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< start of change 1>
[bookmark: _Toc97807407]4	General
[bookmark: _Toc97807408]4.1	Relationship between minimum requirements and test requirements
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification in RAN5 will define test tolerances for FR1 and FR2 MIMO OTA. The test tolerances are used to relax the minimum requirements in this specification to create test requirements.
[bookmark: _Toc97807409]4.2	Applicability of minimum requirements
<Editor’s note: Detailed structure of the subclause is TBD. >
The MIMO OTA minimum requirements apply only to the primary mechanical mode of UE which is declared by the manufacturer if the UE can support multiple mechanical modes. 
The minimum requirements apply only to the UE under normal environmental conditions specified in Annex F.


< end of change 1>

< start of change 2>
[bookmark: _Toc47103333][bookmark: _Toc97807419]Annex A (normative):
<FR1 Test methodology>
[bookmark: _Toc46355227][bookmark: _Toc42175214]
[bookmark: _Toc97807420]A.1	General
FR1 MIMO OTA requirement testing is based on UE-noise limited environmental condition, i.e., UE throughput characterized as a function of signal power incident to the DUT antennas.  
[bookmark: _Hlk53413900]The minimum test zone size for FR1 MIMO OTA test methods is 20cm. “Black-box” testing approach is adopted for NR MIMO OTA testing, the physical centre of the EUT shall be placed in the centre of the test zone, the EUT shall be completely contained within the minimum test zone size.
FR1 MIMO OTA requirement testing should be performed under primary mechanical mode. The primary mechanical mode for devices having multiple mechanical modes shall be declared by the manufacturers. Single primary mechanical mode for each device should be declared for MIMO OTA conformance testing.
< end of change 2>

< start of change 3>
[bookmark: _Toc47103334][bookmark: _Toc97807428]Annex B (normative):
<FR2 Test methodology>

[bookmark: _Toc97807429]B.1	General
FR2 MIMO OTA requirement testing is based on UE-noise limited environmental condition, i.e., UE throughput characterized as a function of signal power incident to the DUT antennas.  
The minimum test zone size for FR2 MIMO OTA 3D-MPAC system is 20cm. “Black-box” testing approach is adopted for NR MIMO OTA testing, the physical centre of the EUT shall be placed in the centre of the test zone, the EUT shall completely contained within the minimum test zone size.
FR2 MIMO OTA requirement testing should be performed under primary mechanical mode. The primary mechanical mode for devices having multiple mechanical modes shall be declared by the manufacturers. Single primary mechanical mode for each device should be declared for MIMO OTA conformance testing.
< end of change 3>

< Start of change 4>

[bookmark: _Toc97807435][bookmark: _Hlk104079973]B.2.5	Preliminary Example MU of FR2 3D-MPAC system 
<Editor’s note: Detailed structure of the subclause is TBD. >
This clause defines the Preliminary measurement uncertainty (MU) budget for FR2 3D-MPAC system, as shown in Table A.2.5-1.
Table B.2.5-1: Preliminary measurement uncertainty budget for FR2 3D-MPAC system
[bookmark: _Hlk83560895]

	UID
	Description of uncertainty contribution
	Example value (26.5GHz≤f≤29.5GHz) 
	Example value (37GHz ≤f≤40GHz) 
	Distribution of the probability
	Std Uncertainty (26.5GHz≤f≤29.5GHz)  [dB]
	Std Uncertainty (37GHz ≤f≤40GHz)  [dB]

	Stage 2: DUT measurement

	1
	Mismatch for measurement process
	[1.30]
	TBD
	[Actual]
	[1.30]
	TBD

	2
	Measure distance uncertainty
	[0.15]
	TBD
	[Rectangular]
	[0.09]
	TBD

	3
	Quality of quiet zone
	[1.20]
	TBD
	[Actual]
	[1.20]
	TBD

	4
	Base Station simulator 
	TBD
	TBD
	[Normal]
	TBD
	TBD

	5
	Channel Emulator 
-absolute value
-stability
-linearity
	TBD
	TBD
	Normal
	TBD
	TBD

	6
	Amplifier uncertainties
	[2.10]
	TBD
	[Normal]
	[1.05]
	TBD

	7
	Random uncertainty
	[0.50]
	TBD
	[Normal]
	[0.25]
	TBD

	8
	Throughput measurement: output level step resolution
	[0.25]
	TBD
	Rectangular
	[0.14]
	TBD

	9
	DUT sensitivity drift
	TBD
	TBD
	Rectangular
	TBD
	TBD

	10
	Signal flatness
	TBD
	TBD
	Normal
	TBD
	TBD

	Stage 1: Calibration measurement

	11
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	[0.00]
	TBD
	U-Shaped
	[0.00]
	TBD

