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<<< START OF CHANGES >>>
<<< START OF CHANGE >>>
7.1.3	Requirements for OTA test method
[bookmark: _Toc21354267][bookmark: _Toc27749912]7.1.3.1	General
Editor’s Note:
-	The UE pre-configuration mentioned below to disable UL Tx diversity schemes shall be voided once a test methodology solution to minimize spectral flatness artefacts between TE and UE over all test points is defined.
For conformance testing using the OTA test environment, the UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
[bookmark: _Toc27749913]7.1.3.2	RRM baseline setup
The RRM baseline setup shall fulfil the capabilities detailed in this section.
The following permitted test setups are considered for OTA RRM testing:
-	DFF test setup as described in Clause B.2.2.
-	Simplified DFF test setup as described in Clause B.2.3.
-	IFF test setup as described in Clause B.2.4.
-	Enhanced IFF test setup based in the IFF test setup described in Clause B.2.46, with the enhancements described in this clause.
-	IFF+DFF Hybrid test setup as described in Clause B.2.27 for DFF TRxP(s) and B2.4 for IFF TRxP(s), with the enhancements described in this clause.
[bookmark: _Toc27749914]7.1.3.2.1	General description
TRxPs and Cells:
-	Up to 2 NR transmission reception points TRxPs are emulated.
Support of interworking scenarios
-	For test scenarios involving both, LTE and NR FR2 carriers, the test setup shall be capable to provide LTE link to the DUT. The emulated LTE cell provides a stable LTE signal without precise propagation modelling or path loss control between it and the DUT. No performance verification for and relative to LTE carriers is supported.
-	For test scenarios involving both, NR FR1 and NR FR2 carriers, the test setup shall be capable to provide NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control. No performance verification for and relative to NR FR1 carriers is supported.
Antennas, polarization, simultaneously active AoAs:
-	N dual-polarized antennas transmitting the signals from the emulated gNB sources to the DUT.
-	The antennas transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level.
-	N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of simultaneously active (emulating signal) angles of arrival AoAs. The NMAX_AoAs for the different permitted test methods is:
-	For UE RRM baseline measurement setup based on DFF, the supported NMAX_AoAs = 2.
-	For UE RRM baseline measurement setup based on simplified DFF, the supported NMAX_AoAs = 1.
-	For UE RRM baseline measurement setup based on IFF, the supported NMAX_AoAs = 1.
-	For UE RRM baseline measurement setup based on enhanced IFF, the supported NMAX_AoAs = 2.
-	For UE RRM baseline measurement setup based on IFF+DFF, the supported NMAX_AoAs = 2.
Angular Relationship:
-	A positioning system such that an angular relationship with two axes of freedom is provided between the DUT and the test system antennas (or the setup should provide equivalent functionality).
-	For NMAX_AoAs = 2 the setup shall enable following relative angular relationships between the NMAX_AoAs simultaneously active AoAs: 30°, 60°, 90°, 120° and 150°.
-	For single active probe scenarios, in case that step change of AoA is required, the setup shall enable following relative angular change between initial and target AoA: 30°, 60°, 90°, 120° and 150°.
Wanted and noise (AWGN) signals can be transmitted from one or both active probes. Test description will define the exact signal/noise/SNR/SINR level per TRxP at the reference point.
Multiple DL transmission antenna ports:
-	In case of multiple DL transmission antenna ports are required for RRM testing, the different antenna ports are mapped to different polarizations.
Measurement Uncertainty:
-	The threshold MU for the equivalence framework for RRM will be based on direct far field (DFF) test method for D ≤ 5 cm and on indirect far field (IFF) test method for D > 5 cm. If the MTSU for the IFF test method for D ≤ 5 cm is finalized before DFF, the IFF MTSU shall be used as provisional threshold MU until DFF is completed.
[bookmark: _Toc27749915]7.1.3.2.2	Applicability criteria
The applicability criteria for the RRM measurement setup based on DFF is described in B.2.2.1.
