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1. Introduction

The combination of VoIMS/ICS and CS Fallback is investigated in this document subject to the latest discussion in the SA2 mailing list. 
At the moment there is a generic statement in the CS fallback specification TS 23.272 section 4.5 related to the interaction between CS fallback and IMS but no specific interactions have so far been defined in particular with regards to the interaction with IMS handsets and the actions that these need to take depending on their configuration when they move in a network domain that supports CS fallback and/or IMS.
This issue also came into discussion lately as part of the IMS SC discussion related to whether it is realistically possible a UE configured to perform SRVCC/IMS VoIP to have two registrations to the IMS prior to executing the SRVCC handover. As a result it was questioned whether the network would ever need to be in position to perform T-ADS for these two registrations. It has to be noted that the SCC AS is able in principle to perform T-ADS amongst multiple IMS registrations, this is not under debate. What we analyse is whether in this particular case (CSFB and SRVCC/ICS MSC-S and UE) multiple registrations will occur in practice based on the behaviour expected in the different UE configurations. 
The overall scenario that is analysed in this paper is the case of an IMS and CS Fallback capable UE that also supports CS fallback and operates into a network where the MSC-S is able to support both CS Fallback and ICS. We will try to answer some of the questions asked offline and in the SA2 mailing list and propose a way forward on this topic. 
2. Questions that need to be answered

- Question #1: Is it possible for an MSC-S to be both enhanced for ICS and support CS Fallback at the same time for the same user?

At the moment there is no text in any of the rel.8 (or rel.9) specifications that prohibits the simultaneous support of CS fallback and ICS by the same MSC-S. Samsung  considers this deployment beneficial to support inbound roaming UEs (e.g. CSFB UEs served in a VPLMN that primarily supports IMS VoIP) but also to provide a migration strategy to operators that “start” with CSFB with a view to later migration to IMS VoIP (albeit they still want to support the CSFB-only UEs rolled out in an “early deployment” stage). 

In general CS fallback can be considered just as an enhancement in the EPS network that transfers the UE to a CS RAT which provides access to the CS CN. In that respect when the UE has been transferred to a CS RAT due to CSFB is not any different for an MSC from the perspective of ICS. In other words the migration strategy of CSFB to IMS using ICS is not at all different to the “normal” migration from 2G/3G CS to IMS using ICS standards in general.

The synchronisation issue for supplementary services between CS and IM CN that was raised in the email discussion is a general issue that needs to be addressed for all cases and is not at all different or more complicated in the specific case of CSFB.Overall if ICS is supported for the user in the home network, then mechanisms shall be used to centralize services in IMS when CFSB or any other CS access is used in the visited network, whether that be the use of ICS UE, use of MSC enhanced for ICS or use of CAMEL Phase 1 O-CSI. 

Another good reason for an MSC-S enhanced for ICS to also support CS Fallback is the support for emergency calls from rel.8 UEs that do not have IMS emergency call capability.

Conclusion: It should not be precluded that an MSC-S that supports CSFB can also be enhanced to support ICS. Support for ICS and CSFB can co-exist for the same MSC and the same user . Also a UE configured to support CSFB can also use have the ICS-user flag enabled in the user configuration profile.
- Question #2: Can a UE simultaneously perform EPS/IMSI combined attach as defined in TS 23.272 and perform IMS registration for voice services at the same time if they have the ICS-user flag enabled? 
We analyse this question assuming that the answer in the previous question is that it is indeed possible to have an MSC-S that supports both CSFB and ICS. Another pre-requisite in order to simplify the options is to  assume that the “configuration” and capability to perform VoIMS also assumes SRVCC but the support for ICS is not a pre-requisite and will be analysed separately.
At the moment all the procedures defined in TS 23.272 are built around the concept of a UE “configured to perform CSFB” and not a UE that is simply “capable to perform CSFB”. Hence it is assumed that the “configuration” is what determines the UE that is CSFB capable to perform CSFB procedures.  In other words a UE that is not “configured” to use CSFB will not perform CSFB procedures (e.g. combined EPS/IMSI attach) even if it capable to do so.
It is unclear to the authors of the paper whether TS24.216 will still be used by CT1 in rel.8/9 in order to indicate this “configuration” of the preferred voice domain. Also it is not very clear and pending on the answers provided by CT1 in S2-091781 what the distinction will be between normal and emergency mode operation, i.e. whether the UE will behave based on this configuration for the emergency case. Pending on this answer we focus on this paper and the associated CRs only on the normal non-emergency case in which case it is clear that the TS 24.216 configuration will drive the UE behaviour.

