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Introduction

This paper provides example information flows for domain transfer for ICS users using the USSD transport of ICCC and the IMS Adaptor approach 
Recommendation/Proposal

It is proposed to add the following text to TR 23.982

*** Begin new text ****

6.1.9
Domain Transfer Information Flows
Example information flows for domain transfers are shown below:
6.1.9.u
Domain Transfer for Single Call from CS to IMS

The following figure provides an example flow for a domain transfer of an ongoing call between a CS user and a B party from CS to IMS 

1. The ICS UE registers in IMS 

2. The ICS UE initiates a SIP INVITE towards the VDI supplying the UE IP contact address in the SDP. The IMS core forwards the SIP INVITE to the DTF where the access leg of the transferring out domain is currently anchored.

3. The DTF issues a Re-INVITE (or a SIP UPDATE) to the B party to request a change in the media connection

4. The B party returns a 200 OK to the DTF
5. The DTF in turn sends the 200 OK to the ICS UE
6. The DTF then clears the CS bearer and the media connection is now established via IMS e2e.
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6.1.9.v
Domain Transfer for a single call from IMS to CS – ICCC Session Control
The following figure provides an example flow for a domain transfer of an ongoing call between a CS user and a B party from CS to IMS, where ICCC is used for session control. Note that the USSD handling can also be implemented on the HSS and is shown on the MSC-S for brevity.
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1. If not already done so, the ICS UE registers in CS, gets an ICCF allocated, then registers in IMS to receive services. Following that, the ICS UE initiates an ICS Call Initiation Request within a USSD dialog to the VDN DTF, where the ongoing call is currently anchored

2. The MSC-S routes the USSD Request to the appropriate ICCF. 

3. ICCF allocates an IMRN if a bearer is not already established to the ICS UE. The ICCF returns the IMRN in an ICS response within the USSD dialog. The USSD response is returned all the way to the ICS UE.

4. The ICS UE uses the IMRN to establish a normal CS call set up to the ICCF to set up the media connection.

5. Following that, ICCF initiates the call towards the actual target (VDN) by sending a SIP INVITE to the IMS core which proxies the INVITE towards the DTF where the access leg of the transferring out domain is currently anchored.

6. The DTF sends a re-INVITE towards the B party via the IMS core to request a change in the media connection. 

7. IMS core proxies the SIP INVITE the B party.

8. B party sends a 200 OK back to the DTF via the IMS core.

9. IMS core forwards the 200 OK to the DTF
10. DTF sends a 200 OK back to the ICCF. The ICCF redirects the media connection to the appropriate bearer.

11. ICCF sends an ICS Call Initiation Result including the connected status back to the ICS UE within the USSD dialog.

12. The DTF clears IMS leg of the call

13. UE deregisters from IMS.

Media is now established e2e via the CS bearer between the ICS UE and the B party

6.1.9.w
Domain Transfer for a single call from IMS to CS – CS Session Control

The following figure provides an example flow for a domain of an ongoing call between a CS user and a B party from CS to IMS, where CS is used for session control.
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The call flow is not commented since it is self explanatory.
6.1.9.x
Domain Transfer for Multiple Calls from CS to IMS

The following figure provides an example flow for a domain transfer of 2 ongoing calls with one call being on hold (A-B) from CS to IMS domain. 
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1. The ICS UE registers in IMS. Following that, the ICS UE initiates a first SIP INVITE towards the VDI for that session (A-C) providing the UE IP contact address in the SDP. 

2. The IMS core forwards the SIP INVITE to the DTF where the call is currently anchored.

3. The DTF issues a Re-INVITE (or a SIP UPDATE) to the C party to request a change in the media addressing.

4. The C party returns a 200 OK to the DTF.

5. The DTF in turn sends the 200 OK to the ICS UE 

6. The ICS UE initiates a second SIP INVITE towards the VDI for the second session (A-B) providing the UE IP contact address in the SDP. 

7. The IMS core forwards the SIP INVITE to the DTF where the call is currently anchored.

8. The DTF issues a Re-INVITE (or a SIP UPDATE) to the B party to request a change in the media addressing.

9. The B party returns a 200 OK to the DTF
10. The DTF in turn sends the 200 OK to the ICS UE
Following that, the DTF clears the CS bearer and the media connection is now established via IMS e2e between A-B and A-C while B is still on hold.

6.1.9.y
Domain Transfer for Multiple Calls from IMS to CS – ICCC Session Control
The following figure provides an example flow for a domain transfer of 2 ongoing calls with one call being on hold (A-B) from IMS to CS domain where ICCC is used for session control. Note that the USSD handling can also be implemented on the HSS and is shown on the MSC-S for brevity.
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1. If not already done so, the ICS UE registers in CS then registers in IMS to receive services and gets an ICCF allocated. Following that, the ICS UE initiates a first ICS Call Initiation Request within a USSD dialog to the VDI associated with the first call (A-C), where the ongoing call is currently anchored

2. The MSC-S routes the USSD Request to the appropriate ICCF. 

3. The ICCF allocates an IMRN if a bearer is not already established to the ICS UE. The ICCF returns the IMRN in an ICS Response within the USSD dialog. The USSD response is returned all the way to the ICS UE.

4. The ICS UE uses the IMRN to establish a normal CS call set up to the ICCF to set up the media connection.

5. Following that, the ICCF initiates the first call towards the actual target VDI by sending a SIP INVITE to the IMS core which proxies the INVITE towards the DTF associated with the VDI for that session and where the call is currently anchored.

6. The DTF sends a re-INVITE towards the C party via the IMS core to request a change in the media connection. 

7. IMS core proxies the SIP INVITE the C party.

8. C party sends a 200 OK back to the DTF via the IMS core.

9. IMS core forwards the 200 OK to the DTF
10. DTF sends a 200 OK back to the ICCF. The ICCF would then redirect the media accordingly to the appropriate bearer

11. ICCF sends an ICS Call Initiation Result including the connected status back to the ICS UE within the USSD dialog.

12. Following that, the ICS UE initiates a second ICS Call Initiation Request within a USSD dialog to the VDI associated with the second call (A-B), where the ongoing call is currently anchored. The MSC-S routes the USSD Request to the appropriate ICCF.

13. Following that, ICCF initiates the call towards the actual target VDI  by sending a SIP INVITE to the IMS core which proxies the INVITE towards the DTF associated with the VDI for that session and where the call is currently anchored.

14. The DTF sends a re-INVITE towards the B party via the IMS core to request a change in the media connection. 

15. IMS core proxies the SIP INVITE the B party

16. B party sends a 200 OK back to the DTF via the IMS core.

17. IMS core forwards the 200 OK to the DTF
18. DTF sends a 200 OK back to the ICCF. The ICCF would then redirect the media accordingly to the appropriate bearer (note that the call is still on hold).

19. ICCF sends an ICS Call Initiation Result including the connected status back to the ICS UE within the USSD dialog.

Media is now established e2e via the CS bearers between the ICS UE and the C party, while the B party is still on hold, although connected to the correct bearer.

Note that clearing of the IMS leg of the call is not shown on the diagram, but should happen after step 19.

6.1.9.z
Domain Transfer for Multiple Calls from IMS to CS – CS Session Control

The following figure provides an example flow for a domain transfer of 2 ongoing calls with one call being on hold (A-B) from IMS to CS domain using CS Session Control
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The call flow is not commented since it is self explanatory.
*** End new text ****
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