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Introduction

The “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” AVP is available on S6a/S6d signalling to indicate to HSS whether the UE can expect IMS voice over PS for all TA/RA under the serving node (i.e. MME or SGSN) according to TS 29.272.

However, we have observed in production that “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” AVP is not sent correctly from several roaming partners, which result in IMS voice MT failure as T-ADS relied on the insufficient parameter/value. Therefore, explicit condition on how “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” AVP needs to be specified, and this contribution is indicating the reason and the proposal.

How “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” is indicated
The “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” AVP is made available on ULR and NOR (note NOR is applicable only from Rel10 onwards). This AVP allows three conditions/indications from MME/SGSN to HSS. 

MME/SGSN will also have to send corresponding indication for the support of IMS voice over PS to UE via NAS as specified in TS 24.008 and TS 24.301, either after ULR/ULA transaction or prior to NOR/NOA transaction, which shall link with the condition on “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” AVP.
The table below shows the three conditions, along with MME/SGSN’s condition for IMS Voice over PS session support, HSS/T-ADS’s expected behaviour, and corresponding value UE should receive on NAS.
	
	(A)
	(B)
	(C)
	(D)

	
	Homogeneous-Support-of-IMS-Voice-over-PS AVP from MME to HSS
	MME/SGSN’s condition for IMS VoPS support
	HSS/T-ADS’s expected behaviour, upon reception of the AVP
	corresponding UE’s received value for IMS VoPS via NAS from MME

	
	Presence of AVP
	Value
	
	
	

	1
	Present
	Supported
	IMS VoPS as supported in all TA/RA
	· T-ADS data retrieval not required to determine the support of IMS VoPS

· T-ADS shall regard IMS VoPS as “Supported” for this subscriber within this MME/SGSN
	Supported
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	2
	Present
	Not supported
	IMS VoPS as 
not supported in all TA/RA
	· T-ADS data retrieval not required to determine the support of IMS VoPS

· T-ADS shall regard IMS VoPS as “Not supported” for this subscriber within this MME/SGSN
	Not supported

(including non- presence of EPS network feature information)
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	3
	Not present
	n/a
	Either:

· Mixture of supporting condition of TA/RA where IMS VoPS

· Unknown to MME/SGSN on the support for all TA/RA
	· T-ADS data retrieval required to determine the support of IMS VoPS

· T-ADS shall not implicitly determine the support of IMS VoPS without executing T-ADS data retrieval
	Can be either Supported or Not supported
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Table 1: Three conditions for indicating Homogeneous Support of IMS Voice over PS
Note from the table that conditions on column (B), (C) and (D) for row 1 and 2, that indication and status for the support of IMS voice over PS in MME/SGSN, HSS, and UE all have to be synchronized, i.e. this implies that if the UE has received over NAS that IMS voice over PS is “not supported” during e.g. Attach/TAU, the corresponding ULR, etc. from MME/SGSN to HSS shall not include “Homogeneous-Support-of-IMS-Voice-Over-PS-Sessions” as “supported”, which we experienced issue in production.
Issues faced in production
There are multiple VPLMNs with roaming agreement for LTE data but without IMS Voice over PS agreement who configure their MME so that UE receives IMS VoPS over NAS as “not supported”, while ULR via S6a from this VPLMN includes Homogenous-Support-of-IMS-Voice-over-PS-Sessions AVP as “supported”.

This condition does not match with any of the three conditions as stated in table 1 above.
In this case, IMS Voice MT will fail, as shown in figure 1 below.

· UE will assume that IMS voice is NOT available based on NAS IMS VoPS once the UE is attached to this VPLMN with IMS registered (as (b) in figure 1).

· However, IMS assumes that IMS voice is available based on the Homogenous-Support-of-IMS-Voice-over-PS-Sessions AVP (as (a) in figure 1).

· Therefore, if an incoming MT IMS voice call arrives for this UE, T-ADS will decide that the call shall be routed via IMS based on its knowledge of homogenous support of IMS Voice over PS (as (c) and (d) in figure 1), and the call is routed via IMS (as (e) in figure 1).
· However, UE upon receiving corresponding SIP signalling rejects the incoming MT IMS voice call, as it regards IMS voice call cannot be supported, and the voice call fails (as (f) in figure 1).
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Figure 1: Example call flow for IMS voice MT failure due to insufficient indication of Homogenous support of IMS VoPS
Analysis on why Homogenous-Support-of-IMS-VoPS AVP is essential
This issue on IMS voice MT failure occurs when (1) UE is registered to IMS, (2) IMS assumes IMS voice MT is possible and initiates T-ADS, and (3) T-ADS decides and provide result to process voice MT via IMS.

Given the analysis below, we believe condition (3) is critical in thus needs to be explicitly specified.

Condition (1) 
This is allowed, as HPLMN can use IMS for the purpose of providing non-voice services, e.g. SMS.

Therefore, condition (1) shall not affect the failure of the IMS voice MT.

Condition (2) 
This is allowed, if HPLMN configures IMS Voice is available for the subscriber.

HPLMN may also configure to allow IMS Voice on specific VPLMN where UE is attached to in order to avoid unexpected result, although during transition phase when the two PLMN’s plan to launch IMS Voice over PS Sessions roaming agreement, HPLMN may configure their IMS to support IMS Voice over PS before VPLMN does.
If we restrict such that HPLMN is only allowed to configure IMS Voice over PS as enabled after VPLMN finishes their configuration, this will create negative impact, as during the transition phase when only VPLMN has enabled, UE will receive “IMS Voice over PS indicator” as “supported”, while IMS in HPLMN will reject IMS INVITEs based on roaming relationship on that VPLMN, especially if IMS was provided for non-voice services previously (see figure 2).
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Figure 2: Image of IMS Voice over PS MO failure if VPLMN configures IMS VoPS prior to HPLMN
Synchronizing the configuration on the support of IMS Voice over PS in both VPLMN and HPLMN is unrealistic, as each operator has different operation tools and time zones, as well as lack of protocol to indicate from MME to IMS directly the change of status on availability of IMS voice over PS.

Based on this, HPLMN always has the right to enable their IMS Voice over PS in their IMS, and during launch process, HPLMN shall configure their IMS Voice over PS first before VPLMN configures to do so.

Therefore, condition (2) shall not be the reason for failure of the IMS voice MT.
Condition (3) 
This shall always reflect the status which UE and MME for IMS Voice over PS through T-ADS related parameters. As HPLMN can only rely on T-ADS related parameters to judge the terminating domain for voice MT calls, VPLMN shall not provide insufficient “Homogenous-Support-of-IMS-Voice-Over-PS-Sessions” AVP, which does not reflect the NAS “IMS Voice over PS indicator”, as described above in figure 1.

Therefore, condition (3) needs to be properly specified to avoid failure of IMS voice MT.

Conclusion and Proposal
It shall be explicitly specified in 3GPP TS 29.272 that “Homogenous-Support-of-IMS-Voice-Over-PS-Sessions” AVP shall only be included with value “supported” as long as the corresponding support is indicated to the UE, and shall not include the AVP with “supported” if UE is to receive “IMS Voice over PS” indicator as “not supported”.
Given the nature of the issue, i.e. affecting unsuccessful Voice MT, this shall be corrected from Rel-9 which is the initial release “Homogenous-Support-of-IMS-Voice-Over-PS-Sessions” was specified.

The relevant CRs are provided in C4-181019 – 1025.
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