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1. Introduction
CSI feedback for CoMP relies on measurement of channel properties on CSI-RS resources. What a UE should measure on for the purpose of CoMP is defined by the CoMP measurement and reporting sets. This contribution discusses procedures related to, and content of, these two sets.

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. The configuration of the CoMP measurement set should therefore 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). The term CSI-RS resource is here taken to mean a CSI-RS pattern (for 1, 2, 4, or 8 antenna ports) in a particular subframe. A cell-ID agnostic design automatically allows all CoMP scenarios 1 — 4 to be supported, thus providing opportunities for flexible deployments. As already decided, the configuration of the CoMP reporting set is carried out using dedicated signaling and is hence UE specific.
Observation

· The CSI feedback should be cell-id agnostic to allow flexibility with respect to new deployment scenarios

Proposal
· CoMP reporting set RRC configured by eNodeB in a UE specific manner and in terms of which CSI-RS resources to use
· CoMP reporting 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 
The number of CSI-RS resources to report CSI for is likely to be in the order of 2 or 3. The eNodeB should be solely responsible for configuring which CSI-RS resources are part of the CoMP reporting set for a UE. This ensures that the reporting set correspond to the intended CoMP clustering approach adopted on the network side.

Proposal

· CoMP reporting set size is 2 or 3
To assist the network in configuring the CoMP reporting 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 reporting set. Channel strengths estimates can be obtained from uplink measurements or from RSRP 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, RSRP measurements would need to be revisited. CSI-RS could be used instead of measuring RSRP based on CRS. This 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 RSRP based on CSI-RS. 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 reporting 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 reporting set configuration therefore appears beneficial. Such new 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 RSRP measurements does not necessarily imply that mobility measurements need to be changed. RSRP measurements based on CSI-RS could be confined to the CoMP topic leaving mobility measurements for cell selection untouched. 

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

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

3. Conclusions
In this contribution we discussed use of and relation between CoMP measurement and reporting sets. For CoMP reporting set we propose
· CoMP reporting set RRC configured by eNodeB in a UE specific manner and in terms of which CSI-RS resources to use

· CoMP reporting 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
· CoMP reporting set size is 2 or 3
The proposal and observations on CoMP measurement set are
· Introduce RSRP measurements based on CSI-RS

· Does not automatically imply that mobility measurements would be impacted
· CoMP measurement set would correspond to the CSI-RS resources for which RSRP is measured
· The existing event triggered reporting criteria and mechanisms could be re-used for CSI-RS based RSRP measurements



























