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1
Introduction
In RAN4 #89 meeting, the environmental conditions for NR MIMO OTA in FR1 and FR2 were discussed and agreed WF in [1]. The WF mentioned further down-selection from the noise-limited condition and interference-limited condition was needed. This contribution provides the further discussion on environmental condition for FR1.

2
Discussion on environmental conditions
In agreed WF [1], there was a description as follows.
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The noise-limited condition is adopted in TRMS testing of 3GPP, on the other hand, the interference-limited condition is used in CTIA MIMO OTA. It should be considered to clarify the difference in the performance among UEs. To verify both of the test conditions, we performed three types of tests: TRS, noise-limited and interference-limited conditions. Four samples are evaluated in these tests. Each sample is evaluated among the three types of tests. Table 1 shows the test conditions. In interference-limited condition, fixed EPRE is set in which the throughput exceeds 95% with the all azimuth angles. The test parameters of interference-limited are aligned with TRMS.
Table 1 Test conditions of TRS, noise-limited and interference-limited
	Operated band
	Band 19

	Channel bandwidth
	10 [MHz]

	MCS, RB and other test parameters
	TRS : aligned with TR 37.977

	
	TRMS : aligned with TR 37.977

	
	Interference-limited : aligned with TRMS.


Figure 1 shows TRS results among the four UE samples. The sample #3 has the best performance and #1 has the worst. From the tendency of performances, #2, #3 and #4 has almost same performances better than #1. Figure 2 shows TRMS results among the four UE samples. TRMS results have the same tendency with TRS. Although #3 has a little degradation, #2, #3 and #4 have better performance than #1.
Observation 1: TRMS results have the same tendency with TRS.

Figure 3 shows SNR in which throughput is 95%. #1 has better performance and #2 has worse. The different tendency is observed compared with TRS results.
Observation 2: Results under interference-limited has different tendency compared with TRS results.
The different tendency in between TRMS and interference-limited is derived from the UE own noise. Although TRMS and TRS can evaluate the influence of noise from UE, interference-limited cannot evaluate the UE own noise because of addition of external noise. The evaluation result is preferred to include the influence of noise from UE.
Since the evaluation result of noise-limited condition has similar tendency with TRS than interference-limited, the noise limited is more suitable condition for MIMO OTA. Therefore, we propose noise-limited condition should be kept using as test condition of NR MIMO OTA in FR1.

Proposal 1: Noise-limited condition should be kept using as test condition of NR MIMO OTA in FR1.

[image: image2]
Figure 1 TRS results among four UE samples
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Figure 2 TRMS results among four UE samples
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Figure 3 SNR of 95% throughput under interference-limited condition among four UE samples

3
Conclusion

From the test results of TRS, TRMS and interference-limited, below observations and proposal are concluded.

Observation 1: TRMS results have the same tendency with TRS.

Observation 2: Results under interference-limited has different tendency compared with TRS results.
Proposal 1: Noise-limited condition should be kept using as test condition of NR MIMO OTA in FR1.
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Both UE noise-limited condition and interference-limited condition will be studied for FR1 MIMO OTA


Further down-selection is needed based on the feedback from UE vendors and operators  
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