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1 Introduction
In RAN #94e, a continuing SI on XR enhancements for NR in Rel-18 was approved with the following objectives [1] and some related possible enhancement schemes were proposed and evaluated in TR 38.838 [2]: 

	The study is to be based on Release 17 TR 38.838, on corresponding Release 17 work from SA4 (as per SP-210043) and on Release 18 work from SA2 (as per SP-211166). 
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.


And the following is captured in the latest RAN2#119 meeting [3]:
	· 1: As starting point, RAN2 can further discuss the solutions in TR 38.838 that can impact on L2 operation (e.g., BSR, LCP, assistance information for scheduling, packet discarding, prioritization) for XR-specific capacity improvement. RAN2-specific solutions are not precluded (even if RAN1 hasn’t discussed them before).



In this contribution, we provide some general views on UE feedback enhancements for XR capacity, e.g. BSR and other assistance information from UE.
2 Discussion
According to what captured in TR 38.838[2], RAN1 has agreed a parameterized statistical traffic model for the evaluation of XR and CG. For a given XR or CG application, there can be multiple data streams with different traffic characteristics and QoS requirements in DL/UL. And it is envisioned that XR rates is very big especially at high encoding rates so the scheduler would benefit from knowing exactly how much data is buffered. With the similar view of other companies, we also noted the BSR report become less precise with higher BSR index/buffer size value. In such case, gNB may overestimate UE’s uplink data volume and allocate more resources than necessary because of this large step sizes in the current BSR tables. It results in waste of radio resources and capacity loss. Since XR flows consist of large data bursts, UE would usually report its buffer size on the large size most of time, an additional buffer size table which with large buffer size with finer granularity of each step size can be considered.
Proposal 1: BSR enhancements could be studied so that it can report buffer sizes more precisely.

We also noticed that the current BSR report only conveys the buffer size. Meanwhile, a delay aware scheduler is also discussed in and is considered to be useful [2]. For a delay aware scheduling model, gNB will take the remaining delivery time of a frame/slice into consideration to increase its overall capacity performance if the remaining delivery time of a frame/slice is limited. Thus, the remaining delay buget in BSR report will be useful to enable the eNB be awareness of available delay budget in UE and better prioritize users in most urgent need. 
Proposal 2: The budget report can be conveyed together with buffer size for BSR report to help the gNB to optimize scheduling.
In addition to buffer size report, we also noticed that the current regular BSR will not be triggered when more data arrive in buffer for the same LCH/LCG especially for the application packets with very limited time left until exceeding the PDB. In such case, a new trigger for BSR can be considered. Also, for Padding BSR when there is not enough padding bits available, such LCH/LCG should be treated with higher lower priority. So a similar prioritized BSR in Sidelink can be considered for reporting.
Proposal 3: BSR triggering enhancements could be studied so that it can report buffer sizes more timely for packets approaching the PDB.
For the downlink transmission, the XR packet playout buffer in the application layer at UE is used to defend the delay jitter and out-of sequence XR packet arrival. UE playout buffer size would give the gNB scheduler additional delay budget in scheduling the XR data transmission, which would increase the link adaptation gain. If a big size of the playout buffer is fed back to the gNB scheduler, gNB could have additional PDB for DL XR packet. And additional PDB can give gNB more time to schedule UE with less playout buffer and better channel conditions.
Proposal 4: UE playout buffer related information can be considered as UE assistance information to help the gNB to optimize scheduling.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1: BSR enhancements could be studied so that it can report buffer sizes more precisely.

Proposal 2: The budget report can be conveyed together with buffer size for BSR report to help the gNB to optimize scheduling.
Proposal 3: BSR triggering enhancements could be studied so that it can report buffer sizes more timely for packets approaching the PDB.
Proposal 4: UE playout buffer related information can be considered as UE assistance information to help the gNB to optimize scheduling.
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