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1. Introduction
In the last RAN 43 meeting, a study item on MIMO and multiple receive antenna OTA was agreed [1]. The purpose of the study item is to create a working methodology to measure the radiated performance of devices with multiple antennas. 
To help progress the study item, it is proposed to initiate some discussions into what parameters that are considered useful to measure, quantify and differentiate OTA performance of MIMO and multiple receive antenna devices. 
2. Discussion

Similar to the OTA test methodology development, knowing what test parameters that can be used to quantify the OTA performance is very important. This is because it directly relates to what test method to use. 

To start the discussion, it is also important to note that traditional parameters such as TRP, TRS and MEG that had been discussed in SISO OTA in the past should be studied whether they could be reused in MIMO OTA, either with some modifications, refining the definitions, or using different approaches to measure them. 

It’s also worth pointing out, that MIMO system was introduced explicitly for high speed services and in general for UEs in data mode operations. So with regards to the current definitions of TRS and TRP, they probably should be reviewed, identifying as first step, a certain data service to be applied during the OTA measurement and secondly a more suitable test set up: in facts the presence of phantom head in this case, is not so much significant compared to the single antenna OTA case (speech mode). Due to data operation specificity, the variety of DUT's form factor and in order to reduce complexity of tests we recommend here to start with free space testing methodology. 
Based on what is available at this stage of MIMO OTA study, we listed down a set of parameters for discussions:
1. TRS
2. TRP
3. MEG
4. Throughput
5. MIMO Channel Capacity -> related to MIMO channel eigenvalue measurement also
6. Spatial correlation coefficient 

7. Cross-polarised power ratio
8. Antenna Gain Imbalance
However, parameter (4) and (5) are seen to be similar from OTA point of view. However, strictly speaking, the throughput measurement depends on the baseband transceiver performance while MIMO channel capacity could be just the theoretical capacity value. However, during the MIMO channel capacity evaluation, if the receiver feedback is considered, then the channel capacity could be the same as throughput. So, to ensure that test parameters are relevant to MIMO OTA performance, it is important to properly define those parameters.

Parameter (6), (7) and (8) are more of a raw measurement data from a MIMO device. This is also thought to be of antenna design parameters and can be evaluated during the conductive test. So, perhaps for MIMO OTA study at this stage, we should focus on systems/terminal testing in reasonably realistic fading environment that can show MIMO device performance. 
3. Conclusion
In this document, some parameters on MIMO OTA methodology development have been proposed, in the sole purpose to stimulate the group discussion on this topic. 
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