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1.0 Introduction

Report ID: P25038-EME-00002

This report details the test setup, test equipment and test results of Maximum Permissible
Exposure (MPE) performed at Motorola Solutions’ outside test site for product model

M25SSS9PW1BN (PMUES756A).

2.0 FCC MPE Summary

Table 1
Trunk Mounted Antennas Roof Mounted Antennas
Equipment Frequency band Passenger Bystander Passenger Bystander
Class (MHz) IIDD:r:\éft:/ Percentage IIDD::Z?tI;/ Percentage g:r\::iet; Percentage ['::rriatl;/ Percentage
(MW/em?) of Limit (%) (mWlem?) of Limit (%) (mWiem?) of Limit (%) (MW/em?) of Limit (%)
450-520
TNB (LMR UHF2) 0.332 110.70 0.175 56.00 0.054 17.30 0.113 36.70
2412 - 2462
DTS (WLAN 2.4 GHz) 0.018 177 0.018 1.77 0.018 177 0.018 1.77
5180 - 5825
NII (WLAN 5 GH2) 0.007 0.67 0.007 0.67 0.007 0.67 0.007 0.67
DSS 2402-2480 0.005 0.50 0.005 0.50 0.005 0.50 0.005 0.50
(Bluetooth)
Simultaneous (Highest_ Cgmbined 112.47 5777 19.07 38.47
Percentage of Limit)
3.0 Abbreviations / Definitions
BT: Bluetooth
CNR: Calibration Not Required
CW: Continuous Wave
DUT: Device Under Test
EME: Electromagnetic Energy
FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation
MPE: Maximum Permissible Exposure
GPS: Global Positioning System
LMR: Land Mobile Radio
NA: Not Applicable
BS: Bystander
PB: Passenger Back seat
PF: Passenger Front seat
PTT: Push to Talk
WLAN: Wireless Local Area Network
TDMA: Time Division Multiple Access
Form-MPE Auto Vehicle rpt. Rev 8.6 Page 4 of 66
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4.0 Referenced Standards and Guidelines

This product is designed to comply with the following applicable national and international
standards and guidelines.

United States Federal Communications Commission, Code of Federal Regulations; Rule Part
47CFR § 1.1310, § 2.1091 (d) and § 2.1093 for RF Exposure, where applicable.

Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65 (Edition
97-01), FCC, Washington, D.C.: August 1997.

American National Standards Institute (ANSI) / Institute of Electrical and Electronics
Engineers (IEEE) C95. 1-1999

American National Standards Institute (ANSI) / Institute of Electrical and Electronics
Engineers (IEEE) C95. 1-1992. Specific to FCC rules and regulations.

Institute of Electrical and Electronics Engineers (IEEE) C95.3-2002
International Commission on Non-lonizing Radiation Protection (ICNIRP) 1998

Ministry of Health (Canada) Safety Code 6 (2015), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

RSS-102 (Issue 5) — Radio Frequency (RF) Exposure Compliance of Radio communication
Apparatus (All Frequency Bands)

FCC KDB — 447498 D01 General RF Exposure Guidance v06
FCC KDB - 865664 D02 RF Exposure Reporting v01r02

EN 62311:2008 Assessment of electronic and electrical equipment related to human exposure
restrictions for electromagnetic fields (0 Hz — 300 GHz).

5.0 Power Density Limits

Table 2 — Occupational / Controlled Exposure Limits

IEEE
FCC OET IEEE C95.1 C95.1 RSS-102
Frequency Bulletin 65 ICNIRP 1992/1999 2005 Issue 5 2015
Range (MHz) mW/cm”2 W/m~2 mW/cm”2 W/mn2 wWimn2
10-20 10.0
20— 48 44721 £°°
30 -300 1.0
48 — 100 6.455
10 — 400 10.0
100 — 300 1.0 10.0
100 — 6,000 0.6455 f %~
300 - 1,500 /300
Form-MPE Auto Vehicle rpt. Rev 8.6 Page 5 of 66
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Table 2 — Occupational / Controlled Exposure Limits (Con’t.)

