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1	Introduction
The following agreement was made in RAN2 #125bis:
	RAN awareness of multi-modality
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
[bookmark: _Hlk165625210]Traffic mapping
[bookmark: _Hlk165638648]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



This contribution gives more details on the multi-modality support for XR.
2	Discussion
Based on the above agreements from RAN2#125bis on the RAN- awareness of multi-modality and traffic mapping, in this Tdoc, we discuss the open points related to these aspects.

2.1	Synchronized delivery of multi-modality flows
In RAN2#125bis meeting, RAN2 assumed that the UE and the gNB are aware of multi-modality information, based on which the use cases and benefits are to be further studied. The study also includes whether or how the transmission of the multi-modal flows fulfils the requirements of synchronization as defined in Table 6.43.1-1 of TS 22.261. As already pointed out in the Rapporteur Tdoc [R2-2202838], this issue has been studied extensively in SA2 and the proposed solutions for Key Issue #1 and #2 can be found in TR 23.700-60. 
Based on the discussion outcome in SA2, it is clear that accurate synchronization across traffic flows can be performed between the endpoints using timestamps in the application or in the transport protocols such as in RTP and possibly even common clock provided by protocols such as PTP. There are standardized ways to negotiate and perform such synchronization with RTP, RTCP and SDP with session setup performed by SIP or WebRTC. In addition, SA2 already specified in Rel-18 that a Multi-Modal Service ID (MMSID), used as an explicit indication that data flows are related to a Multi-Modal Service (MMS), is provided by AF to PCF. Therefore, PCF is aware of the data flows of the same MMS and such knowledge can be used by PCF to derive the correct PCC rules and apply appropriate QoS policies including setting the proper value of packet delay budget (PDB) for each service flow. Requesting similar or aligned PDBs for the service flows belonging to the same synchronization group (of the same MMS) should ensure their synchronized delivery. Based on this, it is our understanding that even without multi-modality information in RAN, synchronized delivery can be already achieved. 
Nevertheless, there are some proposals to enhance the scheduling mechanism such as e.g., BSR or LCP. The intention is treating the multi-modal flows jointly in BSR/LCP procedure. BSR/LCP procedure, however, is basically based on the priority of a LCH, which prioritizes a LCH with higher priority level. Mixing the priority level with multi-modal information may complicate whole BSR/LCP procedure resulting in e.g., undesirable de-prioritization of LCH if it is of high LCH priority level but there are multi-modal flows with lower LCH priority level that need to be prioritized for synchronous delivery. 
Observation 1: Current 3GPP specification is sufficient to achieve the goal of synchronized delivery of multi-modal flows.
[bookmark: _Hlk165974952]Proposal 1: For synchronized delivery of multi-modal flows, no additional/new RAN mechanism is required.
 
2.2	QoS insurance of multi-modal flows
The following agreement has achieved in last RAN2 meeting:
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

Based on this, it is our understanding that in case the QoS requirements are different for different traffic flows, they will be mapped to different QoS flows (clearly with different QoS parameters to fulfill the different QoS requirements). Then 5G RAN should ensure that the QoS requirements can be met by treating different QoS flows differently with the available schemes. Up to now, there is no clear need to introduce anything new in order to support different QoS requirements.
Observation 2: Current available mechanism should be sufficient to handle different modals with different QoS requirements.
Proposal 2: For QoS insurance of multi-modal flows, no additional/new RAN mechanism is required.

2.3	Other potential RAN enhancements
One of the interesting topics which brought up by many companies in the last RAN2 meeting is related to joint handling of multi-modal flows, for example joint admission control, joint PDCP data packet discarding etc. In theory, there could be some benefits in some scenarios considering e.g. efficient radio resource usage. However, there are also pains such as – additional latency lead by joint admission control which might impact on the e.g., handover. Also, it is not yet known whether the delayed multi-modal data is still used somehow in the application layer, in which case discarding it to save some radio resources is not necessary/desirable. Despite the pains, if these mechanisms are deemed necessary, making MMSID available at RAN should be sufficient in order not to make the RAN mechanism too complex (Note that there were proposals in RAN2#125bis meeting to have even more multi-modality information from AF/PCF). 
However, we would like to point out that there has not been much discussion about the potential gain in terms of either capacity or power consumption. It is challenging to justify the needed efforts without proved performance gain especially if more information other than MMSID is needed. 
DRX is also considered as one area for enhancement. In R2-2403223, it was suggested to support multiple active DRX configurations on one serving cell and to allow different drx-StartOffsets for different DRX groups. The simulation results showed quite good benefit in terms of the capacity, which counts the number of UEs when 99% of the application packets are transmitted within the PDB. It can be a good starting point for further discussion. However, we also have to refer the past discussion in Rel-15 NR and Rel-18 XRM, where multiple active DRX was actively discussed but not concluded because (1) similar power saving gain can be achieved with properly configured DRX, and (2) the increased complexity, e.g., how to start DRX timers, whether it is independent or joint DRX operation, etc. In addition, now we have some other mechanism for power saving, e.g., DCP. Given this, the justification should not only focus on DRX but should also consider overall framework for power saving. In this sense, we still doubt how strong the motivation is for enhancing DRX mechanism. 
It is also important to consider the additional hardware resources requirement at the RAN level. Each use case may have its own specific requirements in terms of processing and memory. Such as synchronized delivery may require some of the flows to be buffered when those arrive early due to jitter, while other linked flows are received. This means additional use of hardware resources in RAN. For this reason, any gains in terms of capacity and/or power should outweigh the costs in terms of additional resources needed for standardization work and also additional hardware resources. Moreover, RAN should also consider any adverse impact on non-multi modal traffic due to multi-modality related enhancements. 
Proposal 3: Any gains in terms of capacity and/or power consumption due to multi-modality related enhancements in RAN2 should be studied together with the pain points including additional hardware resources in RAN. 
3	Conclusion
This document has made the following observations:
Observation 1: Current 3GPP specification is sufficient to achieve the goal of synchronized delivery of multi-modal flows.
Observation 2: Current available mechanism should be sufficient to handle different modals with different QoS requirements.
And proposed the following:
Proposal 1: For synchronized delivery of multi-modal flows, no additional/new RAN mechanism is required.
Proposal 2: For QoS insurance of multi-modal flows, no additional/new RAN mechanism is required.
Proposal 3: Any gains in terms of capacity and/or power consumption due to multi-modality related enhancements in RAN2 should be studied together with the pain points including additional hardware resources in RAN. 

