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1	Introduction
In both LTE and NR, the motivation for using Short BSR when there is only one LCG with data buffered is to reduce signalling overhead and hence increase coverage. This is especially important for low bit rate services where one byte overhead matters greatly.
A possible issue with NR though is that due to the increase of LCGs to be reported, the number of bits which can be used to report the buffer size decreases in order to keep the short BSR one byte long: 5 bits in NR instead of 6 bits in LTE. The 5 bits BS field are also to be compared with the 8 bits for Long BSR. This issue was raised a few times for Rel-15 but let aside due to time pressure.
2	Short BSR
As explained in the introduction, overhead matters for low bit rate services and it is therefore not acceptable to increase the size of the short BSR for low bit rate services always.
Observation 1: the possibility of sending one byte short BSR must remain for low bit rate services.
Although BSR is inherently inaccurate (due to transmission delays, data arrival & discard, quantization…), a will was expressed to increase BS field size [R2-1807443]. One suggestion made by Huawei was to use the Long BSR for the single LCG case as long as the grant is big enough [R2-1807443]. Unfortunately, because in LCP the BSR format is selected first, this solution is equivalent to using the Long BSR always, which does not satisfy the requirement coming from the first observation.
Observation 2: using the Long BSR for the single LCG case as long as the grant is big enough is equivalent to using the Long BSR always and is not a viable solution.
Another suggestion made by ZTE was to configure the UE to either report short or long [exploder]. With such a mechanism, it is not possible to fulfill the opposite requirements occurring when e.g. VoIP is mixed with background data: on one hand, one byte BSR is needed to limit overhead, on the other hand, two bytes BSR are needed to increase reporting accuracy.
Observation 3: fixed configuration to report short or long is not a viable solution either.
Instead of relying on a per-UE configuration, it would make more sense to rely on a per bearer configuration which applies when the logical channel group to which the logical channel belong is being reported alone. With such a parameter, overhead will never be increased for low bit rate bearers while reporting accuracy can be increased for other types of services.
Proposal 1: each logical channel is configured with a parameter that tells whether a long or short BSR is used when the logical channel group to which that logical channel belongs is being reported alone. 
3	Conclusion
This contribution has discussed BSR and observed the following:
Observation 1: the possibility of sending one byte short BSR must remain for low bit rate services.
Observation 2: using the Long BSR for the single LCG case as long as the grant is big enough is equivalent to using the Long BSR always and is not a viable solution.
Observation 3: fixed configuration to report short or long is not a viable solution.
The following proposal was made:
Proposal 1: each logical channel is configured with a parameter that tells whether a long or short BSR is used when the logical channel group to which that logical channel belongs is being reported alone. 
With such a mechanism in place, it becomes possible to increase the accuracy of BSR reporting even when only one logical channel is being reported but without increasing overhead when not necessary.
Possible changes to 38.321 are given below, assuming LongBSRenabled as parameter:
	[bookmark: _Toc5722109]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.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.
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:
-	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:	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:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.
For Regular and Periodic BSR, the MAC entity shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built; or
1>	if there is only one LCG with data available for tansmission when the MAC PDU containing the BSR is to be built and the highest priority LCH with data available within the LCG is configured with LongBSRenabled:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Short BSR.
For Padding BSR:
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 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);
3>	start or restart periodicBSR-Timer except when all the generated BSRs are 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 subclause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.
NOTE:	UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. 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 or 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:	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.






