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1. Introduction
At the RAN WG4 meeting #57AH Tdoc R4-110464 [1] was presented to include the calibration and test procedures into the MIMO OTA TR 37.976 [2] for the antenna pattern-based figures of merit (FoM). This document was approved in principle. Tdoc R4-110594[3], which merged R4-110464 and R4-110471[4], was then created and agreed by email approval.  In R4-110594, a note was added “Details for complex antenna pattern data, Received Signal Strength (RSS) and phase and how their obtained are FFS. Further details shall be provided before test plan for this candidate method can progress.”  
2. Proposal 

This proposal provides additional information on complex antenna pattern data, received signal power, and phase conditions and measurements.

3. References 

[1]  3GPP R4-110464, “TP on Antenna Based MIMO OTA Test Procedures”, Qualcomm Incorporated, January 17-21, 2011.

[2]  TR 37.976, “Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals (Release 10)”, version 1.3.0.

[3]  3GPP R4-110594, “TP Addition of test procedures for antenna-based metrics”, Agilent Technologies, January 17-21, 2011

[4]  3GPP R4-110471, “TP for LTE MIMO OTA Test Plan for Two-stage based Methodology”, Agilent Technologies, January 17-21, 2011

4. Text Proposal 
--- Begin Text Proposal ---

6.3.1.3
Candidate Solution 3

The principle of two-stage MIMO OTA method is based on the assumption that the far-field antenna radiation pattern will contain all the necessary information for evaluation the antenna’s performance like radiation power, efficiency and correlation and that with channel model approaches, the influence of antenna radiation pattern can be correctly incorporated into the channel model. Thus the method will first measure the MIMO antenna patterns and then incorporate the measurement antenna patterns with chosen MIMO OTA channel models for real-time emulation. In order to accurately measure the antenna pattern of the intact device, the chipset needs to support amplitude and relative phase measurements of the antennas. If the EUT has dynamic antenna tuning elements, detailed information on the implementation is required to understand the consequences for the pattern measurement. The BTS and DUT can then be connected to the real-time channel emulator through the standard temporary antenna connectors to do the test on throughput, etc., to test how the MIMO antennas will influence the performance. 
It should be noted that should this methodology be chosen for conformance testing, the method for antenna gain and phase measurement would require to be standardized. 
--- End Text Proposal ---

--- Begin Text Proposal ---

6.3.1.4
Candidate Solution 4
In this method an assessment of the antenna’s performance in MIMO or Diversity operation is performed. Several simplifications are used in order to optimise the testing.

A test of the UE in an anechoic environment with the help of a base station emulator is proposed, with a limited number of faded channels and transmitting antennas, and in a simple geometrical set-up.

The underlying principle is to decompose the task for evaluating MIMO performance. Since in the conformance test many properties of the DUT are already tested in a conducted environment, the OTA test only has to add information not achievable by a cabled set-up.

For that reason it then is sufficient to define some abstract channel environment during the test which does not need to be very close to reality. Abstraction on the environment makes it easier to interpret the obtained results.

The channel information available in the UE can be used to deliver a quick answer to the test system about the current receive quality. Such a measurement is much faster than the evaluation of a throughput figure, but it is nevertheless closely related to it. If necessary, an explicit scaling from one quantity onto the other one can be made. 
It should be noted that should this methodology be chosen for conformance testing, the method for antenna gain and phase measurement would require to be standardized. 
--- End Text Proposal ---

--- Begin Text Proposal ---

B.4.3
Test Procedure 3 (Antenna spatial correlation measurement)
The following test procedure is used to measure Spatial correlation, given in Table B.2.1-1.  
The test setup is according to Figure B.2.4.

eNodeB Emulator Parameter Settings

The eNodeB emulator parameters are set according to the type of DUT to be tested. 

Table B.4.3-1: Test Parameters for Channel Bandwidths

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	6
	6
	QPSK 
	6
	6

	3MHz
	QPSK 
	15
	15
	QPSK 
	15
	15

	5MHz
	QPSK 
	25
	25
	QPSK 
	25
	25

	5MHz
	QPSK 
	25
	N/A
	QPSK 
	20
	N/A

	10MHz
	QPSK 
	50
	50
	QPSK 
	50
	50

	10MHz
	QPSK 
	50
	N/A
	QPSK 
	25
	N/A

	10MHz
	QPSK 
	50
	N/A
	QPSK 
	20
	N/A

	15MHz
	QPSK 
	75
	75
	QPSK 
	75
	75

	15MHz
	QPSK 
	75
	N/A
	QPSK 
	50
	N/A

	15MHz
	QPSK 
	75
	N/A
	QPSK 
	25
	N/A

	20MHz
	QPSK 
	100
	100
	QPSK 
	100
	100

	20MHz
	QPSK 
	100
	N/A
	QPSK 
	75
	N/A

	20MHz
	QPSK 
	100
	N/A
	QPSK 
	50
	N/A

	20MHz
	QPSK 
	100
	N/A
	QPSK 
	25
	N/A

	Note 1:Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1 of TS36.521-1.
Note 2. Depending on E-UTRA band, only the appropriate Uplink RB allocation value according to table 7.3.3-2 is tested per Test Channel Bandwidth. TS36.521-1

Note 3: For the DL signal one sided dynamic OCNG Pattern OP.1 FDD/TDD is used.


1)
Set initial position of DUT with respect to probe antenna.

2)
Set up eNode B conditions defined in Table B.4.3-1, as per section 7.3.4.1 of [12].

3)
Set the downlink signal level to REFSENS + 45 dB, above reference sensitivity level of DUT.

4)
Inner loop power control shall be enabled for the uplink.

5)
Establish an LTE connection according to 3GPP 36.521-1 section 7.3.4.2 of of [12].

6)
Enable the DUT to measure complex antenna pattern data, Received Signal Strength (RSS) and phase, for each DUT receive antenna.
The DUT measures the absolute received power from each antenna element referenced to the temporary antenna port. The required absolute power accuracy is no better than that required for RSRP measurements.  The DUT also measures the relative phase between each antenna element. The required accuracy is 2 degrees. The amplitude and phase measurements shall be computed from the same period of time which shall be sufficient for the result to represent the long term average of the power and phase, and not longer than 10 ms. The conditions in which the measurement is required to operate are in the received power range of REFSENS + 10 dBm or higher in a static channel with one dominant angle of arrival.




7)
Rotate the DUT/antenna probe to measure complex antenna pattern data over a spherical space around the DUT.  Data points are taken every 3 degrees in theta (θ) and phi (φ).

--- End Text Proposal ---






