	12
	Reference antenna positioning misalignment
	[0.00]
	TBD
	[Rectangular]
	[0.00]
	TBD

	13
	Quality of quiet zone 
	[0.60]
	TBD
	[Actual]
	[0.60]
	TBD

	14
	Total uncertainty of the Network Analyzer
	[0.73]
	TBD
	[Normal]
	[0.37]
	TBD

	15
	Uncertainty of an absolute gain of the calibration antenna
	[0.60]
	TBD
	[Normal]
	[0.30]
	TBD

	16
	Offset of the Phase Center of the Reference Antenna 
	[0.47]
	TBD
	[Rectangular]
	[0.27]
	TBD

	Total Expanded Uncertainty, U, with 95% Confidence Interval
	TBD
	TBD



< end of change 4>


< start of change 5>
[bookmark: _Toc97807458][bookmark: _Hlk63095412]D.3	FR2 Channel model validation
<Editor’s note: the reference value for FR2 channel model validation in each sub-clause is TBD. >
[bookmark: _Toc97807459]D.3.1	General 
This clause describes the FR2 MIMO OTA validation measurements, in order to ensure that the channel models are correctly implemented and hence capable of generating the propagation environment, as described by the model, within the test zone of the 3D-MPAC system.
The following measurements shall be done for FR2 channel model validation:
Power Delay Profile (PDP) 
Doppler/Temporal correlation
PAS similarity percentage (PSP)
Cross-polarization
Power validation
Frequencies to be used to test for FR2 channel model validation: 
Table D.3.1-1: FR2 Channel model validation frequencies
	NR FR2 Bands
	Range
	Test Frequency (MHz)

	n257
	Low
	27750

	n260
	High
	38500

	n258
	Low
	25875

	n261
	Low
	27925



[bookmark: _Toc97807460]D.3.2	FR2 Power Delay Profile (PDP) 
This measurement checks that the resulting power delay profile (PDP) is in-line with the PDP defined for the channel model. For PDP validation measurement, only Vertical validation is required.
The PDP measurement is performed with a Vector Network Analyser (VNA). An example setup for PDP measurement is shown in Figure D.3.2-1. VNA transmits frequency sweep signals thorough the NR MIMO OTA test system. A reference antenna, within the centre of the test zone, receives the signal and VNA analyses the frequency response of the system. A number of traces (frequency responses) are measured and recorded by VNA and analysed by a post processing SW, e.g., Matlab. Special care has to be taken into account to keep the fading conditions unchanged, i.e. frozen, during the short period of time of a single trace measurement. The fading may proceed only in between traces.
[image: ]
Figure D.3.2-1: Setup for PDP measurements (FR2)
Step the emulation and store traces from VNA. I.e. run the emulation to CIR number 1, pause, measure VNA trace, run the emulation to CIR number 10, pause, measure VNA trace. Continue until 1000 VNA traces are measured.
VNA settings:
Table D.3.2-1: VNA settings for FR2 PDP measurements
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
in Table D.3.1-1

	Span
	MHz
	200 

	Number of traces
	
	1000

	Number of points
	
	1101

	Averaging
	
	1



Channel model specification:
Table D.3.2-2: Channel model specification for FR2 PDP measurements
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Distance between traces in channel model
	wavelength (Note)
	> 2

	Channel model
	
	As specified in Annex D.1

	NOTE:	Time [s] = distance [] / MS speed [/s]
	MS speed [/s] = MS speed [m/s] / Speed of light [m/s] * Centre frequency [Hz]



Method of measurement result analysis:
Measured VNA traces (frequency responses H(t,f)) are saved into a hard drive. The data is read into, e.g., Matlab. 
The analysis is performed by taking the Fourier transform of each trace. The resulting impulse responses h(t,) are averaged in power over time:


Finally, the resulting PDP is shifted in delay, such that the first tap is on delay zero. 
The detailed PDP reference value for FR2 CDL-C UMi validation are defined in the following table:
Table D.3.2-3: PDP Targets for FR2 CDL-C UMi 
	Combined Clusters index
	Delay(ns)
	Power(dB)