The applicability criteria for the RRM measurement setup based on simplified DFF is described in B.2.3.1.
The applicability criteria for the RRM measurement setup based on IFF is described in B.2.4.1.
The applicability criteria for the RRM measurement setup based on enhanced IFF is described in B.2.46.1:
The applicability criteria for the RRM measurement setup based on IFF+DFF follows DFF as described in B.2.27.1:
[bookmark: _Toc27749916]7.1.3.2.3	Measurement distance and quiet zone
For RRM baseline measurement setup based on DFF:
-	The measurement distance defined for the DFF UE RF test method described in B.2.2.4 applies.
-	A DFF measurement setup has the centre of the Quiet Zone (QZ) located at the centre of the rotational axes (of DUT and measurement antenna). For the RRM measurement baseline setup based on DFF, the vertices of the N probes have to be aligned to the resulting centre of the QZ. The centre of the QZ is taken as the reference point for MU definition for each probe. The same QZ size as for DFF UE RF test method described in B.2.2.2 applies.
For RRM baseline measurement setup based on simplified DFF:
-	The measurement distance defined for the simplified DFF UE RF test method described in B.2.3.4 applies.
-	The same QZ size and definition as for simplified DFF UE RF test method described in B.2.3.2 applies.
For RRM baseline measurement setup based on IFF:
-	The measurement distance defined for the IFF UE RF test method described in B.2.4.4 applies.
-	The Quiet Zone definition for the IFF UE RF test method described in B.2.4.2 applies.
For RRM baseline measurement setup based on enhanced IFF:
-	The measurement distance defined for the IFF UE RF test method described in B.2.46.4 applies.
-	An IFF measurement setup has the centre of the Quiet Zone (QZ) located at the centre of the rotational axes (of DUT). For the RRM measurement baseline setup based on IFF, the reflectors have to be aligned to transmit a plane wave to the resulting centre of the QZ. The centre of the QZ is taken as the reference point for MU definition for each reflector. The QZ is a sphere of radius R. The size of the QZ defined in B.2.46.2 applies.
For RRM baseline measurement setup based on IFF+DFF:
-	For IFF TRxPs, the measurement distance defined for the IFF UE RF test method described in B.2.4.4 applies.
-	For DFF TRxPs, the measurement distance defined for the DFF UE RF test method described in B.2.2.4 applies.
-	An IFF+DFF measurement setup has the centre of the Quiet Zone (QZ) located at the centre of the rotational axes (of DUT). For the RRM measurement baseline setup based on IFF+DFF, IFF reflectors have to be aligned to transmit a plane wave to the resulting centre of the QZ, and the vertices of the DFF probes have to be aligned to the resulting centre of the QZ. The centre of the QZ is taken as the reference point for MU definition for each reflector or probe. The QZ is a sphere of radius R. The size of the QZ is defined in B.2.47.2. applies for IFF TRxPs and B.2.2.2 for DFF TRxPs.
[bookmark: _Toc27749917]7.1.3.2.4	Quality of the quiet zone
For RRM, the quality of the quiet zone validation defined in Annex O of TS 38.521-2 [15] needs to assess only the single-directional EIRP and EIS metrics. For measurement setups with multiple probes, the QoQZ procedure needs to be performed with all probes present and in the conditions used for RRM testing.
The quality of the quiet zone for the RRM measurement setup based on DFF is described in B.2.2.3. The QoQZ validation needs to be performed only with the reference probe P0.
The quality of the quiet zone for the RRM measurement setup based on simplified DFF is described in B.2.3.3.
The quality of the quiet zone for the RRM measurement setup based on IFF is described in B.2.4.3.
The quality of the quiet zone for the RRM measurement setup based on enhanced IFF is described in B.2.46.3. The QoQZ validation needs to be performed only with the reference reflector, P0, if same sized IFF reflectors are used..
The quality of the quiet zone for the RRM measurement setup based on IFF+DFF is described in B.2.47.3. for IFF probes and in B.2.2.3 for DFF probes. The QoQZ validation needs to be performed only with the one probe among all DFF probes and one probe among all IFF probes.

