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1 Introduction
XR specific capacity improvements were discussed in RAN1 #110 [1]. The agreements from the meeting are captured below. In this contribution, we further discuss capacity improvements for XR. 
	Agreement

RAN1 to make decision on the following in RAN1#110bis-e

· Support single DCI scheduling multi-PDSCHs/PUSCHs which is currently supported for FR2-2 to other SCS in FR1/FR2
Conclusion

There is no consensus in RAN1 on the benefits of enhancing SPS for the purpose of XR capacity enhancement

Agreement

When DG is used as the baseline scheme to study CG enhancements to improve XR capacity performance, for the performance evaluation scheduling, after SR is triggered, both BSR and UL data are can be transmitted using the UL grant after SR.

· Companies are encouraged to provide the size of resources by the first UL grant after SR

Agreement

Whether/how to enhance BSR to improve capacity performance of XR traffic is within RAN2 scope and is not handled by RAN1.

· Note that RAN1 can discuss techniques associated to enhanced BSR for CG and DG related studies RAN1.
· Note that companies should indicate if and what BSR enhancement is assumed in their RAN1 proposals on CG and DG enhancements.
· RAN1 can evaluate BSR enhancement to improve capacity performance
Agreement
· Deprioritize the study of CQI report for different BLER and/or different XR traffic to improve XR capacity performance.
Agreement
· Deprioritize the study of intra/inter UE prioritization/multiplexing enhancements to improve XR capacity performance.


2 Discussion 
XR traffic has certain characteristics that need to be considered when designing enhancements for capacity improvement. For example, XR packets may be large and have variable size; XR traffic experiences jitter and contains multiple flows, and video frames may contain different type and number of packets. Due to high variability and throughout, reliability and latency requirements, dynamic scheduling is needed to adjust the resource allocation to match the XR traffic pattern. CG/SPS mechanisms target applications with relatively small packets and predictable traffic patterns that align well with periodic or semi-static resource allocation. Therefore, dynamic scheduling should be the baseline for further capacity enhancements for XR.
Proposal 1: Dynamic scheduling is prioritized for XR capacity improvements. 
2.1 Dynamic grant enhancements
1. Multi-slot dynamic scheduling
For XR traffic, several transport blocks may be needed to deliver one XR application packet. In conventional dynamic grant mechanism, resource allocation per a transport block is indicated with one DCI. When multiple independent DCIs are used, PDCCH monitoring, and latency are expected to increase; and with jitter this increase will be more pronounced for XR traffic. Therefore, multi-slot PDSCH/PUSCH can be considered to reduce power consumption, latency, and control signaling overhead.

One shortcoming of the currently supported multi-slot mechanisms is that the same resource allocation is used over the scheduled slots, and this resource allocation may not be very efficient under certain channel conditions for XR traffic due to the inherent variability of the traffic pattern. So, enhancements to enable variable resource allocation in multi-slot scheduling can be considered for capacity improvement. 
Proposal 2: Consider XR-specific enhancements for dynamic multi-slot scheduling.
Another enhancement for multi-slot scheduling is to support multiple HARQ feedback occasions so that faster HARQ feedback can be sent within the packet delay budget. 
Proposal 3: Consider supporting multiple HARQ occasions for multi-slot scheduling.
2. CSI reporting enhancements

XR traffic contains multiple flows, each with a different set of characteristics and requirements. For example, the reliability and delay requirements of a video flow can be different than that of an audio flow. To help the scheduler better allocate the resources to match the requirements of different flows, enhancements on CSI reporting mechanisms can be studied to adapt transmission parameters more efficiently for different flows.
Proposal 4: Consider enhancements of CSI reporting for multiple XR traffic flows. 
3. Packet dropping
In XR, packets that arrive outside the packet delay budget will be discarded, resulting in waste of system resources. So, it would be more efficient to drop those packets that are likely to be outside the delay budget. The packets that are highly likely not to the meet the packet delay budget can be predicted, for example using an AI/ML model.
Proposal 5: Study dropping mechanisms for packets that are not likely to meet the packet delay budget.
3 Conclusion
In this contribution, XR-specific capacity improvements have been discussed, and the following are proposed:
Proposal 1: Dynamic scheduling is prioritized for XR capacity improvements. 
Proposal 2: Consider XR-specific enhancements for dynamic multi-slot scheduling.

Proposal 3: Consider supporting multiple HARQ occasions for multi-slot scheduling.
Proposal 4: Consider enhancements of CSI reporting for multiple XR traffic flows. 
Proposal 5: Study dropping mechanisms for packets that are not likely to meet the packet delay budget.

4 References
[1] RAN1 #110, Chairman’s Notes.
2

