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1 EUT Description 

1.1 GPM with CPM 

The GPM and CPM can be used for BMW vehicle model G30-PHEV only. If additional models are 

supported, then additional evaluations will be carried out. The GPM and CPM must be installed by 

professionals only. 

The power of the GPM: Max. 3.3 kW (DC Output Power).  

The transmit frequency is 85kHz. 

A charging cycle with maximum power is finished within 3.5h  

There is a 10kWh Battery charged by a .3kW (output power). There will be 3h of full power and a 30min 

of reduced power on charging end. 

 

1.2 Live Object Detection (LOD) 

 
 A capacitive system is used to detect live objects. A clapp-Oscillator oscillates at a frequency of 4.7MHz. 

This frequency is determined by means of an RLC oscillating circuit in which the XOD sensor is used as 

the capacitance. Any capacitance changes of the sensor change the oscillation frequency of the sensor 

Oscillator. In this way, living objects can move into the loading area, can be recognized. Objects that are 

already in the field for starting the LOD system cannot be detected. Since all changes to the environment, 

such as changing the distance GPM to CPM or the loading field, which also results in frequency changes; 

the detection threshold or detection time can be set in such a way that these changes do not affect the 

detection threshold or detection time of a living object. For evaluation, the sine wave of the oscillator is 

adjusted to 3.3V level and then converted to a rectangle using a Schmitt trigger, which is defined by the 

V850, is measured and evaluated.   

 

1.3  Foreign Object Detection (FOD) 

 

 The aim of the FOD system is to detect foreign objects that heat up unacceptably in the magnetic field 

of the energy transfer, so that they do not pose a danger of fire, etc. A system of several small air coils 

is used to detect the objects. When triggered by the electronics, these generate a small magnetic field 

that induces a voltage in another air coil. The amplitude of the induced voltage can be used to measure 

whether a foreign object is in the magnetic field. 
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2 Test Methodology 

In this document, we evaluate the RF Exposure to human body due the intentional transmission from the 

transmitter (EUT).  

 Due to the weight and size of the EUT, the TUV Rheinland NA site in Webster, NY with a 10-meter 

turntable made the measurements easy to accomplish. The -10 meter turntable was the only place that could 

support the weight and size of the Vehicle. 

Test positions were chosen based on the charging pad location. There are a maximum of nine charging pad 

locations. Sampling was performed around the vehicle and two spacial gradient measurements were 

performed with the pad in location 3 and 6.  A diagram will be added to show all 9 charging pad locations 

in relation to the vehicle.  

All measurements were taken in a worst-case mode, meaning the device was charging.  As a result, the 

automobile's cooling fan would occasionally cycle to prevent certain components from overheating.  There 

was no ability to override this functionality in any way to leave it on or off all the time. 

Note that this intermittent, uncontrollable operation of the vehicle G30-PHEV cooling system fan affects 

the data set. Where it would seem that the levels should be declining due to increased distance from the 

GPM-CPM, the measured levels were increased by the fan operation.    

Based on previous communication to BMW from the FCC we measured in the middle of the air gap between 

the GPM-CPM, which we calculated to be 102mm.  

Our Preliminary Measurement Sets were as follows: 

 Heights around the circumference of the vehicle G30-PHEV were 102mm and 240mm.  

 Measurement distances between the probe and the vehicle G30-PHEVwere 120mm and 240mm.  

 Measurement points around the vehicle G30-PHEV were spaced every 20cm.  

Due to limited test time, we started at the back end of the driver’s door, proceeded to the front of the vehicle 

G30-PHEV, and around to the back end of the passenger’s door. 

Among the Preliminary Measurement Sets of measurements, the lab recorded spatial 2D mapping for the 

following positions:  

 Position 6 (GPM forward) 

 Position 3 (GPM left- rear) Note: Position 3 was the worst case of the positions tested. 

 Position 2 (GPM rear)   

 

Each Spatial 2D mapping is horizontally centered at the peak of the Preliminary Measurement set. 

 For the vertical direction mapping at 5 cm resolution from 5 cm between ground and probe 

surface to the height of a typical person (185cm). 

 For the horizontal direction, mapping was also at 5 cm resolution to cover +/- 30 cm each side of 

center. 

 

With the vehicle hood open and raised up a 6x6 matrix of adjacent measurement points were recorded for 

selected positions (see figure 5). Inside the vehicle G30-PHEV on the front floor and front seat areas a 

4x4 matrix of adjacent measurement points were recorded for selected positions (see figure 4). 

 

For measurement postions refer to KDB Inquiry No. 431672  (for details refer to Exhibit RF Exposure 

Info. named "KDB 431672_Field Measurement_Q2_V2.0"). 
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2.1 Summary of Results 

 

The limit of 1.63 A/m was taken from Title 47 → Chapter I → Subchapter A → Part 1 → Subpart I → 

§1.1310 Table1 – Limits For Maximum Permissible Exposure (MPE), (B) Limits for General 

Population/Uncontrolled Exposure. 

