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1. Introduction
CSI feedback for CoMP relies on measurement of channel properties on multiple CSI-RS resources, which constitutes the CoMP measurement set. However, to effectively configure and manage the CoMP measurement set additional CSI-RS resources need to be monitored as to allow addition/removal of CSI-RS resources to the CoMP Measurement Set.
2. Discussion
CoMP needs CSI on the network side corresponding to the channels of multiple points. But from a standardization perspective, neither a point nor a cell is relevant. What matters for the UE is to know on what CSI-RS resources it should measure on as part of the CoMP measurement set. 
2.1. Content of the CoMP Measurement Set

In the TSG-RAN WG1 #67 meeting in San Francisco, it was agreed that [1] 

CSI feedback for CoMP uses at least per-CSI-RS-resource feedback

As a natural consequence, of this agreement, the CoMP Measurement Set should be parameterized in terms of CSI-RS resources and not cell-ids (or points which are purely physical entities and thus do not belong in the specifications). As already decided, the configuration of the CoMP measurement set is carried out using dedicated signaling and is hence UE specific [3].
Observation

· To facilitate the agreement that CoMP uses feedback based on measurements on CSI-RS resources, the CoMP Measurement Set is logically a set of CSI-RS resources.
Proposal

· The CoMP Measurement Set is RRC configured by eNodeB in a UE specific manner and in terms of which CSI-RS resources to use for CSI measurements in support of CoMP
· The CoMP Measurement Set is therefore independent of cell-ids

2.2. Size of the CoMP Measurement Set

There is a strong incentive to ensure that the size of the CoMP Measurement Set is kept to a minimum at all times. Firstly, the computational complexity of evaluating CSI (CQI/PMI) hypothesis at the terminal becomes increasingly computationally demanding for large set sizes causing large battery drainage. Secondly, the feedback overhead of the CSI reports relating to a large set of CSI-RS resources becomes increasingly excessive. Thirdly, it is likely that the received energy at the terminal is dominated by a few CSI-RS resources.
Proposal

· The CoMP Measurement Set size is at most 2
2.3. CoMP RRM Measurement Set – Not used for mobility
In [2] the CoMP RRM Measurement Set is defined to allow the network to periodically assess if the CoMP Measurement Set for a UE is to be reconfigured; that is, if CSI-RS resources are to be added or removed from the CoMP measurement set. Note that the CoMP RRM Measurement Set is not used for mobility in the sense of handover, cell selection, etc., which can be handled using the Rel-8 to 11 procedures, but is instead intended to manage reconfiguration of the CoMP Measurement Set. To emphasize this, we prefer to rename the CoMP RRM Measurement Set to the Extended CoMP Measurement Set, as to avoid such misunderstandings. 
Observation

· CoMP RRM Measurement Set is not used for mobility (handover, cell selection, etc.) but to enable reconfiguration of the CoMP Measurement Set

Proposal

· Rename the CoMP RRM Measurement Set to the Extended CoMP Measurement Set

2.4. CSI-RS Received Power (CSI-RSRP)
To assist the network in configuring the CoMP Measurement Set, measurements on channel strengths corresponding to multiple points are needed also for points that are outside those that correspond to the CSI-RS resources in the CoMP Measurement Set, in particular considering the importance of keeping the size of the Measurement Set small. Channel strengths estimates can be obtained from uplink measurements or from RS received power measured by the UE in the downlink. 

RSRP is currently measured on CRS so it lacks flexibility with respect to new deployment and CRS-free carrier types. To rectify that, a new RSRP measurement would need to be introduced without such limitations. CSI-RS could be used instead of measuring RSRP based on CRS. Such a CSI-RSRP would relieve the network from some of the burden of being solely responsible for tracking UEs based on uplink measurements in case there is a very high number of UEs in connected mode and there is no CRS relevant to measure on for the UE.  In inter-band carrier aggregation it is for example not likely that all UEs would support more than one carrier in the uplink and thus there would be no relevant uplink carrier for the network to measure on in order to determine pathgains. Introduction of CRS-free carrier types is another example of when it would be advantageous to measure CSI-RSRP. Shared cell approaches where there is no direct one-to-one correspondence between CRS and points is also unable to rely on the present CRS based RSRP measurements. A purely uplink based measurement approach may also in the longer term eventually face some challenges with SRS capacity in certain scenarios as number of UEs grows.
 Observation

· Network needs measurements on channel strengths for multiple points to figure out how to configure which CSI-RS resources to include in the CoMP Measurement Set

· RSRP can be used in case CRS exists and have a direct correspondence to a point
· Measurements on uplink signals, e.g., SRS, can in many, but not all cases, be used for determining relative channel strengths of multiple points.
Getting the UEs to assist the network in CoMP measurement set configuration therefore appears beneficial. Such new CSI-RSRP measurements could also be useful for uplink power control where the pathloss to the indented reception point needs to be estimated even though the UE is being served by another point in the downlink.

Note that the introduction of new CSI-RSRP measurements does not imply that mobility measurements need to be changed: CSI-RSRP measurements could be confined to the CoMP topic leaving mobility measurements for cell selection untouched. 

Proposal
· Introduce a CSI-RSRP measurement based on CSI-RS
· Does not imply that mobility measurements would be impacted
The CSI-RS resources for which the UE would report CSI-RSRP for would correspond to the Extended CoMP Measurement Set, see above. The event triggered reporting criteria approach already in place for CRS based RSRP measurements could be re-used for these new measurements.
Observation
· Extended CoMP Measurement set would correspond to the CSI-RS resources for which CSI-RSRP is measured

· The existing event triggered reporting criteria and mechanisms could be re-used for CSI-RSRP measurements

3. Conclusions
Herein we discussed how to configure the CoMP Measurement Set. With respect to the CoMP Measurement Set we propose that
· The CoMP Measurement Set is RRC configured by eNodeB in a UE specific manner and in terms of which CSI-RS resources to use for CSI measurements in support of CoMP
· CoMP measurement set is therefore independent of cell-ids

· A CSI-RS resource corresponds to a CSI-RS pattern (1, 2, 4, or 8 antenna ports) transmitted in a subframe 
We also discussed that the naming of the CoMP RRM Measurement Set is unfortunate because it leads to misunderstandings that there is a connection to mobility therefore we propose a renaming to a more neutral terminology as
· Rename the CoMP RRM Measurement Set to the Extended CoMP Measurement Set
Finally, we discussed the introduction of a new CSI-RSRP measurement which could relieve the network from the burden of solely tracking UEs based on uplink measurments
· Introduce a CSI-RSRP measurement based on CSI-RS

· Does not imply that mobility measurements would be impacted
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