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	Abstract:
	We propose a short set of conducted DUT stability assessments to be run prior to beginning the conducted and radiated portions of the absolute data throughput comparison framework.  The definition of this assessment is complementary to the data format definitions in R4-123720; likewise, this paper proposes text for inclusion into the MIMO OTA Way Forward document to be harmonized during the MIMO OTA discussions.


1. Introduction

Companies participating in the specification of MIMO OTA testing methodologies [1] have reached agreement during the 3GPP RAN4 #63 meeting on the framework of utilizing absolute data throughput to perform a comparison across the different proposed methodologies [2].  During the CTIA MOSG meeting that followed, this framework was presented and discussed in [3].  In addition, CTIA has launched an inter-lab/inter-technique OTA performance comparison testing campaign [4] and has incorporated the absolute data throughput comparison framework into the campaign’s test plan.

In an effort to ensure that the reference antennas are matched to the reference UE, to sanity-test the UE’s stability, and to check the eNodeB emulator settings, we propose a short set of conducted DUT stability assessments to be run prior to beginning the conducted and radiated portions of the absolute data throughput comparison framework.  The definition of this assessment is complementary to the data format definitions in [5]; likewise, this paper proposes text for inclusion into the MIMO OTA Way Forward document in Section 4 below.
2. Source Pull Test
Preliminary radiated measurements adopting CTIA MIMO 2x2 reference antennas [6], indicated 8dB discrimination between “good” and “bad” MIMO antennas, these measurements were taken by ETS-Lindgren utilizing DUT and reference antennas provided by Motorola Mobility Inc. The DUT provided by MMI was fully evaluated at Motorola which guarantee the DUT stability. As part of MMI product design procedures, the source-pull of these DUT was evaluated guaranteeing that the port impedance is close to 50Ω. Understanding that the B13 “bad” MIMO antenna is the antenna with higher reflection coefficient is expected that measurements with this antenna will be especially susceptible to mismatch between DUT and reference antenna.  Post-processing data from CTIA measurement campaign, a special attention need to be taken with provided DUTs and B13 “bad” MIMO antenna, if the measured data between “good” and “bad” MIMO antenna deviate too much from previously measured 8dB discrimination, then the DUT input impedance need to be assessed before drawing any conclusion solely based on data throughput measurement results.
3. AWGN Test
The purposes of the AWGN test are to ensure the stability of the reference UE across multiple SNR sweeps and to check that the eNodeB emulator settings match those specified in Section 7.1 of TR 37.977 [7]:

1. Using attenuators or, if applicable, the channel emulator configured for uncorrelated 2x2 AWGN emulation, connect the eNodeB emulator to the UE conductively;
2. Configure the eNodeB emulator to match the settings given in Section 7.1 of TR 37.977;
3. Set up the attenuation conditions such that the downlink SNR—as perceived by the UE—can be swept between 0 and 30 dB;
4. Measure downlink throughput at each SNR point and record;
5. Repeat steps 3 through 4 10 times.
Upon completion of the test, verify that:

1. The measured throughput curves are repeatable within an error margin (FFS);
2. The maximum throughput achieved over the range of highest values of SNR is within an error margin (FFS) of the expected peak throughput of the reference measurement channel being tested.
4. Proposal

We propose to discuss the procedures outlined in this paper with the RAN4 MIMO OTA experts and to reach an agreement on the details of implementing the conducted DUT stability assessment as a supplement to executing the absolute data throughput comparison framework.
The following text is proposed be included in a MIMO OTA Way Forward document upon the completion of the MIMO OTA ad-hoc sessions during the 3GPP RAN4 #64 meeting:

1. Execute the source pull test, as described in Section 2 of R4-123721 (this document), only in cases of questionable results as a debug measure;
2. Prior to executing the tests within the absolute data throughput comparison framework, agree to conduct an AWGN test as described in Section 3 of R4-123721 (this document).
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