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1
Introduction

This contribution summarizes the issues related to the use of CS-status indication to enable unregistered and registered state services invocation at the S-CSCF. (Resubmission of S2-073555)
2     Summary of Issues.
2.1  Making IMS Core Access Aware
The approach suggested by the proposal breaks a strict rule that has been adopted consistently in the past and that ensures that the IMS core remains access independent and access unaware. To that effect, IMS has resisted attempts by other standard bodies when contributions and/or CRs were brought in and were deemed access specific.

That rule will be broken if IMS accepts changes to its core interface Cx, and existing specifications for the nodes implementing Cx, for what is clearly an access specific situation. 

Over the long term, the architecture will suffer, and as such, IMS should maintain the rule of keeping the IMS core access independent and access unaware and handling access specifics at the edge.

2.2  Potential Inconsistency due to proposed CS iFC
Consider the case when a subscriber was IMS registered but then lost bearer connectivity. The subscriber profile remained in the S-CSCF and is not purged until registration times-out. If the same subscriber became CS-registered in the meantime, then according to the proposed solution, the IMS registration will be used and consequently the iFC associated with IMS registration will be used for any session handling. This is the wrong iFC and the only remedy for this is to have the service profile for IMS and CS the same.
This does not just apply for the registered case, but also for the unregistered case (as we have an analogous scenario there). 

2.3  Relation Between CS-Status indication and IMPU
The current proposal in TR 23.892 does not address the relation between the CS status indication that is received by HSS and the public identities that an ICS subscriber have. This is especially critical in cases when an ICS user has more than one IMPU. More standard work is required to clarify such a relationship which will further bring CS specific impacts to the IMS core.
2.4  Inconsistant Information in Application Servers

The lack of support for the CS registration status from the Registration Event package implies that the information that an AS receives from subscription to the event package is incomplete and cannot be fully trusted. This implies that AS must always rely on Sh.

Given that Sh is currently optional, it seems almost a forgone conclusion that Sh must be supported by all nodes for this feature to work. This effectively makes Sh mandatory.  
Alternatively, the Registration Event package will have to be updated. In which case, IETF needs to be involved to do such update. 
2.5 Incompatibility between CS-Status indication and Dynamic Allocation of Application Servers (ASs) to Subscribers

The current proposal for CS-Status indication does not work with dynamic allocation of Application Servers to subscribers feature.

Consider the case of a terminating call to an ICS UE that is not registered in IMS, but is CS registered and HSS holds that information. Since dynamic allocation of ASs to subscriber allocates an AS to an IMS registered UE at IMS registration time, and since such an ICS UE did not register in IMS, it is not possible to select a TAS to handle that subscriber incoming call. Although this issue can be remedied using static allocation of ASs to subscribers, it has significant drawbacks due to scalability issues that will result. Not withstanding the O&M overhead to be incurred for static allocation of AS to UEs, which was one of the key reasons that this feature was deemed essential.
2.6 Network Restrictions due to the Limited options for pushing CS Status Indication to the IMS Domain
Consider the case of a CS-only registered ICS UE, that is also VCC enabled, and that receives a terminating call. When TAS receives the incoming call, according to the current proposal, TAS will have to retrieve the UE profile using Sh. This is due to the fact that TAS did not receive a 3rd Party REGISTER message that would have allowed it to retrieve the profile before the call arrives. Retrieving the profile and the processing associated with it will, delay the processing of the incoming call. 
There are a number of other services today (both standard and proprietary) which relies on the 3 party register message in order to be able to execute service initialization (e.g., updating current presence status, notifying the user that it has a voice mail waiting). In the case of a CS-only registered UE, these types of services will not be able to work properly, and cannot then be provided in a consistent manner for ICS UEs. 
2.7 Ambiguous Call Cases due to the lack of correlation between CS-status and Public Identities

This section lists one example for a call case that will be incorrectly processed due to the lack of correlation between CS-status indication and an IMPU.

Consider the case of a CS-only registered ICS UE that is also a VCC UE, and that receives a terminating call using the subscriber SIP URI. When TAS receives the incoming call, TAS realizes that the call can be delivered to the CS domain for that user. TAS then forwards the call back to S-CSCF so the DSF can deliver the call to the user in the CS domain. If such a user has 3 Tel-URIs as aliases for that SIP-URI, it is not clear which Tel-URI should be tried by the DSF to successfully deliver the call. These Tel-URIs correspond to actual 3 MSISDN numbers the UE owns.

On the other hand, if indeed a RUA registration is performed then the MSIDSN corresponding to the CS-registered IMSI could have been derived and the right UE could be reached.   
2.8 Impacts on Current Deployments 

Although HSS from a standard point of view includes HLR, most deployments have a physically stand alone HLR that is not co-located with HSS. As such, the transfer of the CS-status indication from the HLR to HSS is undefined, and does not take into account existing physical deployments. Hence, such a solution may not be easily deployable and may limit choices for operators.    
3     Recommendation

The Cx-Status indication is a new concept, and has previously not been very well analyzed. It is clear from the above technical and non-technical issues that Cx-Status indication introduces substantial limitations, where it can be questioned if it is really a workable proposal solving the current requirements. The analysis also indicates that there seem to be no possible solutions that can resolve all those issues without substantial changes to the whole procedures. This is primarily due to the incompatibility of such a solution with the IMS architecture which depends on an IMS registration for so many decisions.

As such, it is recommended that this proposal is not considered further as a viable alternative for performing IMS registration.
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