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1. Introduction
In the online discussion after RAN2#124[1], CR rapporteur of 38321 provides a list of open issues, which is shown as follows,
	Issue 1: Whether Refined Long BSR can be used as a padding BSR?
Issue 2: When a DSR triggers SR, whether conditions similar to those for BSR triggering SR be applied too? e.g. SR mask condition, logicalChannelSR-DelayTimer, etc
Issue 3: Whether pending DSRs should be cancelled when RRC disables DSR reporting?


Due to BSR and DSR has been allocated different agenda items, this contribution will only discussion the remaining open issue of BSR.
2. Discussion
2.1 Padding BSR
The intention of introducing padding BSR is when the radio resource allocated to the UE in UL Grant is larger than UE actually needs for the corresponding transmission, UE can (if possible, i.e., padding bit is sufficient) triggers a padding BSR to utilize these otherwise wasted padding bits in MAC PDU. 
And with the introduction of padding BSR, truncated Short and Long BSR MAC CE whose length is only 2 and 3 bytes plus its subheader is hereby introduced when the padding bits is not sufficient for the intact “normal” Long BSR MAC CE which takes at least 3 bytes plus its subheader.
For Refined Long BSR MAC CE, which length is at least 4 bytes plus its subheader, concerns raise on whether it can be used as padding BSR as CR rapporteur suggests.
One of the main issues is its relatively longer length. However, if the padding bits is sufficient, we haven’t observed much obvious shortcoming of using Refined Long BSR MAC CE as padding BSR since it has less quantization error than legacy BSR MAC CE and the padding bits will anyway be wasted if not used for padding BSR.
Proposal 1: Refined BSR MAC CE can be used for padding BSR.
However, when padding bits is not sufficient for the intact Refined Long BSR MAC CE (the word “intact” here means it contains buffer status for all LCGs with available data), we suggest to use legacy truncated Short and Long BSR MAC CE instead.
The motivation for such restriction is the fairness among XR and non-XR service bearing DRBs, that is, compared to accurate buffer status from a few LCG(s), buffer status of more LCGs with certain quantization errors is appreciated for the fairness consideration. This consideration applies to both truncated Long and Short BSR MAC CE. With limited padding bytes, Long BSR can provide one more LCG’s buffer status and its quantization error is not very significant, and for Short BSR, if there are only 2 bytes left in MAC PDU, Short BSR is the only choice. Except the above cases, Refined BSR can be used for padding BSR.
Proposal 2: Only if the padding bits is sufficient for the intact Refined BSR MAC CE (i.e., no truncated Refined BSR, no new LCID), Refined BSR can be applied as padding BSR, otherwise legacy truncated BSR MAC CE is used.
The other issue is a bit complex, which is caused by the significant disparity of buffer size range for Short BSR MAC CE and Refined BSR MAC CE. For Short BSR MAC CE, it can only report relatively accurate buffer size range of [0, 150k], while Refined BSR MAC CE can report accurate buffer size range of [5k, 750k]. The complication arises for the same LCG(s), if a Refined Long BSR MAC CE is reported, the subsequent padding truncated BSR MAC CE may overrides the former accurate buffer size. Especially when the buffer size is larger than 150k, which short BSR cannot report any specific buffer size but only a range (>150k).
For this issue, after analysis, we believe the specification impact is not signification. For BSR handling and resource allocation, it’s basically based on gNB implementation. A sophisticated scheduling and mapping algorithm can largely mitigate this issue (i.e. some specialized handling for Short BSR MAC CE with 0x1F buffer level). In fact, for Short BSR MAC CE with 0x1F buffer level, the corresponding buffer size is determined by gNB vendor’s implantation since 38321 only gives its range (>150k).
Furthermore, even if the inaccurate BSR overrides the Refined BSR, UE can still report accurate regular or periodic Refined BSR in subsequent MAC PDU. Hence, no significant impact on specification is observed.
Proposal 3: How to mitigate the mismatch between Refined BSR MAC CE and legacy BSR MAC CE is up to gNB implementation.
With the introduction of Refined BSR MAC CE as padding BSR, another new issue emerges how UE determines which BSR MAC CE to be assembled into the MAC PDU as padding BSR, especially for Long Truncated BSR and Refined BSR MAC CE.
For Short and truncated Short BSR MAC CE, the choice between it and Refined BSR MAC CE is relatively not complicated for UE, if the padding bits in the MAC PDU cannot afford Refined BSR MAC CE, UE can only use legacy Short BSR MAC CE.
But for Long and truncated Long BSR MAC CE, UE may need to consider whether to report buffer status with finer granularity for less LCG(s) or to report buffer status with normal granularity for more LCGs. Please kindly note that the quantization error of legacy 8-bit BS Table is 6.5% while the 5-bit is about 39.3%, the granularity for truncated Long BSR MAC CE may be enough for padding BSR.
Considering that for XR service, simultaneously transmitting of multi-modal packets (e.g., audio, video, pose and control) can be more common, some of which may does not require very fine granularity. Legacy Long Truncated BSR MAC CE can provide buffer status for more LCGs, therefore when the padding bit cannot afford the intact Refined BSR MAC CE, reusing legacy BSR MAC CE seems more reasonable.
As a summary, how UE determines which BSR is used as padding BSR is shown in the following table:
	
	L Padding Bytes = 2
	L Padding Bytes > 2 && L Padding Bytes < L intact Refined BSR
	L Padding Bytes >= L intact Refined BSR

	N LCG with available data = 1
	Short BSR
	Short BSR
	Refined BSR

	N LCG with available data > 1
	Truncated Short BSR
	Truncated Long BSR, Long BSR
	Refined BSR


Therefore, the clause 5.4.5 specifying padding BSR may need some modifications for adopting Refined BSR as padding BSR. We proposal the following minor change to TS 38.321:
	For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
2>	if more than one LCG has data available for transmission when the BSR is to be built:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.
3>	else:
4>	report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.
2>	else:
3> if the number of padding bit is equal to or larger than the size of Refined BSR.
4> report Refined BSR.
3> else
34>	report Short BSR.
1> else if the number of padding bits is equal to or larger than the size of the Refined BSR plus its subheader:
2> report Refined BSR for all LCGs which have data available for transmission.
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2>	report Long BSR for all LCGs which have data available for transmission.


With the above modification, Refined BSR can be adopted as padding BSR.

3. Conclusion
Padding BSR aspect:
Proposal 1: Refined BSR MAC CE can be used for padding BSR.
Proposal 2: Only if the padding bits is sufficient for the intact Refined BSR MAC CE (i.e., no truncated Refined BSR, no new LCID), Refined BSR can be applied as padding BSR, otherwise legacy truncated BSR MAC CE is used.
Proposal 3: How to mitigate the mismatch between Refined BSR MAC CE and legacy BSR MAC CE is up to gNB implementation.
If the above proposals are adopted, the above modification of clause 5.4.5 in TS 38.321 can be considered.
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