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1. Introduction
At RAN#95-e meeting, revised SID on XR enhancements for NR was approved with the objective as follows [1]:
	Objectives on XR-awareness in RAN (RAN2):
· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
· Study how the above information aids XR-specific traffic handling.
Objectives on XR-specific Power Saving (RAN1, RAN2):
· Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following techniques:
· C-DRX enhancement.
· PDCCH monitoring enhancement.
Objectives on XR-specific capacity improvements (RAN1, RAN2):
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:
· SPS and CG enhancements;
· Dynamic scheduling/grant enhancements



At RAN1#110bis-e meeting, following agreements were made for XR capacity improvement:
	Agreement
To study whether/how the enhanced CG candidate techniques are necessary and beneficial for improving XR capacity, focus at least on the following techniques:
· Dynamic indication of the unused CG PUSCH occasion(s) or resource(s) by the UE
· Increase CG PUSCH transmission occasions in a duration 
Conclusion
No further discussion in RAN1 for Rel-18 XR to extend the support of legacy single DCI scheduling multi-PDSCHs for FR2-2, to other SCS in FR1/FR2-1.
Conclusion
The capacity gain performance results in R1-2208661, R1-2209658 and R1-2209198 corresponding to enhancements based on multi-PDSCH scheduling by a single DCI are captured in XR SI TR
Conclusion
Study on enhancement for CBG based HARQ-ACK feedback reporting is down-priorotized in RAN1 XR SI.
Conclusion
The following proposed enhancements techniques to improve XR capacity performance are down-priorotized in RAN1 XR SI:
· (P3-5-3) Study on PHR enhancement based on XR traffic arrival periodicity or UL pose periodicity.
· (P3-5-4) Study mechanism of packet dropping based on the PDB requirement, to avoid resource waste due to the out-of-date packets.
Agreement
· For further study the mechanisms to enable HARQ retransmission of a TB on a different cell than the cell of the initial TB transmission for CA operation on TDD cells, consider at least the following:
· Capacity performance evaluation results
· Complexity analysis and RAN2 impact
Conclusion
· Study of soft HARQ-ACK and Delta MCS in RAN1 XR SI for improving XR capacity is down-priortized.
· Note: The corresponding capacity gain performance results in R1-2210003, R1-2208377 and R1-2203607 are captured in XR SI TR.
Conclusion
· Study on enhanced CQI based on CBG transmission, and study on enhanced CQI based on DMRS for improving XR capacity are down-priortized in RAN1 XR SI.
· Note: The corresponding capacity gain performance results in R1-2208402 and R1-2209536 are captured in XR SI TR.
Conclusion
Study on Cooperative MIMO via DL interference probing based on SRS enhancement for improving XR capacity is down prioritized in RAN1 XR SI.
Note: The corresponding capacity gain performance results in R1-2208377 are captured in XR SI TR.
Conclusion
No consensus to continue study on differentiation of XR multiple flows based on CG enhancement in RAN1 XR SI.
Conclusion
No consensus to continue study of multi-bits SR mechanisms for capacity improvement of XR traffic in RAN1 XR SI.



In this contribution, possible enhancements for XR-specific capacity improvement are discussed.

2. Discussions
Latency and data rate requirements are desired for XR services. Considering XR traffic is quasi-predictable, CG may be potential technique for XR, which is beneficial for UL service latency reduction. In order to use CG more efficiently for XR services and improve XR capacity, possible CG enhancements for study was agreed to be further discussed as below.

	Agreement
To study whether/how the enhanced CG candidate techniques are necessary and beneficial for improving XR capacity, focus at least on the following techniques:
· Dynamic indication of the unused CG PUSCH occasion(s) or resource(s) by the UE
· Increase CG PUSCH transmission occasions in a duration 



Multi-PUSCH in one CG periodicity
Compared to IIoT/URLLC service studied in Rel-15/16/17, XR service has larger packet size. It is possible that one PUSCH in one CG periodicity may be not enough to transmit one packet. With Rel-16 features, multiple CG configurations can be used for one packet. However, the supported number of CG configurations is limited. Moreover, multiple activation (or de-activation) DCIs are needed for multiple CG configurations. Therefore, multiple CG PUSCHs in one periodicity is useful for XR service with large payload size. On the other hand, one DCI scheduling multiple PUSCHs has already been supported in Rel-16 and Rel-17. It can be a starting point for studying multiple CG PUSCHs in one periodicity, and the workload is expected to be not large.

Observation 1: It is possible that one PUSCH in one CG periodicity may be not enough to transmit one packet for XR. Using multiple CG configurations for one packet is not efficient.

Proposal 1: Study multiple CG PUSCHs in one CG periodicity for XR.

UE reporting unused CG occasions/resources
The main motivation for UE reporting unused CG occasions/resources is that gNB can reuse the unused CG resources for other UEs, thus improving resource utilization. However, whether/how to allocate/schedule CG resources to certain UE(s) is gNB implementation issue. In Rel-15/16/17, it is possible that gNB allocates CG resource of UE#1 to UE #2 by dynamic scheduling, or gNB allocates overlapping resources for CG of UE#1 and CG of UE#2. On the other hand, with the XR-awareness information in higher layer, gNB could make efficient decision even without reported information from UE. There is no need to request UE to report information about CG resource utilization. Therefore, we don’t think there is any need to support UE reporting unused CG occasions/resources.

Observation 2: With the XR-awareness information in higher layer, gNB could make efficient decision to reuse CG resource.

Proposal 2: NOT support UE reporting unused CG occasions/resources.

3. Conclusion
In this contribution, we discussed possible solutions for XR capacity improvement. We have following observations:
Observation 1: It is possible that one PUSCH in one CG periodicity may be not enough to transmit one packet for XR. Using multiple CG configurations for one packet is not efficient.
Observation 2: With the XR-awareness information in higher layer, gNB could make efficient decision to reuse CG resource.

Based on the observations, we have following proposals:
Proposal 1: Study multiple CG PUSCHs in one CG periodicity for XR.
Proposal 2: NOT support UE reporting unused CG occasions/resources.
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