier ROULEING .........ccviieiieieeieeseeeeseesessteestee e e ssee e sneesreesseenseeneens 51

Coding of the IAM when a Carrier Identification Code (CIC) ispresent........cccccevveverceeseeene 51

Y0 Lo TSR 51
SENAING OF COT ...ttt bbbt b bbbt b bt b e st b e et b e 51
SENAING OF SAM ...ttt bbb bbbttt b et b b 52

LT 1 PPN 52

Additional digitsreceived inin-dialog SIP INFO reqUESES..........ccceririeerinieerieieesieeeeseeeenes 52

Additional digitsreceived in SIP INVITE reQUESES.........coeiririeeriiieierieeeieseeeeieseeee e 52
SeNiNg Of 180 FINGING ....verveueeuirtieeiertee ettt b et b bbbt b bbb st sbe b e 53

GBNETEL ... b h b bR b ae R et et e bR bt she bt e enne e 53

PSTN XML DOOY ...ttt sttt st sttt nessesaenens 54

FallDack DY [-MGCF ...ttt bbb ae s 55

Fallback in a succeeding network: Transmission Medium Used parameter (TMU)

5 o= A= o IO OO PO UPPRRSP 56
Sending of 183 Session Progress for early media SCENarios........c.ccovevereereerieesiesie s see e seeneeens 56
Sending of 181Call iSheing fOrWarded ............ccoiieiririeree s 59
Sending of 183 Session Progress for overlap signalling using the in-dialog method...................... 60
Sending of 183 Session Progressto Carry ISUP CalSE .......c..cvvirieirinenesieee e 60
Sending of 183 Session Progressfor ICS Call ..o 60
Sending Of the 200 OK (INVITE) ....oouciiiriiieiriieerieie sttt 61
Sending of the Release MESSAQE (REL) .......cc.veeeieiie ettt te e e e sneenne e e 63
(000 110 [ ) I 1 0= o = SR 63
Receipt Of the REIEASE MESSA0E ......c.ev ittt et e st teeaesneeenes 64
Receipt of RSC, GRS or CGB (H/W 0Oriented) .........cccceveeiirieiee e ese et 67
RECEIPL Of REFER ..ottt sttt b ettt be st e e enis 68
AUtONOMOUS REIEASE 8L [-MGCF ...t 68
Internal through connection of the bearer Path...........ccooiiiiiere s 69

Outgoing Call Interworking from ISUP t0 SIP @t O-MGCEF ..........cccooiiiiiinineneeeeseeeeereeeeseeees 69
SENING Of INVITE ...t bbbttt b e 69

GENENEL ...ttt a et et et e Rt ebeene st et e teteeteeteereeneeneenteneens 69

Interaction With CONtINUItY CECK...........couiiiiiiice s 69

[AM without calling Party NUIMDES ..o 70

Terminating overlap Signalling al MGCF ...........coiciiiicecee e et ens 71

L o=t g (0] o (] OSSR 71
Sending of INVITE without determining the end of address Signalling..........cccccvevevevvecveesiieninns 72

GBNETEL ... e b e R bt h ettt e bR bt eheeae e e e re e 72

Additional digits sent with in-dialog overlap method.............ccoov i iciiececee e, 72

Additional digits sent using the multiple INVITES overlap method...........cccoveeveceecevcieveenen, 73
Coding Of tNE TNVITE ..ottt ettt b e e e 74

OVEBIVIBW. ...ttt ettt ae et e e e teseeebe s et eaeeneenseseesaeebesaeeseeneenteseeaeeeeseeeseeneenseseens 74

Request-URI and To header fIeld ..o e 74

SDP MEia DESCITPIION ...ttt sttt 75

P-Asserted-1dentity, From and Privacy header fields ..o 79

"cpc" URI Parameter in P-Asserted-ldentity Header ............cccoevveeveesiece e 84

"oli" URI Parameter in P-Asserted-ldentity HEAOEN ..........cooceveieciecieeee e 84

MaX FOrWardS NBAOEY ...........oouiiiiiiee e b 85

IMS Communication Service [AeNtifier .........c.ooireeeieee e 85

P-Early-Medianeader FIEld..........coieiiiieiree e e 85

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 5 ETSI TS 129 163 V13.10.0 (2017-07)

7.2.322.7
7.2.32.28
7.2.32.29
7.2.32.2A
72322A.1
72322A.11
7.2322A.12
7.2322A.13
7.2322B
7.2322B.1
7.2322B.2
7.2.3.2.2C
7.2.3.2.2.10
7232211
7.2.3.2.3
72324
7.2.325
7.2.3250
723251
723252
7.23253
723254
7.2.3255
7.2.3.2.6
7.2.3.2.6.0
723261
7.2.32.7
723270
723271
723272
723273
723274
723275
723276
7.2.32.7a
7.2.32.7b
7.2.32.8
7.2.329
723291
7.2.3.29.2
7.2.3293
7.2.3.2.10
723211
7.232.11.0
7232111
7232112
7.23211.3
7.2.32.11A
723212
7232121

723213
723214
7.2.3.2.15
7.2.3.2.16
723217

7232171
7232172
7.2.3.2.18
7.2.3.2.19
7.2.3.2.20

PSTN XML ElOMENES.....cueitiiiiieiiriiieerieie sttt sttt sttt e e s be e ens 85
L 01025 S | o o= (o SR SS 86
P-ACCESS-INEIWOIK-TNFO ...t bbb 87
Coding of the INVITE when Number Portability iS SUPPOIed.......c.ccvveereeieere e seeseesie e 87
Request-URI and To header fleld ........coo oot 87
Separate Directory Number Addressing Method ..o, 88
Concatenated Addressing MEtNOU..........cooreiiiieine e 88
Separate Network Routing Number Addressing Method ..o 89
Coding of the INVITE for Carfier ROULEING .......cc.ceririeiririeererieeee st 89
Mapping of "CiC" iN REQUESE-URI .......co.oiiiiiieieee e e 89
Yo T SRR 89
Coding of INVITE with instance-id in form of IMEI URN ... 89
PSAP Call-back iNdiCaLION .........coiiiiiiieeee e e e 90
History-Info header field (OPtioNal) ........coeeieeie e 90
RECEIPL Of CONTINUITY oottt b s b et ene b steneenas 90
Sending of ACM and awaiting answer iNdiCation ............ccoeeerieieeiieee e 91
(©0To /110 1) 11 0= A O S 93
LT 01 PP PRRRSRSN 93
Backward Call INAICALONS. ......cveuiieirieie ettt re st ene e e e e e 93
Optional Backward Call INQiCALOIS.........c.curueiiirieiriereee et 95
Access Transport Parameter, Transmission medium used parameter ...........coeeeeevereenenieennes 95
PrOOrESS INTICALON .......eeieeitieeiet ettt bbbt e et b e sn e 96
CALSE VBIUB.....ceee ettt ettt sttt e ae et et et e saesbesaeese e e e teseeaeeeeseeeneeneeneeneens 96
Sending of the Call Progress meSsage (CPG).......cviuviieieeieere et see e te e see e sseenne e e 96
GBINENEL ... b h e e R bt ae R et et b R bt sreer e e ene e 96
Handling of the progresSS iNAICALOr ............c.ciieeiieie et nnees 98
(©0To /110 [ ) 11 0= O S 98
GBNETEL ... b h b bR b ae R et et e bR bt she bt e enne e 98
EVENE INFOMMEBLION ...ttt e bt ene e 99
ACCESS TransPOrt ParamELEY ...........cooiiiiiiiiei e 99
Yoo PSSR 99
Handling of Backward Call iNiCaLOrS. ..........coeiririeiririeresieeee e 99
Optional Backward Call INQiCALOIS.........c.cuieiiirieiriereee e 99
CALSE VBIUB.....ceeeeeee ettt ettt eae et et et e saesbesaeese e e enteseeaeebeseeeneeneeneeneens 99
Receaipt Of 200 OK(INVITE) ...ciiieirierieiieie ettt sttt sttt ese st e esesneseenens 100
Internal through connection of the bearer path...........cccocoevveii e 100
Sending of the Answer MeSsage (ANM).....ocueiiieiieieceee e e e 100
(0070 110 1) I 1 0= A N 100
Backwards Call INAICALONS. ......ccueiuiieriiieeieeeeie sttt e s ne s 100
ACCESS TranSPOIt PalaMELEN ........ccociiiiiiiiiee st eree e et saa e sbbe e sae e saae e sneeesnns 100
Transmission Medium Used parameter (TMU) ......coooiiiiiinenesee e 101
Sending of the Connect MESSAJE (COND) .....ooveueiiiriiirierieeeie et 102
CodiNg Of thE CON ..ottt bbbt e bbbt b e e ens 102
LT 01 PSSR 102
Backward Call iINAICALONS. ......coueieiirieie ettt sttt see st eneeneas 102
ACCeSS TranspOort ParamELer ............cci i e e s 102
Transmission Medium USE ParaMELES ..........ooveieeeeceeeee e e ee e sre et e esaesnaesraeneeas 102
Receipt Of @relNVITE FEOUESE.......ccceeiee e e reerte et et e st e e be et enaesnaesnaesneas 102
Receipt of Status COaES XX, SXX OF BXX...eeiueeireerereirrerreerseeseeseesseesseessesssssssssesssesssemssesssessesssees 102
Special handling of 404 Not Found and 484 Address Incomplete responses after sending
of INVITE without determining the end of addresssignalling.........cccoccevevveneeveeseese e, 104
LS o T o 0] = 1 = USSR 105
Receipt Of the REIEASE MESSAJE .......cuiiieieiiiieeet ettt et s b e e b e sre i 105
Receipt of RSC, GRS 0r CGB (H/W OFi€Nted) ........cciviieerieirierierieiesieesieseesesieseeeei e 105
AUtoNOMOUS REIEASE 8l O-MGCF........oiiieieeee et ae e eneas 105
Specia handling of 580 precondition failure received in response to either an INVITE or
L] 3 SRS 106
580 Precondition failure response to an INVITE.........covoiieiieie e 106
580 Precondition failure response to an UPDATE within an early dialog.........cccoecvvievieennen. 106
SENAING OF CANCEL .....cuiiieiereee ettt a et s ettt e st s b nteneens 106
Receipt of SIP redireCt (3XX) MESPONSE ......ccieeieerieeieeieeiesee s e s eesteesaeesaeeree e e sseesse e se e sessaesseesneas 107
Sending of INFO for overlap signalling using the in-dialog method ..........c.ccccoeeveveeieececcie s, 107

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 6 ETSI TS 129 163 V13.10.0 (2017-07)

