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1 Introduction
In RAN2 #89bis, RAN2 has following agreement regarding UL split bearer: 
· For a split bearer, go for double reporting + threshold
· If the PDCP data amount is above threshold, both MAC entities triggers BSRs
· If the PDCP data amount is less than threshold, only one MAC entity triggers BSR.

This paper further discusses the BSR cancelling issue.

2 Discussion
For UL split bearer, over-scheduling is likely to happen at the end of data burst. Considering the under-scheduling during the entire data burst, over-scheduling seems not a serious problem, but still radio resource and UE power wastage may happen at each data burst.
Observation:
Over-scheduling may happen at the end of a UL data burst.

Without special indication from UE, it is possible to rely on smart scheduler to avoid over-scheduling. The scheduler of the eNB usually knows the amount of RLC data for retransmission, together with BSR, it could calculate the amount of PDCP data (reported in previous BSR) still waiting in the buffer. One of the eNBs can only schedule RLC retransmission once the calculated PDCP data remaining in the buffer is lower than the threshold. However, it is not clear that whether such smart scheduler is feasible.

Proposal 1:
RAN2 to confirm that smart scheduler can prevent over-scheduling, i.e. one of the eNBs only schedules the UE for RLC data once the calculated PDCP data remaining in the buffer is lower than a threshold.

If smart scheduler is not able to prevent over scheduling, we need to rely on UE indication to prevent radio resource wastage. There are several alternatives:

1. BSR cancellation
This alternative is to use a buffer size threshold to cancel triggered BSR, i.e. after considering all UL grant(s) in this subframe, if the buffered data is lower than the threshold, all triggered BSRs toward certain eNB shall be cancelled. However, even the BSR is cancelled, the eNB could continue to schedule the UE according to the earlier BSR until it sees padding. 

2. BSR excluding PDCP data when buffered PDCP data is below a threshold 

When buffered PDCP data is below a threshold, if BSR is triggered, UE only reports RLC data. 
3. Stop scheduling indication

When buffered PDCP data is below a threshold, UE indicates to eNB to only schedule the RLC data. 

In Rel-12, we already have the behavior that a UE only reports RLC data toward one eNB, therefore, we think we can apply the same behavior here for UL split bearer. In other words, the buffered PDCP data is below threshold, UE applies the R-12 behavior. The R-13 double reporting applies only when the buffered PDCP data is above the threshold. 

Proposal 2:
If smart scheduler is not feasible, a threshold is applied for BSR reporting, i.e.
- If the PDCP data amount is above threshold, PDCP data is reported to both MAC entities

- If the PDCP data amount is less than threshold, PDCP data is reported to only one MAC entity
3 Conclusion
This paper discussed the scheduling problem with UL split bearer. It is proposed to discuss and decide on the following observation and proposals:

Observation:
Over-scheduling may happen at the end of a UL data burst.

Proposal 1:
RAN2 to confirm that smart scheduler can prevent over-scheduling, i.e. one of the eNBs only schedules the UE for RLC data once the calculated PDCP data remaining in the buffer is lower than a threshold.

Proposal 2:
If smart scheduler is not feasible, a threshold is applied for BSR reporting, i.e.

- If the PDCP data amount is above threshold, PDCP data is reported to both MAC entities

- If the PDCP data amount is less than threshold, PDCP data is reported to only one MAC entity
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