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This wireless mobile and/or portable device has been shown to be compliant for localized specific absorption rate (LPD) 
exposure limits specified in 47 CFR 1.1310 and has been tested in accordance with the measurement procedures 
specified in KDB Guidance and IEC 63195-1:2022 (See test report). 
 
I attest to the accuracy of the data.  All measurements were performed by myself or were made under my supervision 
and are correct to the best of my knowledge and belief. I assume full responsibility for the completeness of these 
measurements and vouch for the qualifications of all persons taking them. 
 
RF Exposure Lab, LLC certifies that no party to this application is subject to a denial of Federal benefits that includes 
FCC benefits pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 853(a). 

 
Jay M. Moulton 
Vice President 

 
 Testing Cert. # 2387.01 

 

 FCC ID: 2AHV8-PMRG33375 
 HVIN/Model(s): G33375 
 Product Market Number (PMN): PMRGEN1 
 Test Sample: Engineering Unit Same as Production 
 Serial Number: Eng 1 
 Equipment Type: Peripheral Monitoring Radar Sensor 
 Classification: Portable Transmitter Next to Body 
 TX Frequency Range: 77 – 81 GHz 
 Frequency Tolerance: ± 2.5 ppm 

 Maximum RF Output: 10.5 dBm  
 Signal Modulation: FMCW 
 Antenna Type: Internal 
 Application Type: Certification 
 FCC Rule Parts: Part  2 
 KDB Test Methodology: KDB 447498 D01 v07, IEC 63195-1:2022 
 Max. Stand Alone LPD Value: 0.285 mW/cm2; 2.58 W/m2 

 Max. Stand Alone E-Field: 54.4 V/m 
 Max. Stand Alone H-Field: 0.148 A/m 
 Separation Distance: 4.6 mm 
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1. Introduction 
 

This measurement report shows compliance of the Brose North America Inc. Model G33375 FCC ID: 
2AHV8-PMRG33375 with FCC Part 1, 1310 for portable devices.  The FCC has adopted the guidelines 
for evaluating the environmental effects of radio frequency radiation to protect the public and workers 
from the potential hazards of RF emissions due to FCC regulated portable devices. [1], [6] 
 
The test results recorded herein are based on a single type test of Brose North America Inc. Model 
G33375 and therefore apply only to the tested sample. 
 
 

Band Modulation Power 
Max Port 

Power 
dBm 

Max Antenna 
Gain 
dBi 

Total Max 
Power dBm 

W Band FMCW Full 12.0 7.9 19.9 
 
 

 
 
 

 



  Report Number: SAR.20221009 

© 2022 RF Exposure Lab, LLC  Page 5 of 67 
This report shall not be reproduced except in full without the written approval of RF Exposure Lab, LLC.  

2. SAR Measurement Setup 
 

Robotic System 
These measurements are performed using the DASY6 automated dosimetric assessment system. The 
DASY6 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland and consists of 
high precision robotics system (Staubli), robot controller, Intel Core2 computer, near-field probe, probe 
alignment sensor, and the generic twin phantom containing the brain equivalent material. The robot is a 
six-axis industrial robot performing precise movements to position the probe to the location (points) of 
maximum electromagnetic field (EMF) (see Fig. 2.1). 

System Hardware 
A cell controller system contains the power supply, robot controller teach pendant (Joystick), and a 
remote control used to drive the robot motors. The PC consists of the HP Intel Core2 computer with 
Windows 10 system and SAR Measurement Software c5G, A/D interface card, monitor, mouse, and 
keyboard. The Staubli Robot is connected to the cell controller to allow software manipulation of the robot.  
A data acquisition electronic (DAE) circuit that performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. is connected to 
the Electro-optical coupler (EOC).  The EOC performs the conversion from the optical into digital electric 
signal of the DAE and transfers data to the PC plug-in card. 
 

 
Figure 2.1 SAR Measurement System Setup 
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System Electronics 
The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and 
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.  
Transmission to the PC-card is accomplished through an optical downlink for data and status information 
and an optical uplink for commands and clock lines. The mechanical probe mounting device includes two 
different sensor systems for frontal and sidewise probe contacts. They are also used for mechanical 
surface detection and probe collision detection. The robot uses its own controller with a built in VME-bus 
computer. The system is described in detail in. 

