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1. Introduction
Static anchoring techniques are employed in order to anchor calls that are originated by a VCC UE in the CS domain, at the VCC Application Server. The procedure for anchoring the CS call, by the MSC invoking CAMEL triggers, is described in Section 4.5 of TS 23.206. The decision whether the call should be anchored or not, depends on UE’s VCC capabilities (VCC subscription) and operator’s policy.

Static anchoring means anchoring of all calls for VCC subscribers at the VCC AS, regardless of handoff procedures ever being initiated for that call or not. This introduces additional delay for all calls originated in the CS domain, since the VCC AS is added in the signaling path. Static anchoring also uses resources/state at the VCC AS for all calls.
2. Proposed Solution

As discussed above, static anchoring requires anchoring of all CS calls that originate from dual-mode UEs. This section discusses a mechanism to dynamically anchor a CS originated call at the VCC AS, only when the UE determines that a handoff to the PS domain is required.

The solution makes use of the existing call transfer feature in the CS domain. This feature allows a UE 1 in a CS call with UE 2, to request transfer of the call between UE 2 and UE 3. UE A is then disconnected by generic disconnect/release procedure after a successful transfer request. The connection of remote parties in a new call (transferred call) is located in the served subscriber’s MSC.
The state diagram below considers the example when UE 1 and UE 2 are on a pure CS call. There is no change from the regular CS call origination procedure, and thus, the VCC AS is not aware of the call in progress.

1. UE 1 and UE 2 are in a pure CS call:
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Figure 1 UE 1 and UE 2 in a pure CS call

2. UE 2 first places a new call with the CCCF; then transfers the CS call between UE 2 and CCCF:
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Figure 2 UE 1 initiates ECT between UE 2 and CCCF

3. UE 1 initiates SIP signalling towards the CCCF over IMS for domain transfer
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Figure 3 UE 1 initiates IMS signaling with CCCF; MSC terminates UE 1 CS call

4. After call transfer:

a. A direct signalling path between UE 1 and CCCF is established

b. A signalling path between UE 2 and CCCF is established via MSC and MGCF

c. A media path between UE 1 and MGW is established

d. A media path between UE 1 and MGW is established via MSC
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Figure 4 UE 1 and UE 2 with new signaling and media paths established

The call flow discussed in Figure 1-4 shows all the signaling details to achieve the final state established above.

When UE 1 detects the need for domain transfer, UE 2 undergoes the following procedures

1. UE 1 performs IMS registration if not already registered

2. UE 1 initiates an Explicit Call Transfer between UE 2 and VCC AS
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Figure 5 Dynamic Anchoring of CS Call during Handoff
When UE 1 detects need for domain transfer (e.g.: detects Wifi coverage), it performs a registration over IMS if not already registered. This procedure is not shown in the figure above.
1-3. In order to initiate a call transfer procedure, UE 1 first puts UE 2 on hold.
4-9.  UE 1 initiates a call with the CCCF.
10. UE 1initiates a call transfer procedure, to transfer the call between UE2 and VCC AS. UE 1 sends an ECT Request message to the MSC to initiate the call transfer.
11. The MSC converts the ECT request to an ISUP: Facility message and forwards it to the MGCF in the domain of the originating UE’s network. 
12. The ISUP:Facility message is converted to a SIP INVITE message by the MGCF and forwarded to the VCC AS. This message contains the SDP Offer of the MGW.
13. The VCC AS responds to the INVITE with a 200 OK containing its own SDP answer. The SIP INVITE message is forwarded to the MGCF which converts the message to an ISUP: ANM message.
14. The ISUP: ANM message is forwarded to the MSC.
15. The MSC also sends a notification (ECT) message to UE 2, notifying it of the call transfer.
16. The MSC sends a ECT Ack to UE1 to inform the UE about successful call transfer procedure.
17. At this point, UE 1 is aware the call is anchored at the VCC AS, and initiates the handoff from CS to IMS domain by sending a SIP INVITE addressed to the CCCF PSI. The SIP INVITE traverses the I/S-CSCF to reach the VCC AS. 
18. Based on the CgPN (Calling Party Number), the VCC AS recognizes the call leg that is being transferred. The VCC AS also receives the SDP offer of UE 1 in the SIP INVITE.
19. Based on the call leg information, and the MGW associated with it (received in Step 4), the VCC AS initiates a re-INVITE to the MGW, containing UE1’s SDP offer. 
20. The re-INVITE is received by the MGW which is now in the call path between UE 1 and VCC AS. 
21. The MGW responds with a SIP 200 OK containing the MGW’s SDP answer to the VCC AS.
22. The CCCF sends a SIP ACK message in response to the 200 OK, via the S-CSCF to the MGW.

23. The VCC AS responds to SIP INVITE received from UE 1 with a 200OK containing the MGW’s SDP answer parameters. The 200 OK traverses the I/S-CSCF to reach UE 1. 
24. UE 1 sends a SIP ACK message in response to the 200 OK, via the S-CSCF to VCC AS.
25-28. The CS call leg between UE 1 and CCCF (via the MSC and MGCF) and between UE 1 and UE 2 is disconnected.
29-32.The call leg between CCCF and MSC is disconnected.

Thus, a signalling path is established between UE1 and VCC AS. Another signalling path is established between UE 2 and VCC AS via MSC.

A media path is established between UE1 and MGW. Another media path is established between UE 2 and MGW via the MSC.

3. Conclusion

It is recommended to include the above procedure as an option for anchoring of CS originated calls in Section 6.2 of TS 23.206.
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