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1. Introduction
During RAN2 meetings, the stage 3 discussion on BSR has been progressed and major procedure was clarified. This contribution discusses the detailed BSR formats for specifying BSR procedure in NR MAC spec. 

2. Discussions
The contribution discusses the BSR formats concentrating on FFS issues related to Truncated BSR format. At the previous RAN2 meeting, the following agreements were captured for NR BSR procedure:
Agreements

1. 3 types of BSRs including Regular BSR, Periodic BSR and Padding BSR
2. Short BSR format of one byte is supported.  Truncated BSR format of 1 byte is at least supported.  Details are FFS

3. FFS on BS size and table

4. Flexible Long BSR format will be supported. The number of LCGs to report is decided before the PDU is constructed. BS information is the BS status after LCP. BS of 0 for some LCG can be reported.

5. BSR cancelation are FFS
Referring to the agreements, NR BSR procedure reuses Short, Truncated BSR formats as in LTE. This type of MAC CE would be efficiently conveyed when remaining payload bits for BSR are 1 byte (excluding subheader). One concern is that the meaning of ‘Truncated’ may be carefully descripted in NR procedure as we decided to support flexible Long BSR format. If we try to follow the LTE MAC spec, ‘Short’ and ‘Truncated’ both refers to 1 byte fixed size format as bellows:
Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR and Truncated BSR format: one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #0 through #3 (figure 6.1.3.1-2).

To avoid ambiguity, Truncated BSR could be changed to Truncated Short BSR. The differentiation between Short and Truncated (Short) BSR can be done by LCID value as in LTE.

Proposal 1. Truncated (Short) BSR refers to 1 byte fixed size BSR format as in LTE.
Considering flexible Long BSR format, it can be descripted as a variable size MAC CE and it contains up to 8 buffer status information. Similar to the Sidelink BSR definition, the format would be used for both Truncated and Non-truncated LCHs and it is indicated by LCID value. For example, Truncated flexible Long BSR is sent when the remaining payload bits for BSR are smaller than entire LCGs. Additionally, the same prioritization scheme with Sidelink BSR is needed when selecting buffer size information among LCGs. 
Proposal 2. Truncated Flexible Long BSR format refers to variable size BSR, like Sidelink BSR.
For flexible Long BSR, the number of LCGs of the BSR can be semi-statically fixed to reduce MAC subheader size. If we adapt the fixed size MAC CE format, the length field in MAC subheader can be omitted. Besides, BSR for 8 LCGs might not be used often since the agreed value is the maximum value. So the approach reduces overheads for BSR reporting whereas configuration procedure is only performed at initial setup stage. The number of LCGs for BSR is configured by RRC, therefore the information can be easily utilized to fixed size BSR format. The format only requires one LCID value for indicating it to gNB as shown in Figure 1.
Proposal 3. Fixed size Long BSR format is used to reduce overhead and the size is configured by RRC.
	Index
	LCID values

	Xxxx
	Truncated Short BSR

	Xxxx
	Short BSR

	Xxxx
	Truncated Flexible Long BSR

	Xxxx
	Flexible Long BSR

	Xxxx
	Fixed Long BSR


Figure 1. Values of LCID for NR BSR
To efficiently support multiple numerologies and QoS, RAN1/RAN2 decided to introduce multi (1-bit) SRs. The scheme would be effectively support URLLC services because it reduces scheduling latency. Related to the procedure, BSR for URLLC logical channels need to be handled as early as possible to minimize latency. Hence, the prioritization of BSR for URLLC LCGs should be specified in MAC BSR procedure. By using the approach, BSR for URLLC LCGs is prioritized when Truncated BSR is needed. Additionally, URLLC BSR can always follow Regular BSR rather than Padding BSR procedure. 

Proposal 4. BSR for URLLC LCGs has higher priority than any LCH data to reduce latency. 
3. Conclusion
The paper has discussed detailed BSR format for NR and suggested the following proposals:

Proposal 1. Truncated (Short) BSR refers to 1 byte fixed size BSR format as in LTE.
Proposal 2. Truncated Flexible Long BSR format refers to variable size BSR, like Sidelink BSR.
Proposal 3. Fixed size Long BSR format is used to reduce overhead and the size is configured by RRC.
Proposal 4. BSR for URLLC LCGs has higher priority than any LCH data to reduce latency. 
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