 

Table 1 – Limits For Maximum Permissible Exposure (MPE) 

 

 

The Maximum emission recorded was **2.31 A/m @ position A5 under the vehicle hood with the hood in 

the fully open orientation. Refer to Table 2, “Under Open Hood” on page 9 of this report.  

**It should be noted that the Vehicle Cooling fan was on during this measurement. The emissions increase 

during the vehicle cooling fan “on” events.  

  

2.1.1 Statement from the FCC 

“The highest exposure emission  of 2.31 A/m is sufficiently low enough. We would not consider it an 

exposure risk. Our rules don’t have a limit at the operating frequency of this device so as was mentioned in 

the pre-PAG inquiry, compliance is with respect to Sections 1.1307 (c) and (d).  Limits in 1.1310 are used 

only for comparison.”    

 

2.2 EUT Measurements 

B-Field measurements were made at positions in and outside the vehicle G30-PHEV with the Ground Pad 

Module (GPM) at various locations. By making spot measurements around the vehicle, it was determined 

that the focus of the investigation would be made with the Ground Pad Module in locations 2, 3, 6, and 9. 

The B-field measurements were converted from µT to A/m.  

Please note that the vehicle G30-PHEV cooling fan cycle influenced some of the measurements. In 

particular, at GPM position three during the spatial gradient measurement the fan contribution can be seen 

at distances of -15, -20, -25, and -30 cm from the center.   
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      Position 2          Position 3 

Figure 1 – GPM positions 

 

 

 

 

 

      Position 6          Position 9 

Figure 2 – GPM positions 
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2.2.1 GPM Position 2 

*Measurement units: A/m 

 

Figure 3 – GPM position 2 
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Vehicle G30-PHEV interior 

measurements 
  

A 0.3 0.28 0.27 0.27   0.31 0.33 0.39 0.46 A 

B 0.28 0.27 0.26 0.26   0.3 0.33 0.37 0.43 B 

C 0.28 0.27 0.26 0.26   0.28 0.38 0.34 0.4 C 

D 0.29 0.27 0.26 0.26   0.28 0.3 0.34 0.39 D 

                      

E 0.27 0.26 0.26 0.26   0.27 0.28 0.29 0.32 E 

F 0.27 0.26 0.26 0.26   0.27 0.27 0.29 0.33 F 

G 0.27 0.26 0.26 0.26   0.27 0.27 0.28 0.32 G 

H 0.26 0.26 0.26 0.26   0.27 0.27 0.29 0.3 H 

  1 2 3 4   5 6 7 8   

Table 1 – Interior Cockpit positions 

 
 
 
 
 
 

 
 

Figure 4 – Interior Cockpit positions 
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Above engine toward inside of vehicle G30-PHEV 

 Under Open Hood  

A 1.75 1.86 2.15 2.24 2.31 1.61 A 

B 0.96 1.38 1.54 1.56 1.55 1.36 B 

C 0.90 1.17 1.27 1.24 1.22 0.93 C 

D 0.97 1.04 1.08 1.12 0.98 0.93 D 

E 1.20 1.20 1.12 1.04 1.01 0.91 E 

F 1.52 1.52 1.60 1.60 1.33 0.90 F 

 1 2 3 4 5 6  

Above engine toward front of vehicle G30-PHEV 

Table 2 – Under Open Hood 

 

 

 

 

 

 

 
 

Figure 5 – Positions under the Hood with hood open 
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2.2.2 GPM Position 3 

 

*Measurement units: A/m 

 

Figure 6 – GPM position 3 
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Figure 7 – GPM Position 3 Spatial measurements  

*vehicle G30-PHEVcooling fan turned on during measurements at -15, -20, -25, and -30 cm. 

 

The center position for these measurements is at -160x60 from GPM position 3.  
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2.2.3 GPM Position 6 

*Measurement units: A/m 

 

 
 

Figure 8 – GPM Position 6 

Center at 0 cm in front of vehicle 
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Figure 9 – GPM Position 6 Spatial measurements  

The center position for these measurements are at 0 in the front or vehicle with GPM position 6.  
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2.2.4 GPM Position 9 

*Measurement units: A/m 

 

Figure 10 – GPM Position 9 
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2.3 Equipment 

 

Test Equipment Serial Number Calibration Date Calibration Due 

Narda ELT -400 K-0045, L-0002 6/4/2018 6/4/2019 

Table 2 – Test Equipment 

 

2.4 Test Positions 

 

GPM vs CPM Positions 1 - 9 

   

   

   

Figure 11 – GPM vs CPM positions 

 

 