IEEE
FCC OET IEEE C95.1 C95.1 RSS-102
Frequency Bulletin 65 ICNIRP 1992/1999 2005 Issue 5 2015
Range (MHz) mW/cm”2 W/m”"2 mW/cm”2 W/m~2 W/mn2
300 - 3,000 /300 /30
400 - 2,000 /140
1,500 — 15,000
1,500 — 100,000 5.0
2,000 - 300,000 50.0
3,000 — 300,000 10.0 100.0
6,000 — 15,000 50.0
15000 — 150,000 50.0
150000 —300,000 3.33x10™ f

Table 3 — General Population / Uncontrolled Exposure Limits

IEEE
FCC OET IEEE C95.1 C95.1 RSS-102
Frequency Bulletin 65 ICNIRP 1992/1999 2005 Issue 5 2015
Range (MHz) mW/cm”2 W/m”"2 mW/cm”2 W/m”2 W/mn2
10-20 2.0
20 _ 48 8.944 / £ 9°
30 - 300 0.2
48 — 300 1.291
10 - 400 2.0
100 - 300 0.2
100 — 400 2.0
300 —-1,500 /1,500
300 — 6000 0.02619 f 06834
400 — 2,000 /200 /200
300 - 15,000 /1,500
1,500 — 15,000
1,500 — 100,000 1.0
2,000 — 100,000 10.0
2,000 — 300,000 10.0
6,000 — 15,000 10.0
15,000 — 150,000 10.0
150,000 — 300,000 6.67x10" f
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6.0 N Test Channels

The number of test channels is determined by using Equation 1 below. This equation is available

Report ID: P25038-EME-00002

in FCC’s KDB 447498. The test channels are appropriately spaced across the antenna’s

frequency range.

Equation 1 — Number of test channels

N = Round {[100(fhigh — fiow)/fc]* x (fc / 100)**}

where Ncis the number of test channels, figh and fiow are the highest and lowest frequencies within the
transmission band, fcis the mid-band frequency, and frequencies are in MHz.

7.0 Measurement Equipment

Table 4 — Equipment

Calibration Calibration
Equipment Type Model # SN Date Due Date
Automobile Volvo 240-1988 NA NA NA
*Survey Meter ETS Model HI-2200 00086887
*Probe — E-Field ETS Model E100 00224511 05/06/2020 05/06/2021
*Survey Meter ETS Model HI-2200 00086887
*Probe — H-Field ETS Model H200 00224521 05/06/2020 05/06/2021
Survey Meter ETS Model HI-2200 00086316
Probe — E-Field ETS Model E100 00206767 | °6/21/2021 | 06/21/2022
Survey Meter ETS Model HI-2200 00086316
Probe — H-Field ETS Model H200 00206937 | 0B/21/2021 | 08/21/2022
E-field measurements are in mwW/cm®.
Note: “*” Equipment is replaced with other before the due date.
Form-MPE Auto Vehicle rpt. Rev 8.6 Page 7 of 66
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8.0 Measurement System Uncertainty Levels

Table 5 — Uncertainty Budget for Near Field Probe Measurements

Tol. | Prob. U

(= %) | Dist. | Divisor | (%) Vi
Measurement System
Probe Calibration 7.1 N 1.00 7.1 50.4 o0
Survey Meter Calibration 0.0 N 1.00 0.0 0.0 ¥
Hemispherical Isotropy 8.0 R 1.73 4.6 21.33 o0
Linearity 5.0 R 1.73 2.9 8.33 o0
Pulse Response 1.0 R 1.73 0.6 0.33 0
RF Ambient Noise 3.0 R 1.73 1.7 3.00 o0
RF Reflections 8.0 R 1.73 4.6 21.33 o0
Probe Positioning 10.0 R 1.73 5.8 33.333 o0
Test sample Related 0.00
Antenna Positioning 3.0 N 1.00 3.0 9.0 o0
Power drift 5.0 R 1.73 2.9 8.33 o0
Bystander measurement uncertainty 4.8 N 1.00 4.8 23.04 o0
Passenger measurement uncertainty 8.1 N 1.00 8.1 65.61 )
Combined Standard Uncertainty RSS 15.6 15.6 o)
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 31 31

9.0 Product and System Description

This mobile device operates in the LMR bands using either frequency modulation (FM) with 100%
transmit duty cycle or TDMA signals with maximum of 50% transmit duty cycle. For conservative
assessment, FM signal was tested. A duty factor of 50% applies for PTT operation mode.

This device also incorporates a Class 1 Bluetooth device which is a Frequency Hopping Spread
Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link audio accessories.
The maximum actual transmission duty cycle is imposed by the Bluetooth standard. The maximum
duty cycle for BT is 100%. Bluetooth Low Energy (BT LE) intended to reduce power consumption.

