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Discussion and decision 
1 Introduction 
In RAN1#68, CSI-RS based received signal quality measurement and reporting has been agreed as a working assumption. In particular, the conclusions were:

· 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 

One of the remaining issues that can be discussed in RAN1 is the definition of CSI-RS based received signal quality measurement. In this contribution, we discuss and present our views on this issue. To differentiate from the conventional RRM measurement that handles inter-cell mobility, we shall refer to the CSI-RS based measurement as CoMP Set Management (CSM) measurement.
2 Discussions
2.1 Measurement quantity

There are currently two quantities defined in Rel-8/9/10, namely Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ). RSRP can directly reflect the received signal strength from a TP. In Rel-8/9/10, RSRQ is typically used to compare the interference/load situations of different carrier frequencies and is beneficial for inter-frequency handover. Since CoMP Set Management concerns only TPs operating on the same carrier frequency, RSRQ plays little or no role. Therefore it is our view that RSRP is sufficient as the measurement quantity for CoMP Set Management. In addition, minimising the number of measurement quantities also helps minimise the standardisation and implementation impact.
The definition of RSRP can be similar as the CRS-based RSRP’s definition, i.e. 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.

Proposal 1: CSI-RS based RSRP is the measurement quantity for CoMP Set Management. The definition of CSI-RS based RSRP can be similar as the CRS-based RSRP’s definition.
2.2 The number of measurement ports
The number of measurement ports influences the accuracy of the RSRP measurement and should be ultimately defined by RAN4. For Rel-8/9/10 RSRP determination based on CRS, the UE uses port 0 and if the UE can also reliably that detect that port 1 is available, it may also use port 1 in addition to port 0 to determine RSRP.
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.
Our evaluation results [2] show that a single port measurement (port 15) is sufficient to achieve the desired accuracy. Therefore, we propose that port 15 shall be used for CSI-RS based RSRP measurement. However, similar as RSRP determination based on CRS, if UE can also reliably that detect that port 16 is available, it may also use port 16 in addition to port 15 to determine RSRP. Since port 16 share the same set of REs as port 15, no additional muting configuration is required. 
Proposal 2:  Port 15 shall be used for CSI-RS based RSRP measurement. If UE can also reliably that detect that port 16 is available, it may also use port 16 in addition to port 15 to determine RSRP.
2.3 Text proposal
Based on the discussions in the previous sections, we provide a text proposal for TS36.214 below.
--start text proposal--

5.1.1
Reference Signal Received Power (RSRP)

	Definition
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals or channel-state information reference signals within the considered measurement frequency bandwidth.

For RSRP determination based on cell-specific reference signals, the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.

For RSRP determination based on channel-state information reference signals, the channel-state information reference signals R15 according TS 36.211 [3] shall be used. If the UE can reliably detect that R16 is available it may use R16 in addition to R15 to determine RSRP.
The reference point for the 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 RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

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 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: CSI-RS based RSRP is the measurement quantity for CoMP Set Management. The definition of CSI-RS based RSRP can be similar as the CRS-based RSRP’s definition.

Proposal 2:  Port 15 shall be used for CSI-RS based RSRP measurement. If UE can also reliably that detect that port 16 is available, it may also use port 16 in addition to port 15 to determine RSRP.
Our text proposal based on the above proposals can be found in Sec 2.3.
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