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1. Introduction
The WI on MIMO OTA was approved in [1] at RAN#88-e meeting and started from RAN4#96-e meeting. In RAN4#97-e meeting, several aspects were discussed in [2] and the WF on NR MIMO OTA was agreed in [3] in which several open issues were listed. In this paper, we provide our views for FR2 MIMO OTA.
2. Discussion
2.1   Minimum number of slots
In RAN4#9-e meeting, the minimum number of slots was discussed [3]. Based on the rule of thumb from [4], 1000  emulation length is used to derive the minimum number of slot and the table below outlines the minimum number of slots for various sample frequencies, UE velocities and SCS:
Table 1: Minimum number of slots per 1000  emulation length [3]
	Frequency Range
	FR1
	FR2

	SCS [kHz]
	30
	30
	30
	30
	120
	120

	           f [GHz]

 v [km/h]
	0.6
	2.1
	3.5
	6.5
	26
	41

	
	
	
	
	
	
	

	3
	 
	 
	 
	 
	110769
	70244

	12
	 
	 
	 
	 
	27692
	17561

	30
	120000
	34286
	20571
	11077
	11077
	7024



Considering the trade-off between testing time and channel variation, 20k for UMi models and 75k for Indoor Office models were agreed as FR2 MIMO OTA minimum number of slots, and 20k for 15kHz SCS and 40k for 30kHz SCS were agreed as FR1 MIMO OTA minimum number of slots. 
When discuss demodulation testing time in RAN5, the minimum number of slots are decided with the criteria of allowed T-put and SINR variation, e.g., threshold of +/- 3% T-put . Looking at the minimum testing time defined in TS38.521-4,  it was found that the main driving factor is doppler. Therefore, in RAN5, as similar scenarios added to the specification, the minimum testing time was reused based on doppler. As defined in TS 38.521-4, the minimum testing time is 75K subframes for 10Hz doppler, 20K subframes for 100Hz doppler and 10K subframes for >300Hz doppler. We summarize the doppler and estimate of min. number of slots in below table:
Table 2: Minimum number of slots per TS 38.521-4
	Frequency (GHz)
	SCS (kHz)
	Speed (km/h)
	Doppler (Hz)
	Min. number of slots if the rule of TS 38.521-4 is applied

	0.6
	30
	30
	16.66666667
	~75K

	2.1
	30
	30
	58.33333333
	>40K

	3.5
	30
	30
	97.22222222
	~40K

	6.5
	30
	30
	180.5555556
	~20K

	26
	120
	3
	72.22222222
	~160K

	41
	120
	3
	113.8888889
	~160K

	26
	120
	12
	288.8888889
	~80K

	41
	120
	12
	455.5555556
	80K



It can be observed that the agreed minimum number of slots agreed in RAN4 are not aligned with min testing time defined in TS 38.521-4 in some FR1 and FR2 frequencies. The lack of testing time will introduce additional uncertainty in SNR.
Observation 1: The agreed minimum number of slots agreed in RAN4 are not aligned with min testing time defined in TS 38.521-4 in some FR1 and FR2 frequencies. The lack of testing time will introduce additional uncertainty in SNR.
With the observation 1, we have the following proposal:
Proposal 1: To avoid additional uncertainty in SNR, the minimum number of slots agreed in RAN4 for MIMO OTA testing is allowed to be revisited in RAN5. 
2.2   Figure of Metric 
In [3], one open issue for FR2 MIMO OTA FoM is to decide how to treat the orientations those cannot reach target outage throughput. For FR2 MIMO OTA, we have agreed to select averaging all the values better than [50%] percentile of CCDF as the FoM. If we consider 36 test points over the whole sphere, then the requirements will be decided by around 18 directions that will have better performance. Therefore, we believe the orientation those could not reach target throughput have been taken out when deriving the FR2 MIMO requirements. So we have the following proposal:
Proposal 2: No need to consider the impact of orientations those cannot reach target outage throughput on FR2 MIMO OTA requirements.
2.2 Simulation assumptions
2.2.1 Channel model
Given the limited number of FR2 commercial smartphones, both simulation results and measurement results can be used to define requirements. As agreed in [3], simulation parameters need be aligned with testing condition as much as possible, including RMC, channel models, chamber environment, different UE form factors, etc. Several options on how to emulate channel models coming from chamber environment, e.g., 6 probes, in simulation was discussed [5]. We think the key point is that the option with minimum gap between simulation and measurement should be adopted.
In general, there are two potential options:
· Option 1: the reference channel model parameters after BS filtering under infinite probes layout and add the difference based on the PSP limit.
· Option 2: the reference channel model parameters after BS filtering under 6 probes layout for simulation
For option 1, the issue is we need to consider the PSP difference between measurement and simulation results. It is not clear how the PSP difference affects the performance. Therefore, we could not take into account the PSP factors on the simulation results. Until we understand the impact of PSP on performance, we cannot decide the number of clusters used in chamber for each channel model​. And the target PSP, i.e., the pass/fail criteria of channel model validation for FR1 and FR2, is FFS.
Therefore, we believe the better option is to use option 2. That means RAN4 to provide the paraments of channel model after BS filtering under 6 probes layout as the reference and companies can use the reference parameters to calibration platform and provide simulation results.
Proposal 3: RAN4 shall provide the paraments of channel model after BS filtering under 6 probes layout as the reference and companies can use the reference parameters to calibration platform and provide simulation results.
2.2.2 Other simulation assumptions
For other simulation assumptions, the assumptions in TR 38.827 shall be used. To align the parameters, the following details are provided.
· Assumptions for antenna parameters at UE
· UE antenna parameters are provided in Table 3.
Table 3: UE Antenna Parameters
	Parameter description
	Symbol
	Value
	Value

