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Introduction
This contribution is providing draft text to define the minimum range lengths for NR FR1 MIMO OTA systems, i.e., MPAC and RTS, in [1].

Discussion

In the last RAN4 meeting, minimum range lengths for MPAC and RTS NR FR1 MIMO OTA systems were discussed in [2]

 REF _Ref23503558 \r \h 
[3]. While for MPAC systems, the far-field requirements do not have to apply, the previously agreed 2 from the edge of the test zone was shown to affect the spatial correlation significantly. It was therefore tentatively agreed to define the minimum range length of MPAC systems to 1.2m [4]
Select 1.2m range length (i.e. from the center of the chamber to the measurement probes) as the minimum for FR1 MPAC system.
For RTS NR FR1 MIMO OTA systems, far-field conditions have to apply due to the pattern measurements in the first stage. In [3], it was agreed to limit the range length to the maximum of the following three limits
· The phase uncertainty limit: RTZ+2Drad2/
· The amplitude uncertainty limit: 3D
· The reactive Near-Field limit: RTZ+2
where RTZ is defined as the radius of the test zone, i.e., RTZ=D/2, and Drad is the diameter of the effective radiating aperture. While the contribution assumed Drad to be 20cm below 1.5GHz and decreasing linearly from 20cm to 5cm from 1.5GHz to 7.125GHz, respectively, the proposed minimum range length requirements table (Table 1 in [3]) incorrectly assumed Drad decreasing linearly from 20cm to 10cm. 

The revised table for the discussed assumption that Drad is 20cm below 1.5GHz and decreases linearly from 20cm to 5cm from 1.5GHz to 7.125GHz, respectively, is shown in Table 1. 
Table 1: Minimum range length requirements for RTS NR FR1 MIMO OTA systems

	f [GHz]
	Drad [m]
	RTZ+2Drad²/λ
	3D = 6RTZ
	RTZ+2λ
	max(RTZ+2λ,3D,RTZ+2D²/λ)

	0.41
	0.20
	0.21
	0.60
	1.56
	1.56

	0.60
	0.20
	0.26
	0.60
	1.10
	1.10

	0.70
	0.20
	0.29
	0.60
	0.96
	0.96

	0.80
	0.20
	0.31
	0.60
	0.85
	0.85

	1.00
	0.20
	0.37
	0.60
	0.70
	0.70

	1.20
	0.20
	0.42
	0.60
	0.60
	0.60

	1.40
	0.20
	0.47
	0.60
	0.53
	0.60

	1.60
	0.20
	0.53
	0.60
	0.47
	0.60

	1.80
	0.20
	0.58
	0.60
	0.43
	0.60

	2.00
	0.20
	0.63
	0.60
	0.40
	0.63

	2.20
	0.20
	0.69
	0.60
	0.37
	0.69

	2.40
	0.18
	0.60
	0.60
	0.35
	0.60

	2.60
	0.17
	0.61
	0.60
	0.33
	0.61

	2.80
	0.17
	0.61
	0.60
	0.31
	0.61

	3.00
	0.16
	0.62
	0.60
	0.30
	0.62

	4.00
	0.13
	0.58
	0.60
	0.25
	0.60

	5.00
	0.11
	0.48
	0.60
	0.22
	0.60

	6.00
	0.08
	0.36
	0.60
	0.20
	0.60

	7.00
	0.05
	0.24
	0.60
	0.19
	0.60

	7.13
	0.05
	0.22
	0.60
	0.18
	0.60


Proposal: Include the following draft text on min. range length in TR 38.827.
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========================== Start of change 1==========================

6.6
Minimum Range Length for FR1 MIMO OTA Systems

This sub-section specifies the minimum range lengths for NR FR1 MIMO OTA systems. The range length is defined as the distance from the centre of the test zone to the aperture of the measurement probes/antennas, as illustrated in Figure 6.6-1 for MPAC and Figure 6.6-2 for RTS. 


[image: image1]
Figure 6.6-1: Illustration of range length definition of MPAC
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Figure 6.6-2: Illustration of range length definition of RTS

6.6.1
MPAC

The minimum range length for NR FR1 MPAC OTA systems with 20cm test zone size is 1.2m. While for MPAC systems, the far-field requirements do not have to apply, it was shown that the spatial correlation can be impacted significantly for distances below 1.2m.

6.6.2
RTS

For RTS NR FR1 MIMO OTA systems, far-field conditions have to apply due to the pattern measurements in the first stage. The minimum range length shall be the maximum of the following three limits
· The phase uncertainty limit: RTZ+2Drad2/
· The amplitude uncertainty limit: 3D
· The reactive Near-Field limit: RTZ+2
where RTZ is defined as the radius of the test zone, i.e., RTZ=D/2, and Drad is the diameter of the effective radiating aperture., The minimum range length calculations for D=20cm test zone size RTS systems shall assume that Drad is 20cm below 1.5GHz and decrease linearly from 20cm to 5cm from 1.5GHz to 7.125GHz, respectively. The last column of Table 6.6.2-1 shall be considered the minimum range length for NR FR1 RTS MIMO systems with 20cm test zone size.
Table 6.6.2-1. Minimum Range Length for RTS Systems with 20cm test zone size.

	f [GHz]
	Drad [m]
	RTZ+2Drad²/λ
	3D = 6RTZ
	RTZ+2λ
	max(RTZ+2λ,3D,RTZ+2D²/λ)

	0.41
	0.20
	0.21
	0.60
	1.56
	1.56

	0.60
	0.20
	0.26
	0.60
	1.10
	1.10

	0.70
	0.20
	0.29
	0.60
	0.96
	0.96

	0.80
	0.20
	0.31
	0.60
	0.85
	0.85

	1.00
	0.20
	0.37
	0.60
	0.70
	0.70

	1.20
	0.20
	0.42
	0.60
	0.60
	0.60

	1.40
	0.20
	0.47
	0.60
	0.53
	0.60

	1.60
	0.20
	0.53
	0.60
	0.47
	0.60

	1.80
	0.20
	0.58
	0.60
	0.43
	0.60

	2.00
	0.20
	0.63
	0.60
	0.40
	0.63

	2.20
	0.20
	0.69
	0.60
	0.37
	0.69

	2.40
	0.18
	0.60
	0.60
	0.35
	0.60

	2.60
	0.17
	0.61
	0.60
	0.33
	0.61

	2.80
	0.17
	0.61
	0.60
	0.31
	0.61

	3.00
	0.16
	0.62
	0.60
	0.30
	0.62

	4.00
	0.13
	0.58
	0.60
	0.25
	0.60

	5.00
	0.11
	0.48
	0.60
	0.22
	0.60

	6.00
	0.08
	0.36
	0.60
	0.20
	0.60

	7.00
	0.05
	0.24
	0.60
	0.19
	0.60

	7.13
	0.05
	0.22
	0.60
	0.18
	0.60


========================== End of change 1==========================
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