7.2.3.2.20.1 LCTC o1 - OSSR 107
7.2.3.2.20.2 ENcoding Of the INFO..........ocieieeee ettt te e e e e saeesneenreenseens 107
7233 QLI £ TSP 108
7.3 Interworking between CS networks supporting BICC and the IM CN subsystem...........cccccocvvvvvveneeneennen. 108
731 Services performed by network entitiesin the control plane..........ccooeveveeve e 109
7.3.2 Signalling interactions between network entitiesin the control plane..........ccccecvecveevececcecce e 109
7321 Signalling between the SS7 signalling function and MGCF ... 109
73211 Signalling from MGCF to SS7 signalling fUNCLION ..........ccciiriininceee s 109
73212 Signalling from SS7 signalling function t0 MGCF ... 109
7.3.2.1.3 Services offered by STC, SCTP and M3UA ... s 110
732131 SErVICES OFfEr DY SCTP.....oviiiiiiiee bbb 110
7.3.21.32 Services Offered DY MBUA ..ottt 110
7.3.21.33 ServiCeS OffEred DY STC ..o 110
7.3.2.2 Signalling between the MGCF and SIP signalling fUNCLION...........cccceiieieececie e 110
733 SIP-BICC ProtoCOl iINEEIWOIKING .......vecveeieeieiie e sieesteesteeseeeeeseessees e e e eseessaesseesseesseenseenseensesseessanssenssns 110
7331 Incoming call interworking from SIPt0 BICC al [-MGCF.........ccccoieiieiieie e 110
73311 1S o 1 0T [ N 1N TSP OST 110
73312 CO0ING OF TAM ..t bbbt b et bbbt b bbb e e b e e ens 110
733121 Called PArtY NUIMDES ........c.iiiiiee ettt b bbb 110
733122 Nature of CONNECLION INAICALOS ........cooeeeerie et 110
7.3.3.1.2.3 FOrward Call INAICALONS ......couoiiieieeeeee et st eneeneas 111
733124 CalliNg PATY'S CALEJOTY ....ovieeuirtiieiirierieierte sttt b bbbt b bt e et sb e n e 111
7.3.3.1.24A Originating Line INFOIMBELiON. .........cuiiriiiiirieieeee e e 111
7.3.3.1.25 Transmission MEedium FEQUITEMIENL...........eieeriere e eeeeeeseese e eeseeseeseesneesreesseeseestesneesseenses 111
7.3.3.1.26 Caling Party NUMDEL ........ccveiieiece et e e et e et e e e nseesreesraesneas 111
7.33.1.27 GENENIC NUIMIDEY <.ttt et e bbb bt et et e se e b e saeebenbesaeene e e enne e 111
7.3.3.1.28 USEr SErVICE INFOMMEBLION. ......otiiiieieteeie ettt et bbb nn e 111
7.3.3.1.29 Hop counter (National OPLION) .........ccuviiiiiieie et ee e re et e e e e e sneereenreens 111
7.3.3.1.2.10 L OCEL I ON NUMDET ...ttt ettt b bbbt b e et bt ea e ebesae e e e enas 111
7331211 SUPPOIE OF TCS CaIl ...t 111
7.3.3.1.2.12 UID capability indicators (National Option) .........cceoerereirinieererieesiesee e 111
7.3.3.12A Coding of the IAM when Number Portability iS SUPPOrted...........coooveiririiniric e 111
7.33.12B Coding of the IAM for Carrier ROULEING ........cooeiririeieirieeeieseeeei s 111
7.3.3.1.2.13 Called IN number and original called IN number (Optional) ..........cccoerereineneieneneee e 111
7.3.3.1.3 1S 1o 1 0T o) X @ LSRR 112
7.3.3.1.3A SENAING OF SAM ...ttt sttt sttt st e e e s e s e et e b e s be s e e b e teneerenteneenen 112
73314 Sending Of 180 RiNGING.......ciiiiieiieiieiieseeste e e e e e s e e e sreesteete e e esaessaessaesanenseeseenseeneesnes 112
7.3.3.14A Sending of 183 Session Progress for early media SCENArioS.........cocveveveeeeeeeneesee e 112
7.3.3.1.4B Sending of 181 Call isbeing forwarded ...........ccccvveiiiiieeceeee e 112
7.3.3.1.4C Sending of 183 Session Progress for overlap signalling using the in-dialog method.................... 112
7.3.3.1.4D Sending of 183 Session Progressto Carry ISUP CalISE .........ccvvieerinieirieieesiesee s 112
7.3.3.14E Sending of 183 Session Progressfor ICS Call ... 112
7.3.3.15 Sending Of the 200 OK (INVITE) ....coiiiiiieeeiee ettt s sre e e e e e 113
7.3.3.1.6 Sending of the Release MeSSA0E (REL) ..ot 113
73317 CodiNG OF ThE REL.......cuiitiiiiiitieet ettt b et b et nn s 113
73318 Receipt Of the REIEASE MESSAJE ......ccuiitiietirieeet ettt ettt b e s b e neene s 113
7.3.3.1.9 Receipt of RSC, GRS or CGB (H/W 0Oriented) ..........ccceeueiierieeieeiesiee s e seesieesae e see e sseeneens 113
7.3.3.1.9a RECEIPL Of REFER ..ottt ettt sttt sttt st et e sae e ebesbeneeneas 113
7.3.3.1.90 AUtoNOMOUS REIEASE 8 [-MGCF ... e e 113
7.3.3.1.10 Internal through connection of the bearer path...........cccocevvvevi e 113
7.3.3.1.11 L@ U o =7 oo I I TR 113
7.3.32 Outgoing Call Interworking from BICC to SIP at O-MGCF ..o 113
73321 =07 [T o I 1 N A I R 113
7.3.3.2.1a Sending of INVITE without determining the end of address signalling...........c.ccoeeeeriiecncnnne, 114
73322 Coding Of tNE TNVITE ..ottt bbb 114
733221 Request-URI and To header field ..........cooiiiiiiiieeeee s 114
733222 SDP Media DESCITPLION ...ttt bbb b b 114
7.3.3.2.2.3 P-Asserted-ldentity and privacy header fields........coovev i 114
7.3.3.2.2.3A "cpc" URI Parameter in P-Asserted-ldentity Header ..........ccoveveeveiceicee e 114
7.3.3.2.2.3B "oli" URI Parameter in P-Asserted-lIdentity Header ..........cocveeeeie e 114
733224 MaxX FOrWardS NBAOEY ...........coiiiiiiie e bt 114
733225 IMS Communication Service [Aentifier ..o 115

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 7 ETSI TS 129 163 V13.10.0 (2017-07)

7.3.3.2.26 P-ACCESS-NEIWOIK-INFO ... 115
7.3.3.2.2A Coding of the INVITE when number portability iS SUPPOIEd .......cccoevveeieieeie e 115
7.3.3.2.2B Coding of the INVITE for Carrier ROULEING .......ccveiiiieiie et ee e sne e 115
7.3.3.2.2C Coding of INVITE with instance-id in form of IMEI URN .........ccccoooiiriiieiinee e 115
7.3.3.227 PSAP Call-back iNQiCaLION .........couiiiiiieieieee e 115
7.3.3.2.2.8 History-Info header field (OPtioNal) ........cccueiieiie it 115
7.3.3.2.3 SENAiNG OF UPDATE ...ttt sttt e se e te e sresbesaeene e e eneees 115
73324 Sending of ACM and Awaiting ANSWEr iNAiCALION............coruiieiriieireeee s 116
73325 CodiNG OF tNEACIM ... bbbt bbbt b bbb e ens 116
733251 Backward Call iINAICALONS. ......coveieieireie ettt st eneeeas 116
7.3.3.2.6 Sending of the Call Progress Message (CPG)......cveeriieeriirieiriineeesieee s 116
7.3.3.2.7 (©0To 110 [ ) I 1 0= O € 116
733271 EVENE INFOIMELION ...t bbb et nn s 116
733272 Optiona Backward Call iINAICALOrS. ........cvccuieiieiieieseesee et neeas 116
7.3.3.2.7a Receipt of 200 OK (INVITE) ....eiriiiiiiitieieeeee ettt s sb e 116
7.3.3.2.7b Internal through connection of the bearer path...........cccocevievi e 116
7.3.3.2.8 Sending of the Answer MeSsage (ANM).....ocuiiieiieeeeee et ae e 116
7.3.329 Coding Of thE AINM ...t b bbbt b et b e ens 116
7.3.3.2.10 Sending of the Connect MESSAJE (COND) .....oveeiiriiirerieeet et 116
733211 CodiNg Of thE CON ...ttt bbb bbb et b et benn e ens 116
7.332111 Yo T RSP 117
7.3.3.2.11A ReCEPt Of FE-INVITE FEOUESES. ..ottt b e 117
7.3.3.2.12 Receipt of Status COAES 4XX, SXX OF BXX...eeueeeereeriereeriereeeereeneestessessesseeeessessessessessessesnsesseseessenees 117
7.33.213 RECAIPL Of BBY E ... .o bbb sh e eb e 117
733214 Receipt Of the REIEASE MESSA0E ......ccvieee ettt et eenaesreesnees 117
7.3.3.2.15 Receipt of RSC, GRS or CGB (H/W 0riented) ..........ccceeuerierieeieeiisiee e seesre e see e ssae e 117
7.3.3.2.16 OUL Of BANA DTIMF ...ttt bbbttt b e sb b aeene e e b e 117
7.3.3.2.17 SENAING OFf CANCEL ..ottt bbbt sr bbb eae e e e 117
7.3.3.2.18 AUtoNOMOUS REIEASE 8 O-MGCF ..o e 117
7.3.3.2.19 Special handling of 580 precondition failure received in response to either an INVITE or
L] 3 RS 117
7.3.3.2.20 Receipt of SIP redireCt (3XX) FES00NSE .....c.oiiiererieieterie ettt st sb e sb e et be s besneseeneas 117
733221 Sending of INFO for overlap signalling using the in-dialog method .............cccooeiniinennineneenn 117
7.3.33 LI =SSP 118
74 SUPPIEMENLAIY SEIVICES ...c.veetieieeieciesee st e steete et e st e ste e e e e sseesseesteesteessesseesseesaeeseanseanseaseessaesseesseesseeseanseanes 118
74.1 Cdlling line identification presentation/restriction (CLIP/CLIR) ......cccoooviceeieeie e 118
7.4.2 Connected line presentation and restriction (COLP/COLR).......cccccviieiieeseere e seeseeste e eee e 118
74.20 GBNETEL ...ttt bbb h et E bR bR R e e b e e et e R e bRt be Rt e ne et e 118
74.2.1 Incoming Call Interworking from SIP to BICC/ISUP at the I-MGCF.........ccccovioveieveereeeee e, 118
74211 INVITE to IAM interworking (SIP to ISUP/BICC CallS)......cccoiiiiriiiiireeieeeese e 118
74212 ANM/CON t0 200 OK (INVITE) .eeeeeiereieiesie ettt st sse e se e e ene e eneas 118
7422 Outgoing Call Interworking from BICC/ISUP t0 SIP @t O-MGCEF .........ccviiiiiiiceneneenereeienieeas 119
74221 IAM to INVITE interworking (ISUP t0 SIP CallS) .....c.oiiiiiieeeeriee e 119
74222 IXX t0O ANM Or CON INEEIWOIKING. ...ccveivireeiertereeteste sttt sttt st b e s b e s be e eene s 120
74223 200 OK (INVITE) to ANM/CON interWOrKiNG .......ccveeruireeeireiieiriesieesie e 120
74.3 DireCt DIialling IN (DDI) ..ottt bbbt b et b bbb 121
744 MaliCiouS Call IAENLITICAIION ......ccueiueeieiere ittt sr b e e ne e e 121
745 SUDAAAIESSING (SUB) ...ttt et b e bt bt et e b bt sb e e e e e 121
7451 GBINENAL ...ttt b bR E R R R e R e R R e R Rt Rt Rt Rt eh e e R e nbeebeeheene e e enrenrea 121
745.2 INtErWOrKING 8L I-MGCR ... ..o ettt e et e e teeaeeneesaeentesaeesaeesneenseensenns 122
7453 INtErWOrKIiNG 8 O-MGCF .........oi ettt e e et e e e et e sstessaesreesaeesensnnesaeesaeenseensenns 123
7.4.6 Cadl Forwarding Busy (CFB)/ Call Forwarding No Reply (CFNR) / Call Forwarding Unconditional
(CFU) / Call DEFIECHION (CD) ..euveteieeeieeeeieseesieste st steeeeeeesee e steseestesaeeseeseesseseeseessesneeseeneensenseseessesneensessens 124
746.1 LT 0T 124
74.6.2 INterworking at the O-MGCF..........oouciiiieiiere et 124
746.2.1 LT 07 RS 124
74622 INtErWOrKING SIP 1O TSUP.....c.eiieeee e bbb 124
7.4.6.2.3 INEErWOrKING ISUP L0 SIP......eceice ettt e s sae e s neenaesneenneenreenneens 128
7.4.6.3 INterworking @l the [-MGCF .........oceeecee e et e st et e e esneesraesneas 131
74631 GBNETEL ...t bbb e R bR R e e e e R e e bRt b e ne e e e b e 131
7.4.6.3.2 Interworking from SIP O ISUP ......c.viiie et re e 132
7.4.6.3.3 Interworking fromM ISUP tO SIP........oocice ettt e e e re e ens 134

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 8 ETSI TS 129 163 V13.10.0 (2017-07)

