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1 Introduction
This paper proposes to support the Subscribe-and-Notify of the “CS user state” in the Sh Interface so as to support an efficient method for an IMS AS to get such information. 

2 Problem Description
As described in section 4.3 of TS 23.306, CS registration state is one of the important factors that the domain selection function shall consider. Two methods have been presented so far for the DSF to get the CS registration state information. However, as discussed in document S2-062732, each has a disadvantage:
· UE notification: the UE notifies the DSF of its CS registration state whenever it changes;
Since the UE notifies the DSF of its CS registration state whenever it has changed, the DSF can get and maintain an up-to-date CS registration state of the user it serves and therefore, this method does not introduce any additional latency for information query during termination call establishment. 

However, it may result in a frequent interaction between the UE and the application server and therefore adds significant signalling burden and occupy network resources, especially precious radio resources.
· HSS inquiry: the DSF inquires the HSS for the served user’s CS registration state information whenever it needs it;
In opposition to previous method, the advantage of this method is that it does not need any additional interaction between the UE and the application server. However, it introduces yet additional latency due to the information query during termination call establishment, which is also highly undesirable.
As we can see, both methods have their own disadvantages. To remove both of these disadvantages, we propose the following alternative solution: 
· Enhance the Sh interface to support the subscribe-and-notify (cf. TS 29.328, ch. 6.1.3) with the “CS user state”;

· When a DSF is allocated to a subscriber, i.e., receiving the 3rd-party registration or the first incoming session to an unregistered user it serves, the DSF subscribes to the HSS for the user’s “CS user state”;

· The HSS answers with the current “CS user state” information for that user, and from now on, notifies any changes in the user “CS user state”.
This method does not add any overhead to the signalling between the UE and the network, nor does it add any delay to the terminating call setup, except for the first one if the user is unregistered at that time. However, it depends on the capability to support the Subscribe-and-Notify for the “CS user state” via the Sh Interface.
Although the requirement for the DSF to get the “CS user state” is first introduced in VCC, it is possible that other IMS AS also need to be aware of the “CS user state”, such as the CSI interworking AS and the PNM server. In addition, since the general NeDS (Network domain selection) is an IMS general capability, the requirement is also a general IMS requirement. 
It is currently described in section 4.2.4a of TS 23.228 that “The Sh interface also supports mechanisms for transfer of user related data stored in the HSS (e.g. user service related data, MSISDN, visited network capabilities, user location (cell global ID/SAI or the address of the serving network element, etc))”. However, according to section 6.1.3 of TS 29.328, the Sh interface can currently only support the inquiry of “CS user state”. 
So it is proposed to include the support of "CS user state" for the Subscribe-and-Notify procedure via the Sh Interface to ensure the feasibility of the proposed efficient method. In addition, as VCC, CSI interworking and PNM are all Release 7 features, it is proposed to support this capability in Release 7.

4 Conclusion and Proposal
It is proposed to include the support of "CS user state" for the Subscribe-and-Notify procedure via the Sh Interface in Release 7. If this is agreed in SA2, we will bring a CR to corresponding TS 29.328 and TS 29.329 at next CT4 meeting.
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