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Abstract of the contribution: This contribution outlines a problem area in T-ADS that can cause unnecessary delays in terminating home routed IMS voice traffic by the SCC AS. This is due to sending more HSS queries to the MME/SGSN in the VPLMN than needed.  A solution is proposed how to mitigate the unnecessary HSS queries, and hence optimizing T-ADS.

1.0 Introduction
The current solution being worked for T-ADS optimization, as agreed in CRs S2-100848 (for 23.221), S2-100849 (for 23.401), S2-100851 (for 23.060), and S2-100933 (for 23.292) at SA#77 in Shenzhen, uses IMS Voice over PS Indication plus Timestamp to help determine the most recent radio access system contacted by the UE. This solution proposes a query to be generated by the HSS towards SGSN/MME every time a home routed terminating call arrives to determine if IMS voice over PS is supported by the access system last contacted by the terminating UE. The following call flow depicts this situation:
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Problem with the current solution being worked

According to the current solution being worked, an HSS query to both SGSN and MME ALWAYS happens when a home routed terminating call treatment is required by the SCC AS T-ADS function, which will have the following negative consequences:
· Increased signaling load in the core network

· More DELAYS added for:
· S6a/S6d/Gr = Roaming Interface

· Can take a long time to get necessary information from VPLMN
 （e.g. HPLMN is in Asia and VPLMN is in South America/Africa?) 
Hence, further optimization in T-ADS is required by reducing unnecessary HSS signalling.
2.0 Method for reducing HSS signaling
According to TS 23.401 and TS 23.060, Location Update happens when: 

· UE changes the node. (MME ( MME, SGSN ( SGSN)
· UE changes the RAT when ISR is not activated
This is depicted in the following figure:
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Based on the above, if useful information can be sent to the HSS upon Location Update, it will help HSS to AVOID unnecessary queries to SGSN/MME, resulting in reduction of T-ADS call termination set-up time.

The following useful information can be passed to HSS upon Location Update:

1. ‘ISR deactivated’ flag (YES or NO)
2. ‘IMS voice over PS session supported indication’ indicator

3. ‘All TA Lists in MME have homogeneous IMS voice capability’ indicator

4. ‘All RAs in SGSN have homogeneous IMS voice capability’ indicator

With the above information available at the HSS, along with the already available ‘timestamp’ of last location update from SGSN and MME, the following can be achieved:

· If ISR is active (i.e. ISR deactivated flag is set to NO), then HSS can OMIT sending a query to MME/SGSN as the query will not give any new information.
· If ‘IMS voice over PS session supported’ indicator is homogeneous in all RAs/TAs in a SGSN/MME, then again HSS can OMIT sending a query to MME/SGSN, as the information available is sufficient to terminate the call.
· If ISR is deactivated (i.e., ISR deactivated flag is set to YES), and VoIMS capability is not homogeneous in RAs and TA Lists, then a query can be sent to SGSN/MME to obtain the latest access system where the UE is connected.
The following flow chart is provided to show the logic of HSS:
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3.0 Conclusions & Proposal
· HSS sending query to MME+SGSN upon every terminating call means increased delays + signaling load.
· Solution to mitigate above problem is required.
· HSS also stores ‘time stamps’ of the last updates from SGSN/MME.
· Upon Inter-SGSN/Inter-MME mobility event, it is proposed that SGSN/MME sends the following in Location Update message
· ‘ISR deactivated ’ indicator
· ‘IMS voice over PS session supported indication’ indicator

· ‘All TA Lists in MME have homogeneous IMS voice capability’ indicator

· ‘All RAs in SGSN have homogeneous in all areas under SGSN’ indicator 
· HSS sends query to SGSN/MME in VPLMN only when special ISR handling is required and voice over IMS capability is not homogeneous in all RAs/TAs. 
· Supporting CRs are provided for TSs 23.401 and 23.292.
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