7.4.7 Yoo TR 138
74.8 EXPlICit Call TranSfer (ECT) .oouiieiceeciere e eie s et este st e s sae e ae et e esaesaeassa e teentesnsesnaesneesneesneenseensenns 138
7.4.9 (00 IV 1 ] oo OSSPSR 138
7.4.10 (0= | I o o OSSPSR 138
7.4.10.1 Session hold initiated from the IM CN SUBSyStem Side..........ccceveerieiece e 138
7.4.10.2 Session hold initiated from the CS NEIWOIrK SIAE...........coeriiiiiee e 139
7411 Call Completion 0N BUSY SUDSCIIDEN ........ccoieiiieei et e 142
7412 Completion of Callson NO REPIY (CCONR) .....ocueiiiiiiiieie ittt et 142
7.4.13 Terminal POrtability (TP)......coi ettt bbb bbb bbb e 142
74.14 Conference calling (CONF) / Three-Party ServiCe (BPTY) ..ot 142
7.4.15 Yoo ST 143
7.4.16 Cl0SEA USEr GIOUP (CUG) ..ottt sttt sttt sttt st st sttt sttt sttt sttt e sbenae e sbe st e e 143
7.4.17 Multi-Level Precedence and Pre-emption (MLPP).......c.oo i sae e s 143
7.4.18 Global Virtual NEtWOrk SErvice (GVINS) ....ocuiiieece ettt sttt ettt be et enaesaesneennes 143
7.4.19 International telecommunication charge Card (ITCC) .....oivviiiiciiieceee e eee s 143
7.4.20 ReVEISE ChargiNg (REV) ...oocuiiieie ettt ettt te e s ae e te et e eateentessaessaesaeesseenaesnnesaeesaeenseensenns 143
7.4.21 User-to-User SIgNalling (UUS)......ooooiieece ettt este s e teesneesneesneenseensenns 143
7.4.21.0 LT 0T R 143
74211 User-to-User Signalling (UUS) service L (iMPlICI) ...covieeeerieieeereeee e 143
74.21.1.0 LT 07 143
742111 Yoo USRS 144
742112 User-to-user information Interworking from SIP 10 ISUP ..o 144
742113 User-to-user information Interworking from ISUP tO SIP ........ccocciiiiiiinceee e 144
7.4.21.2 User-to-User Signalling (UUS) service 1 (EXPlICIT) c.oevveeiceiie et 144
7.4.21.3 User-to-User Signalling (UUS) service 2 (EXPLICIT) c.ooveeeeeeiie et s 144
74.21.4 User-to-User Signalling (UUS) service 3 (EXPLICIT) c.oeveeeicee e 144
7.4.22 Multiple Subscriber NUMBEr (IMSN) .....oceiiieiee et sre e sneenreeneens 145
7.4.23 YN 0] )Y T TU TS O L T = o1 o S 145
7.4.23.0 (€T o1 TSRS 145
74231 ISUP-SIP protocol interworking at the [-MGCF ... e 145
7.4.23.2 SIP-ISUP protocol interworking at the O-MGCF ...t 145
7.4.24 Customized Alerting Tones (CAT) inthe 3GPP CS dOMAIN........cceiririirrirereeeseeee e 145
7.5 IM'S SUPPIEMENTAIY SEIVICES ......citiieeuietereeeete ettt sttt sttt et b e e ae b e st b e e bt b se bt b e se e bt sb e e et e sbeneebenbeneeneas 145
751 Originating | dentification Presentation (OIP) and Originating Identification Restriction (OIR).............. 145
75.2 Terminating Identification Presentation (T1P) and Terminating Identification Restriction (TIR)............ 145
7521 (€T o1 - OSSPSR 145
75.2.2 INterworking @t the O-MGCF...........ooiiecee e st a e e se e era e teenaesnaesraesreas 145
7.5.2.3 INterworking @l the [-MGCF .........oc e ettt et e e e sneesnaesnees 147
7524 LI 01 TR 148
753 17 LT o RS 148
754 Communi cation DIVEISION (CDIV).....c.eiiieiieieeesie ettt bbbt st 148
7541 LT 0T 148
7542 INterworking at the O-MGCF..........oouciiiieireree et 149
75421 LT 07 S 149
75422 Call Diversion within the ISUP Network appeared............oocevieireneeneseiees s 154
7543 INterWOrking at the [-MGCF ..o bbb 157
755 CommuniCation HOIA (HOLD) .......ocueiieiee ettt ettt ae s s naesnaenneeneeeneesneesnaessaesneas 165
75.6 (00101 1= 0= gTor T o= || I (O | S P 165
75.6.1 (€T o1 - OSSPSR 165
7.5.6.2 Subscribing for the conference event PaCKagE..........coocvvieeveere e 165
7.5.6.3 Interworking the NOLITICALION...........c.oiiiiiecee e esraesneas 166
75.7 Anonymous Communication Rejection (ACR) and Communication Barring (CB) ........cccccvveeevveniverinns 166
758 Message Waiting INdiCation (IMWWI) ........cccoiiiieinieee et 167
759 Malicious Communication |dentification (MCID) .........cooeiiiririniieenieeese e e 167
7.5.9.0 LT 0T 167
7591 INterworking at the O-MGCF..........oouciiieirereee e bbb 167
7.5.9.1.0 LT 07 RS 167
75911 Interworking of the MCID XML Request schema with the ISUP MCID request indicators........ 167
7.5.9.1.2 Interworking of the ISUP MCID response indicators with the MCID XML Response schema...168
7.5.9.1.3 Interworking of the ISUP Calling Party Number in an Identification Response with the
OrigPartyldentity within the MCID XML ReSponse SCheMa..........cccevveveeieniesie e ees e 168

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 9 ETSI TS 129 163 V13.10.0 (2017-07)

7.5.9.1.4 Interworking of the | SUP Generic Number in an I dentification Response with the

GenericNumber within the MCID XML Response schema.........ccocvevveecece e 168
7.5.9.2 INterworking @l the [-MGCF .........oceeecee e et e st e e e eneesnaesnees 168
75921 LC T o1 - ST 168
7.5.9.2.2 Interworking of identifiCalion REQUESE ..........ooiiiieie et 168
7.5.9.2.3 Interworking of identifiCation RESPONSE........ccviiiiieiie e e e e e 169
7.5.10 Cl0SEd USEr GIOUP (CUG) ...ttt sttt ettt ettt et et b bbb nn et eb e b 169
7.5.10.0 LT 0T 169
7.5.10.1 INterWOrking at the [-MGCF ........oouiiiier e bbb 169
7.5.10.2 INterworking at the O-MGCF ..ottt 170
7511 (O S 001 1 SRS 171
7.5.11.0 (€T o1 TSRS 171
75111 INterworking @l the [-MGCF .........o ettt r e e esneesraesneas 171
7.5.11.2 INterworking al the O-MGCF...........oo oottt e eraesreenaesneesnaesnees 173
7.5.12 CommuniCation WaItiNG (CWV) .......ocieiieseece et se s te et e st te e ssaesneesseeseeneeeneeeneesnaessensnnas 175
7.5.12.0 (€T o1 TSRS 175
75.12.1 INterworking al the [-MGCF .........oceecee e ettt r e et esneesnaesneas 175
75.12.2 INterworking at the O-MGCF..........couciiiiieee bbbt be e 175
7.5.13 Customized AlErtiNg TONES (CAT) ..ttt sttt sttt b e bt b e b st se et st ne e 175
75131 (€1 1 TSRS 175
7.5.13.2 BTy SESSION MOEL ...ttt b et b bbbt b e b 175
751321 INterworking at the O-MGCF ..o s 175
7.5.13.2.2 MGCF - IM-MGW Interaction fOr CAT SEIVICE.......ceieiieeieenie et eeas 176
7513221 LC T o1 - TSRS 176
7.5.13.2.2.2 IM CN subsystem side Early Session establishment ...........cccceevecvncinieseesesce e, 176
7.5.13.2.2.3 IM CN subsystem side normal Session establishment............ccccevveiieiicce s 176
7513224 (0= =0 o= A= = (] o USRS 177
7.5.13.2.25 M ESSAgE SEGUENCE CNAIT ... .eoeieieeeee ettt te s ee e e e e sneesneenseenreens 177
7.5.13.3 FOrKING MOGEL ..ot s sr e e s ae e teeeeeneesaeeseenteenteeneesnaesneas 180
75134 GALEWEY MOTEL .....cceeeeectee ettt b et b e b e bt bt eb e sb e e e bt sb e e eb e s b e neebenbeneeneas 180
8 USEr Plan€ INEEIWOIKING ..ottt sn e e s b nenr e 180
8.1 Interworking between IM CN subsystem and bearer independent CS NetWOrK ..........cccccevevvreienceceienenne. 180
8.1.1 Transcoder-1ess Mb to NB TNEErWOIKING .........eiveiieieese ettt ee e e 181
8111 T g TR TR o] o OSSR 181
8.1.1.2 TIME AIIGNMIENT ...ttt ettt e et e e st e sseesaeesaeesaeeaseeaseaneeeneeaseenseeneenneesneessansneas 181
8.1.1.3 ez (=X o{0 111 £ PSSP URPRURPP 182
8.1.131 LC T g1 - ST 182
81132 Rate control for AMR and AMR-WB COUOECS ........ccuoiiiiiiriineeieseese sttt 182
8.1.1.33 Rate and Mode control for the EV S COUEC .......ovuivriiriieeeeeee et 182
81134 Interworking of rate control between compatible AMR-WB and EV S codec configurations.......183
8.1.135 Interworking between rate control and RTCP-APP-CMR messages for MTSI ..o 184
8114 Frame qUality INAICELION .........coeiiiieiiereee bbb et 184
8.1.15 [ = 011 0o F OO OO P TSR P PSR PRR 184
8.1.1.6 BN o0 Lo oo PSR 185
8.1.1.7 DiSCONEINUOUS TrANSMISSION ....cuvitiitirieeueete sttt ettt r st saeese e e ebeseesbesbeeseesee e enbeseesbesbesaesaeeneeneenes 185
8.1.18 Timing and SeqUENCE INFOIMALION. .........ueie e e st e st esaesraesreesneas 185
8.2 Interworking between IM CN subsystem and TDM-based CS NEtWOIK ..........c.ccceeveeveereene e 185
8.3 TranSCOING FEUITEIMENTS ......veieeieeeieeeseesteeteeeteeteesteesteesteesteseesseesseesseeseesseesseeseessaesseesseessesnessnnssseesseensennsenns 186
84 Diffserv COde POINt FEQUITEIMENES .........eiieieesieeieeeeseese et este et e essaesaeesreesteesseesesneesseesseesseenseenseeseesneessansanns 186
8.5 DTIMEF NNAITING ...ttt b et b et b e e e b s b e e b s e et eb e se e e eb e s e e e et e sb e e ebesbe e ebenbeneeneas 186
9 MGCF - IM-MGW INErACHION......ccei i cie ettt re e te e ste e sreesaeesateenbeeabeesseesnnesnnens 186
9.1 L0 YT SRR 186
9.2 eI T 0= T a0 1= = (0] S 187
921 INEEWOTK MOTEL ...ttt e bttt e b bt eb e h e e s e et e e e e e eb e e b e s bt ene e e enne e 187
9.2.2 Basic IM CN subsystem OrigiNated SESSION.........cccueeierierieieeseeseesteeeeeeesseesseestee e esseseesneesneesseenseensenns 187
9221 BICC forward bearer establiSNIMENt...........oooiiiiiie e e 187
92211 IM-MGW SEIECHION ...ttt ettt st sttt sttt sb e st st e e sbente e ns 187
92212 CS network side bearer establiShmeNt ...........coovieiiii e 187
92213 IM CN subsystem side termination reSEIVaLiON............ccoeeeireiererieese et 187
92214 IM CN subsystem side session establiShMENt ..o e 188

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 10 ETSI TS 129 163 V13.10.0 (2017-07)

9.22.15 BN 1010 oo a0 T=ox i o o I 188
9.2.2.1.6 (@00 L= o =T |11 oo 189
9.2.2.1.7 Failure handling INIMGCF .........oo ittt et esteete et e enaeeraesreenneas 189
9.2.2.1.8 M ESSAgE SEQUENCE CNEIT.......cieeieeece et e te st e sre e s e e re et e et e enaeenaesneesneas 189
9222 BICC backward bearer establiShmeNnt ...........cc.oiiiiiirieiee e 190
92221 IM-MGW SEIECHION ...ttt st st sttt sttt et s be b s be st e e be st ns 190
92222 IM CN subsystem side termination reSErVaLiON...........ccoeerererirereese et 191
92223 IM CN subsystem side session establiShMENt ..o e 191
9.2224 CS network side bearer establiShmENt ...........oooeeiiie e e 191
92225 THrOUGN-CONNECLION ......iiiiitieeee bbb bbbt 192
92226 L00a o[ o =00 | 11 o [OOSR 192
9.2.2.2.7 Failure handling IN IMGCF .........ooiie ettt esbeete et eenaeeraesraenneas 192
9.2.2.2.8 M ESSAGE SEQUENCE CREIT.......cieciece ettt e s e e e re e be et e enaesnaesraenneas 192
9223 S PSSRSO 193
92231 IM-MGW SEIECHION ..ottt ettt sttt sttt sttt st st e st e e tentenens 193
9.2.2.3.2 IM CN subsystem side termination reSErValiON............cccveveereereee e sees e e see e e sreenreeeeens 193
9.2.2.3.3 IM CN subsystem side session establiShMENt ..........ccceieeiieir e 194
9.2234 CS Network Side CirCUIT FESEIVALION. ........eiueeeieieie ettt s se e eae e e e e 194
9.2235 THrOUGN-CONNECLION ......iiiiitieeee bbb bbbt 194
9.223.6 CONLINUITY CHECK ..ottt bbbt b et 195
9.2.23.7 L00a o[ ol 7= 00| 11 o [P R U PP PTTRRO 195
9.2.23.8 V0ICE ProCESSING FUNCHION ...ttt ettt 195
9.2.239 Failure handling iNIMGECR .........coo ittt b e eb e b b i 195
9.2.2.3.10 M ESSAGE SEQUENCE CRAIT.......ciieieeeee ettt e e e e s re e be e s e eseeenaesreenneas 195
9.2.3 Basic CS NetWOrk originaled SESSION.........ccueiieriieiecie e see st se e e e et e st e e teetesaesneesaeesaeenseensenns 197
9231 BICC forward bearer establiSNIMENt....... ..o e 197
92311 IM-MGW SEIECHION ...ttt sttt sttt sttt et st s be st e sbe st e ne 197
9.23.1.2 IM CN subsystem side termination reSErValiON.............ccceereereereee e see e e e see e sreeneeeeeens 197
9.23.1.3 IM CN subsystem side session establiShMENt ..........ccceevieeiieri e 197
9.2314 CS network side bearer establiShmENt ...........ooieeiiie e e 197
92315 Called PArty @Al ErING .......ceiireeieere ettt 198
9.2316 CaAlled PAILY QNSIWET .......eiveeeieiteieeeet ettt b bbbt b bt s s bt e et b e bt e s e bt seeb e e e ens 198
9.2317 THrOUGN-CONNECTTION. ......c.eiiiitiieeiee bbbt 198
92318 1000 o[ o 7= 00| 11 o [T PP PRRO 198
9.23.1.9 Failure handling IN IMGCF .........ooiie ettt esbeete et eenaeeraesraenneas 198
9.2.3.1.10 M ESSAZE SEQUENCE CNAIT.......cieeieee ettt sre e ene e s re e te e s e eseeesaesraenneas 198
9.232 BICC Backward bearer estalliShment ..........cc.ooiiiiiiiiiec e e 200
92321 IM-MGW SEIECHION ..ottt sttt sttt sttt sttt e e st st s be st e e sbe st ne 200
9.2322 CS network side bearer establiShmeNt ...........coeieiii e 200
9.2.3.2.3 IM CN subsystem side termination reSErValiON.............ccceereereereeie e seesees e see e s sreenreeeeens 200
92324 IM CN subsystem side session establiShMENt ..o e 201
9.2325 Called PArty @Al EITING ....c..ceiireeireeee bbb 201
9.2.326 CAllEd PAILY QNSIWET .......oiviieieieteieeiete ettt s bt s b e s bttt b e e e bbb e bt ne e b e e ens 201
9.2.327 THrOUGN-CONNECTTION. ......c.eeiiitieceie bbbt 201
9.2.328 L00a o[ ol 7= 00| 11 o [OOSR 201
9.2329 Failure handling iNIMGECF .........coo ittt bt b e bbb b nnene s 202
9.2.3.2.10 M ESSAZE SEQUENCE CNEIT.......cieeiece ettt et e s e sre e s re e be e s e eneesnaesreenneas 202
9.2.33 S SRS 204
92331 IM-MGW SEIECHION ..ottt sttt st sttt sttt et sttt s be st e stente e ns 204
9.233.2 CS NetWOrk Side CIFCUIT FESEIVALION. .....c..eiueeieeeeiertesie sttt s b e eae e e e 204
9.2.3.3.3 IM CN subsystem side termination reSErValiON.............ccccereereereeie e re e e e sreeneeene e 204
9.2.334 IM CN subsystem side session establiShMENt ..........cccovceeiieii e 204
9.2.335 Called PArty @Al ErING ....c..ceeeeeieeer bbb 205
9.2.33.6 CAlled PAILY QNSIWET .......oivieieietereeeet ettt ettt s bt s b e s bt e et b e e e s e bt bbbt se e b e e e ens 205
9.2.33.7 THrOUGN-CONNECTTION. ......c.eiiiitiieeiee bbbt 205
9.2.33.8 CONLINUITY CRECK ...ttt bbb a bbbt b b ens 205
9.2.339 L00a o[ o =100 | 11 o [OOSR 205
9.2.3.3.10 V0ICE ProceSSiNG FUNCLION ... ..ccuiiii ettt e et e e e te e sneesneenseenreens 206
9.233.11 Failure handling IN IMGCF .........oo ittt et re e te e te et e sneesnaesraenneas 206
9.2.33.12 M ESSAZE SEQUENCE CNEIT.... ..ottt et e e e e s neesre et e e s e eneeenaesreesneas 206
9.2.34 HandliNg Of FOrKING ........oiieieece et e e te et et e et e e reeneeneeenes 208
9.234.1 DeteCtion Of FOIKING........ccuiiiiiie ettt et et e e e snaesraesneas 208

