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1.	Introduction
In CA enhancement B5C WI [RP-150771], necessary mechanisms are to be specified to enable CA up to 32 CCs. In this contribution, we discuss the impact on BSR. 

2.	Discussions
Up to Rel-12, maximum Buffer Size (BS) level in BSR is 3 Mbytes by assuming that a UE is configured with up to 5 CCs. In order to support CA up to 32 CCs in Rel-13, maximum BS level in BSR may need to be increased, which would be about 6 times of the current maximum BS level.
In order to increase maximum BS level, there would be two solutions:
· Solution 1. To extend the BS field size in BSR MAC CE and define a new BS levels based on the increased BS field size and the increased maximum BS level.
· Solution 2. To keep the BS field size as 6 bits as now and define a new BS levels based on 6 bits of BS field size and the increased maximum BS level.
In solution 1, a new BSR MAC CE format and a new BS level Table are needed. In Solution 2, only a new BS level Table is needed. Solution 2 has less specification impact. However, mapping the BS levels with the increased maximum BS level to BS index by using the current 6 bits of BS field, uplink resource would be wasted due to coarse granularity of BS level, which seems not desirable. Therefore, it would be good to extend the BS field size for CA up to 32 CCs.
When extending the BS field size, considering that the maximum BS level would need to be increased about 6 times, it seems that the BS field size should be at least 8 bits.
Proposal 1: Define a new BSR MAC CE for B5C and extend the BS field size in the new BSR MAC CE to at least 8 bits.

If BS field size is extended to at least 8 bits, it is unavoidable that the size of BSR MAC CE is at least 2 bytes for Short/Truncated BSR. Then, there would be at most 8 bits remaining for LCG ID field. 
Increasing the number of CCs up to 32 has nothing to do with the number of LCGs because LCG is only for grouping logical channels based on the logical channel priority. However, diverse data traffic may lead to need for support of diverse QoS. Then, it might be good to consider extending the LCG field for future extensibility while designing a new BSR MAC CE. 
Proposal 2: Discuss whether to increase the number of LCGs and extend the LCG ID field in BSR MAC CE for B5C.

Currently, BSR MAC CE is fixed size. For Long BSR, BSR MAC CE is 3 bytes by containing BSs for all LCGs.
With Proposal 1, if the number of LCGs is kept as it is, the size of BSR MAC CE for Long BSR will be increased by 1 byte, i.e., 4 bytes. This seems to be acceptable in comparison with the current size of BSR MAC CE. Therefore, we think there should be no problem in containing BS for all LCGs in Long BSR by using a fixed size of BSR MAC CE.
Proposal 3: If LCG ID field is not extended, fixed size of BSR MAC CE is used, i.e., for Long BSR, BS of all LCGs are contained in the new BSR MAC CE for B5C.

On the other hand, if the number of LCGs is increased, the size of BSR MAC CE for Long BSR will be increased according to the number of LCGs. For example, if BS field is 8 bits and the number LCG is increased to 8, the size of BSR MAC CE for Long BSR will be 8 bytes. The more LCGs are, the larger BSR MAC CE is. If RAN2 want to increase the number of LCGs, in order to reduce the size of BSR MAC CE, a variable size of BSR MAC CE could be considered. For example, the new BSR MAC CE may include BS of as many LCGs as possible of which data are available for transmission. The benefit of introducing variable size of MAC CE for B5C comes from that the UE can report BS of as many LCGs as possible even if the UL grant is not enough to report BS of all LCGs.
Note that the variable size of BSR MAC CE is not totally new in LTE. In ProSe, a variable size of SL BSR MAC CE is used by containing BS of as many ProSe Groups as possible of which data are available for transmission. 
Proposal 4: If LCG ID field is extended, variable size of BSR MAC CE can be considered, e.g., the new BSR MAC CE for B5C includes BS of as many LCGs as possible.


3.	Conclusion
In this contribution, we discussed BSR in supporting CA up to 32 CCs and proposed:
Proposal 1: Define a new BSR MAC CE for B5C and extend the BS field size in the new BSR MAC CE to at least 8 bits.
Proposal 2: Discuss whether to increase the number of LCGs and extend the LCG ID field in BSR MAC CE for B5C.
Proposal 3: If LCG ID field is not extended, fixed size of BSR MAC CE is used, i.e., for Long BSR, BS of all LCGs are contained in the new BSR MAC CE for B5C.
Proposal 4: If LCG ID field is extended, variable size of BSR MAC CE can be considered, e.g., the new BSR MAC CE for B5C includes BS of as many LCGs as possible.
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