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1.
Introduction
The CTIA – The Wireless Association® MIMO OTA Sub Group would like to inform 3GPP TSG RAN4 regarding recent updates in the development of a MIMO OTA and Transmit Diversity OTA Test Plan.
The CTIA MIMO OTA Sub-group (MOSG) has been investigating the assessment of MIMO Over-the-Air (OTA) performance since March 2011. During MOSG Meeting #40 (April, 2014), a project plan and way-forward document with the aim of producing a test plan for adoption by the industry was developed [1]. As per the way forward, MIMO OTA activity was divided into two activities:

· Test plan with the aim of developing a methodology specifically for evaluating the Device Under Test (DUT) 2x2 DL MIMO performance based on Transmission Mode 3 (TM3)

· A separate test plan to evaluate the DUT under low throughput, low-latency use cases such as VoLTE, leading to a transmit-diversity test based on Transmission Mode 2 (TM2)

This view was endorsed by all the major CTIA operators. 

Further, considering the nature of the testing required to objectively evaluate any given DUT, the way-forward recommended that:

· MIMO OTA tests shall utilize the Multi-Probe Anechoic Chamber (MPAC)

· Transmit diversity tests may utilize the MPAC or the Reverberation Chamber with Channel Emulator (RC+CE).

Because transmit diversity tests may utilize either the MPAC or RC+CE test environments, the development of a test plan for TM2 requires that the two methodologies render harmonized results. Given that the current measurement campaign for TM2 is ongoing, it was recommended in [3] that Version 1.0 of the CTIA MIMO OTA test plan include only MIMO OTA tests using the MPAC. Subsequently, the MOSG determined that an updated test plan (Version 1.1) shall be released in October, 2015, which will include TM2 tests using both the MPAC and RC+CE test environments. 

2.
Discussion
Multi-Probe Anechoic Chamber (MPAC) Progress Update

The MPAC methodology has completed the following milestones:

· Channel model alignment and validation across two system provider labs and two channel emulator vendors 

· Inter-lab MPAC comparison tests with golden devices evaluated both the system provider labs

· MPAC MU estimation determination 

An initial MIMO OTA test plan [5] has been updated accordingly and has been presented to the CTIA OTA Working Group at their April 9, 2015 F2F meeting.

Transmit Diversity (TM2) Progress Update

Transmit Diversity testing requires harmonization between the MPAC and RC+CE test environments. To facilitate this harmonization, CTIA has initiated a round-robin campaign using golden devices with the following aims:

· Gather measurement data that can enable harmonization between the MPAC and RC+CE methodologies as well as extraction of the relevant FoM(s). 

· Analysis of contributing factors to measurement uncertainty (MU) for both methodologies

The project plan [4] was accepted by all of the official measuring labs and the measurement campaign is currently underway:

· RC+CE labs have completed measurements of the golden devices

· MPAC lab #1 has completed measurements of the golden devices
· MPAC lab #2 is currently measuring the golden devices 

The data has been updated and an independent assessment of the data is currently in progress. The first results have been reported in [6]. 

The following items will be studied after the data has been collected and analyzed:

· Derivation of several FoM estimates based on the measurement campaign

· Analysis of MU contributing factors for the both the methodologies

· Extraction of candidate FoMs based on MU analysis

· Optimization of testing framework for both MPAC and RC+CE methodologies

This work listed above is targeted to be completed by June, 2015, after which CTIA MIMO OTA Test Plan Version 1.1 activities will be undertaken. Additionally, the CTIA MOSG will also be working to define the scope of version 1.1 and will provide an update to 3GPP as to the outcome at a future date.
The current schedule calls for CTIA MIMO OTA Test Plan Version 1.1 to be submitted for approval during MOSG Meeting #55 in September, 2015. Subsequently, CTIA is planning to release Version 1.1 by October, 2015.
3.
Actions
None.
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