This device also contains WLAN technology for data capabilities over 8§02.11b/g/n 2.4 GHz and
802.11 a/n/ac 5 GHz wireless networks.

Table 6 below summarizes the technologies, bands, maximum duty cycles and maximum output
powers. Maximum output powers are defined as upper limit of the production line final test station.

Form-MPE Auto Vehicle rpt. Rev 8.6 Page 8 of 66



FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038-EME-00002

Table 6
Technologies Bands (MHz) Duty Cycle (%) Max Power (W)
54 (450-485 MHz)
LMR 450-520 (UHF2) 50 (PTT) 48 (485-512 MHz)
30 (512-520 MHz)
BT 2402-2480 100 0.0112
BT LE 2402-2480 100 0.0063
0.0398 (802.11b)
2400 — 2462 (802.11b/g/n) 100 0.0158 (802.11g)
WLAN 0.0126 (802.11n)
5180-5825 (802.11 a/n/ac) 100 0.0158

This device will be marketed to and used by employees solely for work-related operations, such as
public safety agencies, e.g. police, fire and emergency medical. User training is the responsibility of
these agencies which can be expected to employ the usage instructions, safety information and
operational cautions set forth in the user's manual, instructional sessions or other means.

Accordingly this product is classified as Occupational/Controlled Exposure. However, in

accordance with FCC requirements, the passengers inside the vehicle and the bystanders external to
the vehicle are evaluated to the General Population/Uncontrolled Exposure Limits.

(Note that “Bystanders” as used herein are people other than operator)
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10.0 Additional Options and Accessories

Not available.

11.0 Test Set-Up Description

Assessments were performed with mobile radio installed in the test vehicle, at the specified
distances and test locations indicated in sections 12.0, 13.0 and Appendix A.

All antennas described in Table 7 were considered in order to develop the test plan for this
product. Antennas were installed and tested per their appropriate mount locations (Roof / Trunk)
and defined test channels.

The system was tested using a low-loss 16’ Teflon RG58A/U cable attaching the radio to the
transmit antenna. This cable is shorter and lower attenuation than the 17> RG58A/U cables
supplied in the customer Kits for connecting the radio to the transmit antenna. The cable used in
the test setup also has lower attenuation over the test frequency range than the cable provided in
the customer Kits. The use of a shorter cable with lower attenuation in the test setup ensures that
the test data is more conservative with regards to the actual installation. Cable losses are reported
in Appendix A.

12.0 Method of Measurement with trunk mounted antenna(s)
12.1 External/Bystander vehicle MPE measurements

Initially the antenna is located at the center of the trunk. Refer to Appendix A for antenna
location and distance.

MPE measurements for bystander (BS) conditions are determined by taking the average of
(10) measurements in a 2 m vertical line for each of the (3) bystander test locations
indicated in Appendix A with 20 cm height increments, with the distance between the
antenna and the geometric center of the probe sensor equal to 90 cm (for UHF band). The
measurement probe is positioned orthogonal to antenna (typically parallel to ground with a
vertically mounted antenna) and aimed directly at the antenna’s axis. These
measurements are representative of persons other than the operator standing next to the
vehicle.

Each of the offered antennas mounted at the center of the trunk were assessed at the rear of
the vehicle while maintaining a minimum of twenty (20) centimeter separation distance
between the probe sensor and vehicle body. The worst case antenna was then tested at a
45° radial at the corner of the trunk, and 90° radial at the side of the trunk.

Tests for the 90° radial direction where conducted with the antenna displaced towards the
“bystander on the side of the trunk™ test location in order to attain 90 cm (12 cm antenna
displacement) distances from that test location. In this way, the antenna is closer to the test
location, and the MPE is higher, than it would be if the antenna was left at the center of the
trunk
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12.2 Internal/Passenger vehicle MPE measurements

Antenna is located toward the center of the trunk at a minimum 85 c¢cm from backseat
passenger. Users are instructed, per installation manual, to mount antennas on the roof
only if a minimum 85cm cannot be achieved. Refer to Appendix A for antenna location
and distance.

MPE measurements for passenger front seat (PF) and backseat (PB) conditions are
determined by taking the average of the (3) measurements (Head, Chest, and Lower
Trunk) inside the vehicle for both the front and back seats.

