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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to [1], one of the objectives of Rel-19 XR is multi-modality. The corresponding objective is listed below:
	· 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].  


In this contribution, we will analyze what aspects needs to be considered in RAN in order to support multi-modality.
Discussion
Multi-modal service requirements
In [2], the requirements of multi-modal service were captured as below:
	[bookmark: _Toc154164911]6.43.2	Requirements
[bookmark: _Hlk87541178]The 5G system shall enable an authorized 3rd party to provide policy(ies) for flows associated with an application. The policy may contain e.g. the set of UEs and data flows, the expected QoS handling and associated triggering events, other coordination information.
The 5G system shall support a means to apply 3rd party provided policy(ies) for flows associated with an application. The policy may contain e.g. the set of UEs and data flows, the expected QoS handling and associated triggering events, other coordination information.
NOTE:	The policy can be used by a 3rd party application for coordination of the transmission of multiple UEs’ flows (e.g., haptic, audio and video) of a multi-modal communication session.


Based on the above requirements in [2], it is obvious multiple QoS flows may be associated with one multi-modal application services. Considering in [1], it further restricted that only intra-UE multi-modality is considered in Rel-19. Hence, it is observed that RAN should focus on the synchronization/coordination of multiple QoS flows belonging to one multi-modal services. However, according to current specification, 3GPP RAN is not aware of the association between different QoS flows.
Proposal 1: Send LS to SA2 to check what information can be provided to RAN for indicating the association between different QoS flows of one intra-UE multi-modal services.
QoS flow/DRB mapping
Before discussing the detailed mechanisms to efficiently and effectively support of multi-modal service, it should first clarify how to perform the QoS flow/DRB mapping for multi-modal service. There are two possible solutions:
· Option 1: Different QoS flows of one multi-modal service are mapped to one DRB; 
· Option 2: Different QoS flows of one multi-modal service are mapped to different DRBs.
The above options are shown in the following Figure-1:



                        
              Option 1                                                       Option 2
                               Figure-1 QoS flow/DRB mapping for multi-modal service

If Option 1 is selected, the synchronization can be ensured since same handling will be performed for one DRB. In this case, at least SDU discard based on the association between different PDU Sets can be considered.
If Option 2 is selected, it should at least consider how to ensure the synchronization/coordination between the different DRBs.
In our understanding, since the multi-modal service has been clarified into two QoS flows in upper layer, there is no strong motivation to merge them into one DRB in RAN. In Rel-18, when discussing the mapping amongst PDU Set/QoS flow/DRB, the similar thing was also discussed and alternative NN1 was ruled out. If following the same principle, it is slightly prefer to adopt Option 2.
Proposal 2: Regarding to the QoS flow/DRB mapping for multi-modality service, 1:1 mapping between QoS flow and DRB can be used as baseline.
Potential RAN enhancements for multi-modality service
Based on Proposal 2, in order to support coordinated and synchronized transmission in RAN, from our perspective, at least the following enhancements can be considered in RAN:
1) Coordinated scheduling/LCP
2) Multiple DRX configurations
3) Coordinated admission control during mobility
For bullet 1), in order to support synchronized transmission of the different DRBs corresponding to one multi-modal service, scheduling or LCP procedure can be enhanced, e.g., when the transmission delay difference between the corresponding DRBs is larger than a configured threshold, the one with larger latency can be scheduled or transmitted with higher priority.
Proposal 3:  Scheduling/LCP enhancements can be considered for multi-modality.
For bullet 2), according to the current MAC spec, 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.
Proposal 4: Multiple DRX configurations for one serving cell can be considered for multi-modality.
For bullet 3), in order to ensure the synchronization 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.
Proposal 5: Admission control enhancement can be considered for multi-modality.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Send LS to SA2 to check what information can be provided to RAN for indicating the association between different QoS flows of one intra-UE multi-modal services.
Proposal 2: Regarding to the QoS flow/DRB mapping for multi-modality service, 1:1 mapping between QoS flow and DRB can be used as baseline.
Proposal 3:  Scheduling/LCP enhancements can be considered for multi-modality.
Proposal 4: Multiple DRX configurations for one serving cell can be considered for multi-modality.
Proposal 5: Admission control enhancement can be considered for multi-modality.
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