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	Reason for change:
	For long truncated BSR, UE selects reported LCGs based on a “decreasing order of priority”. The priority however is assigned not per LCG but per LCH. Therefore “priority” here is the priority of an LCH belonging to the LCG in question. In case that multiple LCHs with multiple priorites share the same LCG, it is not clear which priority is used in LCG section for the long truncated BSR.

Regarding the current version of NR MAC, we could interpret it in two ways:
· Interpretation 1) decreasing order of priority of LCH having data
· Interpretation 2) decreasing order of priority of LCH regardless of having data
Anyway, it seems that we need to clarify this based to the correct intepretation.

< Interpretation 1 >
In this case, the highest priority LCH having data represents the LCG. Thus, priority used for  LCG selection would change according to data availability (which is not known to the network). A problem of the interpretation 1 is that it may give an ambiguity to gNB. In other words, gNB may not know which LCGs are being reported.

For example, 4 LCHs are configured with 3 LCGs as follows:
· LCH1: LCG0, priority 1
· LCH2: LCG1, priority 2
· LCH3: LCG1, priority 3
· LCH4: LCG2, priority 2.
If UE reports only two BSs, NW will not distinguish the following cases
· Case 1: LCH1, LCH2 and LCH3 have data  LCG0 and LCG1 are reported
· Case 2: LCH1, LCH3 and LCH4 have data  LCG 0 and LCG2 are reported.
Note that LCGi field indicates data availabilty of each LCG. In the cases above, all LCG0, LCG1 and LCG2 are set to 1. However due to limitations in padding size the UE can only send buffer size info for 2 LCGs – and the gNB will not be able to correctly infer which LCGs it has received reports for. 

< Interpretation 2 >
In this case, the highest priority LCH always represents the LCG, regardless of data availability. In other words, the priority of a LCG is equal to that of the highest-priority constituent LCH, regardless of whether that particular LCH has data available for transmission or not. The priority used for LCG selection is hard-coded and will therefore be the same in the above two Cases. Thus, gNB can understand the contents of the long truncated BSR from LCGi fields.

Note that if one LCG has one LCH, then both interpretations have no difference.

Considering above, our understanding is that Interpretation 2 seems correct. Otherwise gNB implementation would become very complex in order to avoid issues with Interpretation 1, and in some cases it may not even be possible to group LCHs into LCGs in a way so as to enable the gNB to correctly identify which LCG the data is for. We need to change the normative text accordingly.


	
	

	Summary of change:
	When a long truncated BSR is being sent, LCGs selection is following decreasing order of the highest priority constituent LCH, regardless of whether this highest priority LCH has any data available for transmission.

Impact analysis

This change impacts both SA and EN-DC.

Impacted functionality:
UL scheduling

Inter-operability:
1. If the network is implemented according to the CR and the UE is not, the network would have an understanding that priorities of LCGs (for inclusion into the Truncated BSR) are hard-coded and based on highest priority constituent LCH, regardless of whether this highest priority LCH has any data available for transmission. The UE may however use priority of LCHs that have data for transmission when choosing LCGs for inclusion into a truncated BSR. As a result, the gNB would not receive in some cases the buffer status for those LCGs it is expecting – and it would be unaware of this fact.
2. If the UE is implemented according to the CR but the network is not, the network has no way of knowing which LCHs actually have data for transmission and therefore unpredictable behaviour is expected in some scenarios.	

	
	

	Consequences if not approved:
	LCG selection rule for long truncated BSR has ambiguity. gNB may not understand the contents of the long truncated BSR.
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<Start of modification >
[bookmark: _Toc517229809]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 and 38.323 [3] [4].
A BSR shall be triggered if any of the following events occur:
-	the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either
-	the new 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'.
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied 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:
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.
<End of modification >
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