 

Probe Measurement System 
The probe design allows measurements at distances as small as 2 mm from the sensors to the 
surface of the device under test (DUT). The typical sensor to probe tip distance is 1.5 mm. 

 
Frequency 750 MHz – 110 GHz 
Probe Overall Length 320 mm 
Probe Body Diameter 8.0 mm 
Tip Length 23.0 mm 
Tip Diameter 8.0 mm 
Probe’s two dipoles length 0.9 mm – Diode loaded 
Dynamic Range < 20 V/m - 10000 V/m with PRE-10 (min < 50 V/m - 3000 V/m) 
Position Precision < 0.2 mm 
Distance between diode sensors and 
probe’s tip 1.5 mm 

Minimum Mechanical separation 
between probe tip and a Surface 0.5 mm 

 
Applications 

E-field  measurements  of  5G  devices  and  other  mm-wave  transmitters 
operating above 10GHz in < 2 mm distance from device (free-space) 
Power density, H-field and far-field analysis using total field reconstruction. 

Compatibility cDASY6 + 5G-Module SW1.0 and higher 
 

  
 

Scanning procedure 
 

Fine-resolution scans on 2 different planes are performed to reconstruct the E- and H-fields as well 
as the power density; the z-distance between the 2 planes is set to  λ/4. 
The (x, y) grid step is also setλ/4, the grid extent is set to sufficiently large to identify the field pattern 
and the peak. 
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3. Probe and Dipole Calibration 
 
See Appendix D and E.  
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4. System Verification Source 
The System Verification sources at 30 GHz and above comprise of horn antennas and have a very 
stable signal generators built in. 

 
Model V-band horn antenna 
Calibrated frequency: 60 GHz at 10mm from the antenna surface 
Frequency accuracy ± 100 MHz 
E-field polarization linear 
Harmonics -20 dBc 
Total radiated power 20 dBm 
Power stability 0.1 dB 
Power consumption 5 W 
Size 100 x 100 x 100 mm 
Weight 1 kg 
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5. ANSI/IEEE C95.1 – 1992 RF Exposure Limits [2] 
Uncontrolled Environment 

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have 
no knowledge or control of their exposure. The general population/uncontrolled exposure limits are 
applicable to situations in which the general public may be exposed or in which persons who are exposed 
as a consequence of their employment may not be made fully aware of the potential for exposure or 
cannot exercise control over their exposure. Members of the general public would come under this 
category when exposure is not employment-related; for example, in the case of a wireless transmitter 
that exposes persons in its vicinity. 

Controlled Environment 
Controlled Environments are defined as locations where there is exposure that may be incurred by 
persons who are aware of the potential for exposure, (i.e. as a result of employment or occupation). In 
general, occupational/controlled exposure limits are applicable to situations in which persons are 
exposed as a consequence of their employment, who have been made fully aware of the potential for 
exposure and can exercise control over their exposure. This exposure category is also applicable when 
the exposure is of a transient nature due to incidental passage through a location where the exposure 
levels may be higher than the general population/uncontrolled limits, but the exposed person is fully 
aware of the potential for exposure and can exercise control over his or her exposure by leaving the area 
or by some other appropriate means. 
 
The criteria listed in Table 1 shall be used to evaluate the environmental impact of human exposure above 
6GHz to radio frequency (RF) radiation as specified in §1.1310. 
General Population Basic restriction for power density for frequencies between 1.5GHz and 100 GHz is 1.0 
mW/cm2 = 10 W/m2. 

Table 1 
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The criteria listed in Table 2 shall be used to evaluate the environmental impact of human exposure above 
6GHz to radio frequency (RF) radiation as specified in RSS-102 Issue 5. 
General Population Basic restriction for power density for frequencies between 15GHz and 150 GHz is 10 
W/m2 = 1.0 mW/cm2.  The E-Field Basic restriction for frequencies between 15GHz and 150 GHz is 61.4 V/m 
and for the H-Field Basic restriction is 0.163 A/m. 

