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1. Introduction
In RAN1 #68, CSI-RS based received signal quality measurement and reporting was agreed as a working assumption [1]. Besides, in RAN1 #68b, the following aspects were agreed [2]:

· CoMP Resource Management Set: The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported. 
· How the network decides which CSI-RS resources to include in the CoMP Resource Management Set is up to network implementation. 
· The set of CSI-RS resources in the CoMP Resource Management set and the set of CSI-RS resources in the CoMP measurement set can be independent.
·  The CSI-RS based received signal quality measurement would at least be CSI-RS RSRP.
In particular, following open issues are to be discussed in RAN1 #69:

· Maximum size of the CoMP Resource Management Set

· How many antenna ports are used for the CSI-RS RSRP measurement

· Whether to support RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement

· Bandwidth for the CSI-RS RSRP measurement 

· Detailed wording of CSI-RS RSRP measurement definition

Therefore, in this contribution, we will discuss and present our views on the issues of antenna ports, measurement quantities and bandwidth.
2. Discussions
The CSI-RS based received signal quality measurement is used to determine CoMP measurement set. The main application scenario is CoMP scenario 4, where CRS are transmitted in SFN type so that each point is not distinguishable and CRS-based measurement is not applicable. In the next subsections, issues of antenna ports for CSI-RS RSRP measurement, measurement quantities and bandwidth are analyzed.
2.1. The Number of Antenna Ports for CSI-RS RSRP Measurement
A CSI-RS based received signal quality measurement for CoMP resource management set is relatively simple compared to CSI feedback for DL CoMP. The CSI-RS RSRP measurement can be conducted with a lower and fixed number of configured antenna ports. Besides, from the UE implementation perspective, measuring a small set of antenna ports is significantly simpler than measuring a large number of antenna ports per CSI-RS resource. In Rel-8, the default antenna port for CRS-RSRP measurement is CRS port 0. It is also possible for UE to measure only one antenna port anyway for each CSI-RS resource, but in this case the RS transmit power per measured CSI-RS port would be 3dB smaller in case there is more than one antenna port since CDM is used for multiple CSI-RS ports. It will lead to worse estimation for CSI-RS based RRM measurement than would be possible for 2 ports. Therefore, under the premise of more than one CSI-RS port per CSI-RS resource, 2 CSI-RS ports for CSI-RS based received signal quality measurement could be assumed as baseline. From our point of view, the configuration of CSI-RS resource for the CoMP resource management set can be simpler than that of CSI-RS resource for CSI measurement. For example, the number of antenna ports for CSI-RS RSRP measurement can be configured with a fixed and lower number.
Proposal 1: The configuration of CSI-RS resource for the CoMP resource management set can be simpler than that of CSI-RS resource for CSI measurement. E.g., a fixed and lower number of CSI-RS antenna ports for each TP can be configured for CSI-RS based RRM-type measurements.
2.2. Measurement Quantity
In Rel-8/9/10 for CRS-based RRM measurement, two quantities are defined, namely RSRP and RSRQ. RSRP represents absolute received signal strength from a TP. RSRQ reflects the interference level, which is especially used for inter-frequency handover. The reason is that, as depicted in Fig.1, assuming macro eNB and RRH1 operating at the same frequency and the same system bandwidth, for one particular UE, if the RSRP from the two TPs are at the equivalent level, the RSRQ for the two TPs to the UE are also comparable. The RSRQ is not very helpful for this intra-frequency handover. For the same reason, since the CoMP resource management set concerns TPs operating on the same carrier frequency and considering the common case of the same bandwidth for CoMP cooperation, RSRQ plays little useful role. Next we will analyze whether RSRQ is necessary in determining the DL CoMP measurement set. 
In Fig.1, assuming macro eNB, RRH1 and RRH2 constitute one CoMP resource management set for CoMP UE1, based on CSI-RS RSRP measurement, the RSRP from RRH2 is the smallest. If the maximum size of CoMP measurement set is two, it is natural to exclude RRH2 based on CSI-RS RSRP-only report without the help of RSRQ. Even if the RSRQ of each TP is reported, based on above analysis, due to the same carrier frequency for the three TPs, the interference from the outside of the CoMP resource management set is the same when calculating RSRQ from the three TPs to CoMP UE1. As for RRH2, due to its smallest RSRP to CoMP UE1, it is not possible that its RSRQ value is higher than macro eNB and RRH1. That is to say, even if RSRQ is used to determine the CoMP measurement set, RRH2 will still be excluded to be in CoMP measurement set. We can also consider another extreme case, i.e., the RSRP value is big enough, while its RSRQ is small. For example in Fig.1, for CoMP UE1, although RSRP from RRH1is lower than RSRP from macro eNB, it still satisfies the CoMP threshold to be included in CoMP measurement set according RSRP-only criteria. When calculating RSRQ for each TP, although the interference from the outside of the CoMP resource management set is the same for macro eNB and RRH1, macro eNB causes more serious interference to RRH1 and therefore RSRQ from RRH1 to CoMP UE1 is small. If RSRP is the only criteria for determining CoMP measurement set, RRH1 will be in the set and the performance of DPS is not good. But from the JT’s point of view, it is reasonable and beneficial to classify RRH1 as one of the point in the CoMP measurement set. Therefore, inclusion of RSRQ in determining CoMP measurement set does not affect the outcome of the CoMP measurement set with only RSRP consideration. So it is proposed that RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement is not supported.

Proposal 2: RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement is not supported.
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Fig.1 CoMP scenario 4
2.3. Measurement Bandwidth

As for the bandwidth for the CSI-RS RSRP measurement, three options are listed in chairman notes of last meeting, namely: using system bandwidth; CSI-RS bandwidth configured separately; or do not specify in RAN1 specs. The main motivation of CSI-RS based CoMP RRM-type measurement is to configure CoMP measurement set in CoMP scenario 4. Since all the points within the coverage of one macro eNB in CoMP scenario 4 share the same cell ID, CRS is transmitted in SFN type to one particular UE and each point is not distinguishable. CSI-RS based CoMP RRM-type measurement enables the knowledge of received signal strength from each point so that CoMP measurement set can be determined. In CoMP scenario 4, it is straightforward to assume one system bandwidth within the coverage of one macro eNB, which means the bandwidth of CSI-RS resource from each point is the same. In CoMP scenario 3, basically CRS-based received signal quality can be used to determine the CoMP measurement set besides its original function of supporting mobility management. Therefore, based on our understanding, it is not necessary to specially define the CSI-RS based measurement bandwidth. It is the UE’s choice to measure CSI-RS based RSRP within the considered measurement frequency bandwidth, e.g., the smallest bandwidth of 6RBs or the system bandwidth. Requirement of CSI-RS for CoMP RRM-type measurement can be discussed in RAN1. Hence we have the following proposal:
Proposal 3: Do not specify the bandwidth of CSI-RS RSRP measurement in RAN1 specification.
3. Conclusions
This contribution analyzed the configuration of CSI-RS resources for CSI-RS based received signal quality measurements from the aspects of antenna ports, measurement quantity and bandwidth. We concluded the following proposals:
Proposal 1: The configuration of CSI-RS resource for the CoMP resource management set can be simpler than that of CSI-RS resource for CSI measurement. E.g., a fixed and lower number of CSI-RS antenna ports for each TP can be configured for CSI-RS based RRM-type measurements.
Proposal 2: RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement is not supported.

Proposal 3: Do not specify the bandwidth of CSI-RS RSRP measurement in RAN1 specification.
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