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Discussion and Decision

1
Introduction
This contribution discusses why some kind of cross-reporting is needed in Dual Connectivity in order to maximise UL throughput.
2
Discussion
With independent scheduler located at two eNBs connected with a non-ideal backhaul, MeNB and SeNB are neither aware of the scheduling decision of the other scheduler, nor of how much data is buffered at the UE for the other eNB. Power control is challenging as it could exceed UE maximum power if both allocate too many PRBs. Conversely, UE power could be underutilised if both schedulers are too conservative. To maximise UL throughput, it would therefore be helpful for each eNB to know when there is no UL transmission to the other eNB so that it can make full use of UE power in its own scheduling decisions.
Observation 1: cross reporting is useful to maximise UL throughput.

Although the details of PHR reporting are still being discussed, RAN2#85bis agreed that "One PHR MAC CE format is used for DC" and as a result the PHR will include information about both MCG and SCG. RAN1#77 further agreed to include Actual PH and Virtual PH for cells belong to other CG. As a result, the V bit of the PHR can be used as an indication that no transmission was taking place in the other CG when the PHR was calculated.
Observation 2: the V bit of the other CG in PHR can be used as an indication that no transmission was taking place when the PHR was calculated.

The V bit alone is naturally not enough as it does not reflect whether there is data buffered at the UE. By seeing a V bit indicating a virtual PHR + an indication telling that no data awaits transmission in the other CG, the scheduler would be able to increase the resources it allocates and maximise throughput.
Proposal 1: introduce an indication of buffered data in the other CG.
The simplest way to translate proposal 1 into MAC changes would be to introduce a new MAC CE of fixed size zero bit to indicate empty buffer for the other MAC entity. Alternatively, a new BSR could be defined, specifically to report the amount of buffered data in the other CG.

Currently, when an eNB wishes to poll a UE in order to know whether it has data buffered for transmission, it grant uplink resources. If there is no data, a padding BSR is sent. Based on the above, it would also be useful to know the power & buffer situation of the other CG.
Proposal 2: when there is enough padding left after padding BSR, include a PHR and the indication of buffered data in the other CG.
4
Conclusion
This contribution has discussed cross-reporting in Dual Connectivity and made two observations:

Observation 1: cross reporting is useful to maximise UL throughput.

Observation 2: the V bit of the other CG in PHR can be used as an indication that no transmission was taking place when the PHR was calculated.

And in order to allow for cross reporting to efficiently take place, two proposals were made:
Proposal 1: introduce an indication of buffered data in the other CG.

Proposal 2: when there is enough padding left after padding BSR, include a PHR and the indication of buffered data in the other CG.
