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Introduction
During the TSG#29 meeting, held in Hangzhou China in September 2017, Orange and Vodafone presented the results of a study they have completed on MIMO OTA testing.
It has been agreed that such findings should be shared with the industry for their information, especially with the Standards and also certification bodies.
Summary of Vodafone and Orange’s MIMO Study 
The study aimed to find which MIMO testing method between 3GPP and CTIA can be used by the industry in order to see performance differences between devices. So that Operators can choose which method is suitable to define minimum requirements for device acceptance in terms of MIMO OTA.
10 commercial smartphones from year 2016 and 2 from year 2013 have been tested by 8 antenna labs.
The test plan below has been used: 
· Test MIMO OTA with all 10 devices using 3GPP (UMi) and CTIA (UMa) methods in DMP mode in Free Space by using anechoic chamber test environment
· Test outage points: 95%,75%,70%,65%,45% 
· Test MIMO OTA by swapping the channel models i.e. 3GPP with UMa and CTIA with UMi
· Determine time duration of testing for each method per band
· Execute the tests in middle channel of LTE bands FDD 7 and FDD 20
Comparison between CTIA and 3GPP methods   
With the CTIA method it was not possible to distinguish between good and bad performing devices due to low variance of the results (the deviations were within measurement uncertainty).
With the 3GPP method we saw at least 10 dB difference between devices 
Furthermore, with the 3GPP method we could observe improvements of devices from 2013 to 2016 
Swapping channel model (Urban Micro and Urban Macro)  
In order to understand if the channel model has any impact on MIMO performance of each method used, we swapped the channel models, i.e. CTIA with UMi and 3GPP with UMa.
The observation was that changing of the channel model is equivalent to adding an offset. 
Furthermore, for each method we observed the highest variance with their original channel model. We therefore recommended keeping the channel models unchanged. 

Frequency bands - differences on MIMO performance 
The aim of this test was to understand the performance differences between LTE bands FDD 7 and FDD 20.
It was observed that with the CTIA method the MIMO performance of both bands is almost the same for all tested devices (deviations within measurement uncertainty).
However, the 3GPP method shows significant performance differences between FDD 7 and FDD 20 bands for the majority of devices.
Summary of findings 
With the current CTIA method it’s hard to distinguish between different devices and bands due to low variance of measured results. Thus with the current CTIA method it’s not possible to define a MIMO OTA minimum performance requirement which could be used by Operators for device acceptance.
On the other hand, with the 3GPP method we observe significant differences between devices and bands, so that the definition of MIMO OTA minimum performance requirements seems to be possible. 
Next Step of the study 
Vodafone and Orange will continue the joint cooperation study and invite any interested companies (manufacturer, operator, test house, test equipment vendor) to join this   work for the next steps: 
· Adding fading profile in CTIA method
· Cooperate with CTIA to find an improvement of the method in order to observe sufficient difference between devices 
· Test TIS of the devices in order to verify that 3GPP MIMO method is not reflecting only TIS 
· To consider other KPIs such as Rank Indicator
Recommendation for Testing 
GSMA TSG would recommend organisations who are interested in MIMO OTA to start testing with the 3GPP method.
Next meeting
The next TSG meeting is the 29th & 30th November 2017, Dubai.
Contact
If you have any question about these requests they can be directed to: 
Momar Goumballe ( momar.goumballe@orange.com)  
Abbas Alpaslan, (Abbas.Alpaslan@vodafone.com) 
TSG chair is Doug Roberts, (doug.roberts@orange.com)
TSG working Group Director is Paul Gosden, (pgosden@gsma.com)
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