Table 2 
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6. Measurement Uncertainty 
 

The budget is valid for evaluation distances > λ/2π. For specific tests and configurations, the Uncertainty could be 
considerably smaller. 

 
 

 Preliminary Module mmWave Uncertainty Budget 
Evaluation Distances to the Antennas > λ / 2π 

 
 Uncertainty 

Value 
(± dB) 

 

Probability 

 

Divisor 
 

(Ci) 
Standard 

Uncertainty 
(±dB) 

 
(Vi) 
Veff Error Description 

 
Measurement System  

  Probe Calibration 0.49 N 1 1 0.49 ∞ 
Hemispherical Isotropy 0.50 R 1.732 1 0.29 ∞ 

Linearity 0.20 R 1.732 0 0.12 ∞ 
System Detection Limits 0.04 R 1.732 1 0.02 ∞ 
Modulation Response 0.40 R 1.732 1 0.23 ∞ 
Readout Electronics 0.03 N 1 1 0.03 ∞ 

Response Time 0.00 R 1.732 1 0.00 ∞ 
Integration Time 0.00 R 1.732 1 0.00 ∞ 

RF Ambient Noise 0.2 R 1.732 1 0.12 ∞ 
RF Ambient Reflections 0.21 R 1.732 1 0.12 ∞ 

Probe Positioner 0.04 R 1.732 1 0.02 ∞ 
Probe Positioning 0.30 R 1.732 1 0.17 ∞ 

Savg Reconstruction 0.60 R 1.732 1 0.35 ∞ 

Test Sample Related  
  Power Drift 0.2 R 1.732 1 0.12 ∞ 

Input Power 0 N 1 0 0.00 ∞ 

Combined Std. Uncertainty 0.76 dB ∞ 
Coverage Factor for 95 % K=2  

Expanded STD Uncertainty 1.52 dB 
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7. Power Density System Validation 
The system performance check verifies that the system operates within its specifications. 
 
The EUT is replaced by a calibrated source, the same spatial resolution, measurement region and 
the test separation used in the calibration was applied to system check. Through visual inspection 
into the measured power density distribution, both spatially (shape) and numerically (level) have no 
noticeable difference. The measured results should be within 0.66dB of the calibrated targets. 
 
 

 
Settings for measurement of verification sources 

 

 
Verification Setup photo 

Test System Verification 
 

Date Frequency 
(GHz) 

5G 
Verification 

Source 

Probe 
S/N 

DAE 
S/N 

Distance 
(mm) 

Measured 
4 cm^2 
(W/m^2) 

Targeted 
4 cm^2 

(W/m^2) 

Deviation 
(%) 

10/19/2022 60 60GHz_1059 9611 759 10 90.6 89.4 +1.34% 
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8. SAR Test Data Summary 
See Measurement Result Data Pages 
 
See Appendix B for SAR Test Data Plots. 
See Appendix C for SAR Test Setup Photos. 

Procedures Used To Establish Test Signal 
The device was either placed into simulated transmit mode using the manufacturer’s test codes or the 
actual transmission is activated through a base station simulator or similar equipment. See data pages 
for actual procedure used in measurement. 

Device Test Condition 
 
The device was tested fully on all sides of the device using the mid frequency for each measurement.  All 
sides were measured as the hand can be on any side of the antenna.  The antenna was power by a radio 
power source supplied by Brose. 
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8.1 Computation of the Electric Field Polarization Ellipse 
For the numerical description of an arbitrarily oriented ellipse in three-dimensional space, five parameters 
are needed: the semi-major axis (a), the semi-minor axis (b), two angles describing the orientation of the 
normal vector of the ellipse (∅, θ), and one angle describing the tilt of the semi-major axis (ψ). For the two 
extreme cases, i.e., circular and linear polarizations, three parameters only (a, ∅ and θ) are sufficient for 
the description of the incident field. 
 

 
Illustration of the angles used for the numerical description of the sensor and the orientation of an ellipse in 3-D 
space. 
 