<<< Skip unchanged sections >>>
[bookmark: _Toc21354306][bookmark: _Toc27749961][bookmark: _Hlk522801077]Annex B (normative):
Permitted test methods For OTA Testing
[bookmark: _Toc21354307][bookmark: _Toc27749962]B.1	General
Editor's Note: The working assumption is that the DFF or IFF: CATR based OTA test methodologies defined in Annexes B.2.2 and B.2.4 respectively should be used for Signalling test.
The applicability of the permitted test methods herein is defined by the appropriate references within clauses 5, 6, and 7. A summary of the applicability is shown in Table B.1-1.
Table B.1-1: Permitted Test Methods Applicability Summary
FFS
	Permitted Test Methods
	UE RF
	Demodulation
	RRM

	
	
	
	1 AoA
	2 AoA

	DFF 
	yes
	yes
	yes
	yes

	DFF Simplification
	yes
	yes
	yes
	N/A

	IFF
	yes
	yes
	yes
	N/A

	NFTF
	yes (Note 1)
	N/A
	N/A
	N/A

	Enhanced IFF
	yes
	yes
	yes
	yes

	IFF+DFF
	yes
	yes
	yes
	yes

	DNF
	N/A
	yes
	N/A
	N/A

	Note 1: Not applicable for EIS, Frequency Error, EVM, Carrier Leakage, In-Band Emission, EVM SF, OBW as defined in Table J-1 of TS38.521-2 [15]



[bookmark: _Toc21354308][bookmark: _Toc27749963]B.2	Permitted Test Methods
[bookmark: _Toc21354309][bookmark: _Toc27749964]B.2.1	General
The main objective of this annex is to specify basic parameters of permitted OTA test methods suitable for RF Tx and Rx, Performance, and RRM measurements and Signalling Conformance tests performed at high frequency in the FR2 operating bands defined in clause 4.3.1.2. The applicability of each OTA test method is summarized in Table B.1-1.
[bookmark: _Toc21354310][bookmark: _Toc27749965]B.2.2	Direct far field (DFF)
[bookmark: _Toc21354311][bookmark: _Toc27749966]B.2.2.1	Description
The DFF measurement setup for FR2 is capable of centre and off-centre of beam measurements and is shown in Figure B.2.2.1-1 below.


Figure B.2.2.1-1: DFF measurement setup

The key aspects of the DFF setup are:
-	Far-field measurement system in an anechoic chamber
-	The criterion for determining the far-field distance is described in B.2.2.4.
-	A positioning system such that the angle between the dual-polarized measurement antenna and the DUT has at least two axes of freedom and maintains a polarization reference.
-	A positioning system such that the angle between the link antenna and the DUT has at least two axes of freedom and maintains a polarization reference; this positioning system for the link antenna is in addition to the positioning system for the measurement antenna and provides for an angular relationship independently controllable from the measurement antenna.
-	For setups intended for measurements of UE RF characteristics in non-standalone (NSA) mode with 1 UL configuration, an LTE link antenna is used to provide the LTE link to the DUT. The LTE link antenna provides a stable LTE signal without precise path loss or polarization control.
-	For setups intended for measurements in NR CA mode with FR1 and FR2 inter-band NR CA, test setup provides NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control.
The applicability criteria of the DFF setup are:
-	The DUT radiating aperture is D ≤ 5 cm
-	Either a single radiating aperture, multiple non-coherent apertures, or multiple coherent apertures DUTs can be tested
-	If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating aperture applies to this single array
-	D is based on the MU assessment in Annex B.1.1.3 of TR 38.810 [24]
-	A measurement distance larger than the far-field criteria defined in B.2.2.4 is not precluded
-	If the uncertainties can be further optimized, the MU may be reduced or D may be increased
-	A manufacturer declaration on the following elements is needed unless the entire DUT size is contained in a sphere of diameter of ≤ 5 cm:
-	Manufacturer declares antenna array size
For RRM testing, an example baseline system with two simultaneously active AoA (NMAX_AoAs = 2) as defined in Clause 7.1.3 using a DFF setup is illustrated in Figure 2.2.1-2. 
[image: ]
Figure B.2.2.1-2: Example RRM baseline system with two simultaneously active AoA using a DFF setup.
[bookmark: _Toc21354312][bookmark: _Toc27749967]B.2.2.2	Quiet zone dimension
In order to allow testing of DUTs of different sizes and to allow for flexibility in test chamber implementations, there will be various defined quiet zone dimensions. The smallest quiet zone shall have a radius of 100mm to accommodate DUTs such as smartphones. The next larger quiet zone shall have a radius of 150mm to accommodate larger DUTs such as tablets. To test even larger devices, e.g., larger tablets and laptops, quiet zones with 200mm and 275mm are defined The device types are listed as examples and other device types are not precluded.
The radiating portions of the device have to be fully enclosed within the quiet zone, but the non-radiating portions of the device can be located/placed outside the quiet zone if a vendor declaration with positioning reference points and the minimum QZ required to contain all active antennas within the quiet zone (per band) is provided. This grey-box testing approach where the declared reference point is aligned with the centre of the QZ is further illustrated in Figure B.2.2.2-1.


