
CERTIFICATE 2518.01

DECLARATION OF COMPLIANCE:  MPE ASSESSMENT 

EME Test Laboratory Date of Report:
Report Revision:

Responsible Engineer:
Report author:
Date(s) Tested:
Manufacturer:
Date submitted for test:
DUT Description:
Test TX mode(s):
Max. Power output:

TX Frequency Bands:
Signaling type:

Model(s) Tested:
Model(s) Certified:

Serial Number(s): 
Classification:
FCC ID: 

IC: 

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions 
supplied, said product complies with the national and international reference standards and guidelines listed in section 3.0 of this report. This 
report shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc. EME 
Laboratory.
I attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. 
This reporting format is consistent with the suggested guidelines of the TIA TSB-159 April 2006
The results and statements contained in this report pertain only to the device(s) evaluated herein.

Deanna Zakharia 
EME Lab Senior Resource Manager and

Laboratory Director

Approval Date: 

Deanna 
Zakhari
a

Digitally signed by 
Deanna Zakharia 
DN: cn=Deanna Zakharia, 
o=Motorola Solutions, 
ou=Regulatory 
Compliance Lab, 
email=edc015@motorola
solutions.com, c=US 
Date: 2015.12.11 09:56:37 
-05'00'



Document Revision History

Date Revision Comments



Table of Contents 
  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

  
  

  

  

  

  

 
 
 
 
 



1.0 Introduction

2.0 FCC MPE Summary

Table 1

Equipment 
Class

Frequency 
band (MHz)

Passenger (mW/cm²) Bystander (mW/cm²)

3.0 Abbreviations / Definitions



4.0 Referenced Standards and Guidelines

5.0 Power Density Limits

Table 2 – Occupational / Controlled Exposure Limits

Frequency 
Range (MHz)

FCC OET 
Bulletin 65 ICNIRP

IEEE C95.1  
1992/1999

IEEE 
C95.1  
2005

RSS-102 
Issue 5 2015

mW/cm^2 W/m^2 mW/cm^2 W/m^2 W/m^2

f

f



Table 2 (Cont.) – Occupational / Controlled Exposure Limits

Frequency 
Range (MHz)

FCC OET 
Bulletin 65 ICNIRP

IEEE C95.1  
1992/1999

IEEE 
C95.1  
2005

RSS-102 
Issue 5 2015

mW/cm^2 W/m^2 mW/cm^2 W/m^2 W/m^2

f

Table 3 – General Population / Uncontrolled Exposure Limits

Frequency 
Range (MHz)

FCC OET 
Bulletin 65 ICNIRP

IEEE C95.1  
1992/1999

IEEE 
C95.1  
2005

RSS-102 
Issue 5 2015

mW/cm^2 W/m^2 mW/cm^2 W/m^2 W/m^2

f

f

f



6.0 Nc Test Channels

Nc f f
f

7.0 Measurement Equipment

Table 4 - Equipment

Equipment Type Model # SN
Calibration 

Date
Calibration 
Due Date

8.0 Measurement System Uncertainty Levels

Table 5 - Uncertainty Budget for Near Field Probe Measurements

Tol. Prob.
Divisor

ui

vi(± %) Dist. (±%)
Measurement System

Test sample Related 

Combined Standard 
Uncertainty
Expanded Uncertainty

k



9.0 Product and System Description



10.0 Additional Options and Accessories 

11.0 Test Set-Up Description



12.0 Method of Measurement with trunk mounted antenna(s)

12.1 External/Bystander vehicle MPE measurements

Note: The distance from the centered trunk-mounted antenna to the rear edge of the vehicle is 42cm 
and the distance from the rear edge of the vehicle to the survey probe sensor is 48cm.

12.2 Internal/Passenger vehicle MPE measurements 



13.0 Method of Measurement with roof mounted antenna(s)

13.1 External/Bystander vehicle MPE measurements 

Note: Actual test distance was approximately 117cm from centered roof-mounted antenna to the probe 
element (97cm from antenna to edge of car door and 20cm from the edge of the car door to the survey 
probe sensor); this is the closest distance that can be achieved to a centered roof-mounted antenna
used for MPE compliance assessment herein.

