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Discussion and Decision

1 
Introduction
During RAN1#68 it was discussed how to handle management of CoMP measurement set. In particular it was discussed whether new UE measurements are needed to support CoMP scenario 4 is needed. The following conclusion was made after the discussion:
· Study the method of CoMP measurement set management for CSI feedback (according to the definition in TR36.819) considering following and revisit at the next meeting

· Study whether existing features are sufficient

· Study the need and suitability of introducing the reporting of received power measurement of CSI-RS ports:

· FFS on the impact on the power control, interference measurement

· This functionality is configurable by network

In this paper we analyze further the need for new features related to managing the CoMP measurement set.
2 
Managing CoMP measurement set
As a starting point, the management of CoMP measurement set can be considered similar to problem of selecting the cell with the best quality. Basically the transmission points which are the best candidates for communicating with the UE will change when the UE is moving. Traditionally, only one serving transmission point/cell is selected at a certain time, and the UE is changing serving transmission point/cell if needed when it moves. With the introduction of CoMP more transmission points and/or cells can be selected at the same time for CSI measurement and the task of managing CoMP measurement set is to add and remove transmission points from the pool..
From UE measurement point of view there is no important difference whether only one transmission point or multiple transmission points can be serving simultaneously and the current UE measurements, also called RRM measurements, are fully sufficient to support the eNB in making the decision about which cell should be in the CoMP measurement set. In order to allow the UE to connect to multiple cells at the same time some changes may be expected on the downlink control signaling but not related to UE measurements and the reporting of these measurements to the eNB. So CoMP set management on per cell based can re-use exist UE mobility measurement. 
Proposal 1: Management of CoMP set for Scenario 1-3 can be based on existing UE measurements.
Concerning the changes to the control signaling we refer to [1] where detailed analysis is provided including discussion of different approaches to providing CoMP support would impact changes to the control signaling.
In the following section we provide some further considerations related to the special case of CoMP scenario 4.
3 Further considerations related to CoMP scenario 4
One issue related to CoMP scenario 4 is that existing UE RRM measurements may not allow distinguishing individual transmission points under the same cell id. On the other hand clusters of transmission points under same cell id are not expected to be very large for some time to come nor are they expected to appear very often. There is thus no need to consider defining new UE measurements at current stage. Rather there is a need to find a simple solution with limited standard impact for the case where a few transmission points are regrouped under the same cell id.
One solution already proposed by a number of companies is to rely on eNB measurements of uplink transmissions to track the CoMP measurement set. This is a feasible approach as only a single eNB is involved and it can be implemented without further changes to the standard. As the eNB is anyway in control of when and where uplink transmissions happens, it would also be possible to ensure that uplink transmissions are done often enough that connection can be maintained without problems. In fact, given that mainly it’s UE in low mobility needs TP selection, the connection maintenance requirement is rather coarse.  
Moreover as the UE only transmits one signal for all the antennas to measure it is straight forward to compare the measurement results among antennas and in that way monitor the relative quality of transmission points potentially corrected for differences in transmission power etc.
Finally taking the CoMP support into account, the eNB has the possibility to activate multiple transmission points in the COMP measurement set and use the CQIs reported to select among transmission points. This also limits the requirements on UE mobility measurements. eNB is able to add some suspect transmission points to the measurement set at an earlier stage and use later CQI feedback to identify which one is better. And note that this solution does not imply that fast point selection is supported involving all the transmission points in the COMP measurement set but simply that relevant CQIs can be compared and used for selection of transmission point for the longer-term COMP measurement set.
In summary we make the following observations
Observation 1: CoMP measurement set management in scenario 4 requires no inter-eNB signalling
Observation 2: eNB Measurements in all transmission points can be done based on one UE uplink transmission

Observation 3: The support of CoMP measurement and transmission set reduces the need for very fast and accurate identification of potential candidates to add/remove to/from CoMP measurement set.
And conclude with the following proposal:
Proposal 2: CoMP measurement set management for transmission points under the same cell id to be handled in standard transparent way by eNB measurements of uplink transmissions from the UE.
On the question of whether CSI-RS based RSRP measurements is helpful for managing CoMP measurement set several aspects have to be considered: 

· This would require substantial changes to the specification and also imply substantial additional implementation effort in both eNB and UE.The CSI-RS is designed to provide channel state information needed for the eNB to select proper transmission parameters such as MCS, PRBs and precoding. To allow for this a rather complex UE specific configuration procedure and parameter set have been developed. However, configuring for each UE, a CSI-RS resource for each RSRP measurement, would lead to significant increase in UE measurements and signalling overhead and may not be feasible in practice.
· Our aim is to specify all the required features/measurements etc. to enable feasible system operations, as in COMP scenario 4 - but not to include “potentially helpful” supporting features increasing the specification, implementation and UE measurement & signaling complexity. 
So in general we do not see the need for new UE measurements in order to support COMP measurement set management for COMP scenario 4. 
4 
Conclusion
In this paper, we analyze how to handle CoMP measurement set management and in summary we make the following observations and proposals:
Proposal 1: Management of CoMP set can be based on existing UE measurements.
Observation 1: CoMP measurement set management in scenario 4 requires no inter-eNB signalling

Observation 2: eNB Measurements in all transmission points can be done based on one UE uplink transmission

Observation 3: The support of CoMP measurement and transmission set reduces the need for very fast and accurate identification of potential candidates to add/remove to/from CoMP measurement set.
And conclude with the following proposal:
Proposal 2: CoMP measurement set management for transmission points under the same cell id to be handled in standard transparent way by eNB measurements of uplink transmissions from the UE.
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