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 11 ETSI TS 129 163 V13.10.0 (2017-07)

9.234.2
9.2.34.3
92344
9.24
9241
92411
92412
9.24.1.3
9242
92421
92422
9.24.2.3
9.25
9.251
92511
9.251.2
9.2513
9.25.2
9.25.21
9.25.22
9.25.23
9.2.6
9.26.1
9.26.1.1
9.26.1.2
9.26.1.3
9.26.2
92621
9.26.2.2
9.2.6.2.3
9.2.7
9271
92711
92712
9.2.7.1.3
9.2.7.2
92721
9.2.7.2.2
9.2.7.2.3
9.28
9281
9.2.8.2
9.2.83
9.2.9
9.2.10
9211
92111
9.2.11.1a
9.211.1b
9.2.11.1c
9.211.2
9.2.12
92121
9.212.2
9.2.12.3
92124
921241
9.212.4.2
9.212.4.3
921244
9.2.13
9.2131

IM CN subsystem side session establiShMENt ..........cccoieeiieir e 208

IM CN subsystem side session establishment COMPIEtioN ............ccoccvvieieenieeriesce e 209

M ESSAZE SEQUENCE CREIT.......cieeieee ettt et e s re e se e be et eeneesraesraenneas 209
Session release initiated from IM CN SUDSYSLEM SIAE.........ccceeieeiiere e 212
2 S PSSRSO 212
Session release in the IM CN SUDSYSEEM SIAE.........cocieiire e 212
Session release in the CS NEIWOIK SIOE........o.eoieeee e 212

M ESSAGE SEAUENCE CRAIT......eeeeeiteieeieet ettt ettt bbbt se bt b st b e b e b e e b sneneeneas 212

1S SRS 213
Session release in the IM CN SUDSYSIEM SIE.........ciiiiiiriiere s 213
Session release in the CS NEWOIK SIOE........o.eeieeee e 213

M ESSAGE SEQUENCE CREAIT.......cieciece ettt e ere e sre e be e be et e eneeeraesraenreas 213
Session releaseinitiated from CSNEIWOIK SIHE..........oiiiiiirieieee e 213
2 S PSSRSO 213
Session release in the CS NEWOIK SIOE..........ciiiieiie e e e 213
Session release in the IM CN SUDSYSEEM SIAE.........cocviiire e 214

M ESSAgE SEQUENCE CREIT.......ciiciece ettt e sre e s re e be e teenbeeneeenaesraesreas 214

15 PSSP 214
Session release in the CS NEIWOIK SIOE.......co.voieeee e 214
Session release in the IM CN SUDSYSEEM SIE.........cviiieiriiee s 214

M ESSAPE SEAUENCE CRAIT......eeeeeiteieeieete sttt ettt b bbb bt b st b e b e b e e b nn e ene s 215
Session release iNitialed DY MGCF ..ot e b e s 215
] SR 215
Session release in the CS NEWOIK SIOE..........eoiiieie e e e 215
Session release in the IM CN SUDSYSIEM SIAE.........cccieiiie e e 215

M ESSAgE SEQUENCE CREIT.......cieciice ettt st e st e sre e be e teenbeeneeeraesraesneas 215

S SOOI 216
Session release in the CS NEWOIK SIOE..........oieiieiiee e e 216
Session release in the IM CN SUDSYSEEM SIAE.........cocieiire e 216

M ESSAPE SEAUENCE CRAIT......eeeeeiteieeieete sttt ettt b bbb bt b st b e b e b e e b nn e ene s 216
Session release initialed DY IM-IMGWV ..o 217
] SR 217
Session release in the CS NEWOIK SIOE........o.eoieeee e 217
Session release in the IM CN SUDSYSIEM SIE.........ceiiieiriiee s 217

M ESSAGE SEQUENCE CREIT.......cieeiece ettt et e et sre e sre e re e te e beeneeenaesraesreas 217

S SOOI 218
Session release in the CS NEWOIK SIOE........o.ciiiieiie e e e 218
Session release in the IM CN SUDSYSEEM SIAE.........cccieiie e 218

M ESSAgE SEQUENCE CREIT.......cieciece et te et s e e e be e te et eenaeeraesreesneas 219
Handling of RTP tel€phone @VENTS ........ccveiieece ettt e sae e e neenneens 219
Sending DTMF digits out-of-band to CS CN (BICC)......c.ccvirriririirie et 220
Sending and receiving DTMF digitsinband to/from CS CN (ISUP or BICC) ......ccceeeieieieieniene 222
Receiving DTMF digits out-of-band from CS CN (BICC) .......ccccovriiienniieneieeseeee e 223
Session hold initiated from IIM CN SUBSYSIEIM ......c.oiiiiiiiiiereeeeere et 224
Session hold initiated from CS NEIWOIK ..........coiiiiiiiieeeee et neen 226
Explicit Congestion NOtifiCation SUPPOIT........cciiieiriiieiriereesesiee e 228
GBNETEL ...ttt bt b e E e h e b e e e R R e Rt R b e R ke et e b e bRt b e aeene e et e 228
Incoming Call Interworking from SIP to ISUP/BICC at I-MGCF-.........cccoviveve e 228
Outgoing Call Interworking from ISUP/BICC to SIP at O-MGCF ........ccocoovvie i 229
Detection of ECN fallures DY IM-MGW ........ccvcoiiiiieiie ettt 229

M ESSAZE SEGUENCE CNAIT .....eceieeie et te e s et e st e et e nteeseesre e te e teereeneeneeanes 229
Interactive Connectivity EstablisShment SUPPOI..........coveiieieeiiere e ene e 230
LT 0T R 230
L8 ] SRS 230
FFUIT TCE. ...ttt et ettt e et e st e e be e tesatesaeesheesbeeseeaseeaeeebeaeteesteebeenseensesnneanns 231
Procedures for Interactive Connectivity Establishment (ICE) .........cccooovevirinniinennineeee e 233
L ST 233
1 TSRS 234
Connectivity check result notification (fUll ICE) ........cccuevveiieci e 235

New peer reflexive candidate notification (full ICE) ......cccccvveeiieve i, 235

Codec ParameterS HanliNgG.........ccueiieiieiee ettt ae st ae e e sneesseenseenseeneeeneesnaesnnas 236
Handling of cOmMMmON COOEC PAraMELEN'S........cccvieiieiecee ettt re e sneeenes 236

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 12 ETSI TS 129 163 V13.10.0 (2017-07)

9.2.13.2 Handling of EV S speech codec parameters when interworking with a different codec...................... 237
9.2.13.3 Handling of EV S speech codec parameters when the EV S codec is used end-to-end ........................ 249
9.2.14 SDP Capability Negotiation (SDPCaPNEQ).........ccveiirrieiieiieseeseesteesteseesseessees e stessaesseesseessesssesnssssesnes 259
9.2.15 Rate adaptation for Mmedia €NOPOINS...........c.eiieiieie et e et esreesreesaeeseesaeesaeenseeseens 259
9.3 MN SIgNAITING PrOCEUAUIES .......oeeeiieeieiiee et et e s ee e s et e et e e e st e te e te e teessesseesaeesaeesseenseenseenseensesneesnansnnas 259
931 Procedures related to terminations towards the IM CN SUDSYStEM.........cceceieevieie s 259
9311 RESEIVE IM'S CONNECTTION POINE ...ttt sttt sttt eb et b et b e s b b 260
9312 CONFIGUIE TIMS TESOUITES ...ttt sttt ettt sttt b e st eb e st b e st eb e se st b se st eb e s b e e ebennenneneas 263
9313 Reserve IMS Connection point and configure remote FESOUICES ..........coveerreerereneeesenesie e 265
9.3.14 REIEESE IM S tEIMINGLION.......ceiieeeeieie ettt et st e s aesse st e e e eeseeseesbesaeeneeneeneenes 268
9.3.15 DEtECt IMS RTP TE VAN ... oottt ettt s s sttt e et e eaeasbeeste e beereenreenneenns 268
9.3.16 NOLTY IMSRTP TE BVENE ...ttt st sttt s st sttt ettt 268
9317 Yoo ST SRTS 268
9.3.18 SENA IMS RTP TE EVENE ..ottt st st st b bbb sbe e etesaeneenens 268
9.3.19 SIOP IMS RTP Tl BVENE ..ottt st st st s b st se et et s be e esesteneenens 268
9.3.1.10 Termination heartbeat INAICALTON ..........coeiirii e e 269
93111 IMS BEAIEr REIEASEU. ... .cueeviieeietiie ettt ettt sttt st e 269
9.3.1.12 ENA IMS RTP TE @VENE ... .ottt et sttt e e s e e eaeesbeebeente e beereeanesnneenns 269
9.3.1.13 IM S SN TOME ...ttt ettt et st e s se st e e e se st e s s e se s sessesesse st esesbe s esesbensesesbeseneesensenenns 269
9.3.1.14 IMS SEOP TONE.... ettt bt e e R r e Rt bt e e ne e nenr e sr e e bt e anennenes 269
9.3.1.15 IMS TONE COMPIELE ... ettt ettt b ettt b bbb 269
9.3.1.16 (O N = LU = g o (= 1 o] IO 270
9.3.1.17 I CE Connectivity Check ReSUlt NOEIfiCaLION ........ccoviieiriiieirieer e 270
9.3.1.18 ICE New Peer Reflexive Candidate NOtifICaiON...........ccoriiirieiee e 271
932 Procedures related to atermination towards an ISUP NEtWOrK...........cocooeiiiinieiinenieeeeee e 271
9321 RESEIVE TDM CIFCUIT.....eeueeeeititeitt ettt ettt et et b et e bbb bt eb e e e e e e e e sr et e saeeae e e e e nes 271
9.3.2.2 Change TDM through-CONNECLION ..........ccuerieriieiesiieieeseeseeste e eae e seesreeseesseesessassneesseesseenseensenns 272
9.3.2.3 Activate TDM vOiCce-processiNg FUNCLION ........oiveiee et 272
9324 IS 0o B I 1Y B o TSRS 272
9.3.25 SEOP TDIM TOME.....c ettt et e b et r bt e b e e e e n e se e e nesr e r e et s e e ere e 272
9.3.26 Play TDM @NNOUNCEMENT .....c.eitiiieiiiterieieete ettt sre et se et e et be et be s e st sbe st sbesee st sbess et sbe b e e 272
9.3.27 TDM announcement COMPIELEA...........coiiriiiie e 272
9328 StOP TDM @NNOUNCEIMENT ...ttt st se e e r et n e b e r e sreereer e sreene e e ere e 272
9.3.29 CONLINUITY CHECK ...ttt b e et sb e et b e b e b e ebe b neeneas 272
9.3.2.10 CONtiNUILY CNECK VENTY ..ottt e sre e sneesaesneesneesneenneenseens 273
9.3.211 COoNtiNUItY CNECK FESPOMNSE ... .eueeieieieeeeteeste e e e e e e ste s eeseesreesae e e esteestesseessaesseesaeesseensesseesneesseenseensenns 273
93212 REI€8SE TDM TEIMINGLTON ...ttt et eb et e e e b e sn et saeebe e e e e e 273
9.3.213 Termination OUE-Of-SEIVICE ........coiiiiiie ettt bbbttt e et e bt saesbe e enne e 274
93214 Termination heartbeat INAICALTION ..........cooiiiiiee e e 274
9.3.2.15 BEArEr REIEASEU. ......cviecieite e ettt sttt sttt et b ettt bbb 274
9.3.2.16 TDM tONE COMPIELEM ...ttt bbbt et b e b e eb e ens 274
9.33 Procedures related to atermination towards a BICC NEIWOIK ...........ceoveieierenene e 274
9.34 NON-CAll FElated PrOCEAUIES........cuieeeitiieirt ettt b et 275
9.35 MUITIPIE TP REAIMS ...t bbbt bt b b et b et b e b 276
9.4 Multimedia Priority Service (MPS) SUDPPOIT .......c..ctiiiiiiiterieeete sttt es e ebe e seeneas 277
94.1 LT 1 PRSI 277
9.4.2 IM-MGW Resource Congestion in ADD response, reqUESt iS QUEUET ..........cocverieerieeriesieeseeseeseesieeneeens 277
94.3 IM-MGW Resource Congestion in ADD response, MGCF seizesnew IM-MGW. .........ccccccevvvevveieennnns 278
944 IM-MGW Priority RESOUICE AlIOCELION .......cccveeieeee e ettt e s et eae e s e e e sreenreenneens 278
945 IM-MGW Priority USer Data Marking..........cooveuereeiieseeseeiesseesieeseesseeseessessssssasssesssesssssnssssssssessesnsenns 279
Annex A (informative): RV 0 Lo ISP PSP USRS USRRURPPPIN 280
Annex B (normative): Codec Negotiation between a BICC CS network and the M CN

