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	Reason for change:
	For the Long truncated BSR in the padding bits, in section 5.4.5 in the current TS 38.321: "report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of priority, and in case of equal priority, in increasing order of LCGID". 
It may be misunderstood that the ordering of buffer size of the LCG(s) follows the priority of the logical channel having data available for transmission. 
However, as the gNB does not know which logical channel(s) in the LCG has data available, the gNB and the UE may have different understanding on which buffer sizes are included in the BSR MAC CE with the misunderstanding.
Figure 1 is an example. In this figure, in LCG with ID1, LCH2 with priority 3 and LCH3 with priority 5 have data available. In LCG with ID2, LCH4 with priority 2 and LCH6 with priority 5 have data available. In LCG with ID 3, LCH7 with priority 1 has data available. 
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Figure 1 Example of LCG and LCH configuration

Let’s assume that there are 3 bytes padding, so LT-BSR will have at most three bytes in total. Besides the bitmap in the first byte, there are 2 bytes left in the LT-BSR, i.e., the LT-BSR can only include Buffer sizes of 2 LCGs. 

According to section 5.4.5 (shown in above) in TS38.321, in case given in Figure 1, the UE determines LCG1, LCG2 and LCG3 have data for transmission, so the corresponding bits in the bitmap in Byte 1 are set to “1”. But for buffer size, if the order for buffer size reporting follows the priority of LCHs with data available, then (1) LCG3 with LCH7 (priority 1) and (2) LCG2 with LCH4 (priority 2) will be reported. 

So the LT-BSR format in Figure 2 will be reported by the UE.  
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Figure 2 LT-BSR format reported by the UE
However, at the gNB side, the gNB does not know which LCHs in each reported LCG have data available, but only knows the LCH priorities in each LCG. So according to the current description in the specification, gNB may not correctly understand the buffer sizes. 
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Figure 3 LT-BSR format interpreted by the gNB
If the gNB consider buffer size of LCG1 with LCH1 (priority 1) and buffer size of LCG3 with LCH7 (priority 1) are reported in the LT-BSR MAC CE, the gNB and the UE will have inconsistent understanding on the reported buffer sizes, which will have impact on uplink scheduling. 
In order to eliminate this inconsistent understanding, it is necessary to clarify the “priority” in section 5.4.5, and we assume that it should be the priority of LCHs regardless if the LCH has data available. Then the UE will report BSs for LCG 1 and LCG3 according to the LCH priority, and the gNB will have the same understanding. 

	
	

	Summary of change:
	The buffer size in Long Truncated BSR is reported following a decreasing order of priority of LCHs, regardless if the LCHs have data available for transmission. 
Impact analysis
Impacted functionality:

Buffer Status Reporting
Inter-operability: 

1.  If the UE is implemented according to this CR but the network is not, there is no backward compatibility problem. 

2.  If the network is implemented according to this CR but the UE is not, there is no backward compatibility problem. 

	
	

	Consequences if not approved:
	The gNB and the UE may have different understanding on which Buffer sizes are included in the BSR MAC CE.  
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	Other comments:
	The CR is applicable to both EN-DC and SA


------------------------------------------- [Start of change] -------------------------------------------------
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 logical channel priority of each LCG, 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.

NOTE:
For Long Truncated BSR, buffer sizes of LCG(s) are selected following a decreasing order of logical channel priority regardless if the logical channel has data available.
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.

------------------------------------------- [End of change] ---------------------------------------------------