The backseat is a bench seat and therefore each position (Head, Chest & Lower
Trunk) were scanned across (horizontally) the seat starting from the middle of the
seat to the edge of the seat stopping 20 cm from the vehicle door. Similar process
was used in the front bucket seat.

The probe handle is oriented parallel (horizontal) to the ground and pointed towards
the back of the vehicle. The probe handle is not oriented normal to the seat surface.
The probe head (incorporating the field sensors) is scanned continuously (using the
max-hold function available in the meter) along three test axes which are parallel to
the seat angle (intended as the line determined by the intersection of the plane of the
seat and the plane of the backrest) and are 20 cm from the seat surface. One test axis
is at the Head height, another is at the Chest height, and another is at the Lower
Trunk height. The maximum field level value recorded for each test axis is logged.
The MPE is determined by averaging these three maximum values regardless of the
geometrical location where they were observed. For instance, the locations of the
three maxima may lie on different vertical (relative to ground) lines.

This approach leads to results that are representative of the exposure of vehicle
occupants since it is based on an average across the body portions closest to the
antenna for both trunk and roof mount positions, and is conservatively biased
because the highest results for each test axis are combined, e.g. the highest head
exposure could be in the middle of the seat while the highest lower trunk exposure
could be closer to the door.
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13.0 Method of Measurement with roof mounted antenna(s)

131

13.2

External/Bystander vehicle MPE measurements

Antenna is located at the center of the roof. Refer to Appendix A for antenna location and
distance.

MPE measurements for bystander (BS) conditions are determined by taking the average of
(10) measurements in a 2m vertical line for the test location indicated in Appendix A with
20 cm height increments, with the distance between the antenna and the geometric center
of the probe sensor equal to 90 cm (for UHF band). The measurement probe is positioned
orthogonal to antenna (typically parallel to ground with a vertically mounted antenna) and
aimed directly at the antenna’s axis. These measurements are representative of persons
other than the operator standing next to the vehicle.

Internal/Passenger vehicle MPE measurements

Antenna is located at the center of the roof. Refer to Appendix A for antenna location and
distance.

MPE measurements for passenger front seat (PF) and backseat (PB) conditions are
determined by taking the average of the (3) measurements (Head, Chest, and Lower
Trunk) inside the vehicle for both the front and back seats.

The backseat is a bench seat and therefore each position (Head, Chest & Lower Trunk)
were scanned across (horizontally) the seat starting from the middle of the seat to the edge
of the seat stopping 20 cm from the vehicle door. Similar process was used in the front
bucket seat.

The probe handle is oriented parallel (horizontal) to the ground and pointed towards the
back of the vehicle. The probe handle is not oriented normal to the seat surface. The probe
head (incorporating the field sensors) is scanned continuously (using the max-hold
function available in the meter) along three test axes which are parallel to the seat angle
(intended as the line determined by the intersection of the plane of the seat and the plane of
the backrest) and are 20 cm from the seat surface. One test axis is at the Head height,
another is at the Chest height, and another is at the Lower Trunk height. The maximum
field level value recorded for each test axis is logged. The MPE is determined by
averaging these three maximum values regardless of the geometrical location where they
were observed. For instance, the locations of the three maxima may lie on different
vertical (relative to ground) lines.

This approach leads to results that are representative of the exposure of vehicle occupants
since it is based on an average across the body portions closest to the antenna for both
trunk and roof mount positions, and is conservatively biased because the highest results
for each test axis are combined, e.g. the highest head exposure could be in the middle of
the seat while the highest lower trunk exposure could be closer to the door.
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14.0 MPE Variability Requirement for External/Bystander vehicle MPE measurement
If all the MPE bystander measurements for a particular antenna are below 50% of the FCC MPE

limit, no variability testing for that antenna is required.

If one or more MPE bystander measurements for a particular is between 50-80% of the FCC MPE
limit, with no results > 80%, variability testing shall be done on the single worst case for that
antenna.

For any MPE bystander measurement above 80% of the MPE limit, variability testing shall be
done for all of such configuration. When SAR simulation is performed for a particular antenna
configuration to determine compliance, variability measurements are not required for that antenna
configuration.

15.0 MPE Calculations

The final MPE results for this mobile radio are presented in section 16.0. These results are based
on 50% duty cycle for PTT for LMR bands.

