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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]The revised work item of Rel-19 XR for NR phase 3 was approved in RAN#103 with the following objective [1]:
	-	Study and if justified, specify aspects related to multi-modality (intra-UE) (with coordination with SA2/SA4 as needed by LS request). Aim to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. [RAN2]. 
NOTE:	Check in RAN#105 (check also other WG involvement if needed).


In this contribution, we provide our further considerations on this objective.
Discussion
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In RAN2#125bis, RAN2 starts a preliminary discussion on the support of multi-modality and achieves the following conclusions.
· For the purpose of study, RAN2 assumes that UE and gNB have some kind of multi-modal information. FFS what information is needed/useful, e.g. just mulit-0modal ID, association between the flow, synchronization requirement etc.
· RAN2 will study both UL and DL directions based on the assumption of multi-modality association knowledge at RAN/UE
· RAN2 will focus on analysing potential usage and benefits (e.g. in terms of capacity and power saving) of multi-modal association knowledge 
· Areas to study include: synchronization between the flows, FFS impact on QoS insurance and other areas
RAN2 already assumes that the UE and gNB can be aware of multi-modal information but how the information is known is unclear. For the uplink, as the UE application layer is obligated to generate the UL packets, we can depend on the UE implementation for the UE AS being aware of the multi-modal information. As an implementation, the UE AS knows the association between QoS flows by the interaction from the UE NAS, which identifies such association by the MM Service ID and the QoS rule.
Observation 1 [bookmark: _Toc166181295]RAN2 already assumes that the UE and gNB can be aware of multi-modal information but how the information is known is unclear.
[bookmark: _Toc166181299]For the uplink, RAN2 assumes the UE identifies the multi-modal information by its implementation.
Accordingly, the gNB could be aware of the multi-modal information for the uplink by the UE’s report, for the simple reason that SA2 is not involved in the MM discussion of Rel-19 XR and the MM Service ID, designed to identify the correlated multi-modal data flows, only interacts between AF and PCF. 
Observation 2 [bookmark: _Toc162519040][bookmark: _Toc166181296]SA2 is not involved in the MM discussion of Rel-19 XR and the MM Service ID only interacts between AF and PCF.
[bookmark: _Toc166181300]For the uplink, the gNB knows the multi-modal information by the report from the UE.

RAN2#125bis leaves an FFS on what multi-modal information is needed/useful.
· For the purpose of study, RAN2 assumes that UE and gNB have some kind of multi-modal information. FFS what information is needed/useful, e.g. just mulit-0modal ID, association between the flow, synchronization requirement etc.

Among all candidates, we understand that the association between the QoS flow is more important than the other information, otherwise, the gNB cannot guarantee the sync requirement of the multi-modal service. Assuming this association would not be changed frequently, the gNB can be aware of this association via the UAI message. Note that the MM service ID is not helpful for the UE/gNB, as it is designed per data flow basis and the information on such granularity is normally unaware from the UE AS perspective. 
	The Nnef_AFsessionWithQoS service allows the AF to provide, at the same time, for each data flow that belongs to the multi-modal service, a Multi-modal Service ID, the service requirements and the QoS monitoring requirements:
-	The Multi-modal Service ID is an explicit indication that data flows are related to a multi-modal service. The PCF may use this information to derive the correct PCC rules and to apply appropriate QoS policies for the data flows that are part of a specific multi-modal application.
-	The AF may provide QoS monitoring requirements for data flows associated to a multi-modal service to the PCF . The PCF generates the authorized QoS Monitoring policy for each data flow.



Although some companies suggest considering the synchronization requirement outlined in TS 22.261 as a kind of multi-modal information, we doubt the necessity, as this factor has never been discussed/considered when SA2 doing their multi-modal study in Rel-18.
Table 1: Typical synchronization thresholds for immersive multi-modality VR applications (in TS 22.261)
	Media components
	synchronization threshold (note 1)

	audio-tactile
	audio delay:
50 ms
	tactile delay:
25 ms

	visual-tactile
	visual delay:
15 ms
	tactile delay:
50 ms

	NOTE 1:  for each media component, “delay” refers to the case where that media component is delayed compared to the other.




