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1.
Introduction

This contribution proposes updates to the text in the section for the consolidated Original Domain Control Model alternative of TR 23.806 for Voice Call Continuity between CS and IMS (including I-WLAN).
2. Discussion

This contribution proposes the CS to IMS Handover section for the Original Domain Control Model to support the voice call continuity between the 3G IMS system and the 2G CS system. 
This contributions combines the contents of 6.4.6.1, 6.4.6.2, 6.8.6.1, and 6.8.6.2  into one combined proposal for Original DomControl Model CS to IMS Handover.  Since this is a merging of sections, what is proposed is a complete replacement of that text.  At a high level, here are the differences in the new text:

1. The figures in 6.4.6.1 were eliminated and the figures in 6.8.6.1 were kept.  These figures are used to illustrate the handover bearer path.

2. The text in section 6.4.6.1 did not include details for each message.  The new contribution has details on a per message basis, similar to the usage in other specifications.
3. The terminology was standardized to use CCCF instead of MMCF or MM-AS as were used in the previous contributions.

4. The call model is simplified to show only a 2-way call at the time of handover. 
5. The call flow is based on the flow in 6.4.6.1 with the following changes:

a. CCCF uses ISC interface (as was in 6.8.6.1) and does not interface to MGCF directly (as was in 6.4.6.1).

b. The ACM message moves to the correct location and the Handover command is shown being sent after the ACM message has been received.

c. The NOTIFY message sequence is removed (as was in 6.8.6.1) since the registration sequence and the contents of the Prepare Handover Request should be sufficient for the CCCF to locate the UE .

d. GSM security procedures are shown at a high level in the flow.

6. Since the “CS UE to CS UE call” and the “CS UE to IMS UE call” handover scenarios are the same, the sections were combined into a single “CS to IMS Handover” section.

Contribution S2-051619, Consolidated Original DomControl introduction, proposes how this contribution should be integrated with other contributions to combine section 6.4 and 6.8.  Thus, the new section is labeled 6.x.6.1.
******New Text Start******
6.x.6 Handover Scenarios

6.x.6.1 CS to IMS Handover
This Use Case illustrates the architecture used for handing off a dual mode dual mode handset on a circuit voice call on a GSM/UMTS system to a VoIP call on a WLAN/IMS system.

Figure 6.x.6.1 shows the bearer path for a UE in a CS domain call with a PSTN user both before and after VCC procedure to the IMS domain.  The original call is from the UE to the MSC to the PSTN.  After the UE moves to the IMS domain, the call leg from the MSC to the PSTN user remains, but the call leg from the MSC to the UE is now from the MSC to an IMS-MGW to the UE.  Figure 6.x.6.2 shows the case where the UE is in a CS domain call to a UE in the IMS domain.   After the UE moves to the IMS domain, the only change is to change the call leg from the MSC to the UE.  In both cases, the MSC anchors the call.
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Figure 6.x.6.1 Bearer Path: CS domain UE call to a PSTN user
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Figure 6.x.6.2 Bearer Path: CS domain call to an IMS UE
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NOTE: the P-CSCF is not shown in the diagram or the flows.
Figure 6.x.6.3 CS Domain UE to PSTN user handover to IMS domain
The procedure for VCC  from CS to IMS, as shown in Figure 6.x.6.3, is as follows:

The UE is a dual mode handset that is currently active in a CS domain voice call to a PSTN user, who could be a landline phone or CS domain user.  A similar flow applies when the PSTN is replaced by a CS domain user served by the same MSC as the UE.
1.
The UE detects an IMS network that is capable of supporting voice calls and registers with IMS.  In the process, the UE and the CCCF complete a subscribe notify sequence for mobility events.  
2.
When the UE determines that it is time to initiate a handover, it sends a Measurement Report that contains channel information (e.g., an ARFCN and BSIC) configured to trigger a handover to the CCCF.  The BSS translates this to a GCI and the MSC translates this to the CCCF MSC ID.
3.
The MSC sends a Prepare Handover Request to the CCCF.

4.
The CCCF creates a handover number and includes it along with a reference number in the Prepare Handover Response.

5.
The MSC sends an IAM to the handover number contained in the Prepare Handover Response.  The handover number routes to the MGCF.  The network elements in the signalling path between the MSC and MGCF are not shown for simplicity of the flow.

6-7.
The MGCF translates the handover number to a SIP URI and communicates with the MGW to create the SDP information for the connection to the circuit specified in the IAM.  The SDP and SIP URI are put into an INVITE which routes to the CCCF.  (This may be direct or it may go through an S-CSCF.)

8-9.
The CCCF responds with a Session Progress message.
10.
The MGCF sends an ACM message back to the MSC.   This may occur when it receives one of the intermediate steps that was omitted in the flow.

11.
The MSC sends a Handover Command towards the UE containing the reference number from the Prepare Handover Response.
12-13. 
At the same time as the CCCF sent the Session Progress message, it forwards the INVITE towards the UE via the S-CSCF. 
Note: It is expected that the handover number will be sufficient for the CCCF to identify the UE.  If not, then the UE could send a NOTIFY to the CCCF after step 9 which contains the reference number in the Handover Command.

14.
At this point, the CCCF and the MSC can do any needed GSM security procedures if required.

15-16.
The UE accepts the call and sends a 200 OK response.  There are generally additional steps between the INVITE and the 200 OK, but they are not shown for simplicity of the flow.
17-18.
The CCCF sends the 200 OK to the MGCF.  The MGCF uses this information to complete the connection to the MGW by providing the SDP contained in the 200 OK.
19.
The CCCF also sends a SendEndSignal message to the MSC.

20. 
The MSC responds with an ANM message and the path is now completed from the MSC to the MGW to UE and the VCC procedure to IMS for UE is completed.

The same procedures are used if the UE is in a complex call involving multiple parties.   As in normal GSM handover, these procedures also apply to UEs with supplementary services, such as call waiting, active at the time of call continuity.
There is no difference if the terminating PSTN Telephone in the previous example is replaced by an IMS UE.  The VCC procedures are the same.  Call control remains in the CS domain and only the call leg handing off to IMS is affected.
Editor Note: How does the visited network know the CCCF point code?

Editor Note: call forwarding unconditional is activated, can cause INVITE step 12 and 13 not be delivered
Editor Note: distinguish VCC procedure invite vs. origination invite

******New Text End******

3. Proposal

Include the proposed texts to replace the Anchored call model CS to IMS section to TR 23.806.
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