	1-5 
	15
	-17.9

	6-11
	40
	0.0 

	13-14
	75
	-31.2



[bookmark: _Toc97807461]D.3.3	FR2 Doppler/Temporal correlation 
This measurement checks the Doppler/temporal correlation. For Doppler/Temporal correlation validation measurement, only Vertical validation is required.
The Doppler spectrum is measured with a spectrum analyser as shown in Figure D.3.3-1. In this case a signal generator transmits CW signal through the NR MIMO OTA test system. The signal is received by a test antenna within the test area. Finally, the signal is analysed by a spectrum analyser and the measured spectrum is compared to the target spectrum. This setup can be used to measure Doppler Spectrum of the Channel models defined in Annex D.2.
Method of measurement:
[image: ]
Figure D.3.3-1: Setup for FR2 Doppler measurements
Sine wave (CW, carrier wave) signal is transmitted from the signal generator. The signal is connected from the signal generator to fading emulator via cables. The fading emulator output signals are connected to frequency converter and power amplifier boxes via cables. The amplified signals are then transferred via cables to the probe antennas. The probe antennas radiate the signals over the air to the test antenna The Doppler spectrum is measured by the spectrum analyser and the trace is saved.
Signal generator settings:
Table D.3.3-1: Signal generator settings for FR2 Doppler/Temporal correlation measurements
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Modulation
	
	OFF



Spectrum analyser settings:
Table D.3.3-2: Spectrum analyser settings for FR2 Doppler/Temporal correlation measurements 
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Minimum Span
	Hz
	4 kHz

	RBW
	Hz
	1

	VBW
	Hz
	1 

	Number of points
	
	16002

	Averaging
	
	100



Channel model specification:
Table D.3.3-3: Channel model specification for FR2 Doppler/Temporal correlation measurements
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Channel model
	
	As specified in Annex D.1

	Mobile speed
	km/h
	3





Method of measurement result analysis: Measurement data file (Doppler power spectrum) is saved into hard drive. The data is read into, e.g., Matlab. The analysis is performed by taking the Fourier transformation of the Doppler spectrum. The resulting temporal correlation function   is normalized such that . Then the function values left from the maximum is cut out. Further on the function values after, e.g. seven periods is cut out.
The detailed Temporal correlation reference value for FR2 CDL-C UMi channel model validation is defined is table D.3.3-4.
Table D.3.3-4: Temporal correlation Targets
	Distance [λ]
	X2V Corr.
	Distance [λ]
	X2V Corr.

	0
	1.0000 
	2.5
	0.1769 

	0.1
	0.9929 
	2.6
	0.1717 

	0.2
	0.9717 
	2.7
	0.1649 

	0.3
	0.9379 
	2.8
	0.1564 

	0.4
	0.8937 
	2.9
	0.1456 

	0.5
	0.8414 
	3
	0.1327 

	0.6
	0.7834 
	3.1
	0.1177 

	0.7
	0.7223 
	3.2
	0.1011 

	0.8
	0.6601 
	3.3
	0.0829 

	0.9
	0.5986 
	3.4
	0.0638 

	1
	0.5387 
	3.5
	0.0449 

	1.1
	0.4817 
	3.6
	0.0272 

	1.2
	0.4284 
	3.7
	0.0121 

	1.3
	0.3796 
	3.8
	0.0023 

	1.4
	0.3362 
	3.9
	0.0079 

	1.5
	0.2984 
	4
	0.0104 

	1.6
	0.2667 
	4.1
	0.0083 

	1.7
	0.2416 
	4.2
	0.0026 

	1.8
	0.2221 
	4.3
	0.0095 

	1.9
	0.2081 
	4.4
	0.0235 

	2
	0.1987 
	4.5
	0.0397 

	2.1
	0.1921 
	4.6
	0.0572 

	2.2
	0.1879 
	4.7
	0.0738 

	2.3
	0.1844 
	4.8
	0.0890 

	2.4
	0.1812 
	4.9
	0.1018 

	
	
