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1. Overall Description:

RAN approved a 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 37.977 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. TR 37.977 also defines other radiated multi-antenna test methods, which rely solely on radiated measurements and related channel emulators. Most of these other methods do not require any conducted measurements or UE special test functions.
In order to facilitate the measurement of the UE antenna pattern for the two-stage method it is necessary to define UE measurements of received power and relative phase between the antenna elements. Some investigations and comparisons with other methods have already been done in RAN4 but in order to continue further work RAN4 would need RAN1’s view on the feasibility of this type of UE received power and relative phase measurements for multi Rx antenna devices. 
The most recent paper on measurement definition proposal is in [2]. This paper proposed two measurements based on the existing definition of E-UTRA RSRP. These are:  Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP). As RAN4 is working on both E-UTRA and UTRA test methods, similar measurements would also be needed for UTRA. RAN4 has not agreed any measurements but instead would like to hear early feedback from RAN5 on the most appropriate way to incorporate the reporting of these new UE measurements should they be chosen for standardization.
The details of the measurement definitions are in discussion with RAN1 (see LS in R4-122114, R1-123044, and R4-124696). An interim definition based on 35.214 is shown below.
Reference Signal Antenna Power (RSAP) for UE antenna pattern measurement
	Definition
	Reference signal antenna power (RSAP), is defined per receive antenna (R0 .. Rn) 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 RSAP 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 phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth received by one antenna (chosen here as R0) and the phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth received by the other antennas (R1 .. Rn).

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_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 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.

As part of the discussion with RAN1, it has been suggested that for this test-related feature the RAN WG5 specifications rather than the RAN WG1 and RAN WG2 specifications might be more appropriate to:

1. Specify the new measurement definitions.
2. Define access to the measurements under the test control entity based on existing L3 procedures in 36.509.
The use case for the new measurements could be based on polling at L3. No repetitive, scheduled or continuous reporting is required. Access would only be required with a test USIM present as per other test-related UE functions.
2. Actions:

To RAN WG5:

1. RAN WG4 kindly request that RAN WG5 consider the feasibility of using RAN WG5 specifications rather than RAN WG1 and RAN WG2 specifications to define the measurement definition and reporting mechanisms.
3. Date of Next TSG-RAN WG4 Meetings:
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