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1. Introduction
In RAN1 #68, the working assumption was agreed to use CSI-RS for signal quality measurement at least for management of CoMP measurement set as follows [1, 2]
Working Assumption from RAN1 #68:
· Introduce CSI-RS based received signal quality measurement (e.g. RSRP) and reporting, at least for the following purpose:

· CoMP measurement set management for CSI feedback (according to the definition in TR36.819).

· This functionality is configurable by network

· Note that this proposal does not have any impact on inter-cell mobility handling
· For the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell

· Note that this does not imply anything about the assumed timing for other measurements 

· Send an LS to RAN2 and RAN4 to inform this decision
In this contribution, we discuss on potential definition of the reporting value for CSI-RS based signal quality measurement considering management of CoMP measurement set.
2. CSI-RS based signal quality measurement
The management of CoMP measurement set is to decide which CSI of transmission points (TPs) are needed to be measured and reported. TPs of CoMP measurement set can be selected based on the signal quality which is received by a CoMP UE. To this end, the CSI-RS based measurement is agreed to enable signal quality measurement from each TP especially for CoMP scenario 4 since CRS from TPs cannot be distinguishable. In the followings, we discuss the definition of the reporting value from CSI-RS based signal quality measurement concerning the management of CoMP measurement set.
2.1. Absolute value definition
As a simple way, the definition of the reporting value from CSI-RS based signal quality measurement can be an absolute value similar to RSRP which is defined as follows [3]

- Reference signal received power (RSRP), is defined as the linear average over the power contribution (in [W]) of the resource elements that carry cell-specific reference signal within the considered measurement frequency bandwidth.
- For RSRP determination the cell-specific reference signals R0 according TS 36.211 shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP. 

where Rp is used to denote a resource element used for reference signal transmission on antenna port p. For example, a CoMP UE can reuse the definition for RSRP except that the reference REs carries CSI-RS rather than CRS. Then, the network can utilize these reporting values to determine efficient TPs for CoMP measurement set. However, it is not necessary to apply parameters such as the number of antenna ports (e.g., R0, R1) to be used for CRS based RSRP measurement for CSI-RS based signal quality measurement.
Alt #1: 
- The reporting value of CSI-RS based signal quality measurement can be represented as an absolute value similar to RSRP definition.
2.2. Relative value definition
The definition of reporting value can be simplified rather than to report exact signal strength as a result of CSI-RS based signal quality measurement since the order of priority between TPs is mostly useful for management of CoMP measurement set. Therefore it can be considered to report only relative signal quality between TPs which are included in CSI-RS configuration set. As an example, the reporting value can defined as the difference or ratio between signal strength from targeted CSI-RS configuration and maximum signal strength from multiple CSI-RS configurations.
Alt #2:
- The reporting value of CSI-RS based signal quality measurement can be represented as a relative value with respect to a specific reference value.

Comparing to Alt #1, Alt #2 may be less flexible to support management of CoMP measurement set at the network side because only limited information on the signal quality is reported. However, it can reduce the signalling overhead by reporting only relative values. Thus, if the management of CoMP measurement set is enough with information on the priority between TPs, Alt #2 can be a more efficient definition. 
Proposal #1:
- If the management of CoMP measurement set is enough with information on the priority between TPs, Alt #2 is preferred.
2.3. Determination of CSI-RS based signal measurement 
In the both of definition (e.g. absolute or relative), the measurement of signal strength corresponding to each CSI-RS configuration is required. The details on how to measure signal strength via CSI-RS should be determined considering parameters such as CSI-RS port number, total number of CSI-RS ports and period for averaging.
Proposal #2:
- The details of signal measurements for reporting value are FFS (e.g., CSI-RS port number, total number of CSI-RS ports and period for averaging).
3. Conclusion
We considered in this contribution the CSI-RS based CoMP measurements. The following alternatives for definition of reporting value and proposals were provided based on the discussion:
Alt #1: 
- The reporting value of CSI-RS based signal quality measurement can be represented as an absolute value similar to RSRP definition.
Alt #2:
- The reporting value of CSI-RS based signal quality measurement can be represented as a relative value with respect to a specific reference value.
Proposal #1:
- If the management of CoMP measurement set is enough with information on the priority between TPs, Alt #2 is preferred.
Proposal #2:
- The details of signal measurements for reporting value are FFS (e.g., CSI-RS port number, total number of CSI-RS ports and period for averaging).
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