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1. Introduction

 In this contribution, we discuss the buffer status indicated by BSR considering the multi-TB scheduling.
2. Discussion 
The following texts are captured in section 5.4.5 of the LTE MAC spec [1]: 
	All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI.


That is, when a UE receives multiple UL grants (e.g. in case of carrier aggregation) corresponding to MAC PDUs transmitted in the same TTI, the BSR(s) included in any of the MAC PDUs should reflect the buffer status after all these MAC PDUs have been built. This principle is to ensure that the eNB gets the latest buffer status information and could align the understanding of the buffer status indicated by BSR between UE and eNB.
Observation 1: in legacy LTE, understanding of the buffer status indicated by BSR is aligned between UE and eNB.
In case of UL multi-TB scheduling, the situation is slightly different because a single UL grant could correspond to multiple TBs in different TTIs, and the above principle is not applicable to this case. Since timing to build MAC DPUs corresponding to the multi-TB scheduling is left to UE implementation, it may cause ambiguity on how eNB interprets buffer status indicated by BSR(s) carried by the TB(s). For example, if the eNB receives a BSR in the first TB of the multi-TB scheduling, eNB does not know (or cannot ensure) whether buffer status in the BSR treats following TB(s) of the multi-TB scheduling as built or not. Then, eNB may not be able to properly schedule the following UL resources for the UE.
Observation 2: in case of UL multi-TB scheduling, understanding of the buffer status indicated by BSR may not be aligned between UE and eNB.
In case of UL multi-TB scheduling for N TBs, we think there are three possible options for the UE to determine the reported buffer status:

Option 1: a BSR included in the Kth TB should reflect the buffer status after the MAC PDUs corresponding to “1st to Kth” of N TBs have been built.

Option 2: a BSR included in Kth TB should reflect the buffer status after all the MAC PDUs corresponding to N TBs have been built.

Option 3: it is up to UE implementation. eNB may schedule more resources than that is reported in BSR.
To avoid the ambiguity, we prefer to specify how the UE determines the reported buffer status, i.e. either option 1 or option 2.
Proposal: in case of UL multi-TB scheduling to schedule multiple MAC PDUs, how the UE determines the buffer status indicated by BSR(s) should be specified.
3. Conclusion

In this contribution, we discuss the buffer status indicated by BSR considering the multi-TB scheduling and have the following observations/proposals:
Observation 1: in legacy LTE, understanding of the buffer status indicated by BSR is aligned between UE and eNB.
Observation 2: in case of UL multi-TB scheduling, understanding of the buffer status indicated by BSR may not be aligned between UE and eNB.
Proposal: in case of UL multi-TB scheduling to schedule multiple MAC PDUs, how the UE determines the buffer status indicated by BSR(s) should be specified.

Reference

[1] 3GPP TS 36.321 V15.6.0, “E-UTRA, MAC protocol specification”
