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1
Introduction
During the RAN4 #88bis meeting the environmental condition in the chamber for FR1 was discussed, UE noise-limited condition or SIR-based condition are the two candidates [1-3]. As this is one of the key aspect to define FR1 MIMO OTA performances metrics, decision should be made at the beginning of methodology development to make sure the group can focus on the effort on a clear target. 
This contribution provides views on the environmental condition for FR1 MIMO OTA testing.
2
Discussion
· Amplifier noise in the chamber for a UE noise-limited system:

Due to the large fading induced by the channel model, high power amplifiers are needed in the system to make sure enough power level could be achieved in the chamber centre, the typical gain of the amplifier is 35dB or 40dB for LTE. In a UE noise-limited system, the actual noise in the chamber is determined by the noise floor of the amplifier, when the amplifier feeds the downlink signal into the chamber, it also feeds into the chamber some noise generated by itself. The path loss from the output port of power amplifier to chamber centre is different between high frequency and low frequency. For example, in n79 (with frequency ~5GHz) the range loss is high enough, the noise floor from power amplifier is neglectable when it arrives at the chamber centre, then the environmental condition in the chamber is an ideal UE noise-limited case, and the true UE performance could be got. In contrast, if we change the band to n71 (with frequency ~700MHz), the path loss is much smaller, then the noise in the chamber could be much higher than UE noise floor, so the measured performance could be several dB worse than the true value.

Observation 1: the noise floor in the chamber is influenced by the noise from power amplifier in the MIMO OTA system.  

Observation 2: the noise at low frequency could be much higher than high frequency, and the corresponding environment in the chamber may not be the “true” UE noise-limited condition.

Some experience could be learned from LTE MIMO OTA, the following figure compares the noise induced performance degradation at different bands in a UE noise-limited system.   
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Fig. 1 the performance degradation induced by the noise of power amplifier of the same device. (a) at band 13; (b) at band 7.
The red curves in the figure could be considered as the true UE performance, which were measured under extreme low noise condition. The blue curves are the results measured under the influence of power amplifier noise floor. The range loss difference between different frequency (i.e. B7 and B13), will influence the “external noise” arriving at the UE receiver, and then induce different effects on the performance. Therefore, from testing perspective, it is so hard to achieve pure UE noise-limited condition in the chamber for a large frequency range. So the SNR/SIR based condition should be adopted in the chamber to get accurate FR1 MIMO OTA performance, which will weaken the noise impact by power amplifier under different frequency range. 
Proposal 1: SIR/SNR-based environmental condition should be the 1st priority for FR1 MIMO OTA testing, UE noise-limited condition is the 2nd priority.
3
Conclusion

This paper shared results and analysis on the amplifier noise influence on UE performance, and had made the following proposal for FR1 MIMO OTA testing:
Proposal 1: SIR/SNR-based environmental condition should be the 1st priority for FR1 MIMO OTA testing, UE noise-limited condition is the 2nd priority.
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