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1 Introduction
XR specific capacity improvements were discussed in RAN1 #109-e [1]. The agreements from the meeting are captured below. In this contribution, we further discuss capacity improvements for XR. 
	Agreement

Rel-17 evaluation methodology for XR capacity enhancement captured in TR 38.838 is used as the baseline evaluation methodology for XR capacity enhancement of Rel-18 SI on XR enhancements.
Conclusion

Study of network coding for capacity enhancements during Rel-18 XR SI is down prioritized in RAN1.
Agreement

· For each candidate capacity enhancement technique for XR traffic, companies are encouraged to consider the following common principle for assessment of the candidate capacity enhancement technique:

· Identify the XR-specific issue(s) that the enhancement technique is addressing

· Identify the necessity of the enhancement technique to address the issues

· Identify whether/how the enhancements provide benefit/performance capacity gain.

· Consider at least feasibility, complexity, and system level performance evaluations in comparing the enhancement techniques. Power saving gains for a given enhancement technique can optionally be evaluated and considered in addition to these other aspects.

· The baseline scheduling scheme when comparing the proposed capacity enhancements techniques is:

· Dynamic scheduling and/or

· Semi-persistent scheduling / Configured grant scheduling

· Note: Companies are encouraged to additionally use DG scheduling as the baseline scheduling scheme when showing the capacity performance gain
Agreement

· To support a candidate capacity enhancement technique for XR traffic, capacity performance gain by the technique as compared to baseline should be shown.

· Capacity performance gain by the candidate technique as compared to baseline is a necessary condition to consider supporting the candidate technique.

Conclusion 

Companies are encouraged to use the capacity Excel sheet attached with TR 38.838 in RP-213652 for recording the simulation results that are provided in their contributions
Agreement

To study whether/how to support a candidate capacity enhancement technique for XR traffic based SPS/CG transmissions, companies are encouraged to consider the following studies:

· Study enhancements related to multiple PDSCHs SPS transmission occasions in a period

· Study enhancements related to multiple PUSCHs CG transmission occasions in a period

· Study enhancements related to dynamic adaptation of SPS/CG parameters/configurations

· Study enhancements related to non-integer periodicity for SPS/CG transmissions.
· Note: Other studies are not precluded, as well as the combination of the above studies.

Follow the common principle for assessment of the candidate capacity enhancement technique.
Agreement

To study whether/how to support a candidate capacity enhancement technique for XR traffic based dynamic scheduling/grant transmissions, companies are encouraged to consider the following studies:

· Study enhancements related to extending capability of single DCI scheduling multi-PDSCHs/PUSCHs for FR2-2 to FR1/FR2.

· Note: whether and how to discuss enhancements may depend on the outcome of Rel-17 B52.6G UE feature discussion

· Study enhancements related to HARQ-ACK and/or CBG transmissions for single DCI scheduling one or multi PDSCH(s).
· Study enhancements related to allowing different configurations per PDSCH/PUSCH
· Study enhancement related to scheduling request and/or BSR with the focus on L1 enhancements.

· Note: Other studies are not precluded as well as the combination of the above studies.

Follow the common principle for assessment of the candidate capacity enhancement technique.
Conclusion
It is common understanding that studying of RAN2 proposed techniques for XR-awareness information to improve XR capacity can be studied in RAN1 upon request from RAN2.

Agreement
The following lists the candidate enhancements techniques for link adaptation to improve XR capacity that are proposed by companies in RAN1#109-e. 
· At least the proponents are encouraged to justify the corresponding capacity benefits for XR traffic for considering potential study of these candidate enhancements techniques.  

· Delta MCS
· Soft HARQ-ACK feedback

· Cooperative MIMO scheme via precoding technique - bi-directional training

· Enhanced link adaptation for CBG-based transmission
· CSI report enhancements to address the different BLER requirements of different XR flows
· Follow the common principle for assessment of the candidate capacity enhancement technique.
Agreement
The following lists the candidate enhancements techniques based on measurement-gap link to improve XR capacity that are proposed by companies in RAN1#109-e. 
· At least the proponents are encouraged to justify the corresponding capacity benefits for XR traffic for considering potential study of these candidate enhancements techniques.  

· Dynamic L1 based MG activation/deactivation. 
· Reuse current R16/R17 RRM relaxation condition to allow scheduling in MG to transform the R16/R17 RRM power saving gain into capacity gain.
· Follow the common principle for assessment of the candidate capacity enhancement technique.

Agreement

The following lists the candidate enhancements techniques to improve XR capacity that are proposed by companies in RAN1#109-e.
· At least the proponents are encouraged to justify the corresponding capacity benefits for XR traffic for considering potential study of these candidate enhancements techniques.  
· Inter-UE/intra-UE multiplexing techniques, including e.g., finer granularity pre-emption indication
· Follow the common principle for assessment of the candidate capacity enhancement technique.


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
In conventional dynamic grant mechanism, resource allocation per a transport block is indicated with one DCI. Since a XR packet may contain multiple TBs, the control signaling overhead will scale with the number of TBs. Therefore, an enhancement to reduce the control signaling overhead is desired.
To reduce control signaling overhead, one solution to consider is to utilize multi-slot PDSCH/PUSCH. 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 a pose/control data 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.
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