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Abstract of the contribution: This paper compares two alternatives of T-ADS enhancement and proposes the way forward.
1. Introduction
2. Problem SA2 was trying to solve

The following figure depicts the current behaviour of T-ADS.
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Figure 2-1: Current behaviour of T-ADS
SA2 previously discussed the following two issues, namely the race condition between T-ADS and Location Update, and also the issue that the current T-ADS doesn't work when ISR is active.  This is depicted as follows:
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Figure 2-2: Two problems of current T-ADS (Left: Race condition / right: ISR problem)

SA2 have seen two solution alternatives which try to address above problems - the following sections will summarise the solutions.
3. Alternatives

3.1. Alternative 1: Pre-Paging upon T-ADS query

In this alternative, MSC and MME sends paging to UE, when they receive query from HSS (and if UE is in IDLE mode).  This alternative is summarised in S2-111601.
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Figure 3.1 - Alt.1: Pre-paging

3.2. Alternative 2: Extra timer in MME/SGSN
S2-111685 captures this alternative.

---------------------- extract from S2-111685 --------------------

· Both SGSN and MME have been queried by the HSS to check the IMS Voice over PS support and the timestamp (this implies that the IMS Voice over PS support is not homogenous in TA and RA).

· If the UE now performs RAU/TAU to SGSN/MME that has just been queried, the SGSN/MME that has been queried by the HSS can send an updated information to the HSS, informing the HSS that the just send information is not correct anymore. 
· Note that the SGSN/MME would do that only within a certain time period, hence if the TAU/RAU is performed after this time period, then there would be no need to update the HSS anymore because it can then be assumed that the update would come too late.

· The HSS, if receiving this updated information, will act as follows

· In case the HSS has not yet responded to the SCC AS (e.g. it still waits for the feedback from the other serving node), then the HSS will take the update information into account before responding to the SCC AS (i.e. would use the newer timestamp). The SCC would then proceed as already specified in Rel 9. 

· In case the HSS has already responded to the SCC AS, then the HSS could send an update to the SCC AS. The SCC AS, when receiving the update before having processed the call, will take it into account for T-ADS decision. If already having  processed the call, then the T-ADS would be performed again and a second call termination attempt is started (assuming the first one will fail anyway but there is no need to wait for the call termination failure).
---------------------- extract from S2-111685 --------------------
4. Comparison
Comparison of alternatives is done as follows:

Table 4-1: Comparison of Alternatives

	
	Alt.1 Pre-Paging
	Alt.2 Timer

	1. Delay due to the enhancement
	Depends (i.e. Delay only happen when UE is out of coverage. In this case, the amount of delay is depending on the value of the paging timer.)
	Yes (The amount of delay depends on the value of the timer)

	2. Applicability of Delay
	Delay limited to the case

	Delay happens to all incoming calls

	3. Network Impact
	· Pre-paging in MME, MSC
· Protocol impact on MME, SGSN and HSS
	· Addition of timer in MME, SGSN

· HSS / SCC-AS to wait for certain period of time to receive the update from MME/SGSN

	4. UE impact
	None
	None

	5. Impacts on radio protocol and cell-reselection strategy
	None
	None

	6. Radio resource consumed
	Extra radio resource consumed due to paging to both RATs
	None

	7. Does T-ADS work if ISR is used?
	T-ADS still works even when ISR is used
	T-ADS does not work when ISR is used


Which is better?
Criteria Alt.1 better than Alt.2: 
1, 2, 7

Criteria Alt.2 better than Alt.1: 
3, 6
5. Conclusion

The comparison above shows Alt.1 is better than Alt.2.  
Alt.1 can kill two birds at one stone (Alt. 1 solves both ISR problem and the signalling cross problem which were previously raised, while Alt.2 only solves the signalling cross problem and not ISR one). 
Also, at least the author of this paper doesn't like the fact that considerable delay happens to *ALL* incoming calls if Alt.2 is chosen.
Therefore it is proposed to go for Alt.1 as a way forward. If SA2 agrees with this proposal, necessary CRs for Alt.1 will be provided in the next meeting.
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