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1. Introduction
In RAN1 #68bis, it was agreed for CSI-RS based received signal quality measurement to introduce the definition of CoMP Resource Management Set (CRMS), which is the set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported, and CSI-RSRP [1]. There have been lots of discussions on the details and the following agreements were concluded from RAN1 #69 meeting and succeeding e-mail discussion [2-4].

Agreements from RAN1 #69 and e-mail discussion:
· CSI-RSRQ is not included in Rel-11.
· On the parameters needed to support CSI-RSRP measurements
· For the purpose of the CSI-RSRP measurement, each CSI-RS resource in the CoMP Resource Management Set needs the following parameters:
· AntennaPortsCount
· ResourceConfig
· SubframeConfig
· Scrambling initialization parameter
· On the measurement bandwidth for CSI-RSRP:
· Let RAN4 define the measurement frequency bandwidth of CSI-RSRP.
· On the maximum size of the CoMP Resource Management Set:
· The maximum size of the CRM Set is at least 8 per serving carrier frequency, and the UE shall be capable of reporting at least 8 CSI-RSRP measurements per serving carrier frequency.
· The CRM set represents the maximum number of measurements the network can request rather than the UE capability with respect to CSI-RSRP measurements.
· Let RAN4 define the maximum size of the CRM Set and the UE capability with respect to CSI-RSRP measurements.

In this contribution, we discuss about the remaining issue on the CSI-RS based received signal quality measurement, i.e. the number of antenna ports used for CSI-RSRP measurement.
2. Discussion
As shown in the e-mail discussion on CSI-RSRP definition [3, 4], it was considered that the use of R15 for CSI-RSRP measurement is mandatory but how to handle other antenna ports including R16~22 in the CSI-RSRP definition is still undetermined. As a result of the e-mail discussion, three alternatives were suggested as follows [4].
· Alt1: R16 recommended (“should”) and R17~22 optional (“may”)

· Alt2: R16 recommended (“should”)

· Alt3: R16 FFS between “shall” and “may”
Note that when AP16 is configured, RAN1 expects the accuracy of a measurement that exploits the presence of AP16, in which case the accuracy in the 2Tx case will be similar as the 1Tx case.
It was well addressed by many companies that the accuracy of CSI-RSRP in the 2Tx case will be lower than 1Tx case if only R15 is used for measurement disregarding the availability of R16. This is because the transmission power is shared between the two CSI-RS ports which are separated via an OCC. To this end, it is beneficial for UE to use both of R15 and R16 rather than to use R15 alone if R16 is configured.  However, if the requirement of measurement accuracy can be achieved without the use of R16, there is no reason for UE to exploit R16 even though R16 is configured since it can increase redundant complexity. In this respect, it does not need to be specified in RAN1 specification that UE “shall” use R16 for CSI-RSRP measurement when it is configured. Although R16 is expected to be used for the accuracy of measurement if it is configured in the case of RAN4 performance test, this is just a reference case for the requirement and thus it should not restrict UE implementation if the requirement is achieved.
Considering the definition of CRS-RSRP, the number of antenna ports which are used for measurement is at most 2 since UE cannot figure out how many antenna ports are used in other neighbouring cells [5]. This is not the case for CSI-RS RSRP measurement. As agreed in e-mail discussion, parameters including AntennaPortsCount, which represents the number of antenna ports used for transmission of CSI-RS [6], are supported for each CSI-RS resource in the CRMS. Hence, it is reasonable to make UE decide whether to use additional antenna ports, i.e. R17~22 to enhance the accuracy of CSI-RSRP measurement. In our perspective, the description on R17~22 could be indispensable depending on quasi-colocation assumption. Note that RAN1 has approved the following WA in RAN1 #69 meeting.
Working Assumption from RAN1 #69:
· For CoMP resource management set:

· Within a CSI-RS resource, CSI-RS ports may be assumed as quasi co-located wrt {delay spread, rx power, frequency shift, Doppler spread, Received timing}.
Unless UE may assume that R15~22 are quasi-colocated, UE will not be able to combine R16~22 with R15 for CSI-RSRP generation even in the form of spec-transparent implementation. There are two options to reflect the quasi-colocation assumption as below.
· RAN1 specification shall explicitly describe that R15-22 (if configured) in the CRMS are quasi-colocated. Then, UE may implement (without specification) the combining option of R16~22 (if configured) with R15 for CSI-RSRP. 

· RAN1 specification shall explicitly describe that R16~22 (if configured) in the CRMS may be combined with R15 for CSI-RSRP.
The description on the availability of combining R16~22 with R15 is needed in terms of quasi-colocation assumption since UE could not sure whether R16~22 may be combined with R15 for CSI-RSRP. It seems that the latter one is more concise to describe the antenna ports used for CSI-RSRP. Therefore, we support Alt1, i.e. R16 recommended (“should”) and R17~22 optional (“may”) for the definition of CSI-RSRP.
Proposal #1:
- Alt1, i.e. R16 recommended (“should”) and R17~22 optional (“may”) is preferred for the definition of CSI-RSRP.
3. Conclusion
We considered on the remaining issues on the CSI-RS based signal quality measurement. The following proposal was provided based on the discussion:
Proposal #1:
- Alt1, i.e. R16 recommended (“should”) and R17~22 optional (“may”) is preferred for the definition of CSI-RSRP.
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