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<START OF CHANGES >

[bookmark: _Toc151502512][bookmark: _Toc154592329][bookmark: _Toc154592843][bookmark: _Toc155632255][bookmark: _Toc155632307][bookmark: _Toc155632364][bookmark: _Toc155632416]7.2	Noise impact in MPAC on MIMO performance
This clause includes analysis and experimental measurement results of the impact of noise in MPAC on FR1 MIMO OTA performance.
During Rel-18, several companies studied the impact of noise in MPAC on FR1 MIMO OTA performance, conducted experiments, and obtained similar observations. It was found that by adding suitable attenuators after the amplifiers in MPAC system, the impact of noise can be eliminated and the MIMO OTA measurement results can be corrected, as shown in Figure 7.2-1. 


[bookmark: _Hlk149934560]Figure 7.2-1: Measurement setup for correcting FR1 MIMO OTA test results with MPAC
The measurement results (12 orientations average in FS DMP mode) at bands n28 (780.5MHz) and n41 (2593MHz) obtained by Lab 1 are show in Figure 7.2-2. The same DUT were measured with different attenuation values. It can be observed that, as the attenuation value increases, the measurement results first get better and then become stable. At the lower frequency, the effect of the attenuation value is more obvious, and it requires a lager attenuation to make the measurement results stable. The reason is that at lower frequency, the path loss from the amplifier output to the chamber centre is smaller, and when the amplifier noise arrives at the chamber centre, it has higher power than that at higher frequency. 
Adding attenuators after the amplifiers can reduce the noise and make it neglectable for FR1 MIMO OTA testing. A suitable attenuation value can be selected, e.g., for band n28, the measurement results with 20dB-attenuation and 30dB-attenuation are almost the same, but the measurement result with 10dB-attenuation is worse, which means 20dB-attenuation is enough for band n28 in Lab 1’s MPAC system. 
[image: ]   [image: ]
(a) Band n28 (780.5MHz)                                                  (b) Band n41 (2593MHz)
Figure 7.2-2: Measured MIMO OTA performance with different attenuation values (in Lab 1)

[bookmark: OLE_LINK10]Figures 7.2-3, and 7.2-4 and 7.2-5 present the measurement results at band n28 (780.5MHz) from Lab 2, and Lab 4 and Lab 7. Similar phenomenon can be observed. 
[image: ]
Figure 7.2-3: Measured MIMO OTA performance at band n28 (780.5MHz)  with different attenuation values (in Lab 2)
[image: ]
Figure 7.2-4: Measured MIMO OTA performance at band n28  (780.5MHz) with different attenuation values (in Lab 4)
[image: ]
Figure 7.2-5: Measured MIMO OTA performance at band n28  (780.5MHz) with different attenuation values (in Lab 7)
Table 7.2-1 presents the measurement results at band n28 (780.5MHz) from Lab 6, RS EPRE difference between FR1 MIMO OTA system with and without 10dB attenuators are listed. 
Table 7.2-1: Measured RS EPRE difference between FR1 MIMO OTA system with and without 10dB attenuators at band n28  (780.5MHz) in Lab 6
	Percentile of max TP
	[bookmark: OLE_LINK14]RS EPRE  between FR1 MIMO OTA system with and without 10dB attenuators

	@ 50% throughput
	0.59 dB

	@ 70% throughput
	0.66 dB

	@ 90% throughput
	0.67 dB



Based on the observations, RAN4 reached the following agreements: 
-	Labs should first exclude the impact of noise before performing MIMO OTA measurements, especially for frequency bands <1GHz. 
-	Perform a low-band lab alignment activity at Band n28, to cross-validate the measurement results from different labs and ensure the validity of the data pool for requirements definition.

<END OF CHANGES >
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