LS 0TS (=1 o S 281
= 700 R 111 0o (1 1 o OSSR 281
B.2  Control plan@ interWOrKING .........ccueeeiririitiiesieree et b e n b nr e b e 281
B.2.1 Incoming call interworking from SIPto BICC at [-MGCF...........ooeiiiiiireeeneeeie et 281
B.2.11 SENING OF TAM L. b et b e e b e b e h e bt he b se st e e st eb e s e et b e s b et b b 281
B.2.1.2 SENUING OF SDP GNSWET ......cocuieiieieciesie st st e reete st e s e e s e e te e e esaessaesteesteetesssesseesseesseesseenseenseansenseessensneas 281
B.2.2 Outgoing call interworking from BICC to SIP al O-MGCF ........ccooiiiiice e 281

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 13 ETSI TS 129 163 V13.10.0 (2017-07)

B.2.2.1 1S 1o 1 0T I 1 VA L =SOSR 281
B.2.2.2 Responding to serving node initiating codec NEGOLIation ..........cccecvecerceree s 282
B.2.3 Mid-call interworking from SIPto BICC at I-MGCF or O-MGCF ........c.oooieiieece e 282
B.23.1 RECEIPL Of SDP OFfEF ...ttt e e st e e e e es e ssaesaeenteenaesnnesneesaeenseensenns 282
B.2.3.2 GENEIAtiNg SDP GNSWET .....ecvieiieieeteestieste et s e see e saeesseeteesaeeseesseeste e teestesseesseesaeesseeseenseenseensenseessensnes 283
B.2.4 Mid-call interworking from BICC to SIP at I-MGCF 0r O-MGCF ........ccoviiiie e 283
B.24.1 Receipt of mid-call codec NegOtiation FEOUESE.........ccueiiirieiriieree et 283
B.2.4.2 Responding to serving node initiating mid-call codec Negotiation ............ccoeeererrienennieneseeseese e 283
B.24.3 Receipt of codec MOdifiCation FEOUESL..........covieririeeierie bbb e 284
B.2.5 Codec parameter trandation between BICC CS network and the IM CN sUbSystem ..........cccceovveveinenienenn 284
B.25.1 Codec parameters for 3GPP AMR-NB COUECS........ccoiiiiiiiirieerisiereee et 285
B.2.5.2 Codec parameters for 3GPP AMR-WB COUECS.........ccoviirieirieseesteesteeeeiesaeseeseesreesseesseeseeneessaessaessens 286
B.2.5.3 Codec parameters for 3GPP NON-AMR COUECS......c.ueoiiiiiiiicie ettt ee e nneas 288
B.2.5.4 Codec parameters fOr ITU-T COUECS.......cccuiuiiieiieiee e ertr et see st e e ae e e e e e sseeteeneesnaesnaessaesneas 288
B.2.55 Codec parameters for 3GPP EV S COUEC .....c.vviiiiieiie ettt sae e e enne e 289
B.3 MGCF - IM-MGW interaction during interworking of codec negotiation ............ccccccoveveieecieiennnenne. 291
B.3.1 Basic IM CN SUDSYStem OrigiNated SESSION ......cc.ceivirieirierieisiese ettt b b e ens 291
B.3.1.1 BICC forward bearer establiSNMENt ...........cooiiiiiie ettt nee e 292
B.3.1.11 IM=IMGWV SEIECHION ...ttt et e e st e st e e s be e beeabesaeesaeesbeenbeeaseenseeaeesanesaeas 292
B.3.1.1.2 CS network side bearer establiShmENt...........ooeeiie e e 292
B.3.1.1.3 IM CN subsystem side session establiShMENT .........co.eiiiiere e 292
B.3.1.14 BN 00T g oo 0 T="ox A e o PSS 292
B.3.1.1.5 100 L= o 7o {11 oo USSP 293
B.3.1.1.6 Failure handling INIMGCF .........cooi et et este e te e e e be e reeneeneeenes 293
B.3.1.1.7 M ESSAZE SEQUENCE CNAIT .....eceieee et ettt s e e e e et e e e e enteste e teereeneeneeanes 293
B.3.2 Basic CS NEtWOrK OrigiNaled SESSION. .......ccvciuieiieiesieesee e se e rte et st e s e st eestessaesaeesreesaeeteenseensesneessaesnens 295
B.3.21 BICC forward bearer establiShmeNt...........ooooi i 295
B.3.211 IM-=IMGWV SEIECHION ...ttt e e st e st e e be e beetesaeesaeesbeebeenbeentesaeesanesanas 295
B.3.2.1.2 IM CN subsystem side termination reSErVELION ............cccvereeirierieireee e 295
B.3.2.1.3 IM CN subsystem side session establiShMENt .........cc.eiiiieriee e 295
B.3.214 CS network side bearer establiShmENt...........ooeeieie e e e 295
B.3.2.15 Called PArtY @l EITING. .....ccueireeeeertere ettt b bbb e bt bbbt b b e neereneeneas 296
B.3.2.1.6 (0= =oAL USSP 296
B.3.2.1.7 BN 1010 O] 7= ) PSR 296
B.3.2.1.8 100 L= o 7o {11 oo USSP 296
B.3.2.1.9 Failure handling INIMGCF .........cooi et st e e st e s e re e te e te e reeeeeneeneeanes 296
B.3.2.1.10 M ESSAZE SEUENCE CNAIT ...ttt e s r e et e e e e e eneeste e teeeeeneeneeenes 296
B.3.3 CS network initiated mid-call COOEC NEQOLIALION...........ccceiieieere et e 299
B.3.4 IM CN subsystem initiated mid-call COOEC NEJOLIALTON..........coveeiiirieiriireeeereee et 300
Annex C (normative): Interworking of CPC parameter ..........ccoeevveeveiieece e 301
C.l  INterWOrKiNG SIP L0 ISUP........oouiei ettt sttt et s b et e s teeaeesbesteenaenbesreensesneens 301
C.2  INErWOIKING ISUP O SIP.......oiieiee bbbt n e 302
Annex D: Yo o 303
Annex E (normative): Multimedia interworking between the | P M ultimedia Cor e Networ k

(CN) Subsystem (IMS) and Circuit Switched (CS) networks.................. 304
E.1 Basic Multimediacallsinterworking between the IMS and CS Networks scenarios............cccceeeenene. 304
E.2  Control plane interWOrKiNg .......cceieeieieeie ettt sttt re et e s te e e besre e tenesreennesrennes 305
E21 LT 0T SRR 305
E.2.2 Functionalities required in the MGCF for multimedia callS SUPPOIt.........ccooeeririeeriinieeneeeseeeeseeeeees 305
E.2.3 IM CN SUDSYSLEM OFiGINALEA SESSION ....eviivieeiiitereeiesie sttt ettt et b e b e b e et b e et ebesbe e ebesbenneneas 305
E231 PreconditionS USEA 8 IMS SIOE. ..ottt st st ene e e e e 305
E2311 Interactions between H.245 or MONA and SIP/SDP ........ooiiiiiieeree e 305
E.2.32 Preconditions NOt USE @t IIMS SIOE. .....cue ittt st ne e e e 307
E.2321 Interactions between H.245 or MONA and SIP/SDP ........cooiiiiiiieie e 307
E.2.33 Fallback to speech at session establiShmeNt .............ooeiieie e 309
E.24 CS NEtWOIK OFQINALEA SESSION .....veeuvieeieeeieiie e steeste e e eeeeeeste e te e teestesseesseesseesseeseanseassesseenseesseesseesseenseenseanes 309

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 14 ETSI TS 129 163 V13.10.0 (2017-07)

