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1
Introduction

At RAN3#87, UE throughput history information and the fairness between DC and non-DC were discussed based on R3-150440 [1] and TP with general statement was noted in R3-150443. Offline email discussion also took place to clarify the motivation and issue.
This contribution provides further clarification of the motivation and TP to the TR for approval.
2
Discussion
As described in R3-150440 and R3-150443, and discussed at RAN3#87 and offline email discussion, operators/vendors may need to ensure fair resource allocation considering the throughput allocated by the other eNB involved in dual connectivity (DC) configuration. This is because it may not be enough to ensure the fairness within the eNB in order to improve total system throughput when one eNB is scheduling users configured both with and without DC.
If worst 5% UE throughput needs to be maintained at a certain minimum level to avoid starving of bearers and if there is no enhanced mechanism, then the whole system throughput (cell throughput and 5% quartile throughput) suffers. 
Proposal 1: It should be possible to ensure fair resource allocation considering the throughput allocated by the other eNB.
One possible solution to solve those issues is to exchange UE throughput history information per bearer between MeNB and SeNB.

As discussed above, if fairness between DC UEs and non-DC UEs is not supported among eNBs, there could be degradation of the throughput experienced by non-DC UEs. Currently, there is no possible mechanism to inform SeNB of the UE throughput history information allocated by MeNB.
Proposal 2: It should be possible to exchange UE throughput history information per bearer from MeNB to SeNB.
For the other direction, in general the MeNB knows the SeNB throughput by means of the existing X2 feedback (i.e. highest PDCP SN) used for flow control. However, since the feedback information is coming from the receipt of the UE acknowledgement, it reacts more slowly to throughput variations in SeNB and fairly late for the MAC scheduler. Therefore, it should be possible to inform MeNB of the UE throughput history information allocated by SeNB by different way from highest PDCP SN used in flow control.
Proposal 3: It should be possible to exchange UE throughput history information per bearer from SeNB to MeNB.
In summary, in order to have a scheduler that allocates the available resources in a fair manner among UEs considering the total system throughput, it seems necessary to exchange UE throughput history information. Otherwise, DC UEs always get allocated a larger share of the available resources as compared to non-DC UEs. This has clearly a negative impact on the performance of non-DC UEs as shown in R3-150440. If a SeNB knows that one of its own cell edge UEs is also served by the MeNB with a given data rate, it can better allocate its limited resources to e.g. cell edge users that are only connected to it.
As shown in R3-150440, the total throughput is not affected by improving the fairness among the users. The reason is that usually the worst 5% UEs stay in the network longer and consumes a lot of resources. By improving the throughput of those UEs, they will leave faster, thus releasing the resources for other UEs.
Proposal 4: It is proposed to agree on the TP for the TR36.875 provided in section 4.
3
Conclusions
After analysis and discussion on UE throughput history information, we propose RAN3 to agree on the following proposals:
Proposal 1: It should be possible to ensure fair resource allocation considering the throughput allocated by the other eNB.
Proposal 2: It should be possible to exchange UE throughput history information per bearer from MeNB to SeNB.
Proposal 3: It should be possible to exchange UE throughput history information per bearer from SeNB to MeNB.
Proposal 4: It is proposed to agree on the TP for the TR36.875 provided in section 4.
4
Text Proposal to the TR36.875
Beginning of Text Proposal
4.4.2
X2-UP flow control
4.4.2.X
UE throughput history information
Exchange of UE throughput history information between SeNB and MeNB can assist in the improvement of total system throughput in presence of split bearers, and consequently enhance the user experience.
Solutions
The straight forward of solutions is to introduce UE throughput history information in DL USER DATA and DL DATA DELIVERY STATUS defined in TS36.425[x]. This parameter indicates the UE throughput history per bearer at eNB, which is provided in a certain period with average UE throughput scheduled by the eNB only when there is data to be transmitted in the corresponding UE buffer (i.e. average user throughput should only be updated when there is data to be scheduled to the UE otherwise “zero” value is included).
Next Text Proposal
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.
UE throughput history information
UE throughput history information can improve total system throughput for split bearer, and the introduction of this enhancement is feasible in Release 13.
End of Text Proposal
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