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1. Introduction

This paper proposes to consider the de-registration procedure of a CSI capable UE for unregistered state. 
2. Discussion

For a CSI capable UE, an incoming request for a voice call has to be forwarded to the CSI AS by the S-CSCF at the terminating IMS whether it is registered to IMS or not. Because when the CSI capable UE receives a call, it may want to register to IMS to use CSI functionality. 
During the registration procedure, the CSI capable UE indicates its CSI capability. So an incoming request for a voice call can be forwarded to the CSI AS.
Because the CSI service is not a subscription-based service, if the CSI capable UE has de-registered from the IMS, there is no way to forward the incoming call request to the CSI AS. 

To transfer a CSI interworking-related incoming request to the CSI AS while unregistered, the CSI capable UE indicates its CSI capability information also during the de-registration procedure. And the S-CSCF has to handle CSI Interworking in similar way with the unregistered services.  

With this reason, the S-CSCF puts its name on the HSS in order to perform CSI Interworking when the UE is unregistered. And it is beneficial to handle the unregistered service in the CSI AS.
3. Conclusion

Thus, this contribution proposes the following additional section for the CSI Interworking of unregistered state. 
*** FIRST CHANGE ***

6.1
General architecture
A CSI application server (CSI AS) is introduced in IMS to meet the requirement of the CSI interworking. 

The figure 6.1 describes the general architecture for CSI interworking when IMS origination and CSI termination is used.
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Figure 6.1. General architecture and signalling flow in case of IMS origination and CSI termination
The thick solid lines with colors present the signalling flow between UE 1 and UE 2. The multimedia IMS session (blue line) which is initiated by UE 2 is routed to the control entity in IMS domain 1, and then spited by the the CSI AS into two sessions: one is for the voice call and the other is for other services. The control entity forwards the voice call (yellow line) to CS domain 1, while it forwards the IMS session (green line) for other services to PS domain 1. 

The figure 6.2 describes the general architecture for CSI interworking when CSI origination and IMS termination is used for the CSI interworking.


[image: image2.emf]CS

IMS

xRAN

CS 

domain

1

PS 

domain

1

PS 

domain

2

IMS 

domain

2

IMS

Domain

1

xRAN

UE 2

UE 1

Gm

Uu/Um

Mw

Gm

IMS session (other)

IMS session (for voice)

CS call (for voice)

IMS

CSI origination IMS termination


Figure 6.2. General architecture and signalling flow in case of CSI origination and IMS termination
The thick solid lines with colors present the signalling flow between UE 1 and UE 2. The voice call (yellow line) which is initiated by UE 1 is routed to the UE 2 via the IMS domain 2 with normal CS/IMS interworking procedure, while the IMS session for other services is routed to UE 2 with normal IMS routing procedure. 

Note that this is for the case when the UE in CSI origination is not subscribing the VCC service.
When an IMS session with voice component arrives in the S-CSCF of CSI termination, the S-CSCF forwards the session to the CSI AS based on the initial Filter Criteria (iFC) downloaded from the HSS. 

It is FFS whether the IMS session with non-voice component shall also be forwarded to the CSI AS.

The CSI AS decides how to process the incoming session. Detailed behaviours for the CSI AS are described in section 6.2

*** SECOND CHANGE ***

6.x
De-registration of CSI capable UE
If a CSI capable UE de-registers from the IMS with the current IMS de-registration procedure, it is not possible to perform CSI interworking. All the sessions towards the CSI capable UE will fail due to the unregistered state. 
The CSI capable UE indicates its CSI capability during the IMS de-registration procedure. The S-CSCF sends Cx-Put with its name to the HSS in order to keep the S-CSCF name for the CSI Interworking.
And it is beneficial to handle the unregistered service in the CSI AS.

[image: image3.emf]S-CSCF HSS

1. REGISTER

(CSI capability, expire = 0)

5. Cx-Put

(Public User ID, Private User ID, keep S-CSCF Name)

7. 200 OK

6. Cx-Put Resp

UE

2. service control

CSI AS

3. REGISTER

(CSI capability, expire = 0)

4. 200 OK


Figure 6.x. De-registration of CSI capable UE
*** END OF CHANGES ***
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