E241 Interactions between SIP/SDP and H.245 0 MONA ... .ot 309
E24.1.1 Lo g O S (o 309
E24.1.2 Call setup if multimediacall can not be recognized in an unambiguous manner..............ccceevereernenns 311
E.24.1.3 Fallback to speech during Call SELUD .......cvvcieeicie e 311
E.24.2 CSoriginated - IM CN transit - CSTermMiNaled ..........cccveeeiierieiieee e e et rae e snees 312
E.25 S Vo= o 7= a0 T 313
E2521 RS LU TSRS 313
E.2521.0 L= 3T - TR 313
E25211 IM CN subsystem originated ChanQE...........cooeeiiieeie e 313
E252111 Change from multimediato SPEECH ........ccoiriiiiiree e 313
E.252112 Change from speech to MUItIMEIA .........ccooiiiiiii e 314
E.25212 CS Network Originated CNaNQE.........cccueeeieiesiesees ettt esraesae e s reeteeeeeneeenes 315
E.252121 Change from multimediato SPEECH ......ccvccii e 315
E.252122 Change from speech to MUItIMEdia ..........ccvecieiice e 315
E.25.2.2 Non-SCUDIF case (ISUP or BICC Without SCUDIF) ......cccoviiiiinieeseneese e 316
E.25221 Change from multimediato @UAIO ............ccuveieiiecieceeree e 316
E.25.2.22 Change from speech to MUItIMEdIA...........ccoeiiie i e 317
E.2.6 L0 I = 1= S SRS 317
E.26.1 Call releaseinitiated from the IM CN SUDSYSIEM SIAE.........ccoiiriiiiirieere e 317
E.2.6.2 Call release initiated from the CS NEIWOIK SIAE........c.oiiiiieeieeee e e 318
E.2.6.3 Call releaseinitiated from the interworking NOGE.............coeiiiiiiiiire e 319
E.3  USer plane inte@rWOrKiNg ........couooeeieieieieisiesese sttt nr e 320
E3.1 Functionalities required in the IM-MGW for multimedia callS SUPPOIt..........ccceveevercerccee s 320
E.4  MGCF and IM-MGW INEFACHIONS.......c.ceuiiuirieiiisieriesieieisesie ettt st nne st neenes 320
E4.1 011 0o 1 o o PRSP 320
E4.2 MN SIGNAITNG TNEEICIIONS.......ctieeteieeeet ettt bbb bbbt eb e e et et s b e e e b e sbe e ebenbenneneas 321
E4.21 100 1o ') o SR 321
E4.2.2 [ IS @] g1 1= (Y, o o L= 321
E.4.2.3 Transport of H.245 messages between the MGCF and IM-MGW ...........cccoiriinininnieneneeneseeesie e 321
E4.231 LT 0T | 321
E.4.2.3.2 Transport fromM MGCF 10 IM-MGW ........coiiiee ettt snaesraesreenneas 322
E.4.2.3.3 Transport from IM-MGW 10 MGCF..........c.ooiiee ettt et esaesraesreesneas 322
E4.24 Call establiShmENt PrOCEAUIE..........cceeeieceee ettt ae e e e steeneenteenteeneeenaesseesnnas 322
E.4.25 Handling of H.245 iNdiCalion MESSA0E.........ccveiieiecieeiesesee s e se e e et e ae e et esreesseesaeeaesreesaeenseensenns 325
E.4.25.1 OVEIVIBW ...ttt ettt sttt sttt e et st e st e b e et e st e bt e be s e e bt e Eeseeseebe s e e Rt ebeseese et eneebeebe e ebenbeneesentenennens 325
E.4.25.2 Function Not Understood / Function Not SUPPOrted MESSAgE........c.cvvrveererierieeriesieesee e 325
E.4253 User INPUL INdiCatiON MESSAGE ......c.eeuerieeeie ittt sttt sttt sttt ettt sb et b e et se et b b 326
E.4.26 Handling of H.245 COMMENG MESSATE .....c.eeueruirteuirierieieiesieeeie sttt st e bt se e sbe e 326
E4.26.1 L@ QT 326
E.4.26.2 FIOW CONEIOl COMMIANG ...ttt sttt sttt e st et e ee et e eaeene e e e seesbesaeeneeneeneenes 326
E.4.26.3 [0 IS5 o T @] 0 T4 0= S 327
E.4.26.4 VIOEOFASIUPUALEPI CLUI ...ttt ettt et st e saeeae e e eneeneenteenteenaesnaesneas 327
E4.2.7 Mn Signalling Interactions to support the Media Oriented Negotiation Acceleration (MONA) .............. 328
E4.2.7.1 OVEIVIBW ...ttt ettt sttt sttt e et st e st e b e et e st e bt e be s e e bt e Eeseeseebe s e e Rt ebeseese et eneebeebe e ebenbeneesentenennens 328
E4.2.7.2 Mn Interactions for MONA PreferenCe MESSAES. ... ..uviveieereereeieeseeseesseesseeeesseesseessesssesssesesssessnes 330
E.4.2.7.3 Mn INteraCtions fOr MONA IMPCS..........ooiiiiiiieieeee sttt b e sr e sae b e e 332
E4.27.4 Mn INteraCtions fFOr MONA SPCS........oiiiirite et b e sr e sae b e 334
E4.274.1 LT 07 PR 334
E4274.2 Transport from MGCF t0 IM-IMGW ........ccoiiiiiiieriee et 334
E.42743 Transport from IM-MGW 10 MGCF ..ot e 335
E4.2744 Termination Of SPC PrOCEAUIE...........ccueiriieeirieeer bbb 336
E4.275 Mn Interactions for fallback from MONA procedures to standard H.324 setup..........ccoceevrerecniennn 337
E.4.2.8 Interworking between RTCP messages and H.245 MESSAQES. .......cccueveereereereeneeeeeseesseesseeseessesssesnesens 338
E.4.28.1 OVEIVIBW ...ttt ettt sttt ettt st et et s b et e b e e b e st e bt e b e s e e st e b e se e st ebe s e eseebese e st et ene et e nbe e ebenbeneesenbeneenens 338
E.4.28.2 IM CN subsystem originated RTCP MESSAGES........cciivevueevireeseesieeieeteseeseesseesseesssesssssssseessesssesssees 338
E.4.28.3 CS network originated H.245 MESSAQES. ... .ccuveuerierieeieesee st esteesteeaessesseesseesseesseessessssessssesseessesssenns 339
E4.3 MN SIGNAITING PrOCEUAUIES ... .oeciiieiecieesees et ee e ste et e e e et e e e et e te e te e tesseesseesaeesseesseenseenseenseensesneensaesnees 340
E.431 (@Y Y SOOI 340
E.432 Add MUITIPIEX TEIMMINGLION ...ttt b et b bt b s s bbb e ens 341
E.4.3.3 Configure MUItipleX TEMMINGLION...........ctiireeeiie ettt bbbt st sn et b b 342

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 15 ETSI TS 129 163 V13.10.0 (2017-07)

E.4.34 SIONAI H245 IMIESSAJE ..o eve e eeeeeeeeteestee sttt te s te st e st e s teasbe e te e teestesseesaeesaeesaeeseenteensenseenseenseensenneessnesnnas 343
E.4.35 NOLITY H245 IMESSA0E .....cuvecueeieeeitee st et ete et et e s e e e e e e e s eesseesaeesae e seenteenseeseesseesseesseessesneesneesneesnennsennsenns 343
E.4.3.6 Notify MONA PreferenCe RECEPLION.........cc.veiiieeie sttt te e st teesaesae e e sneenseenneens 344
E.4.3.7 Notify MONA Preference COMPIELE ..........ooieiiiee ettt e e e sneenreeneens 344
E.4.38 SIGNAI SPC ...ttt bR E e R R R R R et e Rt R e b nnan 345
E.4.39 INOLITY SPC... ettt b b et b bt e bt b bt b et b et ner et 345
E.4.3.10 INOLITY IMPC ..t b bbb bbb e bt e b et b e bt b b 346
E.4.3.11 Notify Detection of Legacy INtErWOIKING.........c.eviirieiriiieirieeesiesie e 346
E.4.3.12 ReqUESt RT CP-INEENWOIKING .....eveeeetiriiietirteieiesi ettt b et 347
E.4.3.13 NOLITY RTCP-INTEIWOIKI NG ...ttt bbbt 347
E.4.3.14 SigNAl-H.245-INEEIWOTKING . ...ttt sttt sttt b et b et st sn et eb e b 348
E.4.3.15 SEOP IMPC ...ttt h R e R R et n et R e n e nnen 348
E.4.3.16 SEOP SPC ... ettt bR h R R R e R R R Rt Rt b nnan 349
E.4.3.17 S0 o0V 1@ NV (N o To = 1 o o 350
Annex F (normative): PSTN XML SChEME.....ccuiiiiiieieee s 351
oo o= S 351
L Y 1Y Y o< PP P PP PP PRPTOPPON 351
(SC T QY ot 4 T= 0 7= W (= 11 o o 1R 351
F.4  TANA registration tEMPIELE.......ccoi i n e r e 356
Annex G (infor mative): V0T e b ettt e n e 359
Annex H (normative): Interworking of Originating Line Information (OL1) parameter

(=70 1o o1 o o ) TS 360
H.1  INerWOrKiNg SIP IO ISUP.......cei ettt sttt st e be e ne s reenaesreenes 360
(o T 0 (= Yo N Lol B (o T S 360
Annex | (normative): GTT interworking between the | P Multimedia Core Network (CN)

Subsystem (IMS) and Circuit Switched (CS) networks.........ccoceeevveeneene 361
.1 Overview of GTT interworking between the IMS and Circuit Switched (CS) networks.................... 361
.2 Control plane interWOIKING .......cceiieiiieeie et et reeae s re e e besre e tenesneennesreanes 362
.2.1 GENETAL ...ttt R R R e R R R R R R e R R R R e R e R bt n e e ren s 362
1.2.2 Functionalities required in the MGCF for GTT CallS SUPPOIT ......c.veivieieeierie e 362
1.2.3 IM CN SUDSYSLEM OFiGINAEEA SESSION ....viitiietiitereeie ettt sttt ettt b e et b e e bt b e e et b b neebesbeneeneas 362
.2.3.1 Initial INVITE with an SDP offer including atext medialine ... 362
1.2.4 CS NEtWOIK OFiGINGLEH SESSION .....cvetiuieiiriiietert ettt ettt bbb e st b b et b et et s b s e st s b et et e be b e 363
.24.1 LT 1 SRR 363
1.2.4.2 Initial INVITE with an SDP offer including audio ONlY ..........cccoviiiiniereeeeee e 363
[.2.5 Subsequent SDP offer/answer exchange adding text to an audio SESSION .......cccvevvevieeieeieseesee e 364
.3 USer Plan@interWOrKiNG ......c.cceceiiicecce ettt re et e s be s re e te s reeneesresbeeneesresneennas 364
.3.1 Functionalities required in the IM-MGW fOr GTT SUPPOIT .....c.cooieiieiesie et 364
1.3.2 Monitoring of text/modem SignalSONthe CS SIAE .......cccooi e 364
1.3.3 Multiplexing between the CS and IMS SIFEAMS ........c.viiiiiiiereeee e 365
.34 Conversion between text/modem and Real-Time Text OVer RTP ... 365
1.4 MGCF and IM-MGW INTEFACIONS. ........ceiiieeiesieeiesieseesie e eeeseseeste st see e sseestesreeneessesseeseesneeneeseennes 365
1.4.1 g1 T 13 ot (o PSPPSR UTSURPRSURPRN 365
1.4.2 Y E ol To =TT o N1 = o 1o S 365
1.4.2.1 INEFOTUCTION. ...ttt et e e R Rt r e et r e et r e n e e n e 365
1.4.2.2 H.248 CONEXE MOUEL ...ttt bbbttt 366
1.4.2.3 LS o ETol\Y TR Ko =1 T o T o I SR 366
1.4.2.4 IM CN subsystem originated session between the MGCF and IM-MGW ........ccccoooevinvievceeveese e 367
1.424.1 Initial INVITE with an SDP offer including Real-Time TeXt.......cccovreeriinineineserese e 367
1.4.2.5 CS NEtWOrK OFigiNAEEH SESSION......civieeiiitereeie ettt sttt ettt et b e et b e s bbbt ebe e et et e e ne b b 369
1.4.25.1 Initial INVITE with an SDP offer only including @udio ...........ooeoiirieinineneeere e 369
1.4.3 M SIGNAITTING PrOCEAUNES ........eivieetirteeet sttt ettt b e b bbb e bt b e st b e e e sb et e e e b e nn e enis 370

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 16 ETSI TS 129 163 V13.10.0 (2017-07)

1.4.3.1 OVEIVIBW ..ttt ettt etk h e bt e h e st e e e e e bt £H e eE £ S Heeh e e e s e s e b e eH e eb e sReeh e e aeensenbeebeebesneebeennentennen 370
Annex J (infor mative): Call Flow for Customized Alerting Tone (CAT) interworking

between CSNetwork and IMS........cooooii e 371
B 0 [ 01 [F o1 o USSRV 371
J2 IMSCAT provided by the terminating IM S user using gateway model towards user served in CS

LTS0S 371

J21 Callflow without using precondition MECHANISM..........ccviiiieie e 371
Annex K (normative): T.38 interworking between the I P Multimedia Core Network (CN)

Subsystem (IMS) and Circuit Switched (CS) networks.........cccocvvvenene. 373
N R €= 3T OSSR 373
K.2 Recommend T.38 CONfIQUIELION. .......coriiiriiiieiieieieeeii sttt 373
K.3 Handling T.38 SDP attributes at the [-MGCF ..o s 374
K.4 Handling T.38 SDP attributes at the O-MGCF ...........ocooiiieeece e e 375
K.5 Applicable T.38 SDP attributes at the Mn INterface ........ccovveeieie e 375
Annex L (normative): Interworking of called IN number and original called IN number

PArAIMEBLENS.....oceiiieeree e e e 377
O €= 0 1= | S 377
I T 0 (= Vo (T Lo IS L (o T 1 LS 377
(I 0 (= Vo g S Lol S U i (o T S 378
Annex M (informative): ChangE hiStOrY .....cccoiiiece e 382
[ T (PSPPSR 384

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 17 ETSI TS 129 163 V13.10.0 (2017-07)

Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

Y the second digit isincremented for al changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the principles of interworking between the 3GPP IM CN subsystem and BICC/ISUP
based legacy CS networks, in order to support IM basic voice, data and multimedia calls.

The present document addresses the areas of control and user plane interworking between the IM CN subsystem and CS
networks through the network functions, which include the MGCF and IM-MGW. For the specification of control plane
interworking, areas such as the interworking between SIP and BICC or ISUP are detailed in terms of the processes and
protocol mappings required for the support of both IM originated and terminated voice and multimedia calls.

Other areas addressed encompass the transport protocol and signalling issues for negotiation and mapping of bearer
capabilities and QoS information.

The present document specifies the interworking between 3GPP profile of SIP (as detailed according to
3GPP TS 24.229[9]) and BICC or ISUP, as specified in ITU-T Recommendations Q.1902.1 to Q.1902.6 [30] and I TU-
T Q761 to Q764 [4] respectively.

The present document also specifies the interworking between circuit switched multimedia telephony service, as
described in 3GPP TS 26.110 [ 78] 3GPP TS 26.111 [79], and ITU-T Recommendation H.324 [81] and packet switched
multimedia services, as described in 3GPP TS 26.114 [104], in particular and the interworking between the 3GPP
profile of SIP and the inband control protocols for multimedia communication as specified in ITU-T Recommendations
H.245 [82] and H.324 Annex K [81].

The present document addresses two interworking scenarios with respect to the properties of the CS network:
- The CS network does not use any 3GPP specific additions.
- The CS network uses 3GPP specific additions.

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.
e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] ITU-T Recommendation G.711 (11/88): "Pulse Code Modulation (PCM) of voice frequencies’.
[2] ITU-T Recommendation H.248.1 (05/02): " Gateway control protocol: Version 2".
[3] ITU-T Recommendation Q.701 (03/93), Q.702 (11/88), Q.703 (07/96), Q.704 (07/96), Q.705

(03/93), Q.706 (03/93), Q.707 (11/88), Q.708 (03/99), Q.709 (03/93): "Functional description of
the message transfer part (MTP) of Signalling System No. 7".

[4] ITU-T Recommendations Q.761to Q.764 (12/99): " Specifications of Signalling System No.7
ISDN User Part (ISUP)".

[5] Void.

[6] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[7] Void.

