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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
We discuss possible new BSR trigger(s) and leftover issues of enhanced BSR MAC CEs (renamed as Refined BSR MAC CE during email discussion) in this document. 
Discussion
New BSR Triggers 
Network capacity will be improved if scheduling is more precise and resource utilization is high. this can be achieved if the UE buffer estimation/knowledge at network side is closer to the actual UE buffer value. To make this possible, we have introduced a new BS table with finer granularity, moreover, introduction of new BSR trigger(s) would be helpful too, especially considering only one new static BS table is agreed and the granularity would not be so small.
With legacy approach: 
· Regular BSR will be trigger 
· a)when initial data arrive into an empty buffer, or
· b) when initial data arrives for a LCG with higher priority than other LCHs already having available data in the buffer. 
Regular BSR will not be triggered
· c) when data arrives for a LCH with lower priority then the LCHs already having available data in buffer or 
· d) more data arrives for the same LCG already with buffered data. 
above mentioned c) and d) might be common cases because a number of PDU/PDU sets of a XR data burst may arrives into L2 buffer sequentially. we can only relay on periodical BSR in these case.
· Periodical BSR may not be applicable for a burst data arrival unless very short periodicity is configured which does not sound reasonable
· Padding BSR may be transmitted at any time when there is padding bits, but we cannot count on it because padding BSR has lower priority then data and may not be included in a TB unless there is padding bits
In addition, with introduction of PSI-base discard and PDU set based discard, PDU discard will happen more often and neither in this case a BSR will be triggered. 
 
Observation 1: With legacy BSR triggers, BSR likely will not be triggered when big amount of XR data arrives sequentially or big amount of PDUs are discard  

There are different proposals on new BSR trigger(s). In the following table, we summarize some of them, and share our views on each one:
	New BSR triggers
	Categories
	Our view

	1. when a new data burst/PDU set starts arriving 
	PDU set/Data Burst based BSR trigger
	· BSR MAC CE has been per LCG instead of per PDU set/Data burst.  This granularity will request PDU set/Data burst awareness. 

	2. when a full data burst /PDU set arrives
	
	

	3. when PDU/PDU set is discarded 
	PDU discard-based BSR trigger 
	· In general, It makes sense to update NW when the buffered data is discarded then the reported buffer size is out of date. But it would be better to trigger BSR only if the amount of discard data is big to avoid too frequent report

	4. When more than threshold amount of data arrives for a LCG  
	Buffer size changed based BSR trigger 
	· Same as PDU discards, in general it make sense to update NW when more data arrives in the buffer, and a threshold could avoid too frequent trigger/report

	5. BSR MAC CE is always included for each TB transmitted with XR packet
	XR-service specific BSR trigger
	· The underline reason for this trigger probably is potentially big UL grant for XR service. However not every TB for XR packet transmission will be big.  It is reasonable that the trigger it based on UL grant size instead of a particular service.   

	6. Starting on-duration should trigger a periodic BSR[8]
	DRX-based BSR trigger 
	· We do not normally tie DRX(mainly for DL traffic) with BSR(mainly for UL traffic)


In principle a more generic BSR tigger would be more useful. It is better not to tie a new BSR trigger with XR service. XR service specific triggers as in #1),#2) and #5) are not preferable. 
Observation 2: new BSR trigger should be as generic as possible to avoid rely on XR awareness

The overall target of introducing a new BSR trigger is to update gNB the buffer size, especially when the gNB-expected buffer size (based on the last BSR report and scheduled data volume since then) is different from the real buffer size in UE. This buffer change can be due to more data arrival in the buffer as mentioned in the trigger #4), or due to PDU discarding as mentioned as in the trigger #3). 
Observation 3: PDU discard and new data arrival can be generalized as buffer size change (not taking into account scheduled data)

With above observation, we propose:
Introduce new BSR trigger based on buffer size change then a threshold due to discard and or additional data arrival (i.e., buffer size change due to being scheduled is not counted)

Alternative, if we assume the XR data are big and UL grant tend to be big, we can simply always include BSR if the signalling overhead is not a problem. This will definitely update gNB the buffer size more often. 

RAN2 consider to introduce new BSR trigger based on UL grant size is bigger than a threshold

Refined BSR MAC CEs   
In legacy, there are 4 types of BSR MAC CE and 2 BSR MAC CE format, where:
· “Long BSR MAC CE” and “Long Truncated BSR MAC CE” share the same format to support BS report of multiple LCGs, the MAC CE is with variable size. Legacy 8bit BS table is used
· “Short BSR MAC CE” and “Short Truncated BSR MAC CE” share the same format to support BS report of one LCG. Together with its 1 byte subheader, only 2 bytes is needed to include into a TB. Legacy 5bit BS is used.
The Refined BSR MAC CE as we discussed can report BS of multiple LCGs with BT indications. this is corresponding to legacy long BSR MAC CE, as same as legacy, we may need to introduce an short Refined BSR MAC CE (this will be discussed later), following the conclusion during email discussion to adopt “Refined BSR MAC CE”, we further propose : 
[bookmark: _Hlk149816127]Change the name “Refined BSR MAC CE” into “ Long Refined BSR MAC CE”
Short BSR MAC CE might be included due to following cases:
a) When regular BSR and or periodic BSR is triggered and only one LCG has buffered data
b) When padding BSR is triggered, and only one LCG has buffered data 