[bookmark: _Toc166181301]The multi-modal information includes the association between the QoS flows. 

RAN2#125bis agrees with the following mapping rules for multi-modality services.
· RAN2 assumes that traffic of different modals having different QoS requirements is mapped to different QoS flows
· For different XR traffic flows belonging to the same Multi-modal service and having different QoS requirements, it should be possible to provide differentiated QoS handling over the air. RAN2 should study if that is possible with current mechanism or new ones are needed
· Existing QoS flow to DRB mapping framework is used as a baseline, i.e. up to gNB how to map QoS flows to DRBs

Based on the above principle and considering the MM service ID is not considered in the data flow to QoS flow mapping procedure, packets with the same MM requirement could be linked with different QoS flows/DRBs, meanwhile, a QoS flow/DRB could serve packets with MM requirement and without the MM requirement. If so, the NR system can follow the current operation for the purpose of fairness and be enhanced to guarantee the sync transmission when the MM packets arrive. For example, for the LCHs associated with multi-modal QoS flows, the gNB can configure additional LCH parameters (e.g. the LCH priority) besides the legacy ones, which aims to be used when the MM packet(s) arrives on these LCHs. For one LCH configured with additional LCH parameters, the UE normally uses the legacy LCH parameters and switches to use additional LCH parameters when the MM packet(s) belonging to this LCH arrives.
[bookmark: _Toc166181302]RAN2 studies the enhanced LCP mechanism to allow for the transmission of the multi-modal packets at the same/similar time. 
[bookmark: _Toc166181303]In the enhanced LCP procedure, the gNB can configure additional LCH parameters (e.g. LCH priority) besides the legacy ones, which aims to be used when the MM packet(s) arrives on these LCHs.
[bookmark: _Toc166181304]In the enhanced LCP procedure, the UE switches to use additional LCH parameters configured for one LCH when the MM packet belonging to this LCH arrives.

In addition, some companies would like to discuss admission control for multi-modal flows in RAN, which aligns with the following agreement.
· Areas to study include: synchronization between the flows, FFS impact on QoS insurance and other areas

The typical use case is to utilize the association information during the NG-RAN handover. As mentioned by proponents, the source gNB can choose a proper destination considering the acceptance/rejection of the associated flows, or, the target gNB can perform joint admission control for the UE mobility by using the association information transferred from the source gNB. As the aspect mainly involves the interaction between the NG-RANs and the related actions on the NG-RAN side, we prefer to leave the discussion to RAN3. 
[bookmark: _Toc166181305]Leaves to RAN3 to discuss the association information-based joint access control.


Conclusion
We have the following observations:
Observation 1	RAN2 already assumes that the UE and gNB can be aware of multi-modal information but how the information is known is unclear.
Observation 2	SA2 is not involved in the MM discussion of Rel-19 XR and the MM Service ID only interacts between AF and PCF.

We have the following proposals:
Proposal 1	For the uplink, RAN2 assumes the UE identifies the multi-modal information by its implementation.
Proposal 2	For the uplink, the gNB knows the multi-modal information by the report from the UE.
Proposal 3	The multi-modal information includes the association between the QoS flows.
Proposal 4	RAN2 studies the enhanced LCP mechanism to allow for the transmission of the multi-modal packets at the same/similar time.
Proposal 5	In the enhanced LCP procedure, the gNB can configure additional LCH parameters (e.g. LCH priority) besides the legacy ones, which aims to be used when the MM packet(s) arrives on these LCHs.
Proposal 6	In the enhanced LCP procedure, the UE switches to use additional LCH parameters configured for one LCH when the MM packet belonging to this LCH arrives.
Proposal 7	Leaves to RAN3 to discuss the association information-based joint access control.
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