If we then assume that TS 24.216 is used based on its existing principles, then it defines 4 different configuration options as part of the preferred domain element: 

0 – Indicates the preference for CS domain.

1 – Indicates the preference for IM CN subsystem.

2 – Indicates the preference for CS domain only.

3 – Indicates the preference for IM CN subsystem only.

The interpretation is that if the UE is configured 
with the value 0
If the UE is also ICS capable and the ICS user flag is set for this user and the EPS/IMSI attach succeeds:
· it shall follow procedures for ICS UEs; currently TS 23.292 states in section 7.2.2: “IMS registration via IP-CAN is performed independently of the UE's CS state”. This means that the UE will behave like a normal ICS UE, i.e. it will also register in IMS and use Gm for supplementary services etc but use CSFB as a “voice bearer”. To make it clear this will be similar UE behaviour to when it uses rel.99 UMTS (assuming that the PS RAT is not capable to be used for VOIP, but the Gm can be used for mid-call services)
If the UE is not ICS capable but the ICS user flag is set for this user and the EPS/IMSI attach succeeds:

· the UE will be using the CS domain for user plane and supplementary services. The UE will not perform IMS registration for voice services and will manipulate supplementary services like it is defined in section 7.6.2.9.1 of TS 23.292 “Supplementary services for UEs not supporting MMTel”. 

If EPS/IMSI attach fails then the UE shall perform IMS registration for voice services. 
with the value 1

- in all cases (i.e. ICS capable or not but the ICS user flag is set for this user) the UE will either 
(a). perform combined EPS/IMSI attach right from the start and then perform IMS registration, in which case we have the issue of having to “choose” between two IMS registration for this UE in the SCC AS for T-ADS, or 
(b). not perform combined EPS/IMSI attach, but if the IMS registration fails, then it will perform a combined LA/TA with IMSI attach in order to indicate to the MME the support for CSFB and proceed with CSFB from there on.
with the value 2

- in all cases (i.e. ICS capable or not but the ICS user flag is set for this user) the UE will perform combined EPS/IMSI attach and not perform IMS registration even if the EPS/IMSI attach fails. Then depending on whether this UE is mode 1 or 2 it will follow the relevant procedures defined in TS 24.301.

with the value 3

- in all cases (i.e. ICS capable or not) the UE will perform “normal” attach and then perform IMS registration.  

Conclusion: There is a case where the UE might end up with two registrations in IMS, prior to the execution of the SRVCC handover and is possible when the UE is configured with value 1 and the case (a) is chosen as the preferred procedure. It has to be decided in this case of UE configuration of preferred domain with value 1 what the preferred UE behaviour will be. 
3. Conclusion

It is proposed to decide the answers on the following two questions:

1. is it possible for ICS and CSFB to co-exist for the same MSC and the same user 
2. is a UE configured to simultaneously use VoIMS/CSFB in this order of preference i.e configured with value 1 in the preferred domain as per TS 24.216, then: 

a. perform combined EPS/IMSI attach, right from the start and then perform IMS registration rather if the IMS registration fails it should perform “combined LA/TA Update with EPS/IMSI attach” as per TS 23.272. This would require clarifications in TS 23.272 or

b. not perform combined EPS/IMSI attach, rather if the IMS registration fails perform “combined LA/TA Update with EPS/IMSI” attach as per TS 23.272. 
Depending on the decisions in 1,2 relevant  clarifications  should be performed in TS 23.272 and TR 23.838.

Also LS might be beneficial to be sent to CT1 to clarify the analysis from SA2’s point of view of the problem and ask for feedback
Samsung are providing CRs [S2-092155, S2-092270] and are volunteering to draft an LS to this in case the above working assumptions are agreed as the way forward.
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