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1. [bookmark: _Toc18404533][bookmark: _Toc18413600][bookmark: _Toc18403966]Introduction
In this contribution we discuss UE feedback enhancements for XR capacity. 
2. BSR reporting enhancements
For XR service with jitter, dynamic scheduling is necessary.  Since the UL dynamic scheduling depends on the BSR reporting from UE, the accuracy of buffer status level reported impacts the resource scheduling efficiency. The more accurate the report is, the more efficiently resources can be used which results in less padding bits, lower scheduling delays and higher XR capacities.
In the current specification, there are two tables which are used by the UE for BSR reporting: one table is 5-bit Buffer Size field used when the short BSR is triggered, and the second table is 8-bit Buffer Size field used for long BSR reporting. In both tables, the larger the index is, the larger the buffer size value granularity becomes. In other words, the higher the index is, the larger the quantization error becomes. One option to avoid these errors would be to include multiple BSRs for the same LCG. The actual value of the reported BSR is the sum of these BSR values. With this approach, the UL buffer size with a very fine granularity can be reported by the UE, improving the overall scheduling efficiency. Based on the current specification, a MAC PDU shall contain at most one BSR MAC CE. To report the buffer size level more accurately, it should be allowed that a MAC PDU contains more than one BSR MAC CEs with same LCG, and the reported buffer size of the LCG equals to the sum of buffer size indicated by each BSR MAC CE for that LCG in the MAC PDU.  
Proposal 1: To enable finer granularity for BSR, more than one BSR MAC CE for same LCG can be included in one MAC PDU and the actual buffer size value is calculated using all the BSR MAC CEs for the same LCG included in the MAC PDU.
Considering that the table with 8-bit Buffer Size field can indicate finer granularity and larger range of buffer size level than the table with 5-bit Buffer Size field, to report more accurate buffer size level when only one LCG has data available for transmission, long BSR should be used. But based on the current specification, Long BSR(e.g. use the table with 8-bit Buffer Size field) can be reported only when more than one LCG has data available for transmission. 
Proposal 2: RAN2 should specify mechanisms to enable Long BSR to be reported even if only one LCG has data available for transmission.
Considering XR service may usually lead large Buffer size, but the buffer size value granularity of the table with 8-bit Buffer Size field is very large when the buffer size is large. For more accurate buffer size reporting, it may also be necessary to introduce a new buffer size table with 8-bit Buffer Size field for the large buffer size range. Once a new buffer size table is introduced, how to identify whether the new buffer size table or the old buffer size table is used should be considered. Usually, there are two options:
Option 1: UE report it’s new table supporting capability, and gNB configures whether the new table or the old table is used.
Option 2: gNB indicate it’s new table supporting capability, and UE differentiate whether the new table or the old table is used by UL LC ID.
Considering that option 2 is more flexible, e.g. UE can decide whether the new table or the old table is used based on the buffer size to be reported, we suggest to use option 2 for the new table identification.
Proposal 3: A new buffer size table with 8-bit Buffer Size field is introduced for the large buffer size range.
Proposal 3a: gNB sends an indication to UE to indicate whether it supports the new buffer size table, and UE use a new UL LC ID to indicate whether the new buffer size table is used for the BSR reporting.
For dynamic scheduling for UL periodic XR service with jitter, BSR reporting. How to allocate the UL grant for the BSR reporting when the burst arrival should be considered. Usually SR will be triggered firstly for BSR reporting. But based on the SR procedure(e.g. SR reporting-->PDCCH with UL grant for BSR-->BSR reporting-->PDCCH with UL grant for data transmission-->UL data transmission), the service delay will be large. In RAN1# meeting, the following agreement has been made:
	Agreement
When DG is used as the baseline scheme, for the performance evaluation scheduling, after SR is triggered, both BSR and UL data 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


But the XR frame may always change, and UE and/or AMF may only predict and provide the least size of PDU set, it is impossible to predict the size for each PDU size. Thus, multiple UL data transmissions will be inevitable, which may lead large delay for the PDU set transmission. If the gNB can obtain the buffer size accurately before the first UL grant, the scheduling efficiency will be improved. To cater for the periodic XR traffic with jitter, C-DRX is usually configured and the UL burst may only arrive during the DRX on-duration time. If periodic UL resource(e.g. CG) for BSR reporting is configured during the DRX on-duration time, UE can report the buffer size in time, which can avoid the SR procedure and improve the UL scheduling efficiency. Since the UE will not report BSR outside the DRX on-duration, the periodic UL resource(e.g. CG) for BSR reporting should only be valid during the DRX on-duration time.
Proposal 4: periodic UL resource (e.g. CG) for BSR reporting is configured, which is valid only during the DRX on-duration time.
    
3. Conclusion
The following observations and proposals are made: 
Proposal 1: To enable finer granularity for BSR, more than one BSR MAC CE for same LCG can be included in one MAC PDU and the actual buffer size value is calculated using all the BSR MAC CEs for the same LCG included in the MAC PDU.
Proposal 2: RAN2 should specify mechanisms to enable Long BSR to be reported even if only one LCG has data available for transmission.
Proposal 3: A new buffer size table with 8-bit Buffer Size field is introduced for the large buffer size range.
Proposal 3a: gNB sends an indication to UE to indicate whether it supports the new buffer size table, and UE use a new UL LC ID to indicate whether the new buffer size table is used for the BSR reporting.
Proposal 4: periodic UL resource (e.g. CG) for BSR reporting is configured, which is valid only during the DRX on-duration time. 
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