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Introduction
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]In the last meeting, we have discussed whether a new BSR triggering for reduction of UL buffer size should be introduced. In this paper, we discuss further on whether and when such new BSR triggering is useful, and also one of the open issues in MAC running CR.
Discussion
New BSR Triggering
We found that depending on how NW allocates UL grants, BSR triggered by the reduction of UL buffer size may or may not be useful in preventing the over-allocation of UL resource.
By Figures 1 and 2, we illustrate the useless case and the useful case, respectively.
The scenario illustrated in Figure 1 is as follows.
1) New data arrival triggers regular BSR.
2) SR for regular BSR is triggered by regular BSR.
3) NW assigns UL grant.
4) The MAC PDU for the UL grant includes BSR MAC CE, and part of the buffered UL data. The pending BSR is cancelled.
5) UL buffer size is reduced due to packet discarding, and BSR is triggered accordingly. 
6) NW over-allocates UL grant for the remaining UL data, based on the buffer size information reported by the most recent BSR (in step 4). 
7) UE transmits MAC PDU including all the remaining UL data, padding BSR, and possibly additional padding bits. The pending BSR is cancelled.
Note that in previous scenario, although the new BSR triggering for UL buffer size reduction is introduced, the UL resource waste is inevitably encountered, since if NW allocates sufficient UL resource in step 6 based on the most recent BSR, the over-allocation happens before NW is informed of the reduced UL buffer size. In such a case, new BSR triggering is useless in preventing the over-allocation of UL resource. 


Figure 1. The case that new BSR triggering is useless.
The new BSR triggering may be useful in preventing the over-allocation of UL resource in some cases. For example, one of such cases is illustrated in Figure 2.
1) New data arrival triggers regular BSR.
2) SR for regular BSR is triggered by regular BSR.
3) NW assigns UL grant.
4) The MAC PDU for the UL grant includes BSR MAC CE, and part of the buffered UL data. The pending BSR is cancelled.
5) UL buffer size is reduced due to packet discarding, and BSR is triggered accordingly. 
6) The triggered BSR triggers SR, which informs NW of the occurrence of buffer size reduction.
7) NW assigns UL grant for BSR.
8) UE transmits MAC PDU including BSR MAC CE, and possibly part of buffered UL data. The pending BSR is cancelled.
9) NW assigns UL grant for the remaining UL data.
10) NW transmits MAC PDU including all the remaining buffered UL data without padding.


Figure 2. The case that new BSR triggering is useful.
Note that, NW can intentionally allocate minimum UL grant in step 7 only for BSR MAC CE, which is possible by being informed of the occurrence of the reduction of UL buffer size via SR beforehand.
Observation 1: Depending on how NW allocates UL grants, BSR triggered by the reduction of UL buffer size may or may not be useful in preventing the over-allocation of UL resource.
If the new BSR triggering is introduced, as emphasized in the case of Figure 2, the SR-based explicit signalling (for the occurrence of the reduction of UL buffer size) is worth considering, in assisting the NW with the proper UL scheduling, since NW can be more confident about whether to take conservative actions in determining the amount of UL resource to prevent over-allocation of UL resource or not. For example, we can consider to introduce dedicated SR configuration for the BSR triggered by the reduction of UL buffer size, per LCH/LCG/MAC Entity.  
Proposal 1: If the new BSR triggering for UL buffer size reduction is introduced, SR should be considered along with the new BSR triggering.
Refined BSR for Single LCG
If NW configures an LCG to be allowed to use the new BSR table, it means that the high granularity is essential for the LCG. It is meaningful to consider using 8-bit BSR table (legacy or new) instead of 5-bit BSR table, even in the case that only one LCG with data available. Moreover, the refined BSR format should be used in such a case to allow the use of new BSR table, since the buffer size granularity of the LCG should not be affected by whether there are other LCGs with data available or not. 
Proposal 2: UE uses the refined BSR when there is only one LCG with data available and that LCG is allowed to use the new BSR table.
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: Depending on how NW allocates UL grants, BSR triggered by the reduction of UL buffer size may or may not be useful in preventing the over-allocation of UL resource.
Proposal 1: If the new BSR triggering for UL buffer size reduction is introduced, SR should be considered along with the new BSR triggering.
[bookmark: _GoBack]Proposal 2: UE uses the refined BSR when there is only one LCG with data available and that LCG is allowed to use the new BSR table.
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