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Abstract of the contribution: This paper analyses the ongoing HSS-based solution to improve the T-ADS in the SCC AS and proposes some changes on it. The proposal is that it is the HSS retrieves the IMSVoPS (i.e. IMS voice over PS session supported) indications and other information from the MME/SGSN when it receives the query message from SCC AS instead of the MME/SGSN providing IMSVoIP indications to the HSS in the attach or TAU/RAU procedures.
Discussion
At SA2#76 the discussions on T-ADS conclude that the HSS-based solution was selected. The solution is that the MME / SGSN provide the HSS with the IMSVoIP indication in Attach or TAU/LAU procedures and the SCC AS retrieves the indication when needed.
However, no CRs were agreed at the meeting. Some issues were discussed and they are difficult to be solved, the meeting could not come to a consensus on them, especially how the solution to work in ISR and common 2G/3G RA scenarios.

Given the above, this paper analyses this ongoing HSS-based solution and proposes a way forward.
Analysis of the ongoing HSS-based solution

The ongoing HSS-based solution is described in S2-096856, S2-097412, S2-097414, S2-097416 for SA2#76. 
The following issues and drawbacks can be identified with the ongoing HSS-based solution:
1) The additional signaling loads and impacts on the deployment.
The solution requires that the MME / SGSN not only provide the IMSVoIP indication to the HSS when the UE performs attach and TAU/RAU to a new MME/SGSN, but also provide the most recent IMSVoIP indication to the HSS when the UE performs TAU/RAU within the old registered MME/SGSN if the IMSVoIP capability of the current TAI list/RA has changed. 

The new requirement of this solution results additional signaling loads between MME/SGSN and HSS if the IMSVoIP capability is not deployed in the whole network. Especially in the scenarios that there is subway through the IMSVoIP capability changed area, the impacts of the resulting additional signaling loads on the HSS will be large.
2) The problems in common 2G/3G RA and ISR scenarios
The UE does not perform RAU if it changes RAT but in the same common 2G/3G RA, in this case the SGSN doses not know the current RAT type of UE. If 2G/3G have different IMSVoIP capabilities, the SGSN can’t provide the correct IMSVoIP information to the HSS. 
In the current solution, the SGSN sends an “SR indication” together with the IMSVoIP indication to the HSS, to indicate whether the current RA is the common 2G/3G RA or not.
If the UE move into or out of a common 2G/3G RA area, even if the IMSVoIP capability is same, the SGSN should also send an update location with the “SR indication” to the HSS. This would add additional signalling load between the SGSN and HSS. Even with the resulting additional signalling load, the SCC AS can not rely on the IMSVoIP indication if the UE is in a common 2G/3G area. 

In case of 3G/LTE scenario, the ISR should be deactivated, otherwise the impacts and effects are same with common 2G/3G RA scenario.
Actually, most of UEs may move in and out and perform TAU/RAU for a long time in the IMSVoIP capability changed area, but there is no IMS mobile terminating voice session in this period of time, the HSS doesn’t need those information.
The HSS query IMSVoIP indications solution
Considering the above drawbacks of the ongoing solution, and the IMSVoIP information is actually only used when there is IMS mobile terminating voice session and the SCC AS needs to perform T-ADS, this paper proposes the following solution based on it.
MME / SGSN do not provide the IMSVoIP indications to the HSS. Instead, the HSS retrieves the IMSVoIP indications from the registered MME / SGSN when the HSS receives the retrieving IMSVoIP information message from the SCC AS. The MME / SGSN provide the IMSVoIP capability indication of the UE current RA/TAI list to the HSS. The MME / SGSN can also provide other UE information to the HSS, i.e. mobility management states of the UE (idle or active), ISR status, common 2G/3G Routeing Area Indication, and RAT type of the UE. One possible way is adding a new message and the other way is extending the MAP-PROVIDE-SUBSCRIBER-INFO message to carry the information to the HSS from MME/SGSN. The HSS provides the UE information to the SCC AS. 
Comparing with the ongoing solution, the HSS query solution has the following advantages and disadvantages.
Advantages:
1) There is no additional signaling load between MME / SGSN and HSS after TAU / RAU to the same MME / SGSN if the UE has no IMS Mobile Termination session.
2) The T-ADS is more determinative with this solution than the ongoing solution in some cases, even in ISR activated or common 2G/3G RA scenarios, e.g. if the UE is in active state in MME and the IMSVoIP is supported in the UE camping on TAI list, the SCC AS can get and consider these information when performing T-ADS with this solution. 
3) The solution can be seen as a general enhancement to the system as the HSS can use the function and the message to retrieve other information from MME / SGSN also if need in future.
Disadvantage: Increase the call establishment time because of the interaction between the HSS and MME / SGSN when the UE is in idle state. 
Proposal
We propose SA2 to consider the above descried HSS query IMSVoIP indications solution and the corresponding CRs to TS 23.292, TS 23.060 and TS 23.401.
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