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1 Introduction

In the last RAN4 meeting, “WF on NR MIMO OTA”[1] and “WF on FR2 MIMO OTA simulation assumption”[2] propose to set an appropriate threshold to remove very weak clusters. 40dB threshold has been considered as a starting point. This paper discusses the impact of different thresholds on the theoretical power angular spectrum (PAS), and provide our view on the bandwidth of FR2 MIMO OTA RMC.
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2 Discussion 
2.1 Clusters with different thresholds
In previous OTA tests, signals transmitted by base stations (BS) pass through almost all clusters and reach the probes. However, with the increase of the test frequency band, the BS filtering effect is gradually enhanced, which leads to a great change in the original cluster power. As described in [3], 1 strongest transmitting beams are selected from the pre-defined beam grid based on their proximity to the strong clusters of each FR2 channel model. This allows us to achieve the same effect with a few clusters as with all clusters. 
As shown in Figure 1, the blue dots indicate the original cluster power, and the dynamic range of the two channel models is within 30dB. The red dot indicates the cluster power with the BS filtering. For CDL-A InO, Cluster #2, #3 and #4 have high power. The normalized power of other clusters is lower than -50dB, and the power of the smallest cluster is lower than -100dB. For CDL-C UMi, Cluster #6, #7 and  #8 have high power, and the power of the smallest cluster is lower than -60dB.
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(a)                                                                 (b)
Figure 1: Cluster power before and after BS filtering for (a) CDL-A InO, and (b) CDL-C UMi.

The number of clusters directly affects the theoretical PAS. The theoretical PAS is calculated based on different thresholds, as shown in Figure 2 and Figure 3. Since several clusters with stronger power have taken the lead, the cluster with lower power has little effect on PAS. We adapt PAS similarity percentage (PSP) to measure similarity between theoretical PAS with different thresholds.
PSP for CDL-A InO with 40dB threshold=100%

PSP for CDL-C UMi with 20dB threshold=99.41%

PSP for CDL-C UMi with 40dB threshold=100%

Proposal 1:  40dB is an appropriate threshold, which does not affect the theoretical PAS.
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(a)                                          (b)
Figure 2: Theoretical PAS for CDL-A InO with (a) 40dB threshold, and (b) 100dB threshold
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(a)                                               (b)                                             (c)
Figure 3: Theoretical PAS for CDL-C UMi with (a) 20dB threshold, (b) 40dB threshold, and (b) 60dB threshold
2.2 Bandwidth of NR FR2 MIMO OTA RMC.
In the WF [1], 16QAM RMC have been adopt as the only RMC for FR2 MIMO OTA. Assuming 100MHz channel bandwidth, SNR3D-MPAC ~ 19.9+[0, 3.5]dB for n257/n258/n261 [4]. Since smaller bandwidth leads to larger feasible SNR [5], e.g. 3dB dynamic range, SNR3D-MPAC ~ 22.9+[0, 3.5]dB for 50MHz and SNR3D-MPAC ~ 16.9+[0, 3.5]dB for 200MHz. Meanwhile the required SNR for CDL channel model would be lower than that in TDL channel model [5]. Therefore, we believe that 50MHz, 100MHz and 200MHz are suitable for FR2 MIMO OTA RMC at n257/n258/n261 band. n260 can be further discussed in this meeting.
From TS 38.331, Channel bandwidth 200MHz is the one shall be set to 1 in UE capability, it can be seen as below. It means UE is mandatory to support 200MHz CBW for FR2. Considering the feasible SNR range and the mandatory CBW, we propose to at least use 200MHz CBW for 28GHz Bands.
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Proposal 2: We adopt 200MHz channel bandwidth for NR FR2 MIMO OTA at Band n257/n258/n261.

Table 1. Minimum performance for Rank 2 (From 38.101-4: Table 7.2.2.2.1-4)

	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	2-1
	R.PDSCH.5-4.1 TDD
	100 / 120
	QPSK, 0.30
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	4.1

	2-2
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	14.4

	2-3
	R.PDSCH.5-5.2 TDD
	50 / 120
	16QAM,0.48
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	14.0

	2-4
	R.PDSCH.5-2.3 TDD
	200 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	14.2

	2-5
	R.PDSCH.4-1.1 TDD
	50 / 60
	16QAM, 0.48
	FR2.60-1
	TDLA30-75
	2x2 ULA Low
	70
	14.3

	2-6
	R.PDSCH.5-6.1 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	18.6


Conclusions
In this contribution, we share our views on simulation results of theoretical PAS in different thresholds and the bandwidth of FR2 MIMO OTA RMC.
Proposal 1:  40dB is an appropriate threshold, which does not affect the theoretical PAS.

Proposal 2: We adopt 200MHz channel bandwidth for NR FR2 MIMO OTA at Band n257/n258/n261.
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Channel model validation procedure


Theoretical values of channel model validation with Base Station antenna filtering effect shall be provided as reference.


Focus on high power clusters for channel model validation, consider 40dB threshold as a starting point and further discuss the final threshold.








Clusters used in chamber for each Channel Model


Op1: choose 3 or 4 strongest clusters after BS pattern filtering for each channel model that the BS strongest beam toward to , i.e. 3 clusters for CDL-A as cluster #2 #3 #4, 4 clusters for CDL-C as cluster #6 #7 #8 #2


Op 2: the reference channel model parameters after BS filtering under 6 probes layout for simulation.


Op 3: clusters within 40dB dynamic after BS filtering should be considered.