Figure B.2.2.2-1: Grey-box test approach
In the absence of a vendor declaration, the geometric centre of the DUT shall be aligned with the centre of the QZ and the DUT shall be fully contained within the QZ. This black-box testing approach is further illustrated in Figure B.2.2.2-2.


Figure B.2.2.2-2: Black-box test approach
[bookmark: _Toc21354313][bookmark: _Toc27749968]B.2.2.3	Quality of the quiet zone
The quality of the quiet zone shall be measured for the frequencies defined in FFS. The measured quality of the quiet zone performance is used in uncertainty calculations for the appropriate quality of the quiet zone dimension utilized for the DUT.
[bookmark: _Toc21354314][bookmark: _Toc27749969]B.2.2.4	Measurement Distance
For far-field measurements, the distance R between the DUT and the measurement antenna shall be calculated by the following equation.


where  is the largest wavelength within the frequency band of interest and D is the diameter of the smallest sphere that encloses the radiating parts of the DUT.

[bookmark: _MON_1706014052]For DFF, free space path loss is calculated by applying the Free Space Loss formula with R equal to the far field distance: .

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 B.2.2.4-1. 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/. 



[bookmark: _Hlk32321321]Figure B.2.2.4-1: Illustration of DFF System for range length definition

The setup in Figure B.2.2.4-2 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 B.2.2.4-1 for two different QZ sizes assuming D=5cm.


Figure B.2.2.4-2: Illustration of DFF System for minimum range length definition

Table B.2.2.4-1: Minimum Range Length of DFF System for D = 5cm
	                    f [GHz]
QZ [cm]
	24.25
	30
	40
	50
	52.6

	
	
	
	
	
	

	20
	0.48
	0.58
	0.74
	0.91
	0.95

	30
	0.53
	0.63
	0.79
	0.96
	1.00



The influence of measurement distance on measurement uncertainty is discussed in Annex B.2.1 of TR 38.903 [XX].
[bookmark: _Toc21354315][bookmark: _Toc27749970]B.2.3	Direct far field (DFF) setup simplification for centre of beam measurements
[bookmark: _Toc21354316][bookmark: _Toc27749971]B.2.3.1	Description
The DFF setup in Annex B.2.2 can be simplified in the following way to perform centre of the beam measurements: 
-	The measurement and the link antenna can be combined so that the single antenna is used to steer the beam and to perform UE measurements.
The measurement setup for FR2 capable of centre of beam measurements is shown in Figure B.2.3.1-1 below.


Figure B.2.3.1-1: DFF simplification for centre of beam measurement setup

The applicability criteria of the simplified DFF setup for centre of beam measurements are defined in B.2.2.1.
[bookmark: _Toc21354317][bookmark: _Toc27749972]B.2.3.2	Quiet zone dimension
Same as Annex B.2.2.2.
[bookmark: _Toc21354318][bookmark: _Toc27749973]B.2.3.3	Quality of the quiet zone
Same as Annex B.2.2.3.
[bookmark: _Toc21354319][bookmark: _Toc27749974]B.2.3.4	Measurement Distance
Same as Annex B.2.2.4.
[bookmark: _Toc21354320][bookmark: _Toc27749975]B.2.4	Indirect far field (IFF): Compact Antenna Test Range (CATR)
[bookmark: _Toc21354321][bookmark: _Toc27749976]B.2.4.1	Description
The IFF method utilizing a compact antenna test range (CATR) creates the far field environment using a transformation with a parabolic reflector.
The IFF CATR measurement setup for FR2 is capable of centre and off-centre of beam measurements and an example setup is shown in Figure B.2.4.1-1 below. The relative orientation of the coordinate system with respect to the reflector and the axes of rotation apply to any CATR measurement setup.


