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1 Abstract
This TP proposes the text to be included in section 12 of TR 37.977, describing the candidate solution 4 of methodologies based on anechoic chambers (decomposition method).
2 Introduction

The description of the decomposition method is detailed for section 12 of TR 37.977 [1].
3 References

[1] TR 37.977 v1.2.0; Verification of radiated multi-antenna reception performance of User Equipment (UE); San Francisco; 2013-11-11
4 Text Proposal


--- Text Proposal starts ---

12
MIMO OTA test procedures

--- (unchanged text omitted) ---

12.x
Decomposition Test Methodology

12.x.1
Base Station configuration

The SS parameter settings shall be set according to Clause 7.1.
The emulated antenna array configuration shall be set according to Clause 8.5.
12.x.2
Channel Models

The applicable channel models are defined in Annex C.

12.x.3
Device positioning and environmental conditions

The positioning of the device under test within the test volume shall be set as defined in Clause 9.4.

The environmental requirements for the device under test shall be set as defined in Annex D.
12.x.4
System Description

12.x.4.1
Solution Overview
The setup described in Clause 6.3.1.4 shall be used.
12.x.4.2
Configuration
The concept and configuration of the test setup is given in Clause 6.3.1.4.1.
12.x.4.3
Calibration

The calibration procedure is specific to the test concept and configuration, therefore is unique for each implementation. The calibration procedure shall be documented by each lab, with enough details to allow third party verification. For the decomposition method, the calibration is similar to the calibration of a SISO test system (see [4], Annex B).
12.x.5
Figure of Merit

The performance metric is given in Clause 5.
12.x.6
Test procedure

12.x.6.1
Initial conditions – conducted test

Initial conditions are a set of test configurations the UE shall be tested in and the steps for the SS to take with the UE to reach the correct measurement state for each test case.

1. Ensure environmental requirements of Annex A are met.

2. Configure the test system according to Clauses 12.x.1 and 12.x.2 for the applicable test case.

3. Verify the implementation of the channel model as specified in Clause 12.x.2.

NOTE:
The verification of the channel model implementation can be part of the laboratory accreditation process i.e. performed once for each channel model, and will remain valid as long as the setup and instruments remain unchanged. Otherwise the channel model validation may need to be performed prior to starting each throughput test.
4. Connect the UE for the conducted test according to Clause 6.3.1.4.3.

5. Power on the UE.

6. Set up the connection.
12.x.6.2
Test procedure – conducted test

The following steps shall be followed in order to evaluate conducted MIMO OTA performance of the DUT:

1.
Generate a test signal by the SS. The SS transmits the signal through the test system to the DUT.
NOTE 1: The initial RS EPRE can be set to the user’s freely selectable level. Recommended initial RS EPRE is found in Tables 7.1-1 and 7.1-2.

NOTE 2: To meet the throughput value target DL RS EPRE level can be changed using user’s freely selectable algorithm.
2.
Measure MIMO OTA throughput for identity channel matrix. The downlink power step size shall be no more than 0.5 dB when the RF power level is near the point where 70 % of maximum theoretical throughput is obtained.
3.
Repeat the throughput measurement for each channel model to be applied. Note that the number of subframes for throughput evaluation might need to be changed.
4.
The receiver MIMO efficiency to be reported is the difference in downlink power resulting in a throughput value of 70 % of the maximum theoretical throughput of the measurement with the tSCME channel model to the measurement with the identity matrix (baseline) in logarithmic units.
12.x.6.3
Initial conditions – radiated test

Initial conditions are a set of test configurations the UE shall be tested in and the steps for the SS to take with the UE to reach the correct measurement state for each test case.

1. Ensure environmental requirements of Annex A are met.

2. Configure the test system according to Clauses 12.x.1 and 12.x.2 for the applicable test case.

3. Verify the implementation of the channel model as specified in Clause 12.x.2.

NOTE: 
The verification of the channel model implementation can be part of the laboratory accreditation process i.e. performed once for each channel model, and will remain valid as long as the setup and instruments remain unchanged. Otherwise the channel model validation may need to be performed prior to starting each throughput test.
4. Connect the UE for the radiated test according to Clause 6.3.1.4.4.
5. Power on the UE.

6. Set up the connection.
12.x.6.4
Test procedure – radiated test

The following steps shall be followed in order to evaluate radiated MIMO OTA performance of the DUT:

1.
Generate a test signal by the SS. The SS transmits the signal through the test system to the DUT.
NOTE 1: The initial RS EPRE can be set to the user’s freely selectable level. Recommended initial RS EPRE is found in Tables 7.1-1 and 7.1-2.

NOTE 2: To meet the throughput value target DL RS EPRE level can be changed using user’s freely selectable algorithm.
2.
Measure MIMO OTA throughput for one antenna constellation. The downlink power step size shall be no more than 0.5 dB when the RF power level is near the point where 70 % of maximum theoretical throughput is obtained.
3.
Repeat the throughput measurement for each specified constellation.

4.
The postprocessing method to calculate the average MIMO Throughput is defined in Clause 5.2.1.

5.
The antenna MIMO efficiency to be reported is the difference in downlink power resulting in a throughput value of 70 % of the maximum theoretical throughput of the averaged radiated measurement to the conducted measurement with the identity matrix (baseline) in logarithmic units. 

12.x.6.5
Test procedure – decomposition result

The decomposition result is calculated as described in Clause 6.3.1.5 and shall be reported as the final radiated MIMO OTA performance figure:

12.x.7
Measurement Uncertainty budget

The measurement uncertainty budget for the test methodology is given in Annex B.
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