3GPP TSG-RAN WG4 #92

R4-1910608
Ljubljana, SI, 26 - 30 Aug 2019 
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.810
	CR
	-
	rev
	-
	Current version:
	16.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:

	Draft CR for TR38.810: DFF Range Length Definition

	
	

	Source to WG:
	Keysight Technologies

	Source to TSG:
	R4

	
	

	Work item code:
	FS_NR_test_methods
	
	Date:
	2019-08-28

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	The DFF range length has not been defined

	
	

	Summary of change:
	Define the DFF range length as a function of QZ size and radiating aperture size

	
	

	Consequences if not approved:
	DFF definiton is incomplete 

	
	

	Clauses affected:
	5.2.1.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Discussion Paper in R4-1910607

	
	

	This CR's revision history:
	


<<< TEXT SKIPPED >>>
5.2.1.2
Far-field criteria

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 5.2.1.2-1.

Table 5.2.1.2-1: Near field/far field boundary for different frequencies and antenna sizes for a traditional far field anechoic chamber

	D(cm)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss (dB)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss (dB)

	5
	28
	47
	54.8
	100
	167
	76.9

	10
	28
	187
	66.8
	100
	667
	88.9

	15
	28
	420
	73.9
	100
	1501
	96

	20
	28
	747
	78.9
	100
	2668
	101

	25
	28
	1167
	82.7
	100
	4169
	105

	30
	28
	1681
	85.9
	100
	6004
	108


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 very large chambers even for relatively small devices. A practical way to determine the far field distance is needed.

It has been 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).

Additionally, 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 5.2.1.2-1. The minimum far field distance can be found at the regression intercept point.
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Figure 5.2.1.2-1: 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 BS are Compact Antenna Test Range, One Dimensional Compact Range, and Near Field Test Range which are all listed in TR 37.842 [9]. These may be used for NR provided they meet the equivalence criteria relative to the baseline measurement setup. Other methods are not precluded.
The minimum range length of a DFF system, i.e., the minimum distance between the centre of the quiet zone and the measurement antenna, needs to take into account the unknown offset of the antenna aperture from the centre of quiet zone in order to guarantee far-field conditions for any antenna array integrated inside the DUT. The distance between the centre of the quiet zone to the measurement antenna is referenced as RDFF, while the radius of the quiet zone is RQZ as illustrated in Figure 5.2.1.2-2. The minimum distance between the antenna array integrated anywhere within the DUT and the measurement antenna needs to meet the far-field distance, RFF = 2D2/. 
[image: image3.png]Range Length (from
Centre of QZ), Rpee

Meas&Link
Antenna

RQZ




Figure 5.2.1.2-2: Illustration of DFF System for range length definition
The setup in Figure 5.2.1.2-3 is used to derive the minimum range length for NR FR2 DFF systems where the sphere enclosing the DUT matches the QZ and the DUT antenna with radiating aperture diameter D located in the corner of the DUT. With this setup, the minimum range length, RDFF, can be determined as

RDFF = RQZ – D/2 + RFF = RQZ – D/2 + 2D2/
which is tabulated in Table 5.2.1.2-1 for two different QZ sizes assuming D=5cm.  
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Figure 5.2.1.2-3: Illustration of DFF System for minimum range length definition

Table 5.2.1.2-1: Minimum Range Length of DFF System for D=5cm

	Minimum Range Length [m] of DFF System with D=5cm

	                        f [GHz]
QZ [cm]
	24.25
	30
	40
	50
	52.6

	15
	0.45
	0.55
	0.72
	0.88
	0.93

	30
	0.53
	0.63
	0.79
	0.96
	1.00
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