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1
Introduction
It was agreed that the testability aspects for 47GHz new band should be studied in the FR2 enhanced test method SI [1]. In the last RAN plenary meeting, the revised FR2 testability SID with additional objective to treat n262 testability issue was approved [2]: 
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This paper shares our view on testability of 47 GHz.

2
Discussion

2.1  Measurement distance and path loss
New band has been introduced and some system parameters have been agreed [3]:

Table 1: The new FR2 TDD operating band 47.2-48.2 GHz
	Band number
	UL
	DL
	Duplex mode

	n262
	47.2 – 48.2 GHz
	47.2 – 48.2 GHz
	TDD


Proposal 1: The study of the enhanced test method should be based on 48.2GHz upper limit.

The increase of frequency has an impact on the path loss of the test system, which is calculated in the table below.
Table 2: Radiated path loss comparison
	Parameter
f [GHz]


	24.25
	29.5
	37
	43.5
	48.2

	Measurement distance 
	1m
	1m
	1m
	1m
	1m

	Free-Space Path Loss 
	60.14 dB
	61.84 dB
	63.81 dB
	65.22 dB
	66.11 dB


These results show that the radiated path loss increases by ~1dB for the DFF/IFF system with 1m measurement distance, so the total dynamic range is not dropped significantly. 
Observation 1: The increasing in radiated pathloss for 47 GHz systems is about 1dB when compared to 43.5 GHz.
In general, the testability issue with ~1dB radiated path loss increasing can be resolved. However, given solutions for many test cases need even larger system dynamic range (high DL power and low UL power) are under discussion, the group still need to study how to further reduce the system path loss.  
In addition, actually it’s common understanding that the permitted test methods are not “applicable” for all the FR2 test case. It is not a proper way to generally extend the applicability of IFF/DFF/NFTF, we should not repeat the “mistake” started from Rel-15, and RAN4 should discuss the applicability of permitted test methods from 43.5GHz up to 48.2GHz by a per-TC approach. For example: 
· Step 1, make decision on the applicability of the test cases those are well supported by permitted test methods (e.g. MOP, REFSENS, etc). 
· Step 2, discuss the test cases those could be supported by permitted test methods, with additional test relaxations (e.g. ACS, Maximum Input Level, Spurious emissions, etc). 

· Step 3, study the applicability of the extreme conditions, other high DL power and low UL power test cases, together with the enhanced test methodology DNF.
Proposal 1: The extension of the applicability of the permitted methods in TR38.810 from 43.5 GHz up to 48.2 GHz should be carefully decided case by case.

To enhance the test method permitted in TR 38.810 (Far-field approach, DFF/IFF), one way straightforward is to reduce the measurement distance, but still need to meet far-filed condition (cause DNF is still not permitted). In this case, reducing the path loss by adopting effective antenna aperture approach is a good way to go.
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Figure 1: Illustration of DFF System for minimum range length definition

The measurement distance should be calculated by: RDFF = RQZ – D/2 + RFF = RQZ – D/2 + 2D2/

As also discussed in [4], the antenna array apertures, D, is the fixed value of 5cm for all the FR2 frequency band, which was calculated at 24 GHz. However, it is common understanding the effective antenna array aperture is a function of frequency, Deff, should be smaller with high frequency bands. The similar assumption is also adopted for FR1 measurement distance calculation of RTS test method (far-filed method) in TR 38.827 section 6.6.2 [5].
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Therefore, considering FR2 upper frequency is keeping increased from 43GHz to 48GHz and maybe to 52.6GHz in the future. It is reasonable to consider the similar concept for FR2 enhanced test method to resolve the testability issue.
Proposal 2: Adopt the effective antenna aperture approach, similar to the agreed concept for FR1 RTS test method, for FR2 enhanced test method to reduce the measurement distance.

Proposal 3: The effective antenna aperture approach should be applied for all the PCs, reasonable assumption of Deff should be defined based on the feedback of OEMs. 

Another key aspect may have impact could be MU assessment. Some of the value of MU elements may need to be updated based on the increased frequency of 47GHz, like Mismatch, Quality of quiet zone, Uncertainty of the RF power measurement equipment and gNB emulator uncertainties. But we believe no new MU element is needed, so the detailed MU related work should be done in RAN5. 

