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Abstract of the contribution: Currently, AMF can only indicate the support of voice capability, while it remains unclear for other services over IMS, and intends to add the indication for the remaining cases. 
1. Introduction
According to TS 23.501 clause 5.16.3, AMF can indicate the support of voice capability over IMS. However, it remains unclear for other services over IMS. As there are cases where use of IMS for other services is not suitable, the indication needs to be extended to indicate the support of other services over IMS.
2. Discussion
IMS can provide session based applications/services over IPCAN such as voice, video, SMS, RCS, etc. Basically, all of these applications/services can be provided once IMS session is established between the UE and IMS network entities, but with one exception only for “IMS voice” according to TS 23.501 clause 5.16.3.2, as AMF will indicate to the UE whether to expect “IMS voice” by using “IMS voice over PS Session Supported Indication” while other IMS applications/service are continued irrespective of the availability of IMS voice, with an image as shown below.
[image: ]
Figure1: IMS voice over PS indication being only applicable to IMS voice
However, there are circumstances where use of IMS for some or all services is not appropriate, e.g.:
(1) IMS service to roaming customers can be provided regardless of not having adequate roaming agreement for IMS between HPLMN and VPLMN, as long as IMS session can be established. 
(e.g. roaming agreement and wholesale rates is only applicable for CS and data for all bearer, but not explicitly exchanged for IMS services where rates may conflict with alternative services, e.g. SMS)
(2) IMS subscription for that customer is suspended / barred (but not for other data sessions), in which case UE will repeatedly try establishing IMS session that fails.
(3) “IMS Video” without voice can be provided, while “IMS voice” is ”Not Supported”.
(This may be unhelpful if the purpose was to restrict excessive real time streaming.)
(4) UE expecting all supported IMS services on its own to be used once successful IMS registration is made, will fail to achieve some or all services due to lack of support in IMS network entities, etc.
(UE may only recognize the lack only once requested service fails upon initiation)
(5) UE will fail to receive some of temporary suspended IMS service due to maintenance, etc. while allowing other IMS service.
(UE may only recognize the lack only once requested service fails upon initiation)
For the first two cases, it is important that the UE is aware whether IMS session itself can be established, as this will allow to avoid creating unnecessary IMS sessions, contributing to unnecessary battery consumption, resources on radio and core networks if UE knows in advance that IMS is not supported on that network, as well as any confusion between operators for roaming usage.
Further for the rest of cases, it is useful for the UE to be aware of which IMS service is supported on that network, as without the awareness UE may repeatedly try the service by attempt and failure, or otherwise use the service while the intent was to block any service, once successful IMS registration is made. This could also help UE select appropriate domain in case equivalent service is provided on CS domain, etc. From that extent, our initial proposal for the actual service would be the following, but is open for discussion to take into account different considerations, e.g. resource management.
· IMS Voice over PS
· IMS Video over PS
· SMS over IP
· RCS
· Other IMS Services
Therefore, indication from AMF to UE should include whether (a) IMS itself is allowed or not, and (b) which service in case IMS is supported, and not just the indication only for IMS voice. An example image is shown in the figure below.
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Figure2: Proposed update image for IMS indication
3. Conclusion and Proposal
In order to avoid to allow IMS session to be established only when necessary, and to avoid any unexpected/unwilling use of IMS services from various reasons, indication from AMF to UE with regards to IMS is updated to reflect the support of IMS, and if supported which IMS services, e.g. voice, video, SMS, and RCS.

Start of change
[bookmark: _Toc484096671]5.16.3.2	IMS voice over PS Session Supported Indication
The serving PLMN AMF shall send an indication toward the UE during the Registration procedure if an IMS voice over PS session is supported. The serving PLMN AMF uses this indicator to indicate to the UE whether it can expect IMS service. UE shall only establish IMS session if the support is indicated via the indicator.
Further, The the serving PLMN AMF indicates the support of IMS,  AMF uses further this indicator to indicate to the UE whether it can expect a successful IMS relevant servicesvoice over PS session with a 5G QoS Flow that supports voice as specified in clause 5.7. Following IMS services shall be indicated:
-	IMS voice over PS
-	IMS video over PS
-	SMS over IP
-	RCS
-	other IMS services
Editor's note:	The items in the list for IMS service is still FFS. Also, UE’s behaviour for domain selection on the listed items is FFS.
A UE with "IMS voice over PS" voiceeach capability should take this indication into account when establishing voice over PS sessionseach service.
The serving PLMN provides this indication based e.g. on local policy, HPLMN and how extended NG-RAN coverage is. The serving PLMN shall indicate to the UE that the UE can expect a successful IMS voice over PS session only if the AMF has the knowledge that the serving PLMN has a roaming agreement for each IMS voice service with the HPLMN of the UE. This indication is per Registration Area list.
Editor's note:	Interactions between the AMF and UDM for T-ADS, if required, are FFS.
Editor's note:	If interactions between the AMF and RAN to determine functionality equivalent to Voice Support Match Indicator of EPC are needed, they are FFS.
End of change
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