Figure B.2.4.1-1: Example of IFF: CATR measurement setup

The key aspects of this test method setup are:
-	Indirect Far Field using Compact Antenna Test Range as described in TR 38.810 [24] with quiet zone diameter that meets the requirements of B.2.4.2.
-	A positioning system such that the angle between the dual-polarized measurement antenna and the DUT has at least two axes of freedom and maintains a polarization reference.
-	Before performing the UE Beamlock Test Function as defined in clause 4.9.2, the measurement probe acts as a link antenna maintaining polarization reference with respect to the DUT. Once the beam is locked then the link is to be passed to the link antenna which maintains reliable signal level with respect to the DUT.
-	For setups intended for measurements of UE RF characteristics in non-standalone (NSA) mode with 1UL configuration, an LTE link antenna is used to provide the LTE link to the DUT. The LTE link antenna provides a stable LTE signal without precise path loss or polarization control.
-	For setups intended for measurements in NR CA mode with FR1 and FR2 inter-band NR CA, test setup provides NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control.
The applicability criteria of this test method are:
-	The total test volume, i.e., the quiet zone is defined as a sphere with radius R.
-	DUT must fit within the quiet zone for the entire duration of the test.
-	Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can be tested.
-	No manufacturer declaration of the antenna array size is needed.
[bookmark: _Toc21354322][bookmark: _Toc27749977]B.2.4.2	Quiet zone dimension
Same as Annex B.2.2.2.
[bookmark: _Toc21354323][bookmark: _Toc27749978]B.2.4.3	Quality of the quiet zone
Same as Annex B.2.2.3.
[bookmark: _Toc21354324][bookmark: _Toc27749979]B.2.4.4	Measurement Distance

[bookmark: _Hlk2066730]The CATR system does not require a measurement distance of  to achieve a plane wave as in a standard far field range.
For the CATR system, the far-field distance is seen as the focal length. The focal length is the distance between the feed and the reflector of the CATR. Further information on the focal length of a CATR system can be found in clause 5.2.3.2 of TR 38.810 [24].
The measurement distance for any CATR system implementation shall be adequate to meet the quiet zone dimensions defined in B.2.4.2. 
In a CATR, from the reflector to the quiet zone, there is a plane wave with no free space path loss.
For CATR, free space path loss is calculated by applying the Free Space Loss formula with R equal to the far field distance based on the focal length: [image: ].

A summary of the comparison of path losses which can be expected for the CATR compared to a Fraunhofer limit distance () for different antenna sizes and frequencies can be found in clause 5.2.3.2 of TR 38.810 [24].
The influence of measurement distance on measurement uncertainty can be considered as zero as defined in Annex B.2.2 of TR 38.903 [XX].
[bookmark: _Toc21354325][bookmark: _Toc27749980]B.2.5	Near field to far field transform (NFTF)
[bookmark: _Toc21354326][bookmark: _Toc27749981]B.2.5.1	Description
The NFTF method computes the metrics defined in Far Field by using the Near Field to Far Field transformation.
The NFTF measurement setup of UE RF characteristics for FR2 is capable of centre and off centre of beam measurements and an example setup is shown in Figure B.2.5.1-1:


Figure B.2.5.1-1: Example of NFTF measurement setup

The key aspects of the Near Field test range are:
-	Radiated Near Field UE beam pattern is measured and based on the NFTF mathematical transform, the final metric such as EIRP is the same as the metric for the baseline setup
-	A positioning system such as the angle between the dual-polarized measurement/link antenna and the DUT has at least two axes of freedom and maintains a polarization reference
-	For setups intended for measurements of UE RF characteristics in non-standalone (NSA) mode with 1UL configuration, an LTE link antenna is used to provide the LTE link to the DUT. The LTE link antenna provides a stable LTE signal without precise path loss or polarization control.
-	For setups intended for measurements in NR CA mode with FR1 and FR2 inter-band NR CA, test setup provides NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control.
The applicability criteria of the NFTF setup are:
-	The DUT radiating aperture is D ≤ 5 cm
-	Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can be tested
-	If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating aperture applies to this single array
-	D is based on the MU assessment in Annex B.1.4.3 of TR 38.810 [24]
-	If the uncertainties can be further optimized, the MU may be reduced or D may be increased
-	A manufacturer declaration on the following elements is needed unless the entire DUT size is contained in a sphere of diameter of ≤ 5 cm:
-	Manufacturer declares antenna array size
-	EIRP, TRP, and spurious emissions metrics can be tested.
[bookmark: _Toc21354327][bookmark: _Toc27749982]B.2.5.2	Quiet zone dimension
Same as Annex B.2.2.2.
[bookmark: _Toc21354328][bookmark: _Toc27749983]B.2.5.3	Quality of the quiet zone
Same as Annex B.2.2.3.
[bookmark: _Toc21354329][bookmark: _Toc27749984]B.2.5.4	Measurement Distance

