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1 Introduction
In RAN2#125bis meeting, the enhancements of awareness for XR were widely discussed, and made the following agreements. 
	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 multi-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


The contribution aims to discuss multi-modality awareness for XR application and provide some considerations.
2 Discussion 
It is stated in TS23.501 that multi-modality service is a communication service including several interrelated data flows. In order to achieve multi-modal interaction, SA2 had agreed to specify the multi-modality service ID (MM-ID) to indicate the inter-dependence between different data flows in the multi-modality service. Therefore, multi-modality service ID should be visible to RAN to indicate the inter-dependence for multi-modality services. In addition, the synchronization between different media components is critical for satisfying user experience for multi-modality services. Per TR22.847, typical synchronization thresholds for immersive multi-modal VR applications are shown in Table I [1].
Table I. Synchronization thresholds for immersive multi-modal VR applications
	
	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.


It can be observed that the delay between two or more media components should be less than the certain latency KPI.  Theoretically, the presences and realism of users may be decreased with the increase of asynchrony between different modalities. Therefore, from the perspective of RAN, it is essential to be aware of the synchronization threshold between multiple media components to achieve the requirements of immersive multiple-modal XR services.
Proposal 1: For multi-modality services, multi-modality service ID and synchronization threshold between multiple media components should be visible to RAN. 
In last SA2 meeting, it had agreed that flow direction, periodicity and N6 jitter information in TSCAI are applicable to XR services. Therefore, RAN needs to be aware of the multi-modality services in both UL and DL direction. The core network may provide the multi-modality information like the mechanism in Rel-18 XR. Given that the uplink assistance information usually not included in the information from core network, the Rel-19 XR UE can also provide UL assistance information to the network. Specifically, the UL assistance information may include the synchronization threshold and dependency information associated with multi-modality flows to the gNB.  
Proposal 2: The Rel-19 XR UE can also provide UL assistance information which may include the synchronization threshold and dependency information to the network. 
Per current C-DRX mechanism, the network can only configure one DRX configuration per serving cell for UE, which cannot match all flows in multi-modality services. As the legacy DRX mechanism that only supports one DRX configuration could not match the traffic characterise of multi-modality services, it is hard to achieve the goal of power consumption reduction and may introduce extra latency in air interface. Therefore, it is proposed to introduce a new DRX mechanism that support multiple active DRX configurations for UE simultaneously to cater to multiple traffic periodicities or jitter characteristics for multi-modality services. 
Proposal 3: Multiple DRX configurations are supported to reduce the latency and power consumption of UEs with multi-modality XR traffic. 
3 Conclusions
Based on the above analysis, we have the following proposals:
Proposal 1: For multi-modality services, multi-modality service ID and synchronization threshold between multiple media components should be visible to RAN.
Proposal 2: The Rel-19 XR UE can also provide UL assistance information which may include the synchronization threshold and dependency information to the network.
Proposal 3: Multiple DRX configurations are supported to reduce the latency and power consumption of UEs with multi-modality XR traffic.
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