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1
Introduction
During the RAN #80 meeting a new study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs was approved in [1].
This contribution provides initial views on the definition of performance metrics for NR MIMO OTA.
2
Discussion
· On performances metrics:

The performance metrics is the key outcome of the SI to better characterize the end-user performance, which kind of performance metrics are feasible and necessary should be studied. The key performance metrics should be identified by operators, network infrastructure vendors, and UE vendors.
As the initial step toward identifying the performance metrics for FR1 MIMO OTA, it is useful to check if LTE MIMO OTA requirements could be re-used. Although the FoMs in 3GPP (TRMS under noise-limited condition) and CTIA (MARSS under interference environment) are different, the basic performance metric is the same: averaged MIMO OTA throughput, which is defined in [2]:
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It is recommended to follow a similar approach for the NR MIMO OTA in order to identify the traceable requirements for NR UE. As the performances metrics is the key point for developing test methods, inputs from operators, UE vendors are encouraged to finalize this topic. 
Proposal 1: Use averaged MIMO OTA throughput as the baseline performance metric for NR MIMO OTA testing.
· On 2RX and 4RX:

NR FR1 supports both 2RX and 4RX operation. Furthermore, 4RX operation is mandated in certain FR1 frequency bands. In rel-15 performance requirements for FR1, both 2RX and 4RX requirements have been introduced. In order to align with NR performance requirements, both MIMO OTA requirements and test methodologies for 2x2 and 4x4 are needed in this study item. Given 2x2 and 4x4 are mandatory for FR1, so performance metrics and test methods developing for 2x2 and 4x4 should be studied in parallel.

Proposal 2: Define both 2x2 and 4x4 MIMO OTA performance metrics and test methodologies for FR1 in parallel.
· On defining the environmental conditions:

The LTE 2x2 MIMO OTA performance metric is based on downlink PDSCH EPRE vs throughput, from the test results analysis of the long term harmonization activity, the noise-limited condition is better to identify good or bad devices, the UE performance difference could be larger than 10dB in the data pool for each bands. While the conducted LTE DL MIMO performance metric is based on SNR vs throughput, the performance of conducted test and OTA test is not traceable.   
Unlike 3GPP, CTIA developed MIMO OTA requirements based on interference environment, i.e. SIR vs throughput [3]. The CTIA test methodology utilizes controlled interference (SIR) in the form of AWGN at a fixed PDSCH EPRE, the test platform is more close to the conducted tests. However, different UE does not show significant performance difference under this test environment (around 2~3dB). 

Based on the advantages and disadvantages of each environmental condition, views from operators and UE vendors are encouraged to make decision on this topic. From industry point of view, no matter noise limited or interference limited tests will be adopted, aligned test methods for NR MIMO OTA between CTIA and 3GPP are expected.  
Proposal 3: Well aligned test methods for NR MIMO OTA between CTIA and 3GPP are expected. Views from operators and UE vendors are encouraged to make decision on this topic ASAP in order to provide guidance on test methods development. 
3
Conclusion

This paper has provided initial views on the development of performance metrics for NR MIMO OTA and has made the following proposals:
Proposal 1: Use averaged MIMO OTA throughput as the baseline performance metric for NR MIMO OTA testing.
Proposal 2: Define both 2x2 and 4x4 MIMO OTA performance metrics and test methodologies for FR1 in parallel.
Proposal 3: Well aligned test methods for NR MIMO OTA between CTIA and 3GPP are expected. Views from operators and UE vendors are encouraged to make decision on this topic. 
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Hence the MIMO (OTA) throughput can be calculated as


� EMBED Equation.3  ���


Where Transmitted TBS is the Transport Block Size transmitted by the SS, which is fixed for a FRC during the measurement period. Measurement Time is the total composed of successful TTIs (ACK), unsuccessful TTIs (NACK) and DTX-TTIs.


The time-averaging is to be taken over a time period sufficiently long to average out the variations due to the fading channel. Therefore, this is also called the average MIMO OTA throughput.
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