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1. Introduction
In RAN4#100-e meeting, FR2 MIMO OTA requirements were discussed and the WF on NR MIMO OTA was agreed in [1] in which several open issues regarding FR2 MIMO OTA were listed. In this paper, we provide our views for the following aspects on FR2 MIMO OTA performance requirements:
· Maximum downlink power for FR2 
· FR2 Figure of Metric
· FR2 simulation
2. Discussion
2.1 Maximum downlink power for FR2
In RAN4#100-e meeting, the maximum downlink power shall be specified at the center of QZ. Referring to the parameters specified in TR38810, the value of -66dBm/120kHz was proposed in [2]. During the discussion, it was pointed out that the cable loss of 8dB was missing and an additional power backoff of 4.7dB for fading channel (17.7dB totally) should be added per RAN5 discussion on demodulation. The upated parameters are listed in below table:
	 Parameters
	Values

	TE Power amplifier 1dB compression, dBm
	23.0

	Backoff from P1dB with fading (per RAN5 discussion)
	-17.7 

	Probe Antenna gain, dB
	12.0

	Cable loss, dB
	 -8.0

	Free space path loss, dB (@43.5GHz)
	-62.7

	 
	 

	Max DL power (Single Probe) [dBm/100MHz]
	-53.4

	Max DL power (Single Probe) [dBm/100kHz]
	-83.4

	Max DL power (Single Probe) [dBm/120kHz]
	-82.6

	 
	 

	Max DL power (Six Probes) [dBm/120kHz]
	-79.1



Proposal 1: RAN4 to agree -79.1dBm/120kHz as FR2 maximum downlink power for the frequency up to 43.5GHz.
2.2 Figure of Metric 
The TP to TS38.151 for revision on MIMO Average Spherical Coverage (MASC) was approved in [3] in which the MASC for PC3 UE was specified by the average of best 18 points instead of using CCDF approach. While the additional criterion of FR2 FoM such as the number of missing points among 36 3D orientations is FFS. Note that the number of points for requirements deviation, i.e., 18 for PC3 UE, is derived by the rank of EIS spherical coverage, i.e., 50%. Therefore, it is reasonable to adopt the criterion that UE must meet 70% throughput at least in 18 test points.
The main concern from companies is it is not clear whether the maximum downlink power could be over the MIMO sensitivity at all test points. Based on the simulation results in [4], the MIMO sensitivity is over -147.2dBm/Hz at beam peak direction for 28GHz. We can roughly calculate the MIMO sensitivity at 50%-tile CCDF as -147.2dBm/Hz + 10.9dB = -136.3dBm/Hz@28GHz. Compared with maximum downlink power of -125.8dBm/Hz (i.e., -79dBm/120kHz @43.5GHz+4.0dB = -75dBm/120kHz=-125.8dBm/Hz), the margin is over 10dB. Even for 90% TP outage level, there is still over 5dB margin. Therefore, it is reasonable to define the FR2 MIMO OTA FoM as below:
Proposal 2: RAN4 to agree on the pass criterion for PC3 UE to be 18 or more test points meeting or greater than 70% and 90% maximum throughput. 
2.3 FR2 Simulation
In RAN4#99e meeting, RAN4 agreed to adopt two-step approach to align the simulation and provide the simulation results for FR2 MIMO OTA.
The simulation calibration was conducted before RAN4#101-e meeting [4]. We submitted the results for both SNR at baseband and MIMO sensitivity at peak direction as shown in Table 1.
Table 1: Simulation results for alignment
	Case number
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	Number of layer
	TDD UL-DL pattern
	Propagation condition
	Max number of transmissions
	Fraction of maximum throughput (%)
	Baseband SNR
	MIMO sensitivity at peak direction

	Case 1
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	2
	FR2.120-1
	CDL-C UMi
	1
	70
	11.7
	13.7

	Case 2
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	2
	FR2.120-1
	CDL-C UMi
	1
	90
	16.45
	17.0



In our simulation, the baseband SNR for case 1 and case 2 are simulated with the assumptions listed in [4]. For the MIMO sensitivity at peak direction is derived by the below equation:
MIMO sensitivity at beam peak direction= REFSENS + required SNR at baseband -(-1) (reference SNR for REFSENS) + 3dB (diversity gain)
The benefits of this approach include:
· It is easier to align the results among the companies with the same UE antenna gain assumptions for EIS REFSENS.
· DUT shall be no issue to pass the MIMO OTA requirements derived by UE antenna gain and noise figure, etc. used in EIS REFSENS.
With the simulation alignment progress, it is encouraged to start to collect the simulation results for 36 test directions in next RAN4 meeting. The simulation results shall consider the effect of antenna gain and antenna correlation on simulation results.
Proposal 3: RAN4 to start to collect the simulation results for 36 test directions in RAN4#101-bis-e meeting. 
In [1], it was agreed that RAN4 should identify which information (except for FR2 probe weights) should be further provided and aligned to accelerate FR2 simulation activity.
As we propose in [2], RAN4 can use the following approach to emulate the gap between measurement and simulation:
· TE/CE vendors to share the variation range for AoA/ZoA, PAS, power, delay, etc. those impacted by 6 probes in the chamber. 
Proposal 4: TE/CE vendors to share the variation range for AoA/ZoA, PAS, power, delay, etc., those impacted by 6 probes for FR2 simulation in RAN4#101-bis-e. 
3. 	Conclusion
In this paper, we provide the views on FR2 MIMO OTA performance requirements such as maximum downlink power, FoM and simulation. We have the following proposals: 
Proposal 1: RAN4 to agree -79.1dBm/120kHz as FR2 maximum downlink power for the frequency up to 43.5GHz.
Proposal 2: RAN4 to agree on the pass criterion for PC3 UE to be 18 or more test points meeting or greater than 70% and 90% maximum throughput. 
Proposal 3: RAN4 to start to collect the simulation results for 36 test directions in RAN4#101-bis-e meeting. 
Proposal 4: TE/CE vendors to share the variation range for AoA/ZoA, PAS, power, delay, etc., those impacted by 6 probes for FR2 simulation in RAN4#101-bis-e. 
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