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1
Introduction
Document S2-072459 proposed that for ICS networks, there could be some benefit in allowing an ICS UE to assist the network with terminating domain selection. It was commented during discussions that in order to avoid unnecessary additional signalling, it would be preferable if an IMS registered ICS UE was able to respond directly to a SIP INVITE in such a way as to indicate whether:

· the session should be continued via the IMS;

· CS bearer should be used for the transport of media; and/or 

· the access network could support simultaneous CS and PS. 

This document discusses the potential advantages of allowing an ICS UE to select the terminating domain in conjunction with the ICCF, and proposes to add call flows to this effect to the ICS study report.    
2 Discussion

In the case of an MO call, the terminal makes the decision of how and via which access domain to establish an MO call. It does this based on operator policy and its knowledge of the capability of the access network via which it can connect. i.e.:

· whether the local IP-CAN is capable of supporting VoIP;

· whether the local access network is capable of supporting simultaneous PS and CS transmission and reception;

In the case of the latter, the UE can know this based on information provided by the access network. In the case of the former, RAN2 is considering a proposal to provide VoIP capability information in the UTRAN System Information Broadcast, and given the LS from SA2 sent in S2-073058, there would appear little reason that this small change should not be approved.  

In the case of an MT call, the currently envisaged solutions leave the selection of the terminating domain and the means by which to signal the UE, to the DSF (at the ICCF). Figure 1 shows an example for ICCF based T-ADS where the ICS UE uses call origination procedures in the case of call termination. Note that this example assumes the UE to be ICS capable and that procedures in the case of non-ICS UE are considered to be FFS.
In this case, the ICCF has to be aware of:

1. the capabilities of the IP-CAN to support VoIP;

2. the capability of the access network to support simultaneous PS and CS;

3. the registration status of the UE in the IMS and in the CS domain. 
1 & 2 would have the impact of requiring access network capability information to be passed between the access network and the IMS. The necessity for such information is somewhat counter to the requirement that an evolved IMS should be developed in an access network independent manner, in that it would introduce a hitherto non-existent interdependency between the IMS and the IP-CAN. It could also require a not insignificant additional signalling overhead in the network as the capability of the local access network can changed on a cell by cell basis. S2-072459 proposed that the UE could assist the domain selection process in the case of MT calls, by communicating the IP-CAN capability to the ICCF during session establishment. However, this too would appear to potentially result in additional signalling and increased latency if the UE is required to explicitly signal the access network capability to the IMS during session establishment.  
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Figure 1. Example Terminating Domain Selection for ICS with DSF residing in the ICCF. 

Figure 2 presents an example logical flow in the case where the UE is allowed to determine the appropriate domain for session termination in conjunction with the ICCF based on operator policy and the capabilities of the access network. Note that this example assumes the UE to be ICS capable. Procedures in the case of non-ICS UE are considered to be FFS. It is envisaged the ICS information such as operator policy and RUA PSI DN can be communicated to the ICS UE in a manner similar to that used for terminal provisioning in VCC. Domain selection based on operator policy would enable the home network to remain in control of the domain selection decision. In this case, the UE can also make the decision of whether a PS or USSD based control channel should be used for associated control signalling. A solution such as this would remove the need to pass information between the visited access network and the home IMS, and could also reduce the amount of signalling sent via USSD. Further it makes for a more elegant solution for MT domain selection in the case of an ICS home network maintaining the access network independence of the IMS, and would be gracefully forward compatible as an increasing number of IP-CAN’s become VoIP capable. It could also help to overcome issues relating to domain selection in the case of signalling free mobility between the EPS and legacy access networks. 
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Figure 2. Example Terminating Domain Selection for ICS with DSF residing in the UE. 

The example termination process is as follows:

1. The ICCF will always be included in the call flow for MT calls.

2. If the terminal is IMS registered the ICCF sends an INVITE to the terminating UE (regardless of the capability of the IP-CAN to support real time speech/video e.g. via VoIP which is not known).

a. If the terminal determines it is in a VoIP capable IP-CAN it will respond to the INVITE with a standard 18x response and the session will be established via IMS.

b. If the terminal determines it is in a IP-CAN where VoIP cannot be supported, but where the access network can support simultaneous PS and CS, it will respond with a 183 response, that indicates that the media should be carried via a CS bearer. The UE will then establish a CS bearer towards the ICCF, and the ICCF will correlate the CS bearer with the IMS session (INVITE/183 Progress). The session will be treated as an IMS session using a CS bearer for transport of the media.

c. If the terminal determines it is in a IP-CAN where VoIP cannot be supported and where there is no simultaneous CS and PS in the access network, it could respond by sending a “progress” message via USSD towards the ICCF by way of indicating that the session should be established via the CS domain using I1-cs procedures. The ICCF will correlate with the IMS signalling (INVITE) for the session. Further control and configuration of services will be via USSD.
3. If the terminal is not IMS registered via an IP-CAN but is CS registered, the ICCF will use USSD to send the incoming call notification towards the terminal. The UE will establish a CS bearer towards the ICCF using I1-cs call establishment procedures that the ICCF will correlate with the IMS signalling (INVITE) for the session. Further control and configuration of services will be via USSD.
3
Proposal
It is proposed to add the following text and the message flows in S2-073489 & S2-073490 to TR 23.892 for the case where the Domain Selection decision takes place in the UE in conjunction with the ICCF based on operator policy. 
<<<<First text change>>>>


6.4a.2.2
ADS for terminating sessions

For the I1-ps approach and the I1-cs approach using the ISC for implementation of the I2 reference point, the ADS for terminating sessions is executed by the ICCF which is invoked as the last Application Server as part of the terminating iFC.

NOTE 1: The ADS need not be physically collocated with the ICCF.

NOTE 2: ADS selection criteria is in TS 23.221 section 7.2b, Access Domain Selection for terminating sessions
Alternatively for the I1-ps approach and the I1-cs approach using the ISC for implementation of the I2 reference point, the initial ADS for terminating sessions could be executed in the UE in conjunction with the ICCF based on operator policy and taking into account the capabilities of the access network.
6.4a.2.2.1
Interactions with VCC for ADS of terminating sessions

For the I1-ps approach and the I1-cs approach using the ISC for implementation of the I2 reference point, the ADS for terminating sessions established for ICS UE capable of VCC is executed by the ICCF which is invoked after the DTF of the VCC AS as part of the terminating iFC, or by ICCF in conjunction with the UE based on operator policy and taking into account the capabilities of the access network. TS 23.206 modifications are required.

Editor’s note: Details of modifications to TS 23.206 are FFS.

ADS for terminating sessions established for non ICS VCC subscribers  is provided as specified in TS 23.206.

ADS is performed only once per session.

ADS is not specified for terminating sessions established for non ICS UEs not capable of VCC.
<<<<End of first text change>>>>
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