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1. Overall Description:

RAN WG4 recently approved a new work item for Release 11 Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS” in [1]. Several test methods are being considered within the scope of the work item. One of them, known as the two-stage method and defined in Section 6.1 of TR 37.976 uses a two-stage evaluation technique comprising measurement of the UE antenna and correlation properties followed by a conducted test where the desired channel model is convolved with the desired channel model. The primary attractiveness of the two-stage method is its ability to generate arbitrarily complex 2D and 3D channel models and apply them to the DUT following measurement of its antenna pattern in a traditional SISO anechoic chamber. 
However, in order to facilitate the measurement of the UE antenna pattern it is necessary to define UE measurements of received power and relative phase between the antenna elements. Considerable investigation has already been conducted into the feasibility of the technique and sufficient correlation has been shown between the two stage and multi-probe anechoic methods to continue the investigation.
The most recent paper on the measurement definitions is in [2]. This defined two measurements based on the existing definition of RSRP. These are:  Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP).
The provisional definitions are as follows. The change bars are to show the difference between these new measurements and the current RSRP definition.

Reference Signal Antenna Power (RSAP) for UE antenna 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.



	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 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) for UE antenna pattern measurement
	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.



	Applicable for
	
RRC_IDLE 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 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.
The reporting of these new measurements is still under discussion. It is possible they may be defined within the context of similar RRM measurements although alternatives based on application layer reporting is also being studied.

The required accuracy for both measurements has been studied in a number of RAN WG4 papers and the evidence from initial analysis of real devices is that the performance of existing designs should be sufficient for the purpose of antenna pattern measurement. It is the linearity rather than absolute accuracy of the power measurement that is of primary interest along with the accuracy of the phase measurement which is defined as a relative measurement.
2. Actions:

To RAN WG1:

1. RAN WG4 kindly request that RAN WG1 study the above UE measurement definitions and advise on the feasibility of possible future definition of such measurements in 25.214 in support of the two-stage MIMO OTA measurement method should RAN WG4 decide to formally specify this method.
3. Date of Next 3GPP TSG-RAN4 Meetings:
3GPP RAN4 #63

    May 21 – 25, 2012 

Prague, CZ 

3GPP RAN4 #64

    Aug 13 – 18, 2012 

Tsing Dao, China 
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