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1
Introduction
At RAN3#87, tdoc [1] was presented explaining the challenges to ensure fairness in the context of dual connectivity while maximizing the overall system throughput. 
Tdoc [1] concluded with a proposed optimization to exchange the “throughput history” between MeNB and SeNB at regular interval. Some text proposal was captured in [2] without any conclusion.
At RAN3#87bis, two different solutions were proposed to address the same optimization in [3]. The different solutions are based on control plane and foresse coordination of MeNB and SeNB over X2AP. 
This paper tries to wrap up on this question and provide a conclusion for the TR by comparing the proposed solutions.

2
Comparison of Capacity Improvement Solutions
There are two types of solutions:

User Plane Solutions

Bi-directional user plane

In that solution, the MeNB and SeNB exchange frequently “throughput history” information to inform regularly of their scheduling (50 ms in the example). This solution can be called bi-directional user plane solution. First the following clarifications are requested for this solution:

· Reliability: In the direction SeNB to MeNB the throughput history is claimed to be sent with lower delay compared to sending the DL Data Delivery Status frame. It needs however to be further investigated at RAN3#88 how then this “throughput history” can be reliably taken into account by MeNB if the data has not be RLC acknowledged? 
· Another question to be answered is what prevents MeNB and SeNB schedulers to take contra-productive decisions if they are both informed in real time of what the peer scheduler does?
· Finally it also needs to be clarified what advantage it brings compared to instead implementing in release 13 the periodic DL Data Delivery that had been discussed in release 12 then postponed due to lack of time. In that periodic reporting only the SeNB sends the feedback but it could enable MeNB to constantly adapt to the current situation in SENB and ensure fairness when needed.
Control Plane Solutions

Given the high frequency of the user plane exchange necessary for the user plane solutions described here-above and the associated interface signalling load, it is proposed to look at possible control plane solutions. Assuming that MeNB is ultimately in control to ensure fairness, it could temporarily delegate this task to the SeNB when this results in resource saving overall for the system. A few control plane messages can suffice as presented in the following call flow:
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If later on the situation worsens in the SeNB then the MeNB can take over back the task to ensure fairness without the need to release the SeNB. By so doing only one eNB is at any point in time in charge of ensuring the fairness. This provides the optimum system throughput because:

· As long as one eNB is in good radio condition it ensures the fairness and the cost is therefore zero,

· If the two eNBs become temporarily in bad radio situation for the UE the cost of ensuring fairness for the UE in terms of resources will be spent only once in the system (i.e. by one of the two eNBs only upon decision from MeNB).  

A variant of this control plane solution could be to use a different trigger for MeNB to delegate fairness e.g. by signalling a minimum bit rate to deliver or a minimum inter-packet interval.

From this analysis it can be seen that the control plane solution can also optimize the system throughput in varying radio conditions and ensure fairness, while at same time avoid the periodic and frequent bi-directional throughput user plane solution. 
Proposal 1: select the control plane solution and agree the TP for conclusion of section 4.2.X proposed in annex.

3
Conclusion and proposal
It is proposed to agree the Text Proposal in the following annex for conclusion of section 4.4.X.
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5
Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.
CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work.

Handover Enhancements
Data Forwarding: No standardisation impact was identified during the study.
Ensuring delay target
Ensuring packet delay target should not be a significant problem since SeNB may know the delay from MeNB to SeNB.
X2-U UL packet loss
There are several implementation specific solutions possible to handle X2-U UL packet loss. No standardized solution will be further pursued.
Capacity enhancement while ensuring fairness for UEs
In order to enhance capacity while ensuring fairness, coordination over X2AP is feasible in release 13 between the MeNB and the SENB to spend the resource effort to ensure fairness for DC UEs by only one of the two nodes when such resources become costly.
LIPA in the dual connectivity:

Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. The conclusion for SIPTO with collocated LGW can be applied to LIPA.
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