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1. Introduction

In RAN1 #68, we agreed that a new signal measurement based on CSI-RS will be defined for CoMP measurement set control, and we defined a new CoMP set as 

Agreement in RAN1 #68bis
· CoMP Resource Management Set: The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported. 

· These received signal measurements can be used to configure the CoMP Measurement Set. 

· Note that other measurements, such as mobility measurements or SRS, can also be used to configure the CoMP Measurement Set. 

· Note that this is independent of existing mobility measurements and procedures
For further discussion, we have several remaining issues, and in this contribution, we discuss about ports and parameters for CSI-RS based signal quality measurement. 
2. Signal quality measurement based on CSI-RS   
Number of antenna ports for signal quality measurement on CSI-RS 

Compared with CRS port, quite less wireless resources are used for each CSI-RS port, and it would provide definitely reduced accuracy for signal quality measurement. Though other measurements as SRS reception power can be used to achieve better estimation for downlink quality, considering the hardware complexity and better utilization of CSI-RS based signal quality measurement, we need to increase the accuracy of CSI-RS based signal quality measurement. One of the possible ways is to increase the number of CSI-RS antenna ports used for signal quality measurement. CSI-RS is designed to support transmission mode 9, and it is common understanding that multiple CSI-RS ports would be configured for each transmitter. Thus, multiple CSI-RS ports would be available for signal quality measurement and we would better determine CSI-RS based signal quality measurement to be defined as a measurement based on multiple CSI-RS ports where the number of ports can vary according to the CSI-RS resource configuration, or at least it should be measured based on CSI-RS port 15 and 16 together. 
If the transmit antenna on eNB or RRH are well separated, the correlation between channel of CSI-RS port 15 and the channel of CSI-RS port 16 can be quite low, and the UE would monitor qualities of isolated multiple channels. For example, it is possible that signal quality measured on CSI-RS port 15 is quite low, while the quality measured on port 16 is moderate or high. We would need to define how to utilize these multiple measurement to be represented by single measurement parameter. 
Proposal 1: One value of RSRP would be measured on multiple CSI-RS ports.
RSRQ measurement on CSI-RS
As another solution to increase the reliability of CSI-RS based signal quality measurement, CSI-RS based RSRQ has been proposed. According to Rel-10, RSRQ is defined as the ratio RSRP/RSSI, and RSSI is measured on the symbols ‘delivering CRS, no other information but only CRS and PDCCH, or CRS and PDSCH.’ In the LTE network, since all the eNB and UE share the same CRS symbols for the same CRS port, if the frequency of DL transmission is same for all neighboring cells, UE can perform RSSI measurement only once since the interference environment for the link between each transmitter and UE are same. UE observes different RSSI values for different cells only when the DL frequencies of neighboring cells are different. 
If we want to apply the same definition of RSRQ/RSSI for CSI-RS and to measure RSRQ/RSSI from CSI-RS as the same way we do for CRS based RSRQ/RSSI measurement, we would face several problems. We can easily find several differences between RSRQ/RSSI measurement from CSI-RS and CRS. First, while the symbols delivering CRS are predefined for each cell, symbols delivering CSI-RS could be different in different cell or different transmitter even for the same CSI-RS port. And second, some symbols delivering CSI-RS are designed to deliver other references symbols (DM RS) together. By these two aspects, in some cases, CSI-RS ports transmitted from different transmitter can be mapped on different symbols, and some/all of the ports can be mapped only on the symbols delivering DM RS together with CSI-RS and PDSCH/ePDCCH. Figure 1 shows an example of such a CSI-RS configuration where some of the CSI-RS resources are allocated on the symbols delivering CSI-RS and DMRS/PDSCH together. As shown in figure 1, if we want do define RSRQ measurement for CSI-RS, it is obvious that we need to define an RSRQ measurement where RSRP/RSSI are measured on different symbols for each CSI-RS transmitter, or we would need to define CSI-RS resource specific RSRQ/RSSI measurement symbols. 
 [image: image1.emf]
Figure 1. Multiple CSI-RS can be configured on different symbols.

According to the current discussion and definition of CSI-RS resource configuration, the configuration is UE specific and eNB dose not inform any information about the DL frequency of the cell which transmits CSI-RS. Therefore, if UE performs RSSI measurement on the same symbols for each transmitter, it would be a natural assumption that the UE observe the same RSSI value for all the transmitters. In this case, we do not expect any reason to measure and report RSRQ/RSSI for CSI-RS. 
Proposal 2: If we want to support RSRQ measurement for CSI-RS, measurement mechanism for RSSI/RSRQ should be modified, and the modification should be confirmed. 
3. Conclusion
In this contribution, we discuss the possible solutions to enhance the accuracy of CSI-RS based signal quality measurements. The most general approaches would be the schemes increasing the number of antenna ports for RSRP measurement, or the schemes increasing the measurement parameters which would be reported to the eNB to help CoMP measurement set management. It would be obvious that as more CSI-RS ports are used for RSRP measurement, the better accuracy on the signal quality measurement would be achieved. We support following two proposals. 

Proposal 1: One value of RSRP would be measured on multiple CSI-RS ports.
Proposal 2: If we want to support RSRQ measurement for CSI-RS, measurement mechanism for RSSI/RSRQ should be modified, and the modification should be confirmed. 
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