The NFTF system does not require a measurement distance of  as in a standard far field range due to the use of the Near Field to Far Field transformation.
The measurement distance for any NFTF system implementation shall ensure that the DUT is not measured in the reactive near-field region and is adequate to meet the quiet zone dimensions defined in B.2.5.2.
B.2.6	Enhanced IFF
B.2.6.1	Description
The Enhanced IFF method utilizing multiple compact antenna test ranges (CATRs) creates the far field environment using a transformation with 2 or more parabolic reflectors for RRM testing with two simultaneously active AoA (NMAX_AoAs = 2) as defined in Clause 7.1.3.
Example RRM baseline systems using an Enhanced IFF setup are shown in Figure B.2.6.1-1. 
[image: ]
[image: ]
Figure B.2.6.1-1: Example RRM baseline systems with two simultaneously active AoA using an Enanced IFF setup (top: multiple fixed reflectors, bottom: single fixed reflector with moveable reflector).

The key aspects of this test method setup are the same as the IFF setup, outlined in Clause B.2.4.1. 
B.2.6.2	Quiet zone dimension
Same as Clause B.2.2.2.
B.2.6.3	Quality of the quiet zone
Same as Clause B.2.2.3.
B.2.6.4	Measurement Distance
Same as Clause B.2.4.4.
B.2.7	IFF+DFF
B.2.7.1	Description
The IFF+DFF method is utilizing a combination of compact antenna test ranges (CATRs) and DFF probes for RRM testing with two simultaneously active AoA (NMAX_AoAs = 2) as defined in Clause 7.1.3.
An example RRM baseline system using the IFF+DFF setup is shown in Figure B.2.7.1-1. 
[image: ]
Figure B.2.7.1-1: Example RRM baseline system with two simultaneously active AoA using an IFF+DFF setup.
The key aspects of this test method setup are the same as the IFF setup for the probes based on the IFF method, outlined in B.2.4.1 and the DFF setup for the probes based on the DFF method, outlined in Clause B.2.2.1. 
B.2.7.2	Quiet zone dimension
Same as Clause B.2.2.2.
B.2.7.3	Quality of the quiet zone
Same as Clause B.2.2.3.
B.2.7.4	Measurement Distance
Same as Clause B.2.4.4 for the IFF setup for the probes based on the IFF method and Clause B.2.2.4 for the DFF setup for the probes based on the DFF method.
B.2.8	Direct Near Field (DNF)
B.2.8.1	Description
The DNF method computes the metrics in the radiative near field of the DUT. An example DNF measurement setup for UE demodulation measurements is shown in Figure B.2.8.1-1:
[image: ]
Figure B.2.8.1-1: Example of DNF measurement setup for UE demodulation measurements

The key aspects of the Near Field test range are:
-	A positioning system such as the angle between the dual-polarized measurement/link antenna and the DUT has at least two axes of freedom and maintains a polarization reference
-	For setups intended for measurements in non-standalone (NSA) mode with 1UL configuration, an LTE link antenna is used to provide the LTE link to the DUT. The LTE link antenna provides a stable LTE signal without precise path loss or polarization control.
-	For setups intended for measurements in NR CA mode with FR1 and FR2 inter-band NR CA, test setup provides NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control.
The applicability criteria of the NFTF setup are:
-	The DUT radiating aperture is D ≤ 5 cm
-	Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can be tested
-	If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating aperture applies to this single array
-	D is based on the MU assessment in Annex B.1.4.3 of TR 38.810 [24]
-	If the uncertainties can be further optimized, the MU may be reduced or D may be increased
-	A manufacturer declaration on the following elements is needed unless the entire DUT size is contained in a sphere of diameter of ≤ 5 cm:
-	Manufacturer declares antenna array size
-	demodulation test cases can be tested
B.2.5.2	Quiet zone dimension
Same as Annex B.2.2.2.
B.2.5.3	Quality of the quiet zone
Same as Annex B.2.2.3.
B.2.5.4	Measurement Distance
The NFTF system does not require a measurement distance of  as in a standard far field range but rather the radiative near field distance 
where  is the largest wavelength within the frequency band of interest and D is the diameter of the smallest sphere that encloses the radiating parts of the DUT.
Similar to the DFF systems discussed in Clause B.2.2.4, the minimum range length of a DNF 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, i.e., RDNF can be determined as
RDNF = RQZ – D/2 + RNF = RQZ – D/2 + 0.63
The measurement distance for any DNF system implementation shall ensure that the DUT is not measured in the reactive near-field region and is adequate to meet the quiet zone dimensions defined in B.2.5.2.
<<< END OF CHANGES >>>
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