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Abstract of the contribution: This paper discusses the mismatch between SA2 and CT4 interpretations of “Homogenous Support of IMS Over PS Sessions”, the impacts to the solution for T-ADS when UE capabilities are taken into account in MME/SGSN, and propose a way forward. 
Discussion
At SA2#89, TS 23.401 CR#2333R4 introduced the new "UE Radio Capability Match Request" procedure, whereby the MME can learn from the eNB the "Voice Support Match Indicator", which is used to set the "IMS voice over PS Session Supported Indication" that the MME will send to the UE, which will use it to decide whether to initiate a voice call in PS domain or in CS domain.

UE SRVCC capability can also be modified by the UE at NAS layer (in Attach Request and TAU Request) and is another input for the MME to set the "IMS voice over PS Session Supported Indication". 
At Initial Attach and TAU procedure, the MME can include “Homogenous Support of IMS Over PS Sessions” in Update Location Request sent to the HSS.

“Homogenous Support of IMS Over PS Sessions” is locally considered at the MME as static based on the network configuration. 
When configured in the MME to SUPPORTED or NOT-SUPPORTED, “Homogenous Support of IMS Over PS Sessions" is valid for all the TAs controlled by the MME. Otherwise, in case of non-homogeneous support in the MME i.e. some TAs support VoPS, others don't.
In an homogeneous network, the VoIMS support by the UE is independent from the TAs: indeed, if the UE is capable of VoIMS in a set of TAs (checked by the UE Radio Capability Matching procedure) and if the network is homogeneous, then the UE is VoPS capable in all the TAs of the MME.

“Homogenous Support of IMS Over PS Sessions" at HSS reflects the homogeneity of the VoPS support for the combination of Network+UE, as this is intended to help the HSS to optimize the signalling load:
· When “Homogenous Support of IMS Over PS Sessions" at the HSS is SUPPORTED or NOT-SUPPORTED, the HSS does not need to trigger a T-ADS data retrieval at each MT call as it knows the combined UE+Network VoPS support status;

· When “Homogenous Support of IMS Over PS Sessions" at HSS is unknown, the HSS does not know what the status of UE+Network VoPS support is, and therefore needs to retrieve the T-ADS data at each MT call.

This means that the “Homogenous Support of IMS Over PS Sessions" flag sent to the HSS should be a combination of the local “Homogenous Support of IMS Over PS Sessions" value and of the UE Radio Capability Matching procedure result. This will indicate the HSS whether the T-ADS data retrieval is necessary or not, and whether VoPS is supported or not supported in all TAs of the MME.

Principle 1: The “Homogenous Support of IMS Over PS Sessions” indication to the HSS is a combination of the MME local “Network Homogenous Support of IMS Over PS Sessions” which is configured in each MME/SGSN and of the UE VoPS capability which is verified via the UE Radio Capability Matching procedure.
In addition, there are two issues to solve.
Issue A: Different CT4 and SA2 interpretations
If we look at SA2 and CT4 specifications with regards to the signalling of “Homogenous Support of IMS Over PS Sessions”, and the behaviour of the HSS, it seems that there are discrepancies:
TS 23.401 Initial Attach procedure step 8 specifies: " Homogenous Support of IMS Over PS Sessions indicates whether or not "IMS Voice over PS Sessions" is supported homogeneously in all TAs in the serving MME.".
However, TS 29.272 Table 5.2.1.1.1/1 (Update Location Request) specifies:
	Homogeneous Support of IMS Voice Over PS Sessions
	Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions
	O
	This Information Element, if present, indicates whether or not "IMS Voice over PS Sessions" is supported homogeneously in all TAs or RAs in the serving node (MME or SGSN or combined MME/SGSN).

The value "SUPPORTED" indicates that there is support for "IMS Voice over PS Sessions" in all TAs or RAs.
The value "NOT_SUPPORTED" indicates that there is not support for "IMS Voice over PS Sessions" in any of the TAs or RAs.