	Elements per panel in vertical dimension
	Me
	4 
	2

	Elements per panel in horizontal dimension
	Ne
	1
	2

	Number of polarizations per panel
	P
	2
	2

	Element spacing in horizontal dimension ()
	dH
	0.5
	0.5

	Element spacing in vertical dimension ()
	dV
	0.5
	0.5



· UE single antenna element parameters are provided in Table 4.

Table 4: UE Antenna Element Parameters
	Antenna element horizontal radiation pattern
	[image: ], Am =30 dB

	Horizontal half-power beamwidth of single element
	260°

	Antenna element vertical radiation pattern
	[image: ], SLAv =30 dB

	Vertical half-power beamwidth of single array element 
	130º

	Array element radiation pattern
	[image: ]

	Element gain without antenna losses
	GE,max = 1.5 dBi



· Assumptions for antenna parameters at BS
· BS antenna parameters are provided in Table 5.

Table 5: BS Antenna Parameters
	Parameter description
	Symbol
	Value

	Antenna panels in vertical dimension
	Mg
	1

	Antenna panels in horizontal dimension
	Ng
	1

	Elements per panel in vertical dimension
	Me
	8

	Elements per panel in horizontal dimension
	Ne
	16

	Number of polarizations per panel
	P
	2

	Element spacing in horizontal dimension ()
	dH
	0.5

	Element spacing in vertical dimension ()
	dV
	0.5



· The BS antenna element parameters are 3dB = 65, 3dB = 65, Amax = 30dB, SLAv = 30dB, GE,max =8 dBi.
· BS and UE beamforming
· BS beam steering assumptions: A code book of 128 fixed beams is constructed to a grid of eight elevation angles from –25 to +25 with ~7.1 step size and 16 azimuth angles from –60 to +60 with 8 step size；
· UE beam steering assumptions: TBD

Table 6: Composite Antenna Array Radiation Pattern
	Parameter
	Values

	
Composite Array radiation pattern in dB 
	For beam i:


the super position vector is given by:


the weighting is given by:





Proposal 4: RAN4 to agree simulation assumptions listed in section 2.2.2.
3. 	Conclusion
In this paper, we provide the views on performance requirements for FR2 MIMO OTA. We have the following observations and proposals: 
Observation 1: The agreed minimum number of slots agreed in RAN4 are not aligned with min testing time defined in TS 38.521-4 in some FR1 and FR2 frequencies. The lack of testing time will introduce additional uncertainty in SNR.
Proposal 1: To avoid additional uncertainty in SNR, the minimum number of slots agreed in RAN4 for MIMO OTA testing is allowed to be revisited in RAN5. 
Proposal 2: No need to consider the impact of orientations those cannot reach target outage throughput on FR2 MIMO OTA requirements.
Proposal 3: RAN4 shall provide the paraments of channel model after BS filtering under 6 probes layout as the reference and companies can use the reference parameters to calibration platform and provide simulation results.
Proposal 4: RAN4 to agree simulation assumptions listed in section 2.2.2.
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