[8] 3GPP TS 24.228: "Signalling flows for the |P multimedia call control based on SIP and SDP".

[9] 3GPP TS 24.229: "1P Multimedia Call Control Protocol based on SIP and SDP".
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[10] 3GPP TS 23.002: "Network Architecture”.

[11] 3GPP TS 22.228: " Service reguirements for the IP Multimedia Core Network Subsystem".

[12] 3GPP TS 23.228: "IP Multimedia subsystem (IMS)".

[13] Void.

[14] 3GPP TS 29.205: "Application of Q.1900 series to Bearer Independent CS Network architecture;
Stage 3".

[15] 3GPP TS 29.332: "Media Gateway Control Function (MGCF) - IM-Media Gateway (IM-MGW)
interface, Stage 3".

[16] IETF RFC 791: "Internet Protocol".

[17] IETF RFC 768: "User Datagram Protocol”.

[18] IETF RFC 2960: " Stream Control Transmission Protocol".

[19] IETF RFC 3261: "SIP: Session Initiation Protocol".

[20] 3GPP TS 29.202: "Signalling System No. 7 (SS7) signalling transport in core network; Stage 3".

[21] IETF RFC 2474: "Definition of the Differentiated Services Field (DS Field) in the Ipv4 and |pv6
Headers'.

[22] IETF RFC 2475: "An Architecture for Differentiated Services".

[23] IETF RFC 4867 : "RTP Payload Format and File Storage Format for the Adaptive Multi-Rate
(AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs".

[24] IETF RFC 793: "Transmission Control Protocol”.

[25] 3GPP TS 29.414: " Core network Nb data transport and transport signalling”.

[26] 3GPP TS 29.415: "Core network Nb interface user plane protocols'.

[27] 3GPP TS 23.205: "Bearer-independent circuit-switched core network; Stage 2".

[28] Void.

[29] ITU-T Recommendation Q.2150.1: " Signalling transport converter on MTP3 and MTP3b".

[30] ITU-T Recommendations Q.1902.1 to Q.1902.6 (07/01): "Bearer Independent Call Control".

[31] Void.

[32] Voaid.

[33] Void.

[34] Void.

[35] ITU-T Recommendation Q.765.5: "Signalling system No. 7 - Application transport mechanism:
Bearer Independent Call Control (BICC)".

[36] IETF RFC 3264: "An Offer/Answer Model with the Session Description Protocol (SDP)".

[37] IETF RFC 3312: "Integration of Resource Management and Session Initiation Protocol (SIP)".

[38] ITU-T Recommendation Q.850 (05/1998) including Amendment 1 (07/2001): "Usage of cause and
location in the Digital Subscriber Signalling System No. 1 and the Signalling System No. 7 ISDN
User Part”.

[39] IETF RFC 2460: "Internet Protocol, Version 6 (1pv6) Specification”.

[40] IETF RFC 3323: "A Privacy Mechanism for the Session Initiation Protocol (SIP)".
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IETF RFC 3325: "Private Extensions to the Session Initiation Protocol (SIP) for Asserted Identity
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(10/95), Q.736.3 (10/95), Q.737.1 (06/97): "I SDN user part supplementary services'.

ITU-T Recommendation 1.363.5 (1996): "B-ISDN ATM Adaptation Layer specification: Type 5
AAL".

ITU-T Recommendation Q.2110 (1994): "B-ISDN ATM adaptation layer - Service Specific
Connection Oriented Protocol (SSCOP)".
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3GPP TS 23.221: " Architectural requirements’.
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IETF RFC 3550: "RTP: A Transport Protocol for Real-Time Applications”.
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3GPP TS 28.062: "Inband Tandem Free Operation (TFO) of speech codecs”.

IETF RFC 3556: " Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control
Protocol (RTCP) bandwidth".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [6], ITU-T Recommendation
E.164 [48] and the following apply:

Carrier textphone mode: a mode for text communication, where continuous signals (i.e. a carrier tone) are present on
the connection irrespective of whether text is being exchanged or not.

Carrierlesstextphone mode: a mode for text communication, where signals are only present on the connection when
text is being exchanged. E.g.: Baudot

SS7 signalling function: function in the CS network, which has the capabilities to transport the SS7 MTP-User parts
ISUP and BICC+ST Cip

SIP signalling function: function in the IM CN subsystem, which has the capabilities to transport SIP

Incoming or Outgoing: used in the present document to indicate the direction of acall (not signalling information)
with respect to areference point.

Incoming M GCF (I-M GCF): entity that terminates incoming SIP calls from the IMS side and originates outgoing calls
towards the CS side using the BICC or ISUP protocols.

Outgoing I nterworking Unit (O-M GCF): entity that terminates incoming BICC or ISUP calls from the CS side and
originates outgoing calls towards the IMS using SIP.

Root Termination: refers to Media Gateway as an entity in itself, rather than a Termination within it. A specia
Terminationl D, "Root" is reserved for this purpose. See ITU-T Recommendation H.248.1. [2]

Signalling Transport Converter (STC): function that converts the services provided by a particular Signalling
Transport to the services required by the Generic Signalling Transport Service.

STCmtp: Signalling Transport Converter on MTP. See ITU-T Recommendation Q.2150.1 [29].

BICC+STCmtp: thisterminology means that BICC signalling always needs to be used on top of STCmtp sublayer.
diverting URI: the URI of the node by which the existing communication was last diverted/forwarded.

diverted-to URI: the URI to which the existing communication is diverted/forwarded to.

ICE lite: Theliteimplementation of the Interactive Connectivity Establishment (ICE) specified in
IETF RFC 5245 [143].

Full 1CE: The full implementation of the Interactive Connectivity Establishment (ICE) specified in
IETF RFC 5245 [143].
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3.2 Abbreviations

For the purposes of the present document, the abbreviations as defined in TR 21.905 [6] and the following apply:

3PTY
AAL1
ACR
AMR
AMR-WB
AMR-WB IO
ANM
APM
APP
APRI
ATP
BC

BCI
BGCF
BICC
CAT

CB
CCNR
CCSS
Cda

Cdi
CDIV
CdPN
CFB
CFNR
CGB
CgPN
CIC
CMR
CON
CONF
CoT
CPC
CPG
Csl
DSCP
DTX
ECN
ECN-CE
EVS
EVS-CMR
FAC
FQC
GN
GRS
GVNS
H/W
ICE

ICS

IDR
IEPS
I-MGCF
IM-MGW
INF

INR

IRS
ITCC

Three Party

ATM Adaptation Layer type 1
Anonymous Call Rejection
Adaptive Multi-Rate

Adaptive Multi-Rate - WideBand
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Adaptive Multi-Rate - WideBand Inter-operable Mode, included in the EV S codec

Answer Message

Application Transport Message
APPlication-defined RTCP packet
Address Presentation Restriction Indicator
Access Transport Parameter

Bearer Capability

Backward Call Indicators

Breakout Gateway Control Function
Bearer Independent Call Control
Customized Alerting Tones
Communication Barring

Call Completion on No Reply

Call Completion Service Set-up
Call Deflection Alerting

Call Deflection Immediate
Communication Diversion

Called Party Number

Call Forwarding Busy

Call Forwarding No Reply

Circuit Group Blocking

Calling Party Number

Carrier ldentification Code

Codec Mode Request

Connect

Conference

Continuity

Calling Party's Category

Call ProGress message

Carrier Selection Information
DiffServ Code Point

Discontinuous Transmission
Explicit Congestion Notification
ECN Congestion Experienced
Enhanced Voice Services

Codec Mode Request for EVS
Facility

Frame Quality Classification
Generic Number

Group Reset

Global Virtual Network Service
Hardware

Interactive Connectivity Establishment
IMS Centralized Services

| dentification Request

International Emergency Preference Scheme
Incoming MGCF

IP Multimedia Media Gateway Function
Information

Information Request

| dentification Response
International Telecommunication Charge Card
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ITU-T International Telecommunication Union - Telecommunication Standardization Sector
MCID Malicious Communication Identification
M3UA MTP-L3 User Adaptation layer
MLPP Multi-Level Precedence and Pre-emption
MONA Media Orientation Negotiation Acceleration
MPC Media Preconfigured Channel
MPS Multimedia Priority Service
MRFP Media Resource Function Processor
MSN Multiple Subscriber Number
MSU Message Signalling Unit
MWI Message Waiting Indication
NOA Nature Of Addressindicator
NPDI Number Portability Database Dip Indicator
oIP Originating I dentification Presentation
OIR Originating | dentification Restriction
oLl Originating Line Information
O-MGCF Outgoing MGCF
Pl Progress Indicator
PIDF Presence Information Data Format
PSAP Public Safety Answering Point
REV Reverse Charging
RLC Release Complete
RSC Reset Circuit
RTCP RTP Control Protocol
RTP Real-time Transport Protocol
SAM Subsequent Address Message
SCTP Stream Control Transmission Protocol
SDPCapNeg SDP Capability Negotiation
SGW Signalling Gateway
SPC Signalling Preconfigured Channel
ST Sending Terminated
STUN Session Traversal Utilitiesfor NAT
TCAP Transaction Capabilities Application Part
TDM Time Division Multiplex
TIP Terminating |dentification Presentation
TIR Terminating |dentification Restriction
TMR Transmission Medium Requirement
T™MU Transmission Medium Used
TNL Transport Network Layer
TNS Transit Network Selection
TP Terminal Portability
UA User Agent
UAC User Agent Client
uDI Unrestricted Digital Information
UDI-TA Unrestricted Digital Information with Tones/Announcements
uiD User Interactive Dialog
URI Uniform Resource Identifier
usl User Service Information
UusS User-to-User Signalling
XML eXtensible Markup Language

4 General

4.1 General interworking overview

TheIM CN subsystem shall interwork with BICC and | SUP based legacy CS networks, e.g. PSTN, ISDN, CS PLMNSs,
in order to provide the ability to support basic voice calls (see 3GPP TS 22.228 [11]), between a UE located in the IM
CN subsystem and user equipment located in a CS network.

ETSI



3GPP TS 29.163 version 13.10.0 Release 13 27 ETSI TS 129 163 V13.10.0 (2017-07)

For the ahility to support the delivery of basic voice calls between the IM CN subsystem and CS networks, basic
protocol interworking between SIP (as specified in 3GPP TS 24.229 [9]) and BICC or I SUP (as specified in ITU-T
Recommendations Q.1902.1-6 [30] and ITU-T Recommendations Q761 to Q764 [4] respectively) hasto occur at a
control plane level, in order that call setup, call maintenance and call release procedures can be supported. The MGCF
shall provide this protocol mapping functionality within the IM CN subsystem.

User plane interworking between the IM CN subsystem and CS network bearers (e.g. 64k TDM, ATM/AAL2 circuit or
IP bearer) are supported by the functions within the IM-MGW. The IM-MGW residesin the IM CN subsystem and
shall provide the bearer channel interconnection. The MGCF shall provide the call control to bearer setup association.

The IM CN subsystem shall interwork, at the control and user plane, with BICC and | SUP based legacy CS networks.
The support of supplementary services shall be as defined in 3GPP TS 22.228 [11]. The MGCF and IM-MGW shall
support the interworking of the IM CN subsystem to an external 1SUP based CS network. They may also support
interworking to a BICC based CS network where no 3GPP specific extension is applied. The MGCF and the IM-MGW
may also support interworking to a BICC based CS network where 3GPP specific extensions in accordance with

3GPP TS 29.205 [14] are applied.

5 Network characteristics

5.1 Key characteristics of ISUP/BICC based CS networks

Thissignalling interface to a PSTN is either based on BICC Capability Set 2 as specified in ITU-T Recommendations
Q.1902.1 to Q.1902.6 [30], or on ISUP (see ITU-T Recommendations Q.761 to Q.764 [4]).

The interface towards a CS-PLMN may either be one of the interfaces mentioned in the paragraph above or asignalling
interface based on BICC with 3GPP specific extensions, as specified for the 3GPP Nc interfacein

3GPP TS 29.205 [14], and the IM-MGW may support the 3GPP Nb interface, as specified in 3GPP TS 29.414 [25] and
3GPP TS 29.415[26]. If the 3GPP Nc interface is applied as signalling interface, the 3GPP Nb interface is used as user
plane interface and the Nb UP Framing protocol is applied.

5.2 Key characteristics of IM CN subsystem

The IM CN subsystem uses SIP to manage | P multimedia sessions in a 3GPP environment, it also uses Ipv6, as defined
in RFC 2460 [39], as the transport mechanism for both SIP session signalling and media transport. The 3GPP profile of
SIP defining the usage of SIP within the IM CN subsystem is specified in 3GPP TS 24.229 [9]. Example callflows are
provided in 3GPP TS 24.228 [8].

6 Interworking with CS networks

6.1 Interworking reference model

Figure 1 details the reference model required to support interworking between the 3GPP IM CN subsystem and CS
networks for IM basic voice calls.
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BGCF |...., M
| ........... BICC/ISUP over
....... SCTP/IP
CSCE |-sereremnsansd I MGCE |serremmsssrrrmmsssernmnnanes SGW
Mg :
 BICC/ISUP
:Mn BICC-»Q_YT SCTP/IP over MTP
CS channels
Mb IM- e.g. PCM
 (Note 3) | : MGW CS network
User Plane

"""" Control Plane

NOTE 1: The logical split of the signalling and bearer path between the CS network and the IM CN subsystem is as
shown, however the signalling and bearer may be logically directly connected to the IM-MGW.

