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1	Introduction
[bookmark: _Ref178064866]In RAN2#124 [1] details on the new Refined Long BSR format and related table were agreed. Part of those agreements were details on the new table range:
9. The maximum buffer size can be determined based on the ratio between maximum link rate (60Mbps) and minimum frame rate (15 fps), which is 750KB.  
10. The minimum buffer size can be determined based on the ratio between minimum bit rate (10 Mbps) and maximum frame rate (120 fps), which is 5 KB

And details on when the new format should be applied:
12. If one LCG, that has new table configured, has buffered data that LCG is allowed to use refined BSR

This contribution raises an issue related to the implementation of the agreements and provide a solution for it.
2	Discussion on BSR trigger
2.1	Issue with current BSR trigger
In current specification [2] when any LCG is configured with additionalBS-TableAllowed it will trigger a Refined Long BSR when the buffer size is inside the supported range of the new table (Table 6.1.3.1-3). When outside of that range the Short BSR will be triggered if only one LCG has data.
However, this leads to inefficiency in the reporting when buffer size is above the range of the new table. That is, when a UE has larger buffer size in one LCG than the max buffer value in Table 6.1.3.1-3, then a Short BSR will be reported with a max value far below the max value of Table 6.1.3.1-3.
Observation 1 [bookmark: _Toc158387731][bookmark: _Toc158387861]Inefficient reporting with current BSR triggering when a LCG is configured with additionalBS-TableAllowed.  
2.2	Consequence of the issue
Even if the new table was introduced to cover the common buffer range for XR services one table can’t cover all eventualities and at the same time provide performance gains. The table range was selected with the goal to improve the XR capacity by increasing the precision in reporting, i.e. introducing a table with higher granularity. Since the range has a direct relationship with the achieved granularity, i.e. larger range reduces the granularity, a compromise solution was needed when deciding the range. While it is expected that most XR services will fall in the range of the new table, it is not ruled out that there may at certain situations be a higher buffer value in the UE buffer than what is covered by the new table. In those scenarios it is still beneficial for the network to get some indication on what the buffer value is and how it is changing, e.g. how fast the buffer is increasing or decreasing, which the current solution will not provide any indication on. 
Observation 2 [bookmark: _Toc158387732][bookmark: _Toc158387862]It is beneficial to get indication of the change in buffer size above the new table range which current solution doesn’t provide.
2.3	Solution to the issue
A simple and lean way to solve the issue is to allow reporting with Long BSR format in the case when a single LCG, that is configured with additionalBS-TableAllowed, has data and the buffer size is above the supported range of Table 6.1.3.1-3. A TP for this solution is provided in Annex.
[bookmark: _Toc158384759][bookmark: _Toc158724550]Implement the TP provided in Annex.

[bookmark: _Toc70424553][bookmark: _Toc134612747][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Inefficient reporting with current BSR triggering when a LCG is configured with additionalBS-TableAllowed.
Observation 2	It is beneficial to get indication of the change in buffer size above the new table range which current solution doesn’t provide.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Implement the TP provided in Annex.
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Annex: TP for TS 38.321
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[bookmark: _Toc155999637]5.4.5	Buffer Status Reporting
The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
RRC configures the following parameters to control the BSR:
-	periodicBSR-Timer;
-	retxBSR-Timer;
-	logicalChannelSR-DelayTimerApplied;
-	logicalChannelSR-DelayTimer;
-	logicalChannelSR-Mask;
-	logicalChannelGroup, logicalChannelGroupIAB-Ext;
-	sdt-LogicalChannelSR-DelayTimer;
-	additionalBSR-TableAllowed.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight except for IAB-MTs configured with logicalChannelGroupIAB-Ext, for which the maximum number of LCGs is 256.
The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].
A BSR shall be triggered if any of the following events occur for activated cell group:
-	UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either
-	this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any available UL data.
	in which case the BSR is referred below to as 'Regular BSR';
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-	retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';
-	periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.
NOTE 1:	When Regular BSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BSR.
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers and SDT procedure is not on-going according to clause 5.27:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else if BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers and SDT procedure is on-going according to clause 5.27:
2>	start or restart logicalChannelSR-DelayTimer with the value as configured by the sdt-LogicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.
For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	if for at least one LCG configured with additionalBSR-TableAllowed, the amount of UL data available for transmission is within the buffer sizes specified in Table 6.1.3.1-3:
2>	report Refined Long BSR for all LCGs which have data available for transmission;
1>	else:
2>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
3>	report Long BSR for all LCGs which have data available for transmission.
2>	else:
3> if one LCG has data available and is configured with additionalBS-TableAllowed and the amount of UL data available for transmission when the MAC PDU containing the BSR is to be built is greater than the largest buffer size specified in Table 6.1.3.1-3:
4> report Long BSR.
3> else:
34> report Short BSR.
For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is configured by upper layers shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	if the maximum LCG ID among the configured LCGs is 7 or lower:
3>	report Long BSR for all LCGs which have data available for transmission.
2>	else:
3>	report Extended Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Extended Short BSR.
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>	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.
For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is configured by upper layers shall:
1>	if the number of padding bits is equal to or larger than the size of the Extended Short BSR plus its subheader but smaller than the size of the Extended 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 smaller than the size of the Extended Long Truncated BSR with zero Buffer Size field plus its subheader:
4>	report Extended Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.
3>	else:
4>	report Extended 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 Extended Short BSR.
1>	else if the number of padding bits is equal to or larger than the size of the Extended Long BSR plus its subheader:
2>	report Extended Long BSR for all LCGs which have data available for transmission.
For BSR triggered by retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.
The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) as defined in clause 6.1.3.1;
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated or Extended long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see clause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.
NOTE 2:	UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.
A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long, Refined Long, Extended Long, Short, or Extended Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.
NOTE 3:	MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. BSR and SR can be triggered after the assembly of a MAC PDU which contains a BSR MAC CE, but before the transmission of this MAC PDU. In addition, BSR and SR can be triggered during MAC PDU assembly.
NOTE 4:	Void
NOTE 5:	If a HARQ process is configured with cg-RetransmissionTimer and if the BSR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the BSR content.
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