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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
At RAN2#121-bis meeting, the following agreements have been made for BSR enhancement:
	[bookmark: _Hlk133395723]1. 	As a working assumption, at most one BS index or BS value is reported by an LCG. This assumption can be revisited if new BSR table design cannot achieve a target level of quantization error. FFS what this target level should be. 
3.	Design/configuration for new BSR table(s) should include support for narrower ranges (i.e. finer granularity) than the legacy. Details can be discussed after an agreement on how UE obtains new BSR table(s) (e.g. pre-definition vs RRC configuration) is made. 
5.	At least linear distribution is used for generating code points in new BSR table(s).  FFS whether exponential distribution can be considered too.  FFS if piecewise linear distribution is supported.


At RAN2#123-bis meeting, the following agreements have been made for BSR enhancement:
	1.   Adopt an exponential BSR table.  FFS on buffer size 
2.   The UE uses the new defined BS table if the buffered data volume is within the range of the new table, otherwise the legacy table is used.
3. New MAC CE including indication of table selection per LCG will be introduced.  Exact format FFS (to be discussed in MAC CR review phase)


In this contribution, we discuss the BS values in the new BSR table  and propose a way forward.    
2. BSR reporting for XR
2.1. BSR format and inclusion of the remaining time
In addition to the buffer size, it was agreed to also report the “remaining-time” in UL for the buffered data. Since the buffer size is reported per LCG, it is also proposed to report the remaining-time also per LCG. The arguments for reporting remaining-time per LCG are similar to the arguments for reporting buffer size also per LCG (i.e. the grouping is done by the network based on QoS requirements). 
Proposal 1: The remaining-time for buffered data in UL is reported per LCG by the UE
When more than one LC is mapped to an LCG, the remaining-time reported by the UE corresponds to the LC that has the shortest remaining-time left for the buffered data. 
Proposal 2: When more than one LC is mapped to an LCG, then the remaining-time reported by the UE corresponds to the data from the LC that has the shortest remaining-time left for the buffered data in UL.
3. DSR table design 
Based on the current XR RRC running CR, the value range of remainingTimeThreshold-r18 is ENUMERATED {ms5, ms10, ms15, ms20, ms25, ms30, ms50, spare}, and DSR is triggered only if the remainingTime is below the remainingTimeThreshold-r18, the value of reported remaining Time should be less than or equal to 50ms. Considering the remaining time reported is used for UL resource scheduling, the remaining time reported should be larger than the UE-gNB RTT Plus a UE/gNB processing time. Thus, the code point of the least remaining time reported can be 1ms. E.g. the remaining time reported is some range as follows:
	Index
	DS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	≤ 1ms
	8
	≤ 14ms
	16
	≤ 27ms
	24
	≤ 36ms

	1
	≤ 2ms
	9
	≤ 15ms
	17
	≤ 28ms
	25
	≤ 38ms

	2
	≤ 3ms
	10
	≤ 16ms
	18
	≤ 29ms
	26
	≤ 40ms

	3
	≤ 4ms
	11
	≤ 17ms
	19
	≤ 30ms
	27
	≤ 42ms

	4
	≤ 5ms
	12
	≤ 18ms
	20
	≤ 31ms
	28
	≤ 44ms

	5
	≤ 6ms
	13
	≤ 19ms
	21
	≤ 32ms
	29
	≤ 46ms

	6
	≤ 7ms
	14
	≤ 20ms
	22
	≤ 33ms
	30
	≤ 48ms

	7
	≤ 8ms
	15
	≤ 21ms
	23
	≤ 34ms
	31
	≤ 50ms


Proposal 3: The remaining time reported is time range, and the code point can be between 1ms to 50ms.
4. [bookmark: _Hlk134539258]BSR table design 
At the last RAN2 meeting it was agreed that a new BSR table using exponential distribution of the BS tables. The main goal of the new BS table is to reduce the quantization errors and it is unclear whether the quantization errors will be low enough with the new BS table especially with the exponential distribution which will be biased towards to lower BS values. At RAN2#121bis, it was agreed that at most one BS index or BS value is reported by an LCG. This assumption can be revisited if new BSR table design cannot achieve a target level of quantization error. 
Given the above, we propose to evaluate the residual quantization errors and consider including an additional BS index or BS value to further reduce the quantizaiton errors. 
Proposal 4: If the residual quantization errors are above a threshold with the new BS table, UE can include an additional BS value / BS index. 
5. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18403976][bookmark: _Toc18413612]Proposal 1: The remaining-time for buffered data in UL is reported per LCG by the UE
Proposal 2: When more than one LC is mapped to an LCG, then the remaining-time reported by the UE corresponds to the data from the LC that has the shortest remaining-time left for the buffered data in UL.
Proposal 3: The remaining time reported is time range, and the code point can be between 1ms to 50ms.
Proposal 4: If the residual quantization errors are above a threshold with the new BS table, UE can include an additional BS value / BS index.  
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