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1 Introduction

In RAN1#69, details of CSI-RSRP were discussed with follow-up email discussion after the meeting.  Further discussion then took place by email [69-13], as a result of which the following was agreed and notified to RAN4 in an LS [1]:

Agreement 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
It was left FFS whether additional information should be given to the UE with respect to the transmission power or power boosting of CSI-RS.

Agreement on the measurement bandwidth for CSI-RSRP:

· Let RAN4 define the measurement frequency bandwidth of CSI-RSRP.

Agreement 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 addition, the following working assumption was made for the CSI-RSRP definition:
Working assumption on the definition of CSI-RSRP for TS36.214:

	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 element that carry channel-state information reference signals within the considered measurement frequency bandwidth. 
The channel-state information reference signal R15 according TS 36.211 [3] shall be used.
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 



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.
This definition does not mention antenna ports R16-22, and RAN1 is to decide how to handle these at RAN1#70. The three alternatives listed below were mentioned by different companies during the email discussion:  

· Alt1: R16 recommended (“should”) and R17-22 optional (“may”)
· Alt2: R16 recommended (“should”)
· Alt3: R16 FFS between “shall” and “may”
The discussion in this tdoc focuses on the question of these antenna ports, and on the “FFS” issue of whether additional information should be given to the UE with respect to the transmission power or power boosting of CSI-RS. 
2 Discussion on antenna ports for CSI-RSRP measurements
2.1 Number of ports for CSI-RSRP measurements

CSI-RS resources for CSI-RS RSRP measurements are explicitly configured by higher layers. The number of antenna ports in one CSI-RS resource is either 1, 2, 4, or 8.   
Some concerns have been expressed in the discussion that AP16 must be used in the CSI-RSRP measurement if it is configured, since AP15 and AP16 are OCC covered and share the transmit power on the same pairs of resource elements.  However, in the end the performance requirements for the CSI-RSRP will be specified in RAN4, and these can be based on an assumption about the number of ports used in making the measurements. Thus, AP15 is mandatory and AP16 can be left optional for CSI-RSRP measurements, so the UE can use AP16 if it needs to do so in order to achieve the specified accuracy requirement.   AP17~22 can also be used optionally by the UE for CSI-RSRP measurements in the same way if they are configured by the eNB. 
If it is felt to be necessary to give the network greater certainty about whether the UE is using AP16 or not, it would be better to define specific signalling to indicate that AP16 shall be used, independently of AP16 being configured, so that the network could, for example, mandate the UE to use AP16 only in the cases where power sharing is used. 
Proposal 1: AP16~22 can be used optionally by the UE for CSI-RSRP measurements if they are configured by the eNB. 
2.2 CSI-RS transmit power information 

CSI-RSRP is a measurement of absolute received power in W.  Event triggering is used for the signalling of CSI-RSRP to assist the determination of whether the specific TP would be included in the CoMP measurement set.  The measurement events for CSI-RSRP are being discussed in RAN2.    Relative event triggers may be biased to take into account various different factors according to the network’s preference, and such factors are not limited to the transmit power of the CSI-RS. Therefore it is proposed in RAN2 to be able to configure an “Individual Offset” bias for the CSI-RS resources in the CoMP Resource Management Set, which can take all these factors into account as necessary for the relative event triggers. Therefore, the information of CSI-RS transmit power is not necessary for CoMP resource management.   
Proposal 2: CSI-RS transmit power is not provided to the UEs.   
3 Conclusions
The remaining aspects of CSI-RSRP are discussed.  We propose the following:
· Proposal 1: AP16~22 can be used optionally by the UE for CSI-RSRP measurements if they are configured by the eNB. 
· Proposal 2:  CSI-RS transmit power is not provided to the UEs.   
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