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Abstract of the contribution: Propose key issue for WT1&WT2.1 for single UE.
1 Discussion
This key issue is related to WT1 and WT2.1 as below.
WT#1: Enhancements for supporting multi-modality service:
Study whether and how to enable delivery of related tactile and multi-modal data (e.g., audio, video and haptic data related to a specific time) with an application to the user at a similar time, focusing on the need for policy control enhancements (e.g. QoS policy coordination).
WT#2.1: Study whether and how interaction between AF and 5GS is needed for application synchronization and QoS policy coordination among multiple UEs or between multiple QoS flows per UE.
This key issue focus on the coordinated transmission of multi-modality data with single UE. 
1) For tactile and multi-modal communication service, there are multiple flows serving one application, including: video and audio stream, haptic stream for haptic feedback and sensing information. As specified in Rel-18 TS 22.261,these multiple flows of one service have different QoS requirement (e.g., latency, bit rate or reliability) as shown in Table 1, and are transmitted with multiple QoS flows. 

Table 1 Multi-modality VR performance requirements [1]
	Use cases
	Max allowed E2E latency
	Service bit rate: user-experienced data rate
	Reliability
	Remarks

	Immersive multi-modal VR (Uplink)
	5 ms
	16 kbps -2 Mbps [a]
0.8 - 200 kbps [b]
	99.9% [a]
99.999% [b]
	Haptic feedback

	
	5 ms
	< 1Mbps
	99.99%
	Sensing information

	Immersive multi-modal VR (Downlink)
	10 ms
	1-100 Mbps
	99.9%
	Video

	
	10 ms
	5-512 kbps
	99.9%
	Audio

	
	5 ms
	16 kbps -2 Mbps [a]
0.8 - 200 kbps [b]
	99.9% [a]
99.999% [b]
	Haptic feedback



· a: without haptic compression encoding
· b: with haptic compression encoding

In order to avoid having a negative impact on the user experience (i.e. viewers detecting lack of synchronization), synchronization between different media components are needed, particularly when the synchronization threshold between two or more modalities is less than the latency KPI for the application.
2) Some application, such as XR, may also require to be transmitted with multiple QoS flows. For instance, TR38.838 Rel. 17 NR considers the following multiple-streams DL traffic model options for XR evaluation：
-  Option 1: I-frame + P-frame
-  Option 1A: slice-based traffic model
-  Option 1B: Group-Of-Picture (GOP) based traffic model
-  Option 2: video + audio/data 
-  Option 3: FOV + omnidirectional stream
Coordinated handling of such correlated flows may improve the service experience of the user in case of network source shortage or improve the network capacity. Example of such type of coordinated handling could be:
-  Coordinated QoS parameter selection (e.g., latency) and packet processing for multiple flows per application;
-  Guaranteed latency and reliability for multiple flows as a whole instead of individual flow.
However, currently 5GS supports the QoS fulfilment of individual QoS Flow instead of coordinating between multiple QoS Flows. For the transfer of tactile and multi-modality communication services, the following aspects need to be studied:
1.The awareness of application flows/characteristics and its requirement on multiple-modality transfer;
2.The QoS enhancement for supporting multi-modality communication service, including flow group based QoS requirements and KPIs (e.g., Priority, Latency, Reliability);
Another consideration is for the exact synchronous delivery of the synchronized streams, it should be studied on which granularity the network (5GS) should feasibly do it, and in which granularity it should be left for the application endpoints to take care of. When multiple endpoints/UEs are involved, they may need to be synchronized to the same clock. 3GPP Release 17 includes many methods how the 5G Clock or an external Clock can be delivered to the UEs or any Endpoints via the 5GS. By this enabler the endpoints can take care of the extremely precise synchronization between different streams even across different UEs.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-60 on FS_XRM as follows
[bookmark: _Hlk92215149]
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5.X	Key Issue #X: Policy control enhancements to support multi-modality flows coordinated transmission for single UE 
[bookmark: _Toc22214905][bookmark: _Toc23254038]5.X.1	Description
This key issue studies how to support coordinated transmission for multi-modality flows with a single UE (identified by SA WG1 TACMM in clause 6.43 and 7.10 of TS 22.261 [X]). Some advanced XR or media services may include multiple types of flows, e.g., video/audio stream, and haptic or sensor data for more immersive experience (defined in clause 6.43.1 of TS 22.261 [X]). 
The application client(s) of the different types of data of one application may be located at one UE. In another case, there are multiple types of devices, e.g., VR glasses, gloves and other devices that support haptic and/or kinaesthetic modalities, and these devices connect through wireline to a single UE that can access the 5GS. 
The objective of this Key Issue is to study how to enhance 5GS to better support the coordinated delivery of application traffic streams that are related to each other and belong to a single UE. In particular, this key issue will study:

-	Whether and how to enable, for a single UE, policy enhancements for delivering related tactile and multi-modal data (e.g., audio, video and haptic data related to a specific time) for an application to the user at a similar time (e.g., QoS policy coordination).	
-	Potential enhancements to policy control to support coordination handling at the application. 
-	Whether and how interaction between AF and 5GS is performed for application synchronization and QoS policy coordination between multiple QoS flows of a single UE.
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