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1. Introduction
In RAN #95, revised SID of XR enhancements was approved [1], and the following objectives are specified regarding XR-specific capacity improvements.
	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.



In this contribution, we discuss the potential enhancements for XR-specific capacity improvements.
2. Discussion
The DL/UL video frame packets in XR services arrive periodically, therefore semi-persistent scheduling (SPS) and configured grant (CG) based transmission can be considered. However, SPS/CG is configured to use fixed time/frequency domain resources and MCS, and these parameters cannot be dynamically changed depending on the channel condition and packet size. This mechanism might not be optimal for video traffic with variable packet size. Allocating more resources than necessary, or vice versa causes waste of radio resources and additional scheduling delay. Dynamic grant (DG) is beneficial in this aspect. Furthermore, DG allows to freely allocate resources in time domain when packets arrive, so it can also deal with quasi-periodic traffic with random jitter. For the above reasons, it seems that there are many advantages to using DG over SPS/CG for video traffic.
Observation 1:	For DL/UL video traffic, dynamic grant is suitable to deal with variable packet size and random jitter.
In the case of UL DG, a UE requests resources for a new UL transmission by scheduling request (SR) and buffer status reporting (BSR) mechanisms. Through BSR procedure, the UE provides the base station with the information regarding the UL data volume. This helps the base station allocate as much resources as the UE needs. However, there is a gap between the buffer size reported by BSR and the actual one at UE because BSR reports the indexes corresponding to buffer sizes using the look-up table described in TS38.321 [3]. Thus, the base station may overestimate the UL data volume and allocate more resources than necessary. It results in waste of radio resources and capacity loss. For XR video traffic characterized by large and variable packet sizes, the negative impact on capacity could be considerable. This is because the step size of BS value in the BSR table increases sharply as the index increases. In order to improve capacity, BSR enhancements could be studied so that it can report buffer sizes more precisely. For example, the legacy short BSR format has only 5-bit buffer size field and too large a step size. Therefore, it is recommended to use the BSR with a buffer size field of up to 8 bits rather than short BSR for video traffic. 
Observation 2:	There is a gap between the buffer size reported by BSR and the actual one, which can lead to waste of radio resources and capacity loss.
Observation 3:	For XR video traffic, the gap with the actual buffer size can be too large due to large and variable packet sizes.
Proposal 1:	It is beneficial to study BSR enhancements to report buffer sizes more precisely, e.g., the BSR with a buffer size field of up to 8 bits could be used rather than short BSR for video traffic.
In addition, it is considered that XR video traffic has a strict latency requirement and a packet which exceeds the delay budget may not be useful. Therefore, the base station may benefit from the scheduling using the delay information. Specifically, the base station can improve capacity by prioritizing the data that is buffered longer at UE and needs to be transmitted urgently. One candidate solution for this purpose is that the UE provide the base station with the assistance information regarding the remaining delay budget. For example, this assistance information can be included within the BSR.
Observation 4:	The base station may benefit from the scheduling using the delay information in order to improve capacity.
Proposal 2:	RAN to study enhancements to provide the delay information to the base station, e.g., by the BSR.
3. Summary and proposal
In this contribution, we discussed the potential enhancements for XR-specific capacity improvements and provided the following observations and proposals.
Observation 1:	For DL/UL video traffic, dynamic grant is suitable to deal with variable packet size and random jitter.
Observation 2:	There is a gap between the buffer size reported by BSR and the actual one, which can lead to waste of radio resources and capacity loss.
Observation 3:	For XR video traffic, the gap with the actual buffer size can be too large due to large and variable packet sizes.
Observation 4:	The base station may benefit from the scheduling using the delay information in order to improve capacity.
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