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1 
Introduction
A new work item was agreed at RAN#64 to specify signalling for enhanced support of inter-eNB CoMP.  One of the objectives listed in the WID [1] is as follows:

-
Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resources
In this paper, we discuss the motivation for enhanced status reporting and provide some further details. 
2 
Discussion
The primary purpose of enhanced status reporting is to enable an eNB to collect additional information (e.g. throughput) from neighboring eNBs in order to validate CoMP hypotheses and benefit metrics.  The status information could be used to:
1.
Evaluate the linkage between reported benefit metric and the actual benefit that was achieved
-
This could enable the eNB to normalize the benefit metric reported by different implementations. For example, if a neighbor eNB reports a very high benefit metric for associated CoMP Hypotheses, but achieves very little throughput gain when the CoMP Hypotheses are applied, then the eNB may reduce the weight of the next reported benefit metric.
2.
Optimize the per TTI scheduling algorithm
-
As an example, in the case of centralized coordination, a “master” eNB can collect status information from “slave” eNBs and then further balance the resource allocation between slaves in the coordination cluster. 
To achieve the above, RAN3 should discuss what would be the appropriate usage status information to exchange between eNBs.  As stated in the Stage 2 baseline CR, “the task of inter-eNB CoMP is to coordinate multiple eNBs in order that the coverage of high data rates and the cell-edge throughput are improved” [2].  Therefore, some sort of measurement of PRB utilization or UE throughput could be good candidates for the usage status information, e.g.:

-
PRB utilization ratio: the utilization ratio of PRBs for a period of time

-
Average UE throughput

-
Cell edge UE throughput (5% tile UE throughput) in PRBs that are interference protected
-
Data throughput on each particular PRB (throughput profile): eNB calculates the throughput on each PRB: e.g. if UE is scheduled with 3 PRB on a certain TTI and gets 300bits data transmitted, then each PRB is considered carrying 100bits.

Below is an example of enhanced status reporting:
1.
eNB-1 sends LOAD INFORMATION message to eNB-2, containing CoMP Hypotheses (for cells of eNB-2) with a high benefit metric.
2.
eNB-2 decides a resource allocation aligned with the received CoMP Hypotheses, and sends a LOAD INFORMATION message to eNB-1 containing the same CoMP hypotheses (for cells of eNB-2) back to eNB-1.
3.
Later, eNB-1 sends a status report to eNB-2 including measurements, e.g. cell edge UE throughput in PRBs that are interference protected, averaged over a measurement period.

4.
With the status report, eNB-2 can derive the actual benefit obtained from its earlier muting. Also it can compare the earlier reported benefit metric with the actual benefit derived from the status report, and decide e.g. a weight factor to apply to benefit metrics reported from eNB-1.
-
If eNB-1 reports a high benefit metric but the actual benefit is low, then eNB-2 could apply a lower weight factor to benefit metrics from eNB-1. If actual benefit is larger than the reported benefit metric, higher weight factor can be used.
-
If eNB-1 continually reports a high benefit metric without achieving any actual benefit, it will lose its credibility to neighbors; that can prevent eNB from reporting exaggerated benefit metric.
-
The measurement must be testable.
Based on the above discussion, the following is proposed:
Proposal:
Enhance X2 signaling to support cell-specific measurement(s) that can be used to evaluate the actual benefit achieved from inter-eNB CoMP operation.  

3
Conclusions

In this contribution, we discussed the motivation for enhanced status reporting and provided some potential candidates for the usage status information.  The following is proposed:
Proposal:
Enhance X2 signaling to support cell-specific measurement(s) that can be used to evaluate the actual benefit achieved from inter-eNB CoMP operation.  
Details of the usage status information and the X2AP procedure to carry the information are FFS.
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