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1. Introduction
In RAN2#119bis [1], the BSR enhancements for XR have been discussed, and the following agreements were achieved:

1: introduce new BS table(s) to reduce the quantisation errors (e.g. for high bit rates). FFS how new BSR tables are created and how they impact BSR formats (can be discussed in WI phase). 

Delay information consists of at least “remaining time”.

2: RAN2 considers a delay information is useful for XR. FFS if dynamic reporting from UE to network (e.g. via BSR) is needed, or whether PSDB is sufficient. If we have delay information, it needs to distinguish how much data is buffered for which delay value. Stage-3 details (e.g. what’s contained, how the triggering is done) can be discussed in the WI phase.

If we have delay information reporting, RAN2 aims to define how the UE determines the “remaining time” in the delay information

In this contribution, we will discuss the further details about the BSR enhancements for XR.
2. Discussion
2.1 New BSR table design

We agreed that a new BS table should be introduced to reduce the quantisation errors. So the new BS table should provide the more precise value to indicate the high bit rates for XR. If the new BS table can also be used to indicate the BSR for non-XR services, considering of the diversity of bit rate values, the larger size of BSR index is needed which will bring more complexity and signalling overhead. Furthermore, if the new BSR is used for the non-XR services, the BSR will be reported frequently due to the trigger of XR data with high priority, and the BSR information for non-XR data will be reported repeatedly which will cause extra signalling overhead.
Proposal 1: A new BSR table is introduced for XR, and not for other data.
Considering the characteristic of XR services which may consist of data of different size (e.g. pose data and video data). In legacy BSR table, the buffer size field is 5-bit or 8-bit, and the value scope is continuous. For the new BSR table for XR, in order to indicate the buffer size precisely without introducing larger size of Buffer size index, the value scope in new BSR table can be not continuous. E.g., the low value part is for pose data, the high value part is for video.
Proposal 2: The buffer size value scope for new BSR table is not continuous. E.g., the low value part is for pose data, the high value part is for video.

2.2 Delay information in BSR
We agreed that RAN2 considers a delay information is useful for XR. In order to meet the latency requirement of XR traffic, gNB needs to aware of the exact remaining time for UL packet, but the packets may be buffered in UE for a time before the BSR is triggered and the remaining time will not equal to PSDB. Therefore, the dynamic reporting of delay information from UE to network (e.g. via BSR) is needed.
 Proposal 3: The delay information should be included in BSR.
For the remaining time in BSR, a time index can be introduced to reduce the signaling overhead of BSR message. The time index corresponds to a time value scope, the mapping between the index and corresponding time value scope can be defined in MAC or can be configured by RRC. The time value is absolute remaining time value.

Proposal 4: A time index can be introduced to indicate the remaining time value scope.
2.3 New BSR format
In legacy NR BSR, the Buffer size is reported per LCG which is configured for a set of LCHs. The maximum number of LCGs is eight except for IAB-MT. The LCHs within one LCG may have similar scheduling requirement. gNB can decide the scheduling policy based on the buffer information of LCGs. 
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Figure 6.1.3.1-2: Long BSR, Long Truncated BSR, and Pre-emptive BSR MAC CE( in 38.321)
For XR service, a dedicated BSR table can be introduced as we proposed above. In our understanding, the number of LCHs for XR service will not be too big. It is not necessary to report the BSR per LCG as in legacy NR BSR. On the other side, the concept of PDU sets is introduced and different PDU sets may require different handing. In our understanding the different PDU sets within one service flow may be mapped to one DRB or multiple DRBs. The different PDU sets with similar handling requirements can be mapped to one DRB as the QoS flow to DRB mapping mechanism. It is unnecessary to distinguish the buffer among the different PDU sets.
As the comparison in table1, we prefer the BSR for XR is reported per LCH.
                                   Table 1 Comparison of different BSR formats

	BSR report format
	Granularity
	Message size

	Per LCG
	low
	low

	Per LCH
	medium
	medium

	Per PDU set
	high
	high


Proposal 5: The BSR for XR should be reported per LCH.
3. Conclusion

In this contribution, we discussed the BSR enhancements for XR. In particular, we have the following proposals:
Proposal 1: A new BSR table is introduced for XR, and not for other data.
Proposal 2: The buffer size value scope for new BSR table is not continuous. E.g., the low value part is for pose data, the high value part is for video.

Proposal 3: The delay information should be included in BSR.

Proposal 4: A time index can be introduced to indicate the remaining time value scope.
Proposal 5: The BSR for XR should be reported per LCH.
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