	5
	0.1109 




[bookmark: _Toc97807462]D.3.4	FR2 PAS similarity percentage (PSP)  
The PSP validation measurements aim at evaluating PAS similarity percentage (PSP), which is one of the validation metrics for characterizing FR2 channel model under test in the quite zone of 3D-MPAC. For PSP validation measurement, only vertical polarization validation is required.
The measurement array is essentially a virtual array configuration realized in 3D-MPAC through a -θ positioning system. The measurement array is a semi-circle and sectored array configuration illustrated in Figure D.3.4-1 where complex channel frequency response is measured at each antenna location 0.5 λ apart using a vector network analyser (VNA) setup.  The vertical sectors of the measurement array are limited to 60 (±30) and the horizontal sector to 180 (±90) with the broad side direction points towards the probes. Depending of the turntable architecture/implementation, the virtual array configuration for the PSP validation is composed of two alternative semi-circle arrangements (1 x horizontal and either 2 x crossed vertical or 2 x parallel vertical). The radius of the array element locations with respect to the centre of the test zone is 5 cm, which is equivalent to the half of the test zone radius at 28 GHz. For different frequency bands, the radius of the measurement array sectored semi-circles remains fixed at 5 cm while the spatial sampling of the array varies. This measurement validates the proper angular behaviour in the test zone. 
[image: ]
Figure D.3.4-1: Semi-circle measurement array configurations with K = 37 elements (at 28 GHz). On the left with two crossed vertical sectors, on the right with two parallel vertical sectors.

[image: ]
Figure D.3.4-2: Setup for FR2 PSP validation measurements
The PSP validation is measured with a vector network analyser as shown in Figure D.3.4-2 illustrating the PSP measurement setup. Port 1 of the VNA transmits signals through the fading emulator and radiate them through L probes within the anechoic chamber. The radiated signals are then received at the test antenna that is positioned inside the test zone. The test antenna is mounted on a -θ positioner which is capable of moving the antenna to pre-defined spatial locations on a fixed radius from the centre of the quiet zone according the measurement array configuration. Finally, the signal is received at port 2 of the VNA. The most suitable approach for the PSP validation is based on an omnidirectional antenna (omnidirectional pattern in AZ and wide BW in EL) as the test can be automated easily. Alternatively, a directional antenna could be used but requires frequent re-positioning. 
The measurement and analysis procedure are given as follows:
1.	Set the target channel model in the Channel Emulator. 
2.	For each position of the test antenna on the measurement array configuration in the test zone, step & pause the emulator to different time instances. Measure the complex frequency responses  for all stepped channel snapshots , where the interval between frequency and time samples is and, respectively. The number of channel snapshots  and frequency samples . 	
3.	Move the measurement antenna with a positioner to another location  and repeat step 2 to record frequency responses    of all stepped channel snapshots. 
4.	Repeat step 3 to record frequency responses at all  spatial sample points. 
5.	Estimate the measured PAS through the following two- stage processing:
a.		In the first stage, calculate the discrete azimuth and elevation angles (DoA) for the measurement array configuration by applying the MUSIC algorithm. Estimate the powers from the DoA and auto-covariance matrix of the received signal acquired through VNA complex frequency response data. 
i) Compose an estimate of the covariance matrix . The entry on the th row and th column of  is 

	where  is the complex conjugate operator.
[bookmark: MCCQCTEMPBM_00000029]	ii) Compose pseudo-PAS of the chamber environment and channel model using the MUSIC algorithm. The intention of this step is to estimate DoAs of signals radiated by probes. Perform first the eigen decomposition of  and pick the noise-subspace matrix . The matrix  is obtained from the eigen decomposition by removing eigenvectors, i.e. columns, that correspond to X strongest eigenvalues, where X is the number of active probes in the MPAC setup. The pseudo-PAS is [9]

	where  is the matrix Hermitean operator and the near-field array factor of the virtual array composed by K spatial measurement antenna locations is  

[bookmark: MCCQCTEMPBM_00000030]	where  is the wavelength at the carrier centre frequency,  is the norm of a vector,  is a location vector of the kth virtual array element,  is the unit vector to direction , and R is the a priori known approximate range length [9]. Both vectors  and  are defined with respect to same origin, which is the centre of the test zone.
	iii) Find local maxima of  and pick directions ,  of the X  highest peaks.
	iv) Perform Bartlett beamforming as defined in step 6 with the steering vector  (instead of ) to the X directions identified in iii). The output is X power estimates .

b.	In the second stage, use the angle and power estimates, i.e. the discrete PAS of X azimuth and elevation directions and power values in conjunction with a 4x4 DUT sampling array for beamforming with the conventional Bartlett beamformer to estimate the “measured PAS seen by DUT” for PSP calculation. This is

where  is the array steering vector of the 4x4 DUT array.

