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Introduction:

This document provides the stage 3 signalling flows for IM CN subsystem to CS domain transfer to provide seamless continuity of a voice call.
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Domain Transfer from IMS to CS (only for CP)
Proposal:
It is proposed that the information provided below is agreed and transferred to 3GPP TS 24.206.

A.7
Signalling flows for IM CN subsystem transfer to CS domain transfer
A.7.1
Introduction

A.7.2
Signalling flows for IM CN subsystem to CS domain transfer

Figure A.7.2-1 shows an example signalling flows for the domain transfer from the IMS to the CS domain. The figure assumes that the UE is already registered with the CS domain prior to the decision to initiate transfer and that a call is anchored in the IMS and the remote UE can be an IMS UE.
Contributor’s Note(only for internal use);
· VDN : 12125555555
· IMRN : 12125553333
· CCCF PSI : tel:+1-212-555-3333
· VCC Application in the CCCF : sip.as1.home1.net
· The CS part of VCC UE : 12125551111
· The IMS part of VCC UE : tel:+1-212-555-1111
· The called party’s SIP URI :   sip:user2_public2@home2.net

· The IP address of VCC UE(Caller):  5555::aaa:bbb:ccc:ddd

· The IP address of the Remote UE(Callee): 5555::aaa:bbb:xxx:yyy
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Figure A.7.2-1: IM CN subsystem to CS domain transfer
The details of the signalling flows are as follows : 
There is an ongoing IMS bearer between the VCC UE and the remote end.
0. Determination of Domain Transfer to CS domain
· VCC UE can make a decision for domain transfer. It can be triggered in case that the access technology of VCC UE is changed or the user preference or the operator policy is changed in consequence of the access technology change and so on. 
1. CC SETUP messages (VCC UE to MSC)
· The VCC UE sends the CS SETUP towards MSC with VDN as the called party number.
NOTE: VDN (VCC Domain Transfer Number) is not a routable number towards the CCCF. It is an MSISDN used by the UE to request a VCC function from the CCCF in the VCC application. 
2. The originating call is processed in the CS network according to CS originating procedures described in Section 7 and Annex A.4. During the CS originating procedure, the VDN is resolved into the IMRN at the CS Network. The Tel URI format of the IMRN as a PSI can be used for routing towards the VCC application in the IM Subsystem.
NOTE: IMRN(IP Multimedia Routeing Number) is a routable MSISDN number towards the CCCF. 
Contributor’s Note: The CS origination procedure is continually discussed in the VCC Stage2. The only agreed CS origination procedure is the CAMEL based mechanism. 
3. ISUP/BICC IAM (VMSC to MGCF)
· The VMSC initiates the CS call towards the MGCF by sending the IAM message with the called party number(i.e. IMRN) to indicate the VCC application.
4. MGCF retrieves SDP from the ISUP/BICC IAM according to the 3GPP TS 29.167[XX]. And MGCF communicate with IM-MGW to configure the media bearer 
5. SIP INVITE request (MGCF to the IM CN subsystem entities) – see example in table A.7.2-3
The MGCF initiates an INVITE towards the I-CSCF in the home IMS of the originating VCC user with the CCCF PSI as the called party number. I-CSCF routes the INVITE based on one of the standard procedures specified in “PSI based Application Server termination – direct/indirect/DNS routing/service logic” procedures in 3GPP TS23.228[2].
The MGCF initiates a SIP INVITE request, containing an initial SDP. 3GPP  TS29.163[xx] specifies the principles of interworking between the 3GPP IM CN subsystem and BICC/ISUP based CS network, in order to support IM voice calls.
INVITE tel: +1-212-555-3333 SIP/2.0