Proposal 4: No new MU element is needed for n262 band, detailed MU assessment work should be done in RAN5. 

Regarding the measurement grid, typically this is related to the upper frequency of FR2 bands, and it’s reasonable to redefine the measurement grid by beamforming pattern with new upper frequency. However, in TR 38.810, the antenna assumption has already been over-considered with 8x2 antenna array [6], which has much narrower beam than typical 4x1 patch in the real UE even under 47GHz.
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Therefore, extend the upper frequency has no impacts on the agreed measurement grips. 

Observation 2: Re-define the measurement grids for 47GHz band is not needed.
2.2 RRM/Demod testability issue    
Given all the FR2 requirements will be discussed for 47GHz band [7], including RRM and Demod requirements, we also need to consider the impacts on testability issue of permitted RRM and Demod test methods. One of the main aspects is Noc level calculation and the upper bound SNR assessment. 
In TR 38.810, the SNR range calculation for RRM is based on 43GHz test system parameters and corresponding REFSENSE. 
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The SNR range assessment of RRM test system should be updated with test system parameters under 47GHz and new REFSENS value of band n262.
Proposal 5: The Maximum SNR range assessment of the permitted test system for band n262 is required.

3 Conclusion

In this paper, we share our proposals on the testability issue of 47GHz band. 
Observation 1: The increasing in radiated pathloss for 47 GHz systems is about 1dB when compared to 43.5GHz.
Observation 2: Re-define the measurement grids for 47GHz band is not needed.
Proposal 1: The extension of the applicability of the permitted methods in TR38.810 from 43.5 GHz up to 48.2 GHz should be carefully decided case by case.

Proposal 2: Adopt the effective antenna aperture approach, similar to the agreed concept for FR1 RTS test method, for FR2 enhanced test method to reduce the measurement distance.

Proposal 3: The effective antenna aperture approach should be applied for all the PCs, reasonable assumption of Deff should be defined based on the feedback of OEMs. 

Proposal 4: No new MU element is needed for n262 band, detailed MU assessment work should be done in RAN5. 

Proposal 5: The Maximum SNR range assessment of the permitted test system for band n262 is required.
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7.	Study testability aspects for the introduction of the new band n262


-	Considering the extension of frequency applicability of the permitted methods in TR38.810 from 43.5 GHz up to at least 48.2 GHz


-	Considering the extension of frequency applicability of the test methodology enhancements in Objectives 1 through 6 above





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.





G.1.1	Assumptions


For non-sparse antenna arrays used for smartphone UEs, an 8 x 2 antenna array was used for the measurement grid analyses. Table G.1.1-1 and Table G.1.1-2 outline the adapted equations from [9] that are used to simulate the UE antenna patterns for in-band measurements.





B.2.1.5	Assessment of testable SNR range for D=5cm


Table B.2.1.5.1-1: Assumed Test system parameters


�
43GHz�
�
�
P1dB amplifier power�
+23�
dBm�
�
Backoff from P1dB �
-13�
dB�
�
Cable loss�
-8�
dB�
�
Probe antenna gain�
12�
dB�
�
Transmission bandwidth�
100M�
Hz�
�
The third part to consider is the free space path loss between the probe antenna and the UE antenna, shown below:


Table B.2.1.5.1-2: Free Space path loss


�
43GHz�
�
�
@0.725m separation�
-62.3�
dB�
�
Table B.2.1.5.4-1: Predicted SNR upper bound values for Direct far field (DFF), multi band UE


Angle of Arrival�
Beam type�
Allocated RBs�
Maximum SNR�
�
Rx Beam peak�
Fine�
24�
[22.2 dB]�
�
�
�
66�
[17.8 dB]�
�
�
Rough�
24�
[15.1 dB]�
�
�
�
66�
[10.5 dB]�
�
Spherical coverage�
Fine�
24�
[9.8 dB]�
�
�
�
66�
[4.7 dB]�
�
�
Rough�
24�
[1.0 dB]�
�
�
�
66�
Not usable�
�
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