13.2 Internal/Passenger vehicle MPE measurements 



14.0 MPE Calculations 

Avg_over_body
Avg_over_body

(Calc._P.D.)

cycledutyfactorcalfrequencyprobebodyoverAvgDPCalc

Note1:  The highest “average” cal factors from the calibration certificates were selected for the 
applicable frequency range.  Linear interpretation was used to determine 
“probe_frequency_cal_factor” for the specific test frequencies.   

Note 2:  The E-field probe calibration certificate’s frequency cal factors were determined by 
measuring V/m.  The survey meter’s results were measured in power density (mW/cm^2) and 
therefore the “probe_frequency_cal_factor” was squared in equation 2 to account for these
results.

Note 3:  The H-field probe calibration certificate’s frequency cal factors were determined by 
measuring A/m.  The survey meter’s results were measured in A/m and therefore the 
“Avg_over_body” A/m results were converted to power density (mW/cm^2) using the equation 3.  
H-field measurements are only applicable to frequencies below 300MHz. 

mAcmmW



poweroutputinitial
poweroutputcalcDPDPCalcMax

Note 4:  For initial output power> max_output_power; max_output_power / initial output power 
= 1 

15.0 Antenna Summary

Table 6

# Antenna Model

Frequency 
Range 
(MHz)

Physical 
Length 

(cm)
Gain 
(dBi) Remarks

Mount 
Location 

(Roof/Trunk)

Overlap 
FCC 

Bands
FCC

Nc

Actual
Nc



16.0 Test Results Summary

Table 7
Bystander MPE assessment for trunk mounted antennas

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit

90 (side)

45 (corner)

Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTest Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)Trunk/ Roof



Table 7 (Cont.) 

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit

0.16
90 (side)

Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof

45 (corner)

Test Position E/H Field
Angle 

(Degree) Antenna Model

Table 8
Bystander MPE assessment for roof mounted antennas

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit IC Limit
 %  To IC 

Limit
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

LimitTrunk/ Roof Test Position E/H Field



Table 8 (Cont.) 

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)



Table 8 (Cont.) 

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)



Table 8 (Cont.) 

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)



Table 8 (Cont.) 

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec LimitMax Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model



Table 9  
Passenger MPE assessment for trunk mounted antennas

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit

0.56

IC Limit
 %  To IC 

LimitAntenna Model Max Pwr (W)Trunk/ Roof Test Position E/H Field
Angle 

(Degree)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit



Table 9 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field

Table 10  
Passenger MPE assessment for roof mounted antennas

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)

  



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)



Table 10 (cont.)

Max Calc. 
P.D.

 %  To FCC / 
ICNIRP

(mW/ cm^2) Spec Limit IC Limit
 %  To IC 

LimitTrunk/ Roof Test Position E/H Field
Angle 

(Degree) Antenna Model Max Pwr (W)
Initial Pwr 

(W)
Tx Freq 
(MHz)

FCC / 
ICNIRP 

Limit

Assessment of Bluetooth / WLAN Radio and Simultaneous Transmission

Where for Bluetooth: 

For WLAN: 



17.0 Conclusion 

Table 11: Maximum MPE RF Exposure Summary

Designator Frequency (MHz) Passenger
(mW/cm²)

Bystander
(mW/cm²)



Maximum peak average SAR 
Overall RF Exposure Results for 136-174 MHz (1g)

FCC RF Exposure Results for 150.8 – 173.4 MHz (1g)

IC RF Exposure Results for 136 – 174 MHz (1g)



Appendix A - Antenna Locations, Test Distances, and Cable Losses 







Test Cable Customer Cable
Teflon RG58A/U Loss Per 100 Feet ARG-58U Loss Per 100 Feet

160 MHz - 5 dB 200 MHz - 6.0 dB
450 MHz - 9 dB 400 MHz - 8.8 dB
1 GHz - 13.8 dB 1 GHz - 14.9 dB



Appendix B - Probe Calibration Certificates

















Appendix C - Photos of Assessed Antennas



Appendix D – MPE Measurement Results
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Appendix E – SAR Simulation Report