Via: SIP/2.0/UDP mgcf1.home1.net;branch=z9hG4bk731b87
Max-Forwards: 70

Route: <sip:icscf1.home1.net;lr>
P-Asserted-Identity: <tel: +1-212-555-1111>

P-Access-Network-Info: IEEE-WLAN-802.11b;
Privacy: none

From: <tel: +1-212-555-1111>;tag=171828

To: <tel: +1-212-555-3333>
Call-ID: cb03a0s09a2sdfglkj490333 

Cseq: 127 INVITE

Require: precondition
Supported: 100rel
Contact: <sip:mgcf1.home1.net>

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=0 0

m=audio 3456 RTP/AVP 97 96

b=AS:25.4

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

Request-URI : Contains the CCCF PSI , as obtained from CS network signalling. The CCCF PSI is equivalent to the Tel-URI format of the IMRN.
From : Contains the calling party number to indicate the CS part of the caller. (e.g. Tel: +1-1-212-555-1111)
To : Contains the CCCF PSI as the destination address. The actual destination address used for domain transfer from IM CN Subsystem to CS domain is kept in CCCF by the CS originating procedures described in Section 7 and Annex A.4.
SDP : FFS.
6. SIP INVITE request (IM CN subsystem entities to the VCC Application) – see example in table A.7.2-6
The IM CN subsystem entities route the SIP request towards the VCC Application using the CCCF PSI (i.e. IMRN).
INVITE tel: +1-212-555-3333 SIP/2.0
Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK764z87,

SIP/2.0/UDP icscf1.home1.net;branch=z9hG4bK332b23.1,

SIP/2.0/UDP mgcf1.home1.net;branch=z9hG4bk731b87
Max-Forwards: 68
Route: <sip:as1.home1.net;lr>
P-Asserted-Identity: <tel: +1-212-555-1111>

P-Charging-Vector: icid-value=”AyretyU0dm+601IrT5tAFrbHLso=023551024”; orig-ioi=home1.net

Privacy: none

From: <tel: +1-212-555-1111>;tag=171828

To: <tel: +1-212-555-3333>
Call-ID: cb03a0s09a2sdfglkj490333 

Cseq: 127 INVITE

Require: precondition
Supported: 100rel
Contact: <sip:mgcf1.home1.net>

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=0 0

m=audio 3456 RTP/AVP 97 96

b=AS:25.4

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

7. VCC Application 
The VCC Application acts as a routing B2BUA. The VCC Application retrieves the original called party number associated with the calling party number.
Contributor’s Note : During the initial IMS origination procedure, the CCCF will keep the called party number and the calling party number for anchoring, domain transfer and so on. 
8. SIP Re-INVITE (VCC Application to the remote UE through the IM CN subsystem entities) – see example in table A.7.2-8
The VCC Application forwards the re-INVITE request back to the S-CSCF.
INVITE sip:user2_public2@home2.net SIP/2.0

Via: SIP/2.0/UDP;branch=z9hG4bK764z87,

Max-Forwards: 67 
Route: <sip:scscf1.home1.net;lr>
Record-Route: <sip:as1.home1.net;lr> 

P-Asserted-Identity: <tel: +1-212-555-1111>

P-Charging-Vector: icid-value=”AyretyU0dm+601IrT5tAFrbHLso=023551024”; orig-ioi=home1.net

Privacy: none

From: <sip:as1.home1.net;lr >;tag=171829
To: <sip:user2_public2@home2.net>;tag=314159

Call-ID: cb03a0s09a2sdfglkj590123
Cseq: 127 INVITE
Supported: 100rel
Contact: <tel:+1-212-555-1111>
Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:xxx;yyy
s=-

c=IN IP6 5555::aaa:bbb:xxx;yyy
t=0 0

m=audio 3456 RTP/AVP 97 96

b=AS:25.4

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

Request-URI : Contains the SIP URI indicating the remote UE, as retrieved from the CCCF. 
Record-Route : VCC application creates a Record-Route header containing its own SIP URI.

From : Contains the Tel-URI indicating the remote VCC UE-A. A tag has same value in the existing dialog.

To: Contains the SIP-URI of the called party UE.

Contributor’s Note: If the remote UE is also the VCC UE, To header will be a Tel-URI.
Contact : Contains the Tel-URI to identify the VCC UE-A.
9. SIP 200OK (Remote UE to the VCC Application through the IM CN subsystem entities)
· Indicate the successful completion of the SIP Re-INVITE request.
10. SIP 200OK (VCC Application to the MGCF through the IM CN subsystem entities)
· Indicate the successful completion of the SIP INVITE request generated by the MGCF.
11. ISUP/BICC ANM (MGCF to VMSC)
12. CC CONNECT message (VMSC to the CS part of UE-A)

13. CC CONNECT ACK message (CS part of UE-A to the VMSC)

14. SIP ACK (MGCF to the VCC application through the IM CN subsystem entities)

15. SIP BYE (VCC Application to the IMS part of UE-A through the IM CN subsystem entities)
16. SIP 200 OK (IMS part of UE-A to the VCC application through the IM CN subsystem entities)

· Indicate the successful completion of the SIP BYE request.
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