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1. Introduction

Significant progress has been made at RAN1 #69 meeting on CSI-RSRP definition. However there are a few FFS left on the details on CSI-RSRP definition [1]. In particular it wasn’t decided how many CSI-RS antenna ports UE has to measure and whether power boosting information should be provided to the UE to perform CSI-RSRP measurements. In this contribution we provide our views on the remaining issues.
2. Impact from number of CSI-RS antenna ports

The CSI-RSRP measurement accuracy is sensitive to the number of CSI-RS antenna ports configured for CSI-RSRP measurements. The impact is explained by the fact that the transmit power is typically split between two CSI-RS antenna ports due to CDM structure of CSI-RS. In this case the 3dB SNR loss is expected, when configuration of more than one antenna port is considered. However if coherent CSI-RSRP averaging over multiple antenna ports is used the 3dB SNR loss can be partially compensated by in-phase integration of the received power from different antenna ports. In light of these observations RAN1 is considering the three alternatives for CSI-RSRP measurements on multiple antenna ports:
· Alt1: R16 recommended (“should”) and R17~22 optional (“may”)

· Alt2: R16 recommended (“should”)

· Alt3: R16 FFS between “shall” and “may”

Figure 1 shows performance of CSI-RSRP measurements under different antenna port configurations. Three cases are being considered for SNR = -3 dB and -6 dB:

· Case-1: R15 only (reference)
· Case-2: R15 mandatory, R16 mandatory

· Case-3: R15 mandatory, R16 optional
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Figure 1: CSI-RSRP measurement accuracy for different antenna port configurations
It can be seen that making optional measurement on the second CSI-RS antenna port (R16), when two CSI-RS antenna ports are configured, may significantly deteriorate the CSI-RSRP measurement accuracy (especially for low SINR region). Therefore optional use of the second CSI-RS antenna port (R16) should be avoided unless CSI-RSRP measurement accuracy with single CSI-RS antenna port is proven to be sufficient for all CSI-RS configurations. Therefore we prefer to make Alt-3 as a baseline assumption in RAN1 and ask RAN4 to conclude whether measurements on R16 can be made optional. Additionally we would recommend developing requirements in RAN1 for CSI-RSRP measurement for CoMP as conventional requirements developed for CRS targets mobility management applications. 
Proposal 1: Adopt Alt-3 as a baseline assumption in RAN1 and ask RAN4 to perform FFS analysis between “shall” and “may” for antenna port R16.

Proposal 2: Study applicability of current RSRP measurements requirements (developed for mobility management) for CoMP applications.
3. Signaling of CSI-RS power boosting information
The received power of CSI-RS may be different than expected receive power of PDSCH, e.g. due to number of configured CSI-RS antenna ports as discussed above or due to CSI-RS power boosting. In this case the difference of CSI-RSRP measurements may be different than the difference of expected received powers of PDSCHs, which affects UE’s comparison of CSI-RSRP measurements for the case of event-triggered reporting like A3 (note that the reported CSI-RSRP may be compensated at the eNB). To issue could be considered similar to conventional RSRP measurements, where CRS power boosting may have similar impact on the event-triggered reporting. In Rel-8 to address the CRS power mismatch issue a cell individual offset parameter (cellIndividualOffset) was introduced by RAN2 to compensate for the power difference in the event entering or leaving conditions.  Following similar approach for Rel-11 the CSI-RS resource specific offset value could be defined and included in the event trigger definition to compensate CSI-RS power boosting for CSI-RSRP comparison. As the reference CSI-RSRP measurements for comparison is typically taken for the strongest transmitting point, the definition of the strongest CSI-RSRP also needs to be clarified by accounting CSI-RS resource specific offset value.
Proposal 3: The CSI-RS power boosting could be accounted in the parameters involved in event triggering reporting, e.g. by using CSI-RS resource specific offset. The CSI-RS resource specific offset may be signalled as part of CSI-RS resource configuration within CoMP resource management set.
4. Summary and conclusions

In this contribution we have discussed the remaining issues of CSI-RSRP definition. It has been found that optional measurement on the second CSI-RS antenna port (R16), when two CSI-RS antenna ports is configured, may significantly deteriorate the CSI-RSRP measurement accuracy (especially for low SINR region). Therefore optional use of the second CSI-RS antenna port (R16) should be avoided unless CSI-RSRP measurement accuracy with single CSI-RS antenna port is proven to be sufficient for all CSI-RS configurations. Additionally RAN1 should conduct study on applicability of current RSRP measurements requirements (developed for mobility management) for CoMP applications. The power boosting information can be accounted in the event based reporting triggers by introducing CSI-RS specific offset parameter which can be signalled as part of CSI-RS resource configuration within CoMP resource management set.
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Appendix
	Parameters
	Value

	SNR 
	Derived from SLS

	Measurement Bandwidth 
	6 {PRBs}

	Number of Tx Antennas 
	{2} 

	Number of Rx Antennas 
	2 

	Antenna Correlation 
	Low 

	CSI-RS reference signal configuration 
	[2] 

	CSI-RS periodicity and subframe offset TCSI-RS / ICSI-RS 
	 [10/3]

	Measurement Period for non-DRX case
	{200ms} 

	Number of Samples per Measurement Period 
	5

	L3 filtering 
	Disable 

	DRX 
	On

	Propagation Condition
	AWGN

	CP Length
	Normal

	Timing Error
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