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1 Introduction

It has been agreed [1] to “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 contribution, the need and suitability of introducing the reporting of received power measurement of CSI-RS ports are considered.  
2 Analysis
In case of CoMP, a set of CSI-RS resources can be signaled to a UE for CSI feedback.  This set of CSI-RS resources can be managed by eNodeB. There are two options for eNodeB to manage the CoMP set. One is that the CoMP set management is based on measurement of uplink SRS, and another option is that the CoMP set management is based on power measurement reports of a set of CSI-RS from the UE. In other words, a set of CSI-RS resources for CoMP set management needs to be signaled to the UE for RSRP feedback. The eNodeB may use the feedback of RSRP of CSI-RS for CoMP set management. In the following we analyze the pros and cons of both approaches.
CoMP set management based on SRS
· Pros

· SRS are already standardized
Uplink SRS measurements can be implemented at the eNB. However, this does not mean that either the accuracy of CoMP set management based on the measurement of SRS is good enough or that the complexity of CoMP set management based on the measurement is lower than the alternative method. Some enhancements to the SRS may be needed to effectively use SRS for CoMP measurement set management.
· Cons
· Concerns on measurements accuracy
SRS is intended for uplink channel measurement (CSI measurement), hence SRS might be configured to be orthogonal in time-frequency domain or code domain for a set of targeting reception points based on UE-specific signaling. Therefore, when SRSs are reused for CoMP set management to update reception points, it is likely that the interference from other UE’s SRSs cannot be avoided unless all the SRS are orthogonal within a coordinated area. This will lead to problems for uplink interference measurement. There might also not be enough orthogonal SRS resources for the number of UEs transmitting SRS. Additionally the power control for SRS is intended for CSI measurement, which may not be appropriate for CoMP set management either. 
· Concerns on implementation complexity
At eNodeB side, the eNodeB may need to coordinate transmission of multiple SRS for CoMP set management in addition to a set of orthogonal SRS for CSI measurements. This increases the detection requirements at the eNB from multiple UEs within one cell to multiple UEs within the whole coordination area. Complex management of orthogonality and power level of each SRS should be considered for CoMP set management.
CoMP set management based on RSRP of CSI-RS
· Pros

· More accurate measurements
Since multiple CSI-RS resources from a set of points can be configured to be orthogonal in a coordinated area, and there is no PDSCH interference to CSI-RS for a set of points in a coordinated area when muting is used, thus accurate measurement of RSRP is possible based on CSI-RS.
· Cons:
· Need standardization effort 

When multiple CSI-RS resources are signaled to a UE, there may be a need to indicate whether a CSI-RS resource is used for CSI measurement or RSRP measurement, or both CSI measurement and RSRP measurement. 
For the solution based on CSI-RS RP, UEs are configured with multiple non-zero-power CSI-RS resources for which they should measure and report RSRP. In the first step, UEs don’t need to report CSI/CQI. Once the strong points have been identified by the eNB based on the RSRP reports from the UE, the eNB can configure a subset of the non-zero-power CSI-RS resources for CSI/CQI feedback. The UE may update the RSRP reports as the UE moves. The initial configuration of non-zero-power CSI-RS resources for RSRP reporting can simply be based on the size of the coordination area, which includes a few cells/points.
· UE implementation complexity
UE implementation complexity increases slightly by introducing CSI-RS RP measurements, but should not be a concern since RSRP is reported with a long period and the number of points/cells within one coordination area is not expected to be large. Comparatively with the number of UEs for which an eNB might need to detect SRS in the first solution, the number of points in a coordination area is much smaller.
Proposal 1: RSRP measurement for CoMP set management can be based on CSI-RS. RSRP measurements and reporting based on CSI-RS are configurable.
3 Conclusions
This contribution provided an analysis of the the need and suitability of introducing the reporting of received power measurement of CSI-RS ports. A summary of the analysis of pros and cons of two possible solutions is provided in the table below.

	
	CoMP set management based on SRS
	CoMP set management based on RSRP of CSI-RS

	Standardization efforts
	SRS are already standardized, but enhancements to capacity and orthogonality may be needed.
	New measurements need to be defined.

	Measurements accuracy
	Standard efforts might be needed to guarantee accurate measurements (e.g. SRS power control). Potential impact on accuracy of uplink interference measurements.
	Good accuracy can be guaranteed by using orthogonal CSI-RS resources and muting.

	Implementation complexity
	eNB detection complexity is greatly increased, since each point needs to detect the SRS of all UEs within a coordination area.
	UE measurements complexity is slightly increased in order to measure the received power of a few CSI-RS resources.


Based on this analysis, the following is proposed.
Proposal 1: RSRP measurement for CoMP set management can be based on CSI-RS. RSRP measurements and reporting based on CSI-RS are configurable.
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