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1.
Introduction
CTIA would like to thank 3GPP RAN4 for initiating the LS regarding the measurement uncertainty development for MIMO OTA in CTIA.

Starting October 2012, CTIA OTA Measurement Uncertainty Sub-group (MUSG) has been supporting the MIMO OTA performance development project by focusing on the analysis and development of measurement uncertainty aspects of the Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance.

MIMO OTA activity was divided into two activities:

1. MIMO-OTA with the aim of developing a test methodology specifically for testing 2x2 DL MIMO performance based on Transmission Mode 3 (TM3). In this regards, MIMO-OTA tests shall utilize the Multi-probe anechoic chamber methodology (MPAC). The initial MIMO OTA test plan (Version 1.0 [1]) will be released by June 2015.
2. A separate test to evaluate the device-under-test (DUT) for low throughput, low-latency use cases such as VoLTE, leading to a transmit-diversity test based on Transmission Mode 2 (TM2). Transmit diversity tests may utilize the MPAC or the Reverberation Chamber with Channel Emulator (RC+CE) test methodology. Update the test plan to include Transmit diversity (Version 1.1) by October
For additional information about MIMO OTA test plan development, please refer to MOSG “LS to 3GPP RAN4 Regarding CTIA MIMO OTA Test Plan Development”. 

In Section 2, more detailed information regarding the measurement uncertainty development is provided. 
2.
Discussion

To align with CTIA way forward on partitioning of the MIMO OTA Test Plan development into that for MIMO-OTA (TM3) and Transmit Diversity (TM2) and associated timeline for Version 1.0 and Version 1.1, MUSG has adopted the following high-level structure for the measurement uncertainty content development.
· Version 1.0: Measurement Uncertainty for MIMO Average Radiated SIR Sensitivity (MARSS) for TM3 based on MPAC

· Version 1.1: Version 1.0 plus Measurement Uncertainty for Diversity Total Radiated Power Sensitivity (DTRPS) for TM2 based on MPAC or RC+CE 

The MUSG measurement uncertainty work consists of but not limited to the following areas:

· Instructions for Measurement Uncertainty Analysis (including Reference Measurement)

· Requirement list for various contributing factors to standard uncertainties (including Reference Measurement)

· Combined and Expanded Uncertainty 

· Criteria (total budget) for Measurement Uncertainty

The following uncertainty areas are under consideration for MARSS for TM3 based on MPAC

1. Mismatch Elements

2. Receiving Device

3. Signal Source

4. Standard Uncertainty Elements for Measurement Probe Antenna

5. Standard Uncertainty Elements for Measurement Setup

6. Standard Uncertainty Elements for System Simulator

7. Standard Uncertainty Elements for Channel Emulator

8. Standard Uncertainty Elements for External Amplifier

9. Standard Uncertainty Elements for EUT

10. Standard Uncertainty Elements for SIR Control (Interference Injection)

11. Signal Level Ripple Within Quiet Zone

With regards to standard uncertainty elements for Reference Measurement, the following areas are under consideration.

1. Mismatch

2. Signal Source

3. Reference Antenna: Gain/Efficiency of the calibrated reference antenna

4. Insertion loss: Calibrated Reference Antenna cable

5. Insertion loss: Measurement Antenna cable

6. Insertion loss: Calibrated Reference Antenna attenuator (if present)

7. Insertion loss: Measurement Antenna attenuator (if present)

8. Receiving device

9. Test System Frequency Flatness Uncertainty

Addressing DTRPS for TM2, majority of the uncertainty elements listed above for TM3 are considered.
For DTRPS for TM2 based on RC+CE, an additional uncertainty element associated with Measurement Uncertainty for Chamber is also under consideration.

At the end, CTIA OTA MUSG hopes that 3GPP RAN4 finds this information useful. 

3.
Actions
None.
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