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1 Introduction

In this contribution, we propose changes to BSR cancellation conditions. 

2 Discussion
In the LTE baseline, a BSR control element (will be referred simply as BSR thereafter) is cancelled if the UL grant(s) in a TTI can accommodate all buffered data available for transmission but is not sufficient to additionally accommodate the BSR and its subheader [1].
BSR cancellation helps avoid unnecessary segmentation, which is especially important for scheduling small amount of high-priority data, which is more sensitive to delay.  For example, suppose a UE has 10 bytes of data waiting to be sent. A periodic BSR is triggered before a UL grant is received. Suppose the grant provides just enough resources to include the 10-byte data and MAC subheaders, but not enough to include the BSR. If the BSR is included in the MAC PDU, then only 6 bytes of data can be sent in the first transmission and the remaining 4 bytes have to wait until the next MAC PDU, which unncessarily increases latency. In this type of cases, BSR cancellation is useful and important.
On the other hand, BSR cancellation does have an impact on processing time. When preparing a MAC PDU with a BSR included, the UE first pre-calculates the total size of all MAC subheaders and MAC control elements in the PDU (i.e. the overheads).  When it recevies a UL grant, it deducts the size of the overheads from the granted resources. Then the remaining resources decide how much data can be sent, and the LCP procedure is performed based on that.  In the last step before sending out the MAC PDU, UE checks if the BSR should be cancelled.  If that is the case, then UE has to repeat the process of building the MAC PDU and the LCP procedure.  Therefore, if BSR cancellation does happen, it can nearly double the processing time.  This extra step can become a challenge for the case where a UE has to handle multiple transport blocks in one TTI and the TTI is short.
One solution is to relax the cancellation requirement when UE has multiple transport blocks to send, i.e. UE can decide whether to cancel a BSR depend on the budget it has for the processing time, even if the condition for cancellation is met. Unlike the case for high-priority data explained earlier, we do not expect this relaxed condition to have a significant impact on the efficiency of UL transmission. This is because if a UE has multiple transport blocks to send, BSR is only a very small percentage of overhead. And the associated application/service most likely has low priority, so that spending another round of scheduling to finish the remaining data does not make a big difference in performance.
Proposal 1:  If a MAC entity needs to transmit only one MAC PDU in a TTI, the BSR cancellation condition is the same as that in the LTE baseline.  Otherwise, BSR cancellation condition is up to UE implementation.
3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Proposal 1.  If a MAC entity needs to transmit only one MAC PDU in a TTI, the BSR cancellation condition is the same as that in the LTE baseline.  Otherwise, BSR cancellation condition is up to UE implementation.
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