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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN2 meeting, multi-modality was initially discussed and reached the following agreements:
	RAN2 tries to identify impacts on other WGs as soon as possible, e.g. before SI phase end.
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-modal 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 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.


In this contribution, the following issues will be further discussed:
1) What multi-modal information is useful in RAN?
2) How the multi-modal information is provided to NG-RAN and UE?
3) How to ensure the synchronized/coordinated transmission in RAN?
Discussion
What multi-modal information is useful in RAN?
In TS23.501 [1], Multi-modal Service ID was introduced to indicate the multi-modal information. The corresponding description is as below:
	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.


Observation 1：In CN, Multi-modal Service ID (MMSID) is used to indicate the multi-modal association.
If synchronization/coordination transmission is needed for different QoS flows belonging to one multi-modal service, RAN should also aware this multi-modal association amongst these QoS flows. MMSID or a new ID similar to MMSID can be used for upper layer to indicate the multi-modal association to RAN.
[bookmark: _Ref164267818]Proposal 1: MMSID or a similar ID can be used to indicate the multi-modal association of different QoS flows belonging to one multi-modal service.
Furthermore, in TS22.261[2], it also captured the typical synchronization thresholds for immersive multi-modality VR. The corresponding table is as below:
	[bookmark: _Hlk87540359]Table 6.43.1-1: Typical synchronization thresholds for immersive multi-modality VR applications
	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.





Based on the above table, it is obvious that different QoS flows of one multi-modal service may have synchronization threshold requirement. Hence, in order to provide better synchronization/coordination transmission in RAN, upper layer should also provide the synchronization threshold to RAN.
[bookmark: _Ref164267823]Proposal 2: Besides MMSID or a similar ID, upper layer should also provide the synchronization threshold amongst different QoS flows belonging to one multi-modal service.
How the multi-modal information is provided to RAN?
For DL, in our understanding, the multi-modal information is provided based on QoS flow. Hence, it is obvious that the multi-modal information can be provided together with QoS profile.
For UL, there are different understandings based on contributions submited in the last RAN2 meeting. There are mainly two alternatives:
· Alt 1: UE can aware the multi-modal information from its upper layer, and it can report it to RAN;
· Alt 2: Same as DL, RAN get the multi-modal information from CN.
In our understanding, RAN can also aware the multi-modal information of UL QoS flow from CN. Hence, it is feasible for CN to provide the multi-modal information to RAN for UL.
[bookmark: _Ref164267827]Proposal 3: RAN2 assumes that CN provides the multi-modal information to RAN together with the QoS profile for both UL and DL.
How to ensure the synchronized/coordinated transmission?
For DL, how to ensure the synchronized/coordinated transmission can be left to gNB implementation. Hence, the enhancements for synchronized/coordinated transmission mainly focus on UL.
[bookmark: _Ref164267832]Proposal 4: The enhancements for synchronized/coordinated transmission mainly focus on UL.
For UL, in order to ensure the synchronized/coordinated transmission, the following enhancements can be considered:
1) DRB association acquisition from RAN
2) Coordinated scheduling/LCP
3) Coordinated admission control during mobility
4) Multiple DRX configurations
For bullet 1), based on Proposal 3, assuming CN provides the multi-modal information to RAN for UL, when gNB provide the radio bearer configuration to UE via RRCReconfiguration, it should also provide the association indication amongst DRBs to help the UE perform UL synchronized/coordinated transmission.
[bookmark: _Ref164267836]Proposal 5: RAN should indicate the DRB associations to UE through RRCReconfiguration.
For bullet 2), to support synchronized/coordinated transmission of the different DRBs corresponding to one multi-modal service, scheduling or LCP procedure can be enhanced, e.g., when the difference of transmission delay between the corresponding DRBs is larger than a configured threshold, the one with larger latency can be scheduled or transmitted with higher priority.
[bookmark: _Ref164267841]Proposal 6: Scheduling/LCP enhancements can be considered for multi-modality.
For bullet 3), to ensure the synchronized/coordinated transmission of the DRBs with multi-modal association, admission control enhancement can be considered, that is the associated objects should be admitted simultaneously or rejected simultaneously. In case of mobility, in order to achieve the same admission control results, target gNB should be aware of the association between different DRBs.
[bookmark: _Ref164267845]Proposal 7: Admission control enhancement can be considered for multi-modality.
For bullet 4), according to the current MAC specification, one serving cell can have only one DRX configuration. For multi-modality, it is possible to introduce multiple DRX configurations in one serving cell. It is benefit for reducing the transmission latency.
[bookmark: _Ref164267849]Proposal 8: Multiple DRX configurations for one serving cell can be considered for multi-modality.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: MMSID or a similar ID can be used to indicate the multi-modal association of different QoS flows belonging to one multi-modal service.
Proposal 2: Besides MMSID or a similar ID, upper layer should also provide the synchronization threshold amongst different QoS flows belonging to one multi-modal service.
Proposal 3: RAN2 assumes that CN provides the multi-modal information to RAN together with the QoS profile for both UL and DL.
Proposal 4: The enhancements for synchronized/coordinated transmission mainly focus on UL.
Proposal 5: RAN should indicate the DRB associations to UE through RRCReconfiguration.
Proposal 6: Scheduling/LCP enhancements can be considered for multi-modality.
Proposal 7: Admission control enhancement can be considered for multi-modality.
Proposal 8: Multiple DRX configurations for one serving cell can be considered for multi-modality.
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