NOTE 2: The SGW may be implemented as a stand-alone entity or it may be located in another entity either in the
CS network or the IM-MGW. The implementation options are not discussed in the present document.

NOTE 3: The IM-MGW may be connected via the Mb to various network entities, such as a UE (via a GTP Tunnel to
a GGSN), an MRFP, or an application server.

NOTE 4: A SGW function is not required for certain signalling transports, where M3UA+SCTP+IP is used in CS
network and IM-MGCF.

Figure 1: IM CN subsystem to CS network logical interworking reference model

6.1.1 Interworking reference points and interfaces
The reference points and network interfaces shown in figure 1 are as described:

Protocol for Mg reference point: The single call control protocol applied across the Mg reference point (i.e. between
CSCF and MGCEF) will be based on the 3GPP profile of SIP as defined in accordance with 3GPP TS 24.229 [9].

Protocol for Mn reference point: The Mn reference point describes the interfaces between the MGCF and IM-MGW,
and has the properties as detailed in 3GPP TS 29.332 [15].

Protocol for Mj reference point: The single call control protocol applied across the Mj reference point (i.e. between
BGCF and MGCF) will be based on the 3GPP profile of SIP as defined in accordance with 3GPP TS 24.229 [9].

Protocol for Mb reference point: The Mb reference point is defined in accordance with 3GPP TS 23.002 [10] and is
Ipv6 based.
6.1.2 Interworking functional entities

6.1.2.1 Signalling Gateway Function (SGW)

This component performs the call related signalling conversion to or from BICC/I SUP based M TP transport networks
to BICC/ISUP based SCTP/IP transport networks, and forwards the converted signalling to or from the MGCF. The
functionality within SGW shall be in accordance with 3GPP TS 23.002 [10].

6.1.2.2 Media Gateway Control Function (MGCF)

Thisisthe component within the IM CN subsystem, which controls the IM-MGW, and also performs SIP to BICC or
SIPto ISUP call related signalling interworking.

The functionality defined within MGCF shall be defined in accordance with 3GPP TS 23.002 [10].

6.1.2.3 IP Multimedia - Media Gateway Function (IM-MGW)

Thisisthe component within the IM CN subsystem, which provides the interface between the PS domain and the CS
domain, and it shall support the functions as defined in accordance with 3GPP TS 23.002 [10].
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6.2 Control plane interworking model

Within the IM CN subsystem, the 3GPP profile of SIP isused to originate and terminate IM sessions to and from the
UE.

External CS networks use BICC or ISUP to originate and terminate voice callsto and from the IM CN subsystem.

Therefore, in order to provide the required interworking to enable inter network session control, the control plane
protocols shall be interworked within the IM CN subsystem. This function is performed within the MGCF (see
clause 6.1.2).

6.3 User plane interworking model

Within the IM CN subsystem, 1pv6, and framing protocols such as RTP, are used to transport media packets to and from
the IM CN subsystem entity like UE or MRFP.

External legacy CS networks use circuit switched bearer channelslike TDM circuits (e.g. 64 kbits PCM), ATM/AAL2
circuit or IP bearersto carry encoded voice frames, to and from the IM CN subsystem.

Other CN networks use ATM/AAL 1 or AAL 2 or IP as abackbone, with different framing protocols.

Therefore, in order to provide the required interworking to enable media data exchange, the user plane protocols shall
be trandated within the IM CN subsystem. This function is performed within the IM-MGW (see clause 6.1.2).

7 Control plane interworking

Signalling from CS networksto or from IM CN subsystem, where the associated supported signalling protocols are
SS7/IM3UA+ SCTP+IP and M3UA+SCTP+IP respectively, requires alevel of interworking between the nodes across
the Control Plane, i.e. the SS7 signalling function, SGW (if applicable), MGCF and SIP signalling function. This
interworking is required in order to provide a seamless support of a user part, i.e. SIP and BICC+ST Cpyp or SIP and
ISUP.

The transport of SS7 signalling protocol messages of any protocol layer that isidentified by MTP level 3, in SS7 terms,
asauser part (MTP3-user) shall be accomplished in accordance with the protocol architecture defined in the following
clauses. For the present document these protocol layers include, but are not limited to, Bearer Independent Call Control
(BICC)+ST Cp and 1SDN User Part (ISUP).

7.1 General

The following clauses define the signalling interworking between the Bearer Independent Call Control (BICC) or ISDN
User Part (ISUP) protocols and Session Initiation Protocol (SIP) with its associated Session Description Protocol (SDP)
at aMGCF. The MGCF shall act asa Type A exchange (ITU-T Recommendation Q.764 [4]) for the purposes of ISUP
and BICC Compatibility procedures. The services that can be supported through the use of the signalling interworking
are limited to the services that are supported by BICC or |SUP and SIP based network domains.

BICC isthe call control protocol used between Nodes in a network that incorporates separate call and bearer control.
The BICC/ISUP capabilities or signalling information defined for national useis outside the scope of the present
document. It does not imply interworking for national -specific capabilitiesis not feasible.

The capabilities of SIP and SDP that are interworked with BICC or ISUP are defined in 3GPP TS 24.229 [9].

Servicesthat are common in SIP and BICC or 1SUP network domains will seamlessly interwork by using the function
of the MGCF. The MGCF will originate and/or terminate services or capabilities that do not interwork seamlessly
across domains according to the relevant protocol recommendation or specification.

How to create a SIP component which is not mapped from BICC or 1 SUP parameter(s) (e.g., the SIP domain namein
the SIP URI) is outside the scope of this specification.

Table 1 lists the services seamlessly interworked and therefore within the scope of the present document.
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Table 1: Interworking Capabilities between BICC/ISUP and SIP profile for 3GPP

Service

Speech/3.1 kHz audio

CS data Calls (optional)

En bloc address signalling

Overlap address signalling from the CS side towards the IMS

Out of band transport of DTMF tones and information. (BICC only)
Inband transport of DTMF tones and information. (BICC and ISUP)
Direct-Dialling-In (DDI)

Multiple Subscriber Number (MSN)

Calling Line Identification Presentation (CLIP)

Calling Line Identification Restriction (CLIR)

Connected line presentation (COLP)

Connected line restriction (COLR)

Carrier routeing

7.2 Interworking between CS networks supporting ISUP and
the IM CN subsystem

The control plane between CS networks supporting ISUP and the IM CN subsystem supporting SIP, where the
underlying network is SS7 and IP respectively is as shown in figure 2.

ISUP < ISUP > ISUP 2P,
SIP SIP
MTP3 MTP3 [M3UA M3UA | TCP/ TCP/
UDP/ UDP/
MTP2 MTP2 |SCTP SCTP SCTP SCTP
< SS7_ P <
L1 < > L1 IP < > IP IP < > IP
SS7 signalling Signalling gateway M edia gateway SIP signalling
function function control function function

Figure 2: Control plane interworking between CS networks supporting ISUP
and the IM CN subsystem

7.2.1 Services performed by network entities in the control plane

7.21.1 Services performed by the SS7 signalling function

The SS7 signalling function provides the capabilities to deliver or receive SS7 MTP3-User information (e.g. ISUP or
BICC+ST Cryp) across the SS7 signalling network. The functional interface of the MTP, the MTP User parts and the
signalling network are as detailed in ITU-T Recommendations Q.701 to Q.709 [3].

7.2.1.2 Services of the SGW
The SGW shall perform the functions as described in 3GPP TS 23.002 [10].
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In order to support the seamless operation of the MTP3-User part information between networks incorporating SS7 and
IP (either 1pv4, see RFC 791 [16], or Ipv6, see RFC 2460 [39]), the SGW shall support the services of MTP aswell as
the services of the M3UA (see 3GPP TS 29.202 [20]) and SCTP (see RFC 2960 [18]).

7.2.1.3 Services of the MGCF

The session handling and session control of the MGCF shall be as detailed in 3GPP TS 24.229 [9].

The MGCEF shall provide the interaction, through the use of its interworking function, between the SS7 MTP3-User part
information, e.g. ISUP, and SIP. The MGCF interworking function shall also provide the trandation between the SS7
MTP3-User part information and S|P, where the interworking of SIP to ISUP and BICC+ST Cyy, are detailed below.
7.2.1.4 Services of the SIP signalling function

The SIP signalling function is alogical entity that provides the capabilities to deliver or receive multimedia session
information across the IM CN subsystem signalling system.

7.2.2 Signalling interactions between network entities in the control plane

7221 Signalling between the SS7 signalling function and MGCF
The SGW shall enable the signalling interaction between the SS7 signalling function and the MGCF.

72211 Signalling from MGCF to SS7 signalling function

For signalling from the MGCEF to the SS7 signalling function, the SGW shall terminate the SCTP and M3UA protocol
layers and deliver the MTP3-User protocol messages, e.g. | SUP messages, towards the SS7 signalling function. The
SGW transmits and receives SS7 Message Signalling Units (MSUs) to and from the SS7 signalling function over
standard SS7 network interfaces, using MTP to provide reliable transport of the messages.

7.2.2.1.2 Signalling from SS7 signalling function to MGCF

For signalling from the SS7 signalling function to the MGCF, the SGW shall terminate SS7 MTP2 and MTP3 protocol
layers and deliver MTP3-User part information messages, e.g. ISUP, towards the MGCF. In order to direct messages
received from the SS7 MTP3 network to the appropriate | P destination, e.g. MGCF, the SGW shall perform a message
distribution function using the information received from the MTP3-User message. Message distribution at the SGW
shall be performed in accordance with 3GPP TS 29.202 [20].

7.2.2.1.3 Services offered by SCTP and M3UA

The SGW internal protocol mapping and transportation between BICC or | SUP messages and | P encapsulated BICC or
| SUP messages respectively is supported by the services of the M3UA adaptation layer and the underlying SCTP layer.
The SGW shall alow for the transfer of MTP3-User signalling messages, e.g. BICC or ISUP, to and from an MGCF,
where the peer MTP3-User protocol exists.

7.2.2.1.31 Services offered by SCTP

SCTP offers the ability to reliably transfer the SCTP User applications, e.g. M3UA, between the SCTP User application
peers. Theinitialization procedure used for an association between two SCTP end-to-end peers, and the initialization to
the SCTP User applications shall be performed as detailed in RCF 2960 [18].

7.2.21.3.2 Services offered by M3UA

When an association between two SCTP peers has been established, the use of M3UA shall provide the transport
service in accordance with MTP (see ITU-T Recommendations Q.701 to Q.709 [3]) to the MTP3-User, e.g. ISUP.
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7.2.2.2 Signalling between the MGCF and SIP signalling function

Signalling between the SIP signalling function and the MGCF uses the services of IP (RFC 2460 [39]), and transport
protocol such as TCP (RFC 793 [24]) or UDP (RFC 768 [17]) or SCTP (RFC 2960 [18]) (see 3GPP TS 24.229[9]), and
SIP.

The naming and addressing concepts between the MGCF and SIP signalling function shall be detailed in accordance
with 3GPP TS 23.228 [12]. The issues of general |P address management are discussed in 3GPP TS 23.221 [47].

7.2.3 SIP-ISUP protocol interworking

When a coding of a parameter value is omitted it implies that it is not affected by the interworking and the values are
assigned by normal protocol procedures.

7.2.3.1 Incoming call interworking from SIP to ISUP at I-MGCF

7.23.1.1 Sending of IAM

On reception of a SIP INVITE requesting a session, the I-M GCF shall send an IAM message. The allowed sessions are
giveninclause 7.2.3.1.2.5.

An [-MGCEF shall support both incoming INVITE requests containing SIP preconditions and 100rel extensionsin the
SIP Supported or Require header fields, and INVITE requests not contai ning these extensions, unless the Note below

applies.

NOTE: If the|-MGCF isdeployed in an IMS network that by local configuration serves no user requiring
preconditions, the MGCF may not support incoming requests requiring preconditions.

The I-MGCF shall interwork forked INVITE requests with different request URIs.

If the SIP precondition extension is not included in the Supported or Require header field, the I-MGCF shall send an
IAM immediately after the reception of the INVITE, as shown in figure 3. The I-MGCF shall set the continuity
indicators to " Continuity check not required”.

If a Continuity Check procedure is supported in the | SUP network and SIP precondition extension are included in the
SIP Supported or Require header field, the I-MGCF shall send the IAM immediately after the reception of the INVITE,
as shown in figure 3. If the received SDP indicates that precondition is fulfilled the I-MGCF shall set the continuity
indicators to "continuity check is not required”. If the received SDP indicates that precondition is not fulfilled the |-
MGCEF shall set the continuity indicators to "continuity check performed on a previous circuit”. The procedure in figure
3 applies when the value of the continuity indicator is either set to "continuity check required”, "continuity check
performed on a previous circuit" or "continuity check not required”. If the continuity indicator is set to "continuity

check required” the corresponding procedures at the Mn interface described in clause 9.2.2.3 also apply.

-MGCF

INVITE »‘ AM
‘ >

Figure 3: Receipt of an INVITE request (continuity procedure supported in the ISUP network)
If Continuity Check procedure is not supported in the ISUP network, and the S