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1. Introduction

In TS 36.214 [1] in the definition of RSRP it is stated that UE uses reference symbols R0 and R1 which are transmitted by antenna port # 0 and antenna port # 1 respectively [2]. 
The UE needs to blindly detect the antenna ports during cell search since number of antenna ports used at the eNode B is not explicitly indicated in the synchronization signals. At low SINR levels the UE may incorrectly detect the number of antenna ports e.g. UE detects 2 antennas though one is present. Inaccurate detection of antenna ports will cause incorrect estimation of RSRP or RSRQ, which also incorporates RSRP. This will adversely affect the mobility performance. However when signal is strong at relatively lower geometry factor it is advantageous to use two transmit antennas, if they are present, for measuring RSRP as shown in a separate analysis. 
It is therefore suggested to clarify in the current RSRP definition that there is no strict requirement on the UE to use both R0 and R1; rather they should be used when UE is able to reliably detect both antennas.

The proposed changes are shown in the text proposal in this paper. If this is agreeable to RAN4 then an LS can be sent to RAN1 so that these changes are incorporated in 36.214 [1].
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Proposed changes in TS 36.214
----------------------START OF TEXT PROPOSAL --------------------------

5.1.1
Reference Signal Received Power (RSRP)

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

For RSRP determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [3] can be used provided the UE can reliably detect both antennas otherwise only R0 shall be used.

If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note: 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.

------------------------END OF TEXT PROPOSAL-----------------------