For the reconstruction of the ellipse parameters from measured data, the problem can be reformulated as a 
nonlinear search problem. The semi-major and semi-minor axes of an elliptical field can be expressed as 
functions of the three angles (∅, θ and ψ). The parameters can be uniquely determined towards minimizing 
the error based on least-squares for the given set of angles and the measured data. In this way, the number 
of free parameters is reduced from five to three, which means that at least three sensor readings are 
necessary to gain sufficient information for the reconstruction of the ellipse parameters. However, to 
suppress the noise and increase the reconstruction accuracy, it is desirable that the system of equations be 
over determined. The solution to use a probe consisting of two sensors angled by r1 and r2 toward the 
probe axis and to perform measurements at three angular positions of the probe, i.e., at β1, β2 and β3, 
results in over-determinations by a factor of two. If there is a need for more information or increased 
accuracy, more rotation angles can be added. The reconstruction of the ellipse parameters can be 
separated into linear and non-linear parts that are best solved by the Givens algorithm combined with a 
downhill simplex algorithm. To minimize the mutual coupling, sensor angles are set with a shift of 90 degree 
(r2 = r1 + 90 degree), and to simplify, the first rotation angle of the probe (β1) can be set to 0 degree. 
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8.2 Total Field and Power Flux Density Reconstruction 

Computation of the power density in general requires knowledge of the electric and magnetic field 
amplitudes and phases in the plane of incidence. Reconstruction of these quantities from pseudo-vector E-
field measurements is feasible, as they are constrained by Maxwell's equations. SPEAG have developed 
a reconstruction approach based on the Gerchberg-Saxton algorithm, which benefits from the availability 
of the E-field polarization ellipse information obtained with the EUmmWV2 probe. 

 
The average of the reconstructed power density is evaluated over a circular area in each measurement 
plane. Two average power density values can be computed, the average total power density and the 
average incident power density, and the average total power density is used to determine compliance. 

 
 
The software post-processing reports to values, “S avg tot” and “S avg inc”. “S avg tot” represents average 
total power density (all three xyz components included), and “S avg inc” represents average normal power 
density.  The average total power density “S avg tot” is reported to determine the device compliance. 
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9. RF Exposure Evaluation Results 
 

1. The PD test was performed at a 4.6 mm separation between sensor and the EUT surface (the 
probe tip is 0.5mm to the EUT surface). The 4.6 mm separation distance PD testing is for 
Body exposure condition. 

2. According to TCBC Workshop in October 2018, 4 cm2 averaging area are used. 
3. Power density measurements were performed with DUT transmitting at maximum output 

power supplied to the antenna. 
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Plot 
No. 

Mod. Frequency 
(GHz) 

Test 
Position 

Gap 
(mm) 

Port 
Power 
Limit 

Epeak  
V/m 

Hpeak 
[A/m] 

Savg inc 4 
cm2 [W/m2] 

Savg tot 4 
cm2 [W/m2] 

1 FMCW 79.500 Front 4.6 12.0 54.4 0.148 2.63 2.85 
 FMCW 79.500 Back 4.6 12.0 5.34 0.018 0.046 0.047 
 FMCW 79.500 Left 4.6 12.0 33.6 0.087 1.24 1.25 
 FMCW 79.500 Right 4.6 12.0 21.8 0.057 0.786 0.789 
 FMCW 79.500 Top 4.6 12.0 5.59 0.017 0.047 0.054 
 FMCW 79.500 Bottom 4.6 12.0 6.22 0.019 0.061 0.069 
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10. Test Equipment List 
 

Table 10.1 Equipment Specifications 
Type Calibration Due Date Calibration Done Date Serial Number 
Staubli Robot TX60L N/A N/A F07/55M6A1/A/01 
Measurement Controller CS8c N/A N/A 1012 
mmWave Phantom N/A N/A 1091 
Device Holder N/A N/A N/A 
Data Acquisition Electronics 4 08/16/2023 08/16/2022 759 
SPEAG mmW Probe EUmmWV4 01/03/2023 01/03/2022 9611 
5G Verification Source 60 GHz 02/01/2023 02/01/2022 1059 
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11. Conclusion 
The LPD measurement indicates that the EUT complies with the RF radiation exposure limits of the 
FCC/IC. These measurements are taken to simulate the RF effects exposure under worst-case 
conditions. Precise laboratory measures were taken to assure repeatability of the tests. The tested device 
complies with the requirements in respect to all parameters subject to the test. The test results and 
statements relate only to the item(s) tested. 
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Appendix A – System Validation Plots 
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Test Laboratory: RF Exposure Lab Plot 1 
Device under Test Properties 

