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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN2 #98 meeting, the MAC PDU format and BSR aspects in NR was discussed and the following agreements were made [1]. Some agreements which are related to the BSR format are highlight.
	MAC PDU format Agreements
1.	The E field is not present in NR MAC sub-header.
2.	F2 fields are not present in NR MAC sub-header.
3. 	Variable L fields size with two values will be supported.  The F field is included.  Size is FFS 
4.	The size of LCID field is 6 bits
5.	The L field is not present for the fixed-size MAC CE
6.	The L field is present for variable-size MAC CE
7. 	The L field is present for every MAC SDU. FFS if no L field is present for padding 

BSR Agreements
1  The number of LCGs will be increased up to 8.  
2  The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity 
As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configure  infinite value for this timer.
3 The logicalChannelSR-Mask is supported 



In this contribution, we further discuss BSR format in NR.
2. Discussion
2.1 Unify the BSR format or not   
In contribution [2] and [3], the unified BSR format was mentioned by introducing one byte bitmap field, as shown in below figure1. The short/truncated/long BSR can be unified as one variable size BSR format by this method. However one byte bitmap field has to be always existed even for the short/truncated BSR. It means that at least one more byte for NR short/truncated BSR is needed than LTE short/truncated BSR. We would like to prefer keep the short/truncated BSR with two bytes like LTE, including one byte BSR CE field and one byte BSR sub-header field because the BSR will be carried on message 3 during RACH procedure. More message 3 size will impact the UL coverage.



Figure1: bitmap for LCG
Proposal 1: keep NR short/truncated with two bytes size same as LTE.

[bookmark: _GoBack]2.2 Buffer size    
There are 64 buffer size levels for BSR in LTE. NR will support bigger data rate than LTE services, therefore the number of BS levels in legacy LTE might not be precise to indicate the buffer size of NR because large granularity of buffer size. It would be better to have more precise buffer size granularity in NR, so that the gNB can better decide the UL grant size allocation in order to reduce the resource waste. Therefore, more BSR buffer size level is needed in NR. 8 bits can be used for the buffer size levels.
Proposal 2: 8 bits is used for the buffer size levels in NR.
2.3 Short/Truncated BSR
In LTE the short BSR is introduced for reducing the report load. LTE Short and Truncated BSR comprise of one byte MAC CE sub-header and one byte content as shown in below figure 2.



Figure2: LTE Short/Truncated BSR
It is better to keep the NR short BSR same bytes as LTE, i.e., totally two bytes. Because the number of LCG has been extended to 8 and the size of LCID field is extended to 6 bits, only two bits are left for LCG. It means that only 4 LCGs can be identified in MAC CE, for 8 LCGs, two LCIDs can be used for the short BSR and Truncated BSR. The Short BSR and Truncated BSR group 1 can cover the LCG#0~ LCG#3, The Short BSR and Truncated BSR group 2 can cover the LCG#4~ LCG#7.
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Figure3: NR Short/Truncated BSR

Proposal 3: Two LCIDs can be used for the short BSR and Truncated BSR. The Short BSR and Truncated BSR group 1 can cover the LCG#0~ LCG#3, The Short BSR and Truncated BSR group 2 can cover the LCG#4~ LCG#7.
2.4 Long BSR
In LTE, long BSR supports totally 4 LCGs by four bytes. It is fixed-size BSR as shown in below figure 3.


Figure4: LTE Long BSR

In NR, the number of LCG has been extended to 8 for BSR, it is better that the long BSR can support variable-size because usually less than 8 LCGs are configured. 2 bits L field can be used to indicate the length of BSR content. The L field value and long BSR format is shown as the below table and figure.

	L field value
	Length of BSR content

	00
	2

	01
	4

	10
	6

	11
	8




Figure 5: NR Long BSR
Proposal 4: One LCID is used for the long BSR, L field can be used to indicate the length of BSR content.

3. Conclusion
In this contribution, we discuss the detailed BSR format in NR. And provide below proposals.
Proposal 1: keep NR short/truncated BSR with two bytes size same as LTE.
Proposal 2: Proposal 1: 8 bits is used for the buffer size levels in NR.
Proposal 3: Proposal 2: Two LCIDs can be used for the short BSR and Truncated BSR. The Short BSR and Truncated BSR group 1 can cover the LCG#0~ LCG#3, The Short BSR and Truncated BSR group 2 can cover the LCG#4~ LCG#7.
Proposal 4: One LCID is used for the long BSR, L field can be used to indicate the length of BSR content.
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