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1   Introduction
In RAN2#100 meeting, the following agreements were achieved regarding to BSR [1].
Agreements

1. For short BSR 5 bits BS is used 
2. For Long BSR 8 bits BS is used.  

3. Variable-size BSR MAC CE with a bitmap indicating the reported LCGs.  One byte bitmap is used and buffer Size of indicated-only LCG (s) is provided increasing LCG order.  LCGs with no data in the buffer before LCP do not have to be reported.  

4. As a baseline, short BSR is reported when a single LCG has data available.   

5. Truncated BSR can use the short BSR or long BSR format.  The truncated short BSR is used when only 2 byte of padding are available and truncated long BSR is used when more than 2 bytes of padding are available.    

6. For truncated BSR the LCGs are selected based highest order of priority

7. 4 LCID(s) are used to indicate short BSR, long BSR, short truncated BSR, and long truncated BSR

Besides, an email is left to identify BSR open issues. However, there are still some critical issues to be addressed in addition to those in the email. In this contribution, we will mainly focus on the following issues which are not discussed in the email and provide corresponding solutions.

Issue 1: Is the long BSR allowed when only a single LCG has data available in case of regular or periodic BSR triggered?

Issue 2: What is the rule to select the long BSR reporting when only a single LCG has data available?

Issue 3: Whether regular BSR and periodic BSR can be truncated?
Issue 4: Which type of BSR is used for regular/periodic BSR in case of no any data available in all LCGs? 
2   Discussion
Issue 1: Is the long BSR reporting allowed when only a single LCG has data available in case of regular or periodic BSR?

The one-byte short BSR is only for the case of small amount of data. Actually, for UEs with eMBB services only, it is possible that the network will not differentiate QoS for different eMBB services and may only configure one LCG for such UEs. Even if multiple LCGs are configured to the UE, it is also possible that only one LCG in the UE has data for transmission, but the amount of data is large, e.g. when the UE is transmitting video data. In this case, the one-byte short BSR would be inappropriate, because using the 5 bits BS cannot provide precise information for the network to perform scheduling. 

Observation 1: In some cases, the UE may have only one LCG with data available but the LCG has a big amount of data.
During the email discussion [2], for the purpose of better resource utilization and finer BS granularity, most companies support the long BSR reporting to be used for the padding BSR case when a single LCG has data available. Although there was no discussion on the periodic or regular BSR, it is a straightforward way to still support long BSR reporting for periodic and regular BSR when only a single LCG has data available as padding BSR. That’s to say, for regular/periodic/padding BSR, when a single LCG has data available, either short BSR or long BSR can be used.
Proposal 1: When a single LCG has data available, the long BSR can be reported for regular and periodic BSR as well as padding BSR.
Issue 2: How to select long BSR reporting when only a single LCG has data available?
If the number of available UL resource 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, only short BSR can be used even there is only one LCG to be reported. On the contrary, if the UL resource is larger than the size of the long BSR plus its subheader, either short BSR or long BSR can be reported. For simplicity, the UE can just report the long BSR in this case.

Proposal 2: For regular/periodic/padding BSR, if there is only one LCG having data available, the UE shall report long BSR if the UL grant can accommodate the size of the long BSR plus its subheader; otherwise, the UE reports short BSR.
Issue 3: Whether regular BSR and periodic BSR can be truncated?

A difference in NR is, flexible long BSR is supported in NR and the flexible BSR could be relatively long. Therefore, it is possible that the UL grant may not be large enough to accommodate the BSR and truncation is needed. As in LTE, truncated BSR should be supported for padding BSR if the remaining grant is not sufficient. On the other hand, the periodic BSR and regular BSR may also need to be truncated in NR, as the total size of the initial UL grant may not be able to accommodate the long BSR. 
Proposal 3: Besides padding BSR, truncated BSR is also applied to regular BSR and periodic BSR.
Issue 4: Which type of BSR is used for regular/periodic BSR in case of no data in any LCG?
The email discussion has discussed the BSR type for padding BSR in case of no data in any LCG, and the majority companies agreed to reuse short BSR as LTE. On the other hand, it is also possible that periodic BSR is triggered when the UE does not have data available. In this case, it should be discussed what BSR type is reported. Considering the simplicity, it is straightforward to follow the LTE mechanism, i.e. to report short BSR.
Proposal 4: For periodic BSR, the UE shall report short BSR in case of no data available in any LCG.
3   Conclusion
Observation 1: In some cases, the UE may have only one LCG with data available but the LCG has a big amount of data.
Proposal 1: When a single LCG has data available, the long BSR can be reported for regular and periodic BSR as well as padding BSR.

Proposal 2: For regular/periodic/padding BSR, if there is only one LCG having data available, the UE shall report long BSR if the UL grant can accommodate the size of the long BSR plus its subheader; otherwise, the UE reports short BSR.
Proposal 3: Besides padding BSR, truncated BSR is also applied to regular BSR and periodic BSR.
Proposal 4: For periodic BSR, the UE shall report short BSR in case of no data available in any LCG.
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