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Discussion and decision 
1 Introduction 
After RAN1#68bis, several open issues are to be discussed in this meeting: 
· Maximum size of the CoMP Resource Management Set

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

· Bandwidth for the CSI-RS RSRP measurement 

· Detailed wording of CSI-RS RSRP measurement definition

· Whether to support RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement
In this contribution, we discuss the above remaining issues for CSI-RS based received signal quality measurement.
2 Discussions
2.1 Maximum size of the CoMP Resource Management (CRM) Set
A larger CRM set size provides the network with more information about the TPs that are visible to the UE and their respective long term signal qualities at the cost of additional UE processing. On the other hand, CRM set size that is too small may not provide sufficient information about the TPs in vicinity of the UE for the network to configure CoMP measurement set. For moving UE, frequent reconfiguration of the CRM set may also be needed if the CRM set size is too small which incur signalling overhead.
In our view, the CRM set should at least be two to three times larger than the size of CoMP measurement set. Maximum size of 8 seems a good tradeoff between providing sufficient information for the network and UE complexity. Note that Rel-8/9/10 UE is already capable of performing RSRP and RSRQ measurements for 8 identified-intra-frequency cells [2].
In the case where CoMP operates on multiple carriers in a carrier aggregation scenario, the maximum total number of CSI-RS resources for CRM measurement can scale linearly with the number of carriers.

Proposal 1: Maximum size of the CRM set is 8 CSI-RS resources per serving carrier frequency.
2.2 How many antenna ports are used for the CSI-RS RSRP measurement
For CSI-RS based RSRP measurement, in order to derive accurate measurement result for a particular port, muting of interfering TPs to protect the RSRP measurement of the port concerned should be utilized. As muting can reduce the REs available for data transmission, the number of measurement ports should be minimised while not compromising the accuracy of the measurement.

A TP can be equipped with only one CSI-RS port, therefore one port configuration should be possible. If a TP is equipped with two or more CSI-RS ports, then two ports should be configured by the network. Assuming a fixed total transmit power, the EPRE per port is 3dB higher for a one-port TP compared to a two-port TP. In order for the UE to properly take this scaling factor into account when measuring the RSRP, the number of antenna ports should be explicitly signalled to the UE. The need to configure more than two ports can be considered if required by RAN4.
Proposal 2: The number of antenna ports per CSI-RS resource configured for CRM measurement can be one or two (i.e. port 15, or port 15 and 16).
2.3 Bandwidth for the CSI-RS RSRP measurement

In Rel-8/9/10, the maximum allowed measurement bandwidth for CRS RSRP is configured by the higher-layer parameter AllowedMeasBandwidth [1] where 6, 15, 25, 50, 75 and 100 RBs can be configured. RAN4 is currently evaluating the performance of CSI-RS based RSRP with different measurement bandwidths. In our view, the measurement bandwidth should be decided based on the outcome of RAN4 study. Therefore, we propose to defer the decision on the bandwidth for the CSI-RS RSRP measurement to RAN4.
 Proposal 3: Defer the decision on the bandwidth for the CSI-RS RSRP measurement to RAN4.  
2.4 Detailed wording of CSI-RS RSRP measurement definition

Based on the above discussions, detailed wording of CSI-RS RSRP measurement definition for TS 36.214 is provided below.
--start text proposal--
5.1.x
Channel-State Information-Reference Signal Received Power (CSI-RSRP)
	Definition
	Channel-State Information-Reference Signal Received Power (CSI-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry channel-state information reference signals [within the considered measurement frequency bandwidth].

For CSI-RSRP, the channel-state information reference signals R15 according TS 36.211 [3] shall be used. If R16 is also configured, the UE shall use R16 in addition to R15 to determine CSI-RSRP.

The reference point for the CSI-RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


[Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine CSI-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.]
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

--end text proposal—

3 Conclusions
Based on the above discussions, our conclusions are summarised below:
Proposal 1: Maximum size of the CRM set is 8 CSI-RS resources per serving carrier frequency.
Proposal 2: The number of antenna ports per CSI-RS resource configured for CRM measurement can be one or two (i.e. port 15, or port 15 and 16).

Proposal 3: Defer the decision on the bandwidth for the CSI-RS RSRP measurement to RAN4.  
Our text proposal based on the above proposals can be found in Sec 2.4.
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