At least In case a), the requirement for higher granularity should be same as for long BSR MAC CE, hence 8bit BS field is preferred, consequently it would be a 2bytes MAC CE format with 8bits Buffer Size field and 3bits LCG ID field, still 5bits is left. The unused 5bits can be used for BS table indication. this would mean the same granularity for both (Refined) short BSR MAC CE and (Refined) long BSR MAC CE, with the cost of 1byte more payload and likely one byte more for subheader if using eLCID. 

Alternatively, during email discussion, it was mentioned to still use Refined long BSR MAC CE in case only one LCG have available data and New BS table will be used to code BS field. We think that would mean unnecessary 1byte more payload, hence prefer to define short BSR MAC CE version.

Introduce following Short Refined BSR MAC CE, with 8bit BS field, BS table indication field and LCG ID field, used in case 
a) Regular BSR or periodical BSR is triggered but only one LCG has buffered data



Short Refined BSR MAC CE

As for whether truncated versions of Refined long/short BSR MAC CE should be introduced, even though majority companies prefer to have, we would like to explain our concerns with introducing them:
· It is not fundamental to have truncated versions of Refined BSR MAC CE. Truncated BSR MAC CE is included when padding BSR is triggered and padding bit is not enough to report BS of all LCGs with available data. So truncated BSR MAC CE will not give network full information of the whole UE buffer rather than a best effort. 
· It will make the specification extremely complicated. If truncated version of Refined BSR MAC CE is introduced, we have to specify when to use legacy truncated BSR MAC CE and when to use the new truncated Refined BSR MAC CE. Many factors should be taken into account, including  padding bit size, different size of sub header of two truncated BSR MAC CE, and if new BS table is actually needed after the BSR MAC CE is truncated. Note that current specification text as following is already not simple: 
	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>	report Short BSR.
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.


· UE likely send less LCGs’ BS information to NW when choosing truncated Refined BSR MAC CE. Normally truncated version is used when the padding bit size is small, as example of 5 byte padding bits, with legacy truncated BSR MAC CE, it can indicate BS for two LCGs (2bytes of subheader+1byte of LCGi +2byte for 2 BS fields). However, with truncated Refined BSR MAC CE, it can indicate ZERO LCG’s BS information (3byte of subheader + 1byte of LCGi+1byte of BTi). 
Consider the limit time, we prefer to keep it simple not to introduce truncated version of Refined long/short BSR MAC CE. More specifically:

NOT to introduce Truncated Refined BSR MAC CE, i.e., If padding BSR is triggered and Truncated version is needed, UE use legacy truncated BSR MAC CE formats  


New BS table configuration   
It is agreed to have BS table indication per LCG in Refined BSR MAC CE, and also agree the criteria how UE determine to use new or legacy BS table. It became useless to enable new BS table per LCG, instead per UE enabling bit is enough. This will not stop UE always choose legacy BS table if legacy BS table is good enough, e.g., for SRBs or DRB for non XR service. And once new static BS table is enabled, it means Refined BSR MAC CE with table indicator is also enabled:
 
New BS table together with Refined BSR MAC CE is enabled/disabled per UE.

Summary

[bookmark: OLE_LINK3]In this contribution, we discussed new BSR trigger, Enhanced/Refined BSR MAC CEs and how to enable the feature.

We propose to introduced new BSR trigger:
Observation 1: With legacy BSR triggers, BSR likely will not be triggered when big amount of XR data arrives sequentially or big amount of PDUs are discard  
Observation 2: new BSR trigger should be as generic as possible to avoid rely on XR awareness
Observation 3: PDU discard and new data arrival can be generalized as buffer size change (not taking into account scheduled data)
1. Introduce new BSR trigger based on buffer size change then a threshold due to discard and or additional data arrival (i.e., buffer size change due to being scheduled is not counted)

RAN2 consider to introduce new BSR trigger based on UL grant size is bigger than a threshold

We also give following proposals regarding the Refined BSR MAC CEs:

Change the name “Refined BSR MAC CE” into “Long Refined BSR MAC CE”
Introduce following Short Refined BSR MAC CE, with 8bit BS field, BS table indication field and LCG ID field, used in case 
b) Regular BSR or periodical BSR is triggered but only one LCG has buffered data



Short Refined BSR MAC CE
NOT to introduce Truncated Refined BSR MAC CE, i.e., If padding BSR is triggered and truncated version is needed, UE use legacy truncated BSR MAC CE formats  

Finally, for configuration:
New BS table together with Refined BSR MAC CE is enabled/disabled per UE.
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