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1 Introduction

In RAN2#69bis, the following agreements have been made on BSR:
-
REL-8 BSR triggers are assumed as baseline;

-
The buffer size field is determined after all MAC PDUs have been  built for the TTI;

-
As in Rel-8, only one (padding or normal) BSR is allowed per MAC PDU in REL-10;
And one issue remains open:
-
do we have restrictions in the number of normal/padding BSR's that can be sent in one TTI?
Based on the agreements, this paper discusses how many BSRs should be transmitted in one TTI.

2 Discussion
2.1 Regular and Periodic BSR
For carrier aggregation scenario, more than one MAC PDU could be transmitted in one TTI. It makes multiple regular/periodic BSRs transmission possible by including BSR in each MAC PDU. With regard to the HARQ retransmission delay, if more than one regular or periodic BSR is transmitted in different MAC PDUs, eNodeB may receive the BSR with less delay. But this small delay does not do much help for the scheduling of eNodeB. And the additional redundant BSR information will increase the payload of the UL transmission. So if a regular or periodic BSR has already been contained in one MAC PDU, there is no need to contain another BSR including regular, periodic or padding BSR in any other MAC PDU of the same TTI. 

Another option is that UE may divide the Long BSR into two or more Short BSRs and transmitted one short BSR in each MAC PDU when more than one LCG has data available for transmission‎ as proposed in ‎[2]. Although this method does not add the payload, the BSR multiplexing complexity will be increased and generally this seems not required.
Proposal 1: If regular or periodic BSR is reported, only one BSR shall be transmitted in one TTI.
Proposal 2: If regular or periodic BSR is transmitted, the BSR shall be fully contained in one MAC PDU.
2.2 Padding BSR
According to the current specification, padding bits would not be used for other purpose except for padding BSR. And this additional padding BSR assists the eNodeB for subsequent scheduling. So Padding BSR will always improve the scheduling performance without additional payload. For carrier aggregation, we also hope that UE could report the buffer status information to the serving eNodeB as much as possible without increasing payload. We could divide the padding BSR into two types:
-
Long and short padding BSR;
-
Truncated padding BSR;
For long and short padding BSR, they are very similar with the regular or periodic BSR, i.e. when the eNodeB receive this, eNodeB could know the whole buffer status information of UE.
Proposal 3: If a long or short padding BSR has already been included in one MAC PDU, there is no need to include another padding BSR in any other MAC PDU of the same TTI.
For truncated padding BSR, only the buffer status of the LCG with the highest priority logical channel would be reported. When the eNodeB receives this kind of BSR, it does not know the buffer status of other LCGs. So if the truncated padding BSR for other LCGs (up to 3) could be reported to the serving eNodeB, the eNodeB would know more buffer status information of the UE and schedule the UL resource more efficiently. 
Proposal 4: If a truncated padding BSR has already been included in one MAC PDU, one or more truncated padding BSR(s) reporting a different LCG(s) could be included in other MAC PDU(s) of the same TTI.
3 Conclusion

Proposal 1: If regular or periodic BSR is reported, only one BSR shall be transmitted in one TTI.
Proposal 2: If regular or periodic BSR is transmitted, the BSR shall be fully contained in one MAC PDU.
Proposal 3: If a long or short padding BSR has already been included in one MAC PDU, there is no need to include another padding BSR in any other MAC PDU of the same TTI.
Proposal 4: If a truncated padding BSR has already been included in one MAC PDU, one or more truncated padding BSR(s) reporting a different LCG(s) could be included in other MAC PDU(s) of the same TTI.
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