Model, Manufacturer Dimensions [mm] IMEI DUT Type 
Verification Source SPEAG 100.0 x 100.0 x 100.0 SN: 1059 Verification Source 
    
    

Exposure Conditions 
Phantom Section Position Test Distance [mm] Band Group UID Rev Frequency 

[MHz] 
Channel Number 

5G Air FRONT 5.50 Validation band CW 0 - 60000.000 60000 
 
Hardware Setup 

Phantom Medium Probe Calibration Date DAE Calibration Date 
mmWave Air EUmmWV4 - 

SN9611_F55-110GHz 
2022-01-03 DAE4 Sn759 2022-08-16 

 
Scan Setup 

Scan Name Grid Extents [mm] Grid Steps [lambda] Sensor Surface [mm] MAIA 
Fast Area Scan 132.0 x 132.0 x 0.0 0.5 x 0.5 x 1.0 5.5 N/A 
5G Scan 60.0 x 60.0 x 0.0 0.25 x 0.25 x 0.0 5.5 N/A 

 
Measurement Results 

Date Scan Name Avg. Area [cm2] psPDn+ [W/m2] psPDtot+ [W/m2] psPDmod+ [W/m2] Power Drift [dB] 
2022-10-19, 08:19 Fast Area Scan 4 N/A N/A N/A N/A 
2022-10-19, 12:10 5G Scan 4 89.2 90.6 90.6 -0.02 

 
Warning(s) / Error(s) 

Job Name Warning(s) Error(s) 
Fast Area Scan   
5G Scan    
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Appendix B – SAR Test Data Plots 
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Test Laboratory: RF Exposure Lab Plot 1 
Device under Test Properties 

Model, Manufacturer Dimensions [mm] IMEI DUT Type 
G33375 Brose 84.0 x 22.0 x 14.0  Antenna 
    
    

Exposure Conditions 
Phantom Section Position Test Distance [mm] Band Group UID Rev Frequency 

[MHz] 
Channel Number 

5G Air FRONT 4.60 mm W-band CW 0 - 79500.000 79500 
 
Hardware Setup 

Phantom Medium Probe Calibration Date DAE Calibration Date 
mmWave Air EUmmWV4 - 

SN9611_F55-110GHz 
2022-01-03 DAE4 Sn759 2022-08-16 

 
Scan Setup 

Scan Name Grid Extents [mm] Grid Steps [lambda] Sensor Surface [mm] MAIA 
Fast Area Scan 60.0 x 120.0 x 0.0 0.5 x 0.5 x 1.0 4.6 N/A 
5G Scan 60.0 x 60.0 x 0.0 0.25 x 0.25 x 0.0 4.6 N/A 

 
Measurement Results 

Date Scan Name Avg. Area [cm2] psPDn+ [W/m2] psPDtot+ [W/m2] psPDmod+ [W/m2] Power Drift [dB] 
2022-10-19, 13:18 Fast Area Scan 4 N/A N/A N/A N/A 
2022-10-19, 19:50 5G Scan 4 2.63 2.85 2.90 0.03 

 
Measurement Results 

Date Scan Name E-Field [V/m] H-field [A/m]    
2022-10-19, 19:50 5G Scan 54.5 0.148    

 
Warning(s) / Error(s) 

Job Name Warning(s) Error(s) 
Fast Area Scan   
5G Scan   
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Appendix C – SAR Test Setup Photos 
 
 

 
Test Position Front 4.6 mm Gap 
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Test Position Back 4.6 mm Gap 
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Test Position Left 4.6 mm Gap 
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Test Position Right 4.6 mm Gap 
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Test Position Top 4.6 mm Gap 
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Test Position Bottom 4.6 mm Gap 
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Front of Device 
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Back of Device 
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Appendix D – Probe Calibration Data Sheets 
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Appendix E – Dipole Calibration Data Sheets 
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Appendix F – DAE Calibration Data Sheets 
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