Below is an explanation of how the MPE results are calculated. Refer to Appendix D for MPE
measurement results and calculations for LMR band.

External to vehicle (Bystander) - 10 measurements are averaged over the body (Avg_over_body).
Internal to vehicle (Passengers) - 3 measurements are averaged over the body (Avg_over_body).

The Average over Body test methodology is consistent with IEEE/ANSI C95.3-2002 guidelines.
Therefore;

Equation 2 — Power Density Calculation (Calc._P.D.)
Calc._P.D.=(Avg _over _body)*(probe_ frequency_cal _ factor)* (duty _cycle)

Note /: 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®) 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?) using the equation 3. H-field measurements are only applicable to frequencies below
300MHz.

Equation 3 — Converting A/m to m\W/cm”2

MW /cm”2 = (A/my*2*37.699
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Equation 4 — Power Density Maximum Calculation

max_output_ power
initial _output_ power

Max_Calc._ P.D.=P.D._calc*

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

16.0 Antenna Summary

Table below summarizes the tested or evaluated antennas and their descriptions, mount location
(roof/trunk), overlap of FCC bands, number of test channels per FCC KDB 447498 (FCC N) and
actual number of tested channels (Actual N¢). This information was used to determine the test
configurations presented in this report.

Table 7
Frequency hAUSAITIE Overlap
Antenna Antenna Model Range Physical Length Gal_n Remarks Location FCC Bands FCC Actual
No. (cm) (dBi) (Roof/ Nc Nc
(MHz) (MHz)
Trunk)
1 HAE4003A 450-470 16 2.15 1/4 wave R 450-470 3 3
2 HAE4011A 450-470 73.2 5.65 1/2 wave RIT 450-470 3 3
3 HAEG6013A 380-470 29 4.15 1/2 wave RIT 406.1-470 3 3
4 HAEG016A 450-512 8.3 2.15 1/4 wave R 450-470 5 5
85.7 (494.9875 MHz)
5 *RAE4016ARB 494-512 83.6 (503 MHz) 7.15 5/8 wave R 450-512 3 3
83.3 (511.9875 MHz)
6 HAEG031A 380-520 28 4.15 1/2 wave RIT 406.1-512 5 6
92.7 (450.0125 MHz)
7 *RAE4014ARB 445-470 90.5 (460 MHz) 7.15 5/8 Wave RIT 445-470 3 3
89.0 (469.9875 MHz)
BT/WLAN
7 PMANS5100A 2400-2500 5.7 (L) x 1.9 (W) 3.0 n?(')isrft 2412-2462 3 3
2400-2500 / Glass 2412-2462 ;
8 PMAN5101A 2900-5900 5.4 (L) x 1.32 (W) 27102 mount E180-5895 3 3
2400-2500 / Roof/ 2412-2462 ;
9 ANO000163A01 4900-5900 7 3.5/3.3 | Monopole Trunk 5180-5825 3 3
2400-2500 / Roof/ 2412-2462 ;
10 ANO000163A05 4900-5900 7 25/1.6 | Monopole Trunk 5180-5825 3 3

Note:* Antenna length trimmed to frequency.
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17.0 Test Results Summary

17.1 MPE Test Results Summary for LMR

Table 8
MPE assessment for LMR UHF2 - trunk mounted antenna — Bystander

Notes:
Blue fonts: Frequencies not regulated by FCC.
Results highlighted in yellow are configurations with highest percentage of limits

