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1. Introduction
Definition of the far field criteria was discussed during the SI. In this paper we propose a TP capturing the main points of the discussion.
2. Discussion
Far field measurements was agreed to be the baseline for mmWave OTA measurements. The criteria for determining the far field distance to be used in the measurements was discussed in several documents [1], [2], [3], [4]. In this paper we present a TP based on the analysis and proposals in this documents.
3. Text proposal for TR 38.803

<<unchanged text omitted>>

10.2.2.x
Far Field Criteria for the baseline measurement setup
The minimum far-field distance R for a traditional far field anechoic chamber can be calculated based on the following equation: 
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where D is the diameter of the smallest sphere that encloses the radiating parts of the DUT. The near/far field boundary for different antenna sizes and frequencies is shown in Table 10.X.1.
	D(cm)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss(dB)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss(dB)

	5
	28
	48
	55
	100
	168
	76.9

	10
	28
	188
	66.9
	100
	668
	88.9

	15
	28
	420
	73.8
	100
	1500
	96

	20
	28
	748
	78.9
	100
	2668
	101

	25
	28
	1168
	82.7
	100
	4168
	104.8

	30
	28
	1680
	85.9
	100
	6000
	108


Table 10.X.1 Near field/far field boundary for different frequencies and antenna sizes for a traditional far field anechoic chamber

As can be seen in the table, the distance can be very large for larger antenna sizes and higher frequencies. This could lead to very large chambers that would be prohibitively expensive.

Generally, the exact antenna size of the DUT is unknown since the device will be in its own casing during the test and this also depends on other factors such as ground coupling effects that depend on the design. The largest device size (e.g. diagonal) could be used; however, this would lead to a very large chambers even for relatively small devices. A practical way to determine the far field distance is needed.

In [1], [2] it was proposed to determine the testing distance based on a manufacturer declaration. One of the risks of this approach is that a distance shorter than the actual far field is chose. It should be further studied whether this could lead to underperforming devices passing the tests due to measurement inaccuracies (e.g. whether a shorter distance will lead to better measurement results than the actual far field distance).

In [3] an experimental method was proposed to determine the far field distance based on path loss measurements. This method is based on the fact that the path loss exponent is different in the near field and the far field. By measuring the path loss gradient over a certain distance, the near/far field boundary could be found. The results of an experiment conducted on a Band 3 LTE device are shown in Figure 10.x.1. The minimum far field distance can be found at the regression intercept point.
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Figure 10.X.1: LTE UE FDD band 3 measurements to determine the minimum far-field distance.
The figure shows an example result for the case where the frequency is 1.85 GHz.  The approximate device dimensions were 13 x 8 cm.  Under these conditions, the canonical minimum far-field distance would be 28.7 cm.  According to this method, the minimum measurement distance would be 13.8 cm.  Further work is required to determine whether this technique provides valid results for much higher frequencies and general device types.

Methods to reduce measurement distance for AAS are Compact Antenna Test Range, One Dimensional Compact Range, and Near Field Test Range which are all listed in [5]. These may be used for NR provided they meet the equivalence criteria relative to the baseline measurement setup. Other methods are not precluded. 

<<end of TP>>
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