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1. Introduction

The two-stage MIMO OTA measurement method requires support within the UE to measure the power and relative phase of the signals received on each antenna port in order to calculate the antenna pattern and correlation properties. Various papers have addressed the definition of these measurements. The most recent is in [1]. In order to progress the work for the two-stage method it is necessary to understand any issues that may affect a formal definition of the measurements in 25.214 should the two-stage method be chosen as a MIMO OTA test method.
It is within the scope of RAN WG4 to define the performance requirements for any UE measurements but it is the responsibility of RAN WG1 to define any such measurements. It is therefore necessary to get the advice of RAN WG1 on this. RAN WG4 is not yet requesting a definition to be added to 25.214 since we have not yet reached the point where the two-stage method has been agreed but it would be very valuable to provide RAN WG1 with a provisional definition in order that any future specification is correctly defined.
2. Measurement definition
The most recent paper on the measurement definition in [1] defined two measurements: Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP), both based on the definition of RSRP from 25.214.
The provisional definitions are as follows. The change bars are to show the differences from the current RSRP definition.

Reference Signal Antenna Power (RSAP) for UE pattern measurement
	Definition
	Reference signal antenna power (RSAP), is defined 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 RSAP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. 
The reference point for the RSAP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall 

	Applicable for
	

RRC_CONNECTED intra-frequency
RRC_CONNECTED


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.

Reference Signal Antenna Relative Phase (RSARP)

	Definition
	Reference signal antenna relative phase (RSARP), is defined as the difference between the average phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth received by the primary antenna and the average phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth received by the secondary antenna.

For RSARP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. 
The reference point for the RSARP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall 

	Applicable for
	
RRC_IDLE inter-frequency

RRC_CONNECTED


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 RSARP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The phase per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
It is proposed to draft an LS to RAN WG1 based on the above provisional definitions. This can be found in [2]. The accuracy discussion in [1] remains within the scope of RAN WG4 and would not have to be communicated to RAN WG1 except as background information if deemed necessary.
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