Max
Calc. % To % To % To
Max Initial P.D. FCC ICNIRP ISED
Trunk/ Test E/H Angle Antenna Pwr Pwr Tx Freq (mwW/ FCC Spec ICNIRP Spec ISED Spec
Roof Position Field (Degree) Model (W) (W) (MHz) cm”2) Limit Limit Limit Limit Limit Limit
HAE4O11A, 52.4 450.0125 0.08 0.30 27.7 0.23 37.0 0.17 48.8
1/2 Wave, 54 53.3 460.0000 0.12 0.31 39.2 0.23 52.2 0.17 69.5
(450-470MHz) 53.5 469.9875 0.11 0.31 34.3 0.23 45.8 0.18 61.3
52.4 450.0125 0.14 0.30 47.2 0.23 63.0 0.17 83.2
HAE6013A,
1/2 Wave, 54 53.3 460.0000 0.15 0.31 48.7 0.23 64.9 0.17 86.3
380-470MH
( 2) 53.5 469.9875 0.16 0.31 50.7 0.23 67.6 0.18 90.6
52.4 450.0125 0.14 0.30 46.9 0.23 62.5 0.17 82.6
53.5 469.9875 0.17 0.31 53.6 0.23 71.4 0.18 95.6
HAEG031A, 53.8 482.5000 0.16 0.32 48.3 0.24 64.3 0.18 NA
0 1/2 Wave, 54
(380-520MHz) 475 496.5000 0.13 0.33 37.9 0.25 50.5 0.18 NA
47.6 511.9875 0.11 0.34 31.1 0.26 41.4 0.19 NA
Trunk BS E 29.9 519.9875 0.11 0.35 31.6 0.26 422 0.19 NA
RAE4014AR, 52.4 450.0125 0.09 0.30 28.4 0.23 37.9 0.17 50.0
5/8 Wave, 54 53.3 460.0000 0.10 0.31 341 0.23 45.4 0.17 60.4
(45-470MHz) 53.5 469.9875 0.11 0.31 347 0.23 46.3 0.18 62.0
RAE4016AR, 47.1 494.9875 0.07 0.33 22.1 0.25 29.4 0.18 NA
5/8 Wave, 48 47.8 503.0000 0.07 0.34 20.6 0.25 275 0.18 NA
494-512MH
( 2) 47.6 511.9875 0.09 0.34 255 0.26 34.0 0.19 NA
HAEGO031A,
45 1/2 Wave, 54 53.5 469.9875 0.18 0.31 56.0 0.23 74.6 0.18 99.9
(380-520MHz)
HAEGO031A,
90 1/2 Wave, 54 53.5 469.9875 0.12 0.31 37.1 0.23 49.4 0.18 66.2
(380-520MHz)
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Table 9
MPE assessment for LMR UHF2 - roof mounted antenna — Bystander

Notes:
Blue fonts: Frequencies not regulated by FCC.
Results highlight in yellow are configurations with highest percentage of limits

Max
Calc. % To % To % To
Max Initial P.D. FCC ICNIRP ISED
Trunk/ Test E/H Angle Antenna Pwr Pwr Tx Freq (mwW/ FCC Spec ICNIRP Spec ISED Spec
Roof Position Field (Degree) Model (W) (W) (MHz) cm”2) Limit Limit Limit Limit Limit Limit
HAE4003A, 52.4 450.0125 0.10 0.30 34.9 0.23 46.5 0.17 61.5
1/4 Wave, 54 53.3 460.0000 0.11 0.31 36.7 0.23 49.0 0.17 65.1
(450-470MHz) 53.5 469.9875 0.09 0.31 29.9 0.23 39.9 0.18 53.4
52.4 450.0125 0.05 0.30 16.2 0.23 21.6 0.17 28.5
HAE4011A,
5/8 Wave, 54 53.3 460.0000 0.08 0.31 24.8 0.23 33.1 0.17 44.0
(450-470MHz)
53.5 469.9875 0.06 0.31 17.6 0.23 234 0.18 314
2.4 450.012 . . 29. 2 7 17 1.2
HAE6013A, 5 50.0125 0.09 0.30 9.0 0.23 38 0 5
1/2 Wave, 54 53.3 460.0000 0.11 0.31 354 0.23 47.2 0.17 62.8
(380-470MH2) 53.5 469.9875 0.09 0.31 29.3 0.23 39.1 0.18 52.4
52.4 450.0125 0.06 0.30 18.5 0.23 24.7 0.17 32.6
53.5 469.9875 0.10 0.31 30.9 0.23 41.3 0.18 55.2
HAEGO016A,
1/4 Wave, 54 53.8 | 4825000 | 0.11 0.32 3238 0.24 437 0.18 NA
(450-512MHz) 475 | 4965000 | 0.07 033 22.1 0.25 205 0.18 NA
Roof BS E 0
47.6 511.9875 0.08 0.34 21.9 0.26 29.2 0.19 NA
52.4 450.0125 0.11 0.30 35.2 0.23 46.9 0.17 61.9
53.5 469.9875 0.10 0.31 31.7 0.23 42.3 0.18 56.7
HAEE031A, |, 538 | 482.5000 | 0.10 0.32 31.0 0.24 414 018 NA
1/2 Wave, 475 | 4965000 | 0.09 0.33 27.3 0.25 36.5 0.18 NA
(380-520MHz)
47.6 511.9875 0.09 0.34 26.7 0.26 35.6 0.19 NA
29.9 519.9875 0.05 0.35 14.3 0.26 19.0 0.19 NA
RAE4014AR, 52.4 450.0125 0.05 0.30 17.2 0.23 23.0 0.17 30.4
5/8 Wave, 54 53.3 460.0000 0.07 0.31 22.4 0.23 29.9 0.17 39.7
(445-470MH2) 53.5 469.9875 0.06 0.31 17.8 0.23 23.7 0.18 31.8
47.1 494.987 . . 18. 2 24.4 .1 NA
RAE4016AR, 94.9875 0.06 0.33 8.3 0.25 0.18
5/8 Wave, 48 47.8 503.0000 0.06 0.34 18.7 0.25 249 0.18 NA
(494-512MHz)
47.6 511.9875 0.06 0.34 17.8 0.26 23.8 0.19 NA
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Table 10
MPE assessment for LMR UHF2 - trunk mounted antenna — Passenger Back
Notes:
Blue fonts: Frequencies not regulated by FCC.