6.	Evaluate the reference OTA PAS for the 4x4 DUT array by applying the conventional Bartlett beamformer. The theoretical PAS as reference is calculated for the ideal channel model as

where  is the array steering vector of the 4x4 DUT array and  is the PAS of the reference channel model.

7.	Calculate total variation distance (Dp) from the reference and measured PAS. Mathematically,
[image: ]
8. 	Calculate PSP values as PSP = (1-Dp) x 100%.

VNA settings:
Table D.3.4-1: VNA settings for FR2 PSP measurements
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
in Table D.3.1-1

	Span
	MHz
	0 (or the minimum)

	Number of traces
	
	1000

	Number of points
	
	1



Channel model specification:
Table D.3.4-2: Channel model specification for FR2 PSP measurements
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Distance between traces in channel model
	wavelength (Note)
	> 2

	Channel model
	
	As specified in Annex D.1

	NOTE:	Time [s] = distance [] / MS speed [/s]
	MS speed [/s] = MS speed [m/s] / Speed of light [m/s] * Centre frequency [Hz]



Time Domain Alternative Method:
PSP validation can also be implemented using time-domain techniques using the testing setup presented in Figure D.3.4-3. The VNA is substituted by a signal generator, and a signal analyser.
[image: ]
Figure D.3.4-3: Setup for FR2 PSP validation measurements based on time domain
Table D.3.4-3: Signal Generator Settings for FR2 PSP measurements based on time domain
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency in Table D.3.1-1

	Output power
	dBm
	Function of the CE. Sufficiently above Noise Floor



Table D.3.4-4: Signal Analyser Settings for FR2 PSP measurements based on time domain
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency in Table D.3.1-1

	Sampling
	Hz
	At least 10 times bigger than the max Doppler spread (fd=v/λ)

	Observation time
	s
	At least 32s


The measurement and analysis procedure are given as follows:
Follow the same procedure as before, but M is set to 1. The Channel Emulator is not stepped, but it is allowed to play in free run mode for each of the K spatial points.

[bookmark: _Toc97807463][bookmark: _Hlk56027023]D.3.5	FR2 Cross-polarization   
This measurement checks how well the measured vertically or horizontally polarized power levels follow expected values. The test setup for cross-polarization is the same as PDP validation in Figure D.3.2-1.
Method of measurement: 		Step the emulation and store traces from VNA.
VNA settings:
Table D.3.5-1: VNA settings for FR2 cross-polarization
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink Centre Frequency
 in Table D.3.1-1

	Span
	MHz
	40

	Number of traces
	
	1000

	Number of points
	
	802

	Averaging
	
	1



Channel model specification:
Table D.3.5-2: Channel model specification for FR2 cross-polarization.
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Distance between traces in channel model
	wavelength (Note)
	> 2

	Channel model
	
	As specified in Annex D.1

	Mobile speed
	km/h
	30

	NOTE:	Time [s] = distance [] / MS speed [/s]
	MS speed [/s] = MS speed [m /s] / Speed of light [m/s] * Centre frequency [Hz]



Measurement Procedure:
1.	Play or step through the channel model listed in Annex D.1.
2.	Measure the absolute power received at the centre of the test zone, averaged over a statistically significant number of fades.
a.	Use a horn antenna with H polarization terminated to measure the V component.
b.	Use a horn antenna with V polarization terminated for the horizontal polarization, in four orthogonal horizontal positions and summed to measure the H component.
3.	Calculate the V/H ratio.
4.	Compare it with the theory value.

Reference target for FR2 CDL-C UMi:
-V/H FR2 CDL-C-UMi, X2+, fc=28 GHz
- Beam 1, Input 1:  V/H = -0.45 dB
- Beam 1, Input 2:  V/H = 0.49 dB
- Beam 1, Input 1+2:  V/H = 0 dB

[bookmark: _Toc97807464][bookmark: _Hlk56027064]D.3.6	FR2 Power validation   
This measurement checks the total power in the centre of the test zone. The power validation is measured with a spectrum analyser as shown in Figure D.3.6-1.
[image: ]
Figure D.3.6-1: Setup for FR2 power validation measurements
Spectrum analyser settings:
Table D.3.6-1: Spectrum analyser settings for FR2 power validation measurements 
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	Integrated Channel Span
	Hz
	20MHz

