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1.	Introduction
In RAN4#94-e meeting, the open issues on FR2 static MIMO OTA testing were discussed and the WF on finalizing FR2 MIMO OTA was agreed in [1]. In this contribution, we provide further considerations on remaining issues for FR2 static MIMO OTA .
2. 	Discussion
2.1 Feasible SNR range and RMC selection
Feasible SNR range for 3D-MPAC was discussed in [2-3] based on the assumption that DUT could satisfy the REFSENS. Meanwhile 36 test points have been agreed for FR2 static testing, and therefore we couldn’t guarantee the selected test results are from the test directions in which DUT can pass the REFSENS. Company proposed to calculate the SNR based on the EIS spherical coverage requirements. But firstly, how to select the sensitivity value is TBD and it might not be same as the percentage of spherical coverage in the end. Secondly the EIS spherical coverage map might not totally align with MIMO throughput spherical coverage map. Another issue is it is not easy to figure out the exact gain introducing  by multiple probes. With above discussion, there is no agreement on feasible SNR and the following WF was agreed:
Feasible SNR ranges for 3D MPAC
· SNR upper bound is not suggested to be added in the TR. For system validation purpose, this value can be further discussed in WI phase. 
· Feasible SNR range is encouraged to be discussed.
On the other hand, two potential RMCs i.e. 16QAM and 64QAM were agreed and captured in TR38827. To select RMC for WI phase, SNR range and required SNR are needed to check whether the selected RMC is feasible or not in 3D-MPAC. Then we have the following observation:
Observation 1: To select RMC for WI phase, SNR range and required SNR are needed to check whether the selected RMC is feasible or not in 3D-MPAC. 
According to observation 1, firstly simulation should be conducted to obtain the required SNR which would be different from required SNR in Demod test cases with TDL channel model. In general, the simulation assumptions including channel model, etc. defined in TR38827 shall be adopted for the simulation. The following details of assumptions are provided.
· Channel model parameters defined in section 7.2.2 of TR38827 
· UMi CDL-C and InO CDL-A on 28GHz 
· The UE travelling direction (v, v) are as follows for FR2:
· (112.51°,90°) for InO CDL-A channel model
· (74.11°,90°) for UMi CDL-C channel model
· A fixed and pre-defined set of initial phases  in Table 7.2-8 of TR38827 and a scalar random initial phase  term  is used for each ray m of each cluster n.
· gNodeB emulator settings follow section 8.2 of TR38827
· Assumptions for antenna parameters at UE
· UE antenna parameters are provided in Table 1.
Table 1: UE 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
	4

	Elements per panel in horizontal dimension
	Ne
	1

	Number of polarizations per panel
	P
	2

	Element spacing in horizontal dimension ()
	dH
	0.5

	Element spacing in vertical dimension ()
	dV
	0.5



· UE single antenna element parameters are provided in Table 2.
Table 2: 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 3.

Table 3: 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.

Secondly, TE vendors and interest companies are encouraged to evaluate the feasible SNR in 3D-MPAC through simulation or test data. With above two steps, RAN4 could select RMC for static FR2 MIMO OTA.
Proposal 1: RAN4 shall select the RMC for static FR2 MIMO OTA based on the simulation on the required SNR and feasible SNR in 3D-MPAC. The simulation assumptions in this paper shall be adopted.
2.2 Blocking by positioner near the pole
In RAN4#94e meeting, 36 test points with constant density was captured in TR38827 which is to cover whole sphere for FR2 MIMO OTA testing. While as illustrated in Figure G.1.5-1 of TR38810, measurements in the region close to =180o would be impacted by blocking near the pole. Therefore, it is necessary to analyse the potential impact on blocking issue based on the layout of probes for FR2 MIMO OTA. Note that in single probe chamber, re-positioning method can be used to avoid the blocking issues. However, we need to further study if this method can be used in 3D-MPAC for FR2 testing which is related with location of probes. Therefore, we have the following proposals:
Proposal 2: Study the impact of blocking by positioner based on the layout of probes for FR2 MIMO OTA.
Proposal 3: If the impact is unavoidable, further study the feasibility on re-positioning method.

[image: ]
Figure 1: Illustration of areas around the pole that either cannot be reached by the measurement antenna or are blocked by the positioner (Figure G.1.5-1 of TR38810).

3.	Conclusion
In this paper, we provide the considerations on two remaining issues for FR2 static MIMO OTA testing. 
For feasible SNR range and RMC selection, we have the following observation and proposal: 
Observation 1: To select RMC for WI phase, SNR range and required SNR are needed to check whether the selected RMC is feasible or not in 3D-MPAC. 
Proposal 1: RAN4 shall select the RMC for static FR2 MIMO OTA based on the simulation on the required SNR and feasible SNR in 3D-MPAC. The simulation assumptions in this paper shall be adopted.
For blocking by positioner near the pole, we have the following observation and proposals:
Proposal 2: Study the impact of blocking by positioner based on the layout of probes for FR2 MIMO OTA.
Proposal 3: If the impact is unavoidable, further study the feasibility on re-positioning method.
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