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1.  Introduction
This contribution looks at the issues for efficient scheduling when considering that macro and small cells are connected with non-ideal backhaul in order to achieve per-user throughput and system capacity benefits including consideration of the information that the network needs to be able to perform split bearer transmission of User Plane data.
2. Consideration of BSR for Dual Connectivity
Determining what data to include in BSR when using the non-split UL bearers can be decided by using the existing BSR procedures.
For split bearer however, as described in [1] the buffered data can be transmitted to either the MeNB or the SeNB depending on the grants received by the two MAC entities. For the part of the data available for a split bearer several alternatives have been described for what should be included in BSR to each eNB:
1. Reporting available data identically to both eNBs
2. Restrict reporting of available data to one eNB only (either MeNB or SeNB)

3. Reporting based on a configured or otherwise signalled ratio of the data to be associated with each of the MeNB and SeNB 
In order to accomplish maximum scheduling freedom then option 3 is the best option as this is potentially the least restrictive but can also incorporate alternative 1. As for the configuration, for the sake of maximum flexibility with least specification impact, RRC configuration is our preferred option.

Proposal 1. RRC configuration of the ratio of available data to be reported to each eNB for split bearers
For optimum sharing of radio resources amongst users in a small cell deployment, buffer status reporting and scheduling requests will depend on which carriers are currently available. If the macro cell and small cells provide different latencies, it would be appropriate to route data for applications requiring low latency (e.g. VoIP) via the most appropriate cell. Further, if the macro cell is relatively more heavily loaded, then low priority high volume data should be routed via the small cell. To facilitate changes in the data routing then a BSR can be used to indicate to the eNB the situation in the data buffered for each corresponding eNodeB.
Proposal 2: When a macro cell and a small cell are each controlled by a different eNodeB the network determines which particular data stream (or streams) should be sent via a particular cell. 
3. SR Triggering
As previously agreed for dual connectivity, there will be two independent SR procedures running in parallel, for both the logical channel(s) mapped via the MeNB and for the logical channel(s) mapped to the SeNB.

As defined in 36.321 if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers then a Scheduling Request (SR) is triggered.
For UL connectivity using different logical channels mapped to either the MeNB or the SeNB the normal procedure can be used for the triggering of the SR. In this case the SR is triggered if a Regular BSR is triggered and an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers: 
Thus in the case of UL split bearers, then the SR procedure can be triggered for either MAC entity corresponding to the CG when no corresponding UL grant is configured.

However, in the case of UL split bearers there are several options for how the SR trigger should be applied 
· Trigger SR for all logical channels from split UL bearers mapped to both MeNB and SeNB
· Trigger SR for only logical channels mapped to either the MeNB or the SeNB

· Trigger SR depending on some other configurable condition such as buffer size for a given logical channel

The approach of allowing SR to be triggered for all logical channels from each MAC entity where the UL bearers are mapped to both MeNB and SeNB leads to the least delay in for UL data. This is also the approach with the least specification impact.

Proposal 3: Trigger SR for all logical channels from split UL bearers mapped to both MeNB and SeNB
Another consideration is when to cancel the SR procedure. Normally if SR_COUNTER = dsr-TransMax (Maximum number of SR attempts reached) then a RACH procedure is started. If there are multiple SR procedures then the simplest approach is to stop all SR procedures for both the MeNB and SeNB.
Proposal 4: Stop SR procedure for both MeNB and SeNB if the maximum number of SR attempts is made for an UL split bearer.
4. Conclusion

The following proposals are suggested:
Proposal 1. RRC configuration of the ratio of available data to be reported to each eNB for split bearers.
Proposal 2: When a macro cell and a small cell are each controlled by a different eNodeB the network determines which particular data stream (or streams) should be sent via a particular cell.
Proposal 3: Trigger SR for all logical channels from split UL bearers mapped to both MeNB and SeNB.
Proposal 4: Stop SR procedure for both MeNB and SeNB if the maximum number of SR attempts is made for an UL split bearer.
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