This is aligned with TS 29.272 clause 5.2.1.1.2 (Detailed behaviour of the MME and the SGSN), which specifies:
"If the MME or SGSN knows about the homogeneity of the support of IMS Voice over PS Sessions in all TAs or RAs associated to that serving node (i.e., it is supported in all the TA/RAs or it is not supported in any of the TA/RAs), it shall include this indication to the HSS in the "Homogeneous Support of IMS Voice over PS Sessions" IE."
In TS 29.328 clause 7.6.18 (T-ADS information), especially in the following note,

"NOTE:
The Last UE Activity Time and the Last RAT Type may not be available to the HSS if all the serving nodes have indicated during the Update Location the same type of homogeneous support, or not support, of IMS Voice Over PS Sesssions since, in that case, the serving nodes do not need to be explicitly requested for T-ADS Data." 

CT4 has specified three alternative behaviours for "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" in the HSS:

· "Homogeneous Support" in all TAs/RAs of both MME and SGSN ( the HSS does not need to retrieve the T-ADS data from the MME/SGSN; the MT call is routed to PS domain;
· "Homogeneous Non-support" in all TAs/RAs of both MME and SGSN( the HSS does not need to retrieve the T-ADS data from the MME/SGSN; the MT call is routed to CS domain;
· "Unknown" ( the HSS needs to retrieve the T-ADS data from the MME/SGSN;
This understanding seems also confirmed by C4-120714 (CR to 29.328 on clarification of HSS behaviour for T-ADS request handling) proposed by NSN, but the CR has been postponed due to discussions in SA2. It is also mentioned in CT4 report that correction should be considered for Rel-9.
Thus, this is not aligned with the sentence of TS 23.401 Initial Attach procedure step 8: " Homogenous Support of IMS Over PS Sessions indicates whether or not "IMS Voice over PS Sessions" is supported homogeneously in all TAs in the serving MME.", which was intended to have two values:

· "IMS Voice over PS Sessions" is supported homogeneously in all TAs in the serving MME;

· "IMS Voice over PS Sessions" is not supported homogeneously in all TAs in the serving MME.
Proposal for issue A: The HSS needs to have the three above values to optimize the singnalling load. It is proposed to align SA2 specifications in modifying the sentence of Initial Attach procedure clause 5.3.2 step 8 as follows: 
"Homogenous Support of IMS Over PS Sessions indicates if "IMS Voice over PS Sessions" is supported homogeneously in all TAs in the serving MME, if "IMS Voice over PS Sessions" is not supported in any TAs in the serving MME, or if "IMS Voice over PS Sessions" homogeneous support is unknown". 
Same modifications need to be done in clauses for TAU and RAU procedures and HSS information storage, as well as in TS 23.060. Alcatel-Lucent volunteers to provide the alignment CRs at next meeting. 
Issue B: Is there a possibility for a MME/SGSN to "reset" the value of "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" to "unknown"
In TS 29.272 clause 5.2.2.1.3 (Detailed behaviour of HSS) specifies:
"If the HSS received an indication in a former ULR command from the MME or SGSN about homogeneous support of IMS Voice over PS Sessions in all TA/RAs associated to that serving node, it may use this information to skip the retrieval of T-ADS data. This can only be done if all the registered serving nodes in HSS for the UE indicated in ULR the same type of homogeneous support (i.e. both serving nodes indicated "SUPPORTED", or both serving nodes indicated "NOT_SUPPORTED"); otherwise, the retrieval of T-ADS data shall be done, to receive the time of the last radio contact with the UE."
As a summary, it might be understood as:
· if the HSS receives "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" set to "SUPPORTED" or "NOT SUPPORTED" in a former ULR, it may skip the T-ADS retrieval procedure at a MT call;

· if the HSS did not receive "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" in any former ULR, it always perform the retrieval of T-ADS data procedure at a MT call; the HSS considers that this homogeneous support is "unknown".

With such an interpretation, it would not be not possible with existing specifications to "reset" in the HSS the "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" to "unknown".  The consequence of this is that the "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" is of no use when a MME/SGSN takes into account the UE AS and NAS capabilities, which will be the usual MME implementation. This increases the signalling between HSS and MME/SGSN because the retrieval of T-ADS data procedure cannot be skipped. 
A simple way to solve this without modifying the MME-HSS interface, it would be needed to clarify the HSS behaviour by e.g. specifying that resetting the "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" at HSS to "unknown" is performed by not sending the associated parameter by the MME/SGSN in an ULR.

Proposal for issue B: It is proposed to correct the HSS behaviour by specifying the reset the "Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions" to "unknown" when the associated parameter is not sent by the MME/SGSN in an ULR. 
Proposal
It is proposed to agree on:

· principle 1

· proposal for issue A

· proposal for issue B
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