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1.
Introduction
Study of the test methodology for high DL power and low UL power test case was included in the new study item [1].  NFTF (Near Field To Far field transform) and DNF (Direct Near Field) are introduced as one of the alternative candidates to improve the testability. In this contribution we show our views on necessary standpoints when studying applicability of these methods to FR2 test cases.
2.
Discussion
2.1 Viewpoints to take into account in the study
It is assumed that NFTF and DNF may have a benefit to reduce the free space path loss at the mm-wave frequency region. However on the other hand we have multiple contradicting demands to achieve FR2 OTA chamber such as, 30 cm DUT size, a capability of test under extreme temperature condition also with TRP measurement, and a feasibility of test under black box approach, etc.

Therefore when we estimate the improvement of testability by NFTF and DNF, we need to take those factors into consideration and need to keep a balance between them.
Observation 1: There are multiple contradicting demands to take into consideration when estimating the achievable improvements of testability by NFTF and DNF.  

To be more specific, we assume at least following viewpoints are influenced by the demands stated above and they need to be studied to decide the applicability of these methods.
a) Achievable minimum range length 
b) Additional measurement uncertainties 

c) Beam profile of the measurement antenna and directivity
 We show our ideas on these points from next.
2.2 Achievable minimum range length
Based on the current assumptions in TR 38.810 [2], NFTF can support DUTs which have less than 5 cm antenna aperture size. Then if we purely calculate the radiative near field threshold distance, it is 8 cm at the frequency 43.5 GHz, which is the higher frequency edge of the band n259.

However due to the multiple demands until now, minimum range length, which is a distance between a centre of the quiet zone and a measurement antenna, should be increased. Table 2.2-1 shows the example of factors to increase the length.  

Observation 2: There are multiple factors to increase the achievable minimum range length.
Table 2.2-1: Factors to increase range length

	Items
	Factors to take into consideration

	Black box approach
	Half size of DUT needs to be added to a radiative near field distance. 

	DUT size
	At least 15 cm or 30 cm at this moment.

	Type / size of positioner
	Radius of rotation including a support structure and a fixture which holds a DUT.

	Extreme temperature condition
	In addition to the range length for normal temperature test, an extra distance needs to be ensured. 
Size of temperature controlled space which also takes into consideration of :
- a capability to rotate DUT in the space (some clearance should be needed) for TRP measurement
- a partition which is thick enough to avoid condensation during the temperature test


2.3 Additional measurement uncertainties 
 These errors did not have to be considered with the IFF (In-direct Far Field) chamber. However as far as we keep the black box approach, this factor cannot be ignored with NFTF and DNF. And we suffer the bigger MU if we aim to utilize the nearer measurement distance. Figure 2.3-1 shows an image of the notable measurement uncertainties by the near field measurement and black box approach. 
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Figure 2.3-1: Notable measurement uncertainties with near field and black box approach
Observation 3: There is a concern that the additional measurement uncertainties corresponding to the near field/ black box approach measurement may cancel the other benefits which can be obtained by measuring with short range length.
2.4 Beam profile of the measurement antenna and directivity
 It can be expected that the directivity of the measurement antenna has to be sacrificed to expand a beam profile of the antenna and to cover the whole quiet zone. 
Observation 4: A reduced path loss which is obtained by measuring a near field may be canceled by the loss of measurement antenna directivity.


3. Conclusion
In this contribution we showed our views on necessary standpoints when studying applicability of NFTF/DNF methods to FR2 test cases.
Observation 1: There are multiple contradicting demands to take into consideration when estimating the achievable improvements of testability by NFTF and DNF.  
Observation 2: There are multiple factors to increase the achievable minimum range length.
Observation 3: There is a concern that the additional measurement uncertainties corresponding to the near field /black box approach measurement may cancel the other benefits which can be obtained by measuring with short range length.
Observation 4: A reduced path loss which is obtained by measuring a near field may be canceled by the loss of measurement antenna directivity.
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Antenna position of DUT varies within QZ





A difference of path loss happens due to the black box approach.


= 1.58 dB





Angular error (influence to directivity) caused by black box approach is bigger than direct far field measurement.�This will also influence the measurement grid density error.�
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