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1 Introduction
As described in section 4.3, CS registration state is one of the important factors that the domain selection function shall consider. As for the mechanism how this information gets to the DSF, only two choices have been proposed so far: the VCC UE notifies the DSF of its CS registration state whenever it changes, or the DSF inquires the HSS for the served user’s CS registration state information whenever it needs it. 
As one of the methods relates with a UE requirement, and there is an editor’s note in section 6.1.2 of the current TS 23.206 saying that “Editor's note: It is FFS if the UE provides its current CS status (detach/attached-idle/attached-active) for registration”, it seems better to decide which method shall be finally chosen.

This paper compares the two methods mentioned above, provides a possible alternative, and proposes to remove the mentioned editor’s note.
2 Discussion

As already mentioned, two methods have been presented so far for the DSF to get the CS registration state information, each with their own advantage and disadvantage:
· UE notification: 

The advantage of this method is that, since the VCC 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. This does not introduce any additional latency for such information query during termination call establishment. 

However, it may result in a frequent interaction between the VCC UE and the VCC application and therefore adds significant signalling burden and occupy network resources, especially precious radio resources.
· HSS inquiry:

In opposition to previous method, the advantage of this method is that it does not need any additional interaction between the VCC UE and the VCC application. However, it introduces yet additional latency due to the information query in 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 VCC 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 solution 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.

3 Conclusion and Proposal

As the subscription-based method depends on the enhancement of a general IMS interface, we bring this discussion paper to seek guidance from the VCC drafting group if they see value in capturing this concept in a NOTE and delete the editor’s note on the corresponding issue as shown below. If this is considered valuable, we will bring a discussion paper to the general IMS topic at the subsequent SA2 meeting.

*** First Modification ***

4.3
Domain Selection

For determining which domain shall be selected to terminate the voice call the domain selection function shall be able to use the following:

-
The state of the UE in the circuit switched domain. This state information shall include: Detached, Attached.

-
The UE capability to support the full duplex speech component of IMS multimedia telephony.

-
The state of the UE in the IMS. The state information shall include: Registered, Deregistered.

-
The last known access network type of the IP-CAN when the UE is IMS registered.

-
User preferences and/or operator policy.
-
The domain used by an existing call anchored at the VCC application.
-
The media components included in the incoming IMS multimedia telephony.
Editor’s note: It is FFS on the impact due to the change of access network type (e.g., due to cell reselection).

NOTE: 
The Sh interface can be enhanced to support the subscribe-and-notify of the user’s “CS user state”. The DSF subscribes to the served user’s “CS user state” when allocated to that user, the HSS replies with the current “CS user state” information for that user, and from now on, notifies the user’s “CS user state” whenever it changes.
In case that the call delivery attempt fails in the selected domain, according to operator policy, the domain selection function in VCC application may re-attempt the call setup to the other domain and ensure the reattempt is performed only once, to avoid call looping.

Failure of a call delivery attempt is considered for the present clause to be any call delivery that does not result in successful establishment. This may include: -

· The UE did not respond to the call establishment request.

NOTE: Call forwarding is the CS domain invoked as part of a call delivery attempt is not considered an attempt failure.

*** Second Modification ***

6.1.2
IMS registration

Whenever the VCC UE acquires IP connectivity via an IP-CAN, the UE may register in the IMS. Registration with IMS is in accordance with the procedure as defined in TS 23.228 [2]. The filter criteria contain a condition that a 3rd-party registration should be performed via the ISC interface. IMS registration is performed independently of the UE's CS state.

1.
The UE registers in the IMS as described in clause 5.2.2.3 of TS 23.228 [2].

2.
The S-CSCF informs the DSF (Domain Selection Function) about the registration, using the procedures defined in clause 6.3 of TS 23.218 [10].


*** End of Modification ***
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