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1.	Introduction
RAN2 agreed in RAN2#98 to increase the number of LCGs up to 8. Therefore, new BSR format is required by considering the increased number of LCGs.
In this contribution, we present some possible options for BSR format and propose one.

2.	Discussion
In LTE, BS is reported per LCG. In NR, although it is motivated that the gNB needs to know which numerology scheduling is required upon reception of BSR, BS per LCG would still allow this by taking the numerology into account when allocating the LCGs. Thus, we would propose that BS is reported per LCG while it is left up to gNB implementation how to configure LCG by considering numerology aspect.
Proposal 1. In NR, BS is reported per LCG.

2.1 LCG ID field
In order to support 8 LCGs, following options can be considered.
Option 1. 3 bits of LCG ID field
In Option 1, the BSR MAC CE consists of 3 bits of LCG ID field indicating the individual LCG ID for which BS is included. With 3 bits of LCG ID, BS field needs to be decreased to 5 bits to keep 1 byte BSR MAC CE for short BSR. Given that decreased BS field results in either worse granularity BS level or decreased maximum BS, 5 bits of BS field seems not desirable. If we keep 6 bits of BS field or increase the size of BS field, e.g., 8 bits, the size of BSR MAC CE for short BSR will anyway increase to 2 bytes. 


Figure 1 An example of BSR MAC CE for Short BSR consisting of 3 bits of LCG ID and 8 bits of BS.
On the other hand, applying the same rule of LTE BSR MAC CE to long BSR in NR, it is straightforward that the size of BSR MAC CE increases by including BS for all 8 LCGs.


Figure 2 An example of BSR MAC CE for Long BSR consisting 8 bits of BS for all LCGs.
If RAN2 want to reduce the size of BSR MAC CE for long BSR, e.g., to include only LCGs having data, BSR MAC CE should consist of LCG ID field for the LCGs having data. It means that as the number of LCGs having data increases, the BSR MAC CE size will become larger.


Figure 3 An example of BSR MAC CE for Long BSR consisting LCG ID and 8 bits of BS for LCGs having data.

Option 2. 8 bits bitmap of LCG ID field
In Option 2, the BSR MAC CE consists of 1 byte of bitmap field indicating presence of BS of an LCG, i.e., G field. The G field allows including only LCGs having data. In detail, Gi is set to "1" to indicate that BS for LCG i is included in the BSR MAC CE and Gi is set to "0" to indicate that BS for LCG i is not included in the BSR MAC CE. 
The G field is fixed to 1 byte regardless of the number of LCGs for which BS is reported. Therefore, it would be beneficial in terms of LCG ID overhead if BSR MAC CE consists of BS only for the LCGs having data. For example, to report BS for three LCGs, option 1 consumes 9 bits for LCG ID field while option 2 consumes 8 bits for G field.
As G field indicates the LCG for which BS is reported and the length of the BSR MAC CE can be estimated by looking at the G field, there is no need to have a separate BSR MAC CE for short BSR and long BSR. According to the UL grant size, the BSR MAC CE includes as many LCGs having data as possible. This is similar to the Sidelink BSR but RAN2 can discuss further the inclusion order of LCGs by considering numerology and priority of logical channels.


Figure 4. An example of BSR MAC CE consisting of 1 bytes of G field and corresponding 8 bits of BS.
When including BS for only one LCG, the size of BSR MAC CE would be the same for Option 1 and Option 2. However, if BS for more than three LCGs are included in the BSR MAC CE, Option 2 is better than Option 1 in terms of MAC CE size while the benefit increases as BS for more LCGs are included in the BSR MAC CE. Therefore, we propose to use 1 byte bitmap field for indicating presence of BS of an LCG.
Proposal 2. To use 1 byte bitmap field for indicating presence of BS of an LCG, i.e., G field.
Proposal 3. The BSR MAC CE includes BS of LCG having data.
As a result of Proposal 2 and 3,
Proposal 4. The BSR MAC CE has variable size.
As BSR MAC CE includes BS of LCG having data and it is indicated by G field,
Proposal 5. There is no differentiation in BSR MAC CE format for Short BSR/Long BSR/Truncated BSR, i.e., one common BSR MAC CE format (in Figure 4) is used.
However, in order to indicate that only some LCGs are reported due to not being able to accommodate all LCGs having data, 
Proposal 6. A different LCID is allocated for Truncated BSR.

2.2 Size of BS field
In LTE Rel-10 CA, RAN2 decided the maximum BS as 3Mbytes by considering maximum TB size (75,376 bits), 2 RTT Times, 5 UL CC, and 4 UL MIMO [R2-104375]. In LTE Rel-13 CA, it was proposed to extend the BS level in order to support higher data rate with increased number of CCs. However, it was not agreed because it would also have an impact on Msg3 size and not much need was shown at that time.
In NR, higher BS level or finer granularity of BS level would be required due to e.g., fast scheduling with shortened TTI length and reduced processing time. Although the exact values for the BS related components are not yet decided, 3~4 times of maximum BS would be fine in NR given that the current extended BS table has already well covered 32 CCs and 4 UL MIMO. Therefore, we propose to increase the size of BS field and it could be 8 bits.
Proposal 7. Size of BS field is increased to 8 bits.

3.	Conclusion
In this contribution, we discussed how to realize multiple SR configuration and SR procedure in detail. Our proposals are:
Proposal 1. In NR, BS is reported per LCG.
Proposal 2. To use 1 byte bitmap field for indicating presence of BS of an LCG, i.e., G field.
Proposal 3. The BSR MAC CE includes BS of LCG having data.
Proposal 4. The BSR MAC CE has variable size.
Proposal 5. There is no differentiation in BSR MAC CE format for Short BSR/Long BSR/Truncated BSR, i.e., one common BSR MAC CE format (in Figure 4) is used.
Proposal 6. A different LCID is allocated for Truncated BSR.
Proposal 7. Size of BS field is increased to 8 bits.
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