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1. Introduction

During the ICS’s discussion, there is suggestion that ICS user should be registered to IMS network when using CS access only. This paper tries to clarify that, the real requirement is that the ICS user should get IMS centralized controlled services when using CS access only. While ICS users should be registered to IMS network is in fact not an architectural requirement but one of solution. 
2. Discussion

2.1 Requirement discussion

The basic assumption of ICS is to provide users IMS centralized controlled service, even in case the user is attached to CS network and does not register to IMS network. 

In order for user to get IMS services, the session should be routed to some ASs, e.g. TAS, to execute service logic. IMS architecture uses iFC configuration to solve this trigger problem. There are iFC configurations for both registered services and for unregistered services. That is, even the user is not registered to IMS network; it still can get IMS services.

There are some ASs which originally need not to consider UE’s registration status, for these ASs, what we have to do is to ensure the service triggering, which can be ensured within current R7 capability mentioned above.

There are also some ASs which originally need to consider the UE’s registration status, i.e., consider whether the UE is reachable. Considering the cases of ICS, these ASs may currently need not only consider whether the UE is reachable, but also need to consider via which domain the UE is reachable, i.e., get and clearly distinguish the UE’s status information in the CS domain and the IMS. The following TAS and ADS are two examples. 
TAS: For ICB service, if user sets ICB only for CS access and does not set ICB service for PS access, when session request comes to TAS, TAS can reject this incoming session request in case UE is only reachable in CS access. 

ADS: ADS needs to get both IMS register status and CS attached/detached information to select suitable access network to handle the session. 

Conclusion 1: 

In order to provide IMS service to ICS user in case they are only attached to CS network, session need to be routed to IMS ASs. From some ASs’ point of view, they need to get whether the UE is reachable through CS access or through PS access. 

2.2 Different approach discussion

There are two different approaches for this registration requirement. 

Registration approach: Some companies proposes one potential approach, it is: RUA will execute IMS registration/deregistration on behalf of UE when RUA gets the UE’s detached/attached information. 

Notification Approach: Another potential approach will be: Related ASs (e.g. TAS, ADS) subscribe this information and be notified when this information changes.

The following scenarios should be taken into account:
a) Solution for ICS UE 

b) Solution for non ICS UE

c) Solution for ICS users swapping card between ICS UE and non ICS UE
1) Registration Approach analysis

 In this approach, if RUA gets the UE’s CS attached/detached information, it will register to IMS network on behalf of user. 

For ICS UE, RUA will get required information for the ICCC established between UE and RUA. 

For non ICS UE, there are different proposed solutions on how to provide IMS centralized controlled service. Since there are some solutions that RUA will not be mandated in the network side, there will be necessary for some functionality other than RUA to execute this kind of registration. 

Taking the swapping cards scenario into account, how do these different solutions coordinate in one network need FFS.
2) Notification Approach analysis

 For both ICS UE and non ICS UE, related ASs can subscribe CS attached/detached information from RUA, or can subscribe this information from a general Presence server (in this case, RUA needs publish information to Presence server), RUA or Presence server will notify related AS if the information changes. 

For ICS UE, the RUA can get accurate CS attached/detached information via ICCC; while for non-ICS UE, the RUA can get CS attached/detached information from the HSS. By using this method, this simple solution works for several scenarios: for ICS UE scenario, for non ICS UE scenario, for swapping card between ICS UE and non ICS UE scenario also.

Notes: In the case of RUA gets the information from HSS, the information is far from accurate since the delay of purge, however, considering the situation that the UE is usually always attached in the CS domain, and if it is detached, the handling latency is less important, we think it is enough to use such rough information along with some failure handling for non-ICS UE.
This approach needs to consider the following issues: 
a) How to route session request to ASs? 

To solve this question, we can reuse unregistered service mechanism which is used in VCC Rel 7 to do the session message routing. 

Further question will be: how to solve the conflict between unregistered service and some other service, such as TAS?

We can solve this by always chaining unregistered service AS in session path. Let this unregistered service AS decide whether the unregistered service should be executed or not. In another word, if this unregistered service AS gets the information that user is not attached in CS and not registered in IMS, it will execute the unregistered service, otherwise it will not execute the unregistered service. 

b) What’s the impact on the existing ASs if using unregistered route mechanism?

For some ASs which originally need not to consider UE’s registration status, there is no change request. 
For some ASs which originally need not to consider UE’s registration status, it may also needs to distinguish the CS “register” from normal IMS register (we already have TAS’s CFNRc as an example). That is, there are some new change requests for AS’s service logic. Comparing this new functionality requirement, the impact of using subscribe/notification mechanism to get some information is analogous.  

Conclusion 2: 
Notification approach is a simple solution works for most of the scenarios. 
3. Conclusion

The following changes are proposed to add to the architectural requirement:
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5
Architectural Requirements and Considerations 

5.1
Basic Assumptions
In order to provide IMS service to ICS user in case they are only attached to CS network, session need to be routed to IMS ASs. Some ASs need to get sufficient information for accurate service execution, e.g., need to know whether the UE is reachable through CS access or PS access.
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