	RBW
	Hz
	30 kHz

	VBW
	Hz
	≥10MHz

	Number of points
	
	≥400

	Averaging
	
	≥100

	Detector 
	
	RMS



Measurement Procedure:
1. Place a horn antenna with H polarization terminated in the centre of the test zone connected to a spectrum analyser (or power meter) via a cable.
2. Record the cable and horn antenna gains.
3. Load the target channel model into the channel emulator.
4. Start the NR FR2 signalling in the base station emulator with the required parameter identical to the measurements conditions.
5. Average the power received by the spectrum analyser for a sufficient amount of time to account for the fading channel – one full channel simulation might be unnecessary.
6. Repeat steps 1 to 4 with a horn antenna V polarization terminated for the horizontal polarization, in four orthogonal horizontal positions and summed to measure the H component.
7. Calculate the total power received at the test area as the sum of the power in the two polarizations.
[bookmark: _Toc97807465]D.4	Validation Pass/fail limit 
<Editor’s note: the validation pass/fail limit for FR2 channel model is FFS. >
[bookmark: _Toc97807449]D.4.1	General 
This clause defines the pass/fail limit of FR2 3D-MPAC system for FR2 channel model validation. 
[bookmark: _Toc97807450]D.4.2	Pass/Fail Criteria of PDP  
This clause defines the pass/fail criteria of PDP, this pass/fail limits apply for all FR2 frequency bands. 
The detailed pass/fail limits for each cluster of FR2 CDL-C UMi are defined in Table D.4.2-1.
Table D.4.2-1: PDP pass/fail limits for FR2 CDL-C UMi channel model validation
	
	Power Tolerance
	Delay Tolerance

	Paths from 0dB to 10dB
	[±1dB]
	[±6ns]

	Paths from 10dB to 30dB
	[±5dB]
	[±6ns]

	Paths from 30dB to 40dB
	[±10dB]
	[±6ns]


[bookmark: _Toc97807451]C.4.3	Pass/Fail Criteria of Doppler/Temporal correlation  
This clause defines the pass/fail criteria of doppler/temporal correlation validation, this pass/fail limits apply for all FR2 frequency bands. 
The pass/fail limits for theoretical temporal correlation defined in Clause D.3.3 above [0.3] are formed as bands of [±10%] of correlation capped at 100% at the high end. Additionally, when the theoretical temporal correlation drops below [0.3], the limits are formed at bands of [±30%] of correlation capped at 0% at the low end. 
[bookmark: _Toc97807452]C.4.4	Pass/Fail Criteria of PSP  
This clause defines the pass/fail criteria of PSP, this general pass/fail limits principle apply for all FR2 frequency bands. 
The PSP pass/fail limit is specified as [84%].
[bookmark: _Toc97807453]C.4.5	Pass/Fail Criteria of Cross-polarization  
This clause defines the pass/fail criteria of cross-polarization, this pass/fail limits apply for all FR2 frequency bands. 
The cross-polarization ratio pass/fail limit is specified as [±1.5] dB.
[bookmark: _Toc97807454]C.4.6	Pass/Fail Criteria of Power validation  
This clause defines the pass/fail criteria of power validation, this pass/fail limits apply for all FR2 bands. 
The power validation pass/fail limit is specified as [TBD]. 

< end of change 5>
image1.png
VNA

Fading
emulator

FR2 frequency
converter

+ Power
Amplifier

MPAC Chamber

Test zone

antenna





image2.wmf
(

)

(

)

å

=

=

T

t

t

h

T

P

1

2

,

1

t

t


oleObject1.bin

image3.png
FR2 frequency

i i converter
Signal Fading
Generator emulator + Power
Amplifier
Spectrum *

Analyzer

Test zone

antenna





image4.wmf
(

)

t

R

t

D


oleObject2.bin

image5.wmf
(

)

(

)

(

)

1

Re

max

=

D

t

R

t


oleObject3.bin

image6.emf
   


image7.png
3D-MPAC

Frequency
Convertors
+ PA

Channel
Emulator

§ Test Zone




image8.png
H(f.t) = HimAf,nAT),m=0,... M -1




image9.png




image10.png
H.(mAf,nAT)




image11.png




image12.png
ﬁm/s))dﬂ,
e TR
Ydp

'

I P,

3| [Tr
Dy =




image13.png
Signal
Generator

Signal
Analyser

Trigger

Frequency
Convertors
+ PA

Channel
Emulator

3D-MPAC

Sectored
array

~ -

N Test Zone





image14.png
MPAC Chamber

Base Station
Simulator

Fading
emulator

FR2 frequency
converter

+ Power
Amplifier

Test zone

antenna

Spectrum
Analyzer





