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Introduction
This paper discusses how to handle the forking problem in the CSI termination situation. The issue has been raised in the 3GPP CT1#46 Warsaw meeting. 
Discussion

1. The forking problem:
In the CSI termination situation, the CSI AS can receive a multimedia session targeted toward a public user identity shared by several UEs  which may have different capabilties, e.g. one is a CUA, the others are normal IMS UEs. Please see the figure 1 below. 
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Figure 1
1) The CSI AS receives a multimedia session request targeted toward a public user identity shared by several UEs which have different capabilities.
2) The CSI AS performs the session split based on the termination logic, i.e. split the multimedia session into a voice session and a non-voice session.
3) The CSI AS forwards the voice session request to the terminating S-CSCF.
3a) The S-CSCF forwards the voice request to the BGCF/MGCF. The MGCF performs the IMS/CS inter-working functions and initiates an ISUP IAM towards the CUA.
4) The CSI AS forwards the non-voice session request to the terminating S-CSCF.

5) The S-CSCF performs the forking process, i.e. construct three non-voice sessions, one for CUA, others for normal IMS UEs. 
5a) The S-CSCF forwards the non-voice session request toward the CUA.
5b) The S-CSCF forwards the non-voice session request toward the normal IMS UE1.
5c) The S-CSCF forwards the non-voice session request toward the normal IMS UE2.

We can notice that the normal IMS UE just receives the non-voice session, as the S-CSCF could not handle the forking process based on the terminating UEs’ capabilties, nor ensure that the splited multimedia session is terminated to the CUA. Furthermore, as the non-voive session requests terminate to the CUA and normal IMS UEs, the first successful response received by the S-CSCF could be from a normal IMS UE. Consequently, the voice session would be in the CUA and the non-voice session would be in the normal IMS UE.
Therefore, the forking handling in the S-CSCF will cause several failures.
2. Proposed Solution:
    Based on the problem described above, we give a solution as seen in the figure 2 below. 
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 Figure 2
1) The CSI AS receives a multimedia session request targeted toward a public user identity shared by several UEs. And the CSI AS obtains the terminating UEs’ capabilities from the reg-event package. 

2) The CSI AS contructs different kinds of session requests according to the different terminating UEs' capabilities:
a) for the CUA , it splits the multimedia session into one realtime session and one non realtime session; 
b) for the normal IMS UE, it constructs multimedia session request. 
3a) The CSI AS forwards the voice session request which will be routed toward the CUA. 
3b) The CSI AS adds caller preferences suitable for the CUA (e.g. CS-Voice and/or CS-Video) to the non-voice session request. And the CSI AS forwards the non-voice session request which will be routed toward the CUA.

4) The CSI AS adds suitable caller preferences to the multimedia session request, e.g. add the ‘CS-Voice’ and/or ‘CS-Video’ to the Reject-Contact header and forwards the request to the S-CSCF.

5) The S-CSCF performs the forking process.
5a) The S-CSCF forwards the multimedia session request toward the normal IMS UE1.

5b) The S-CSCF forwards the multimedia session request toward the normal IMS UE2.

As the user would prefer to make use of all the terminals, and the proposed solution can fix the problem and make sure that the session requests terminate to the right UEs.
Conclusion

Huawei propose the group to discuss this essential issue that need to be solved in Rel-7 and approve the accompanying CR. 
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