Results highlight in yellow are configurations with highest percentage of limits
*Configuration required SAR simulation

Max
Calc. % To % To % To
Max Initial P.D. FCC ICNIRP ISED
Trunk/ Test E/H Angle Antenna Pwr Pwr Tx Freq (mw/ FCC Spec ICNIRP Spec ISED Spec
Roof Position Field (Degree) Model (W) (W) (MHz) cmn2) Limit Limit Limit Limit Limit Limit
52.4 450.0125 0.12 0.30 411 0.23 54.7 0.17 72.3
HAE4011A,
5/8 Wave, 54 53.3 460.0000 0.15 0.31 50.4 0.23 67.2 0.17 89.4
(450-470MH2) 53.5 469.9875 0.13 0.31 413 0.23 55.1 0.18 73.7
* *
HAEG013A, 52.4 450.0125 0.27 0.30 90.6 0.23 120.8 0.17 159.6
1/2 Wave, 54 53.3 460.0000 0.24 0.31 79.7 0.23 *106.2 0.17 *141.3
(380-470MHz)
53.5 469.9875 0.27 0.31 87.5 0.23 *116.6 0.18 *156.2
52.4 450.0125 0.33 0.30 *110.7 0.23 *147.6 0.17 *194.9
535 469.9875 0.31 0.31 99.1 0.23 *132.1 0.18 *176.9
HAE6031A, 53.8 482.5000 0.34 0.32 *104.4 0.24 *139.2 0.18 NA
Trunk PB E 0 1/2 Wave, 54
(380-520MHz) 475 496.5000 0.26 0.33 77.0 0.25 102.7 0.18 NA
476 511.9875 0.27 0.34 779 0.26 103.9 0.19 NA
29.9 519.9875 0.23 0.35 67.2 0.26 89.6 0.19 NA
RAE4014ARB, 52.4 450.0125 0.06 0.30 19.7 0.23 26.2 0.17 34.7
5/8 Wave, 54.0 53.3 460.0000 0.11 0.31 343 0.23 45.7 0.17 60.8
445-470MH
(45-470MHz) 53.5 469.9875 0.13 0.31 42.6 0.23 56.8 0.18 76.0
RAE4016AR, 47.1 494.9875 0.04 0.33 13.3 0.25 17.8 0.18 NA
5/8 Wave, 48 47.8 503.0000 0.08 0.34 24.0 0.25 32.0 0.18 NA
494-512MH
( 2) 47.6 511.9875 0.09 0.34 24.9 0.26 33.2 0.19 NA
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Table 11

MPE assessment for LMR UHF2 - roof mounted antenna — Passenger Back

Notes:
Blue fonts: Frequencies not regulated by FCC.
Results highlight in yellow are configurations with highest percentage of limits

Max
Calc. % To % To % To
Max Initial P.D. FCC ICNIRP ISED
Trunk/ Test E/H Angle Antenna Pwr Pwr Tx Freq (mw/ FCC Spec ICNIRP Spec ISED Spec
Roof Position Field (Degree) Model (W) (W) (MHz) cm”2) Limit Limit Limit Limit Limit Limit
HAE4003A, 52.4 450.0125 0.04 0.30 145 0.23 19.3 0.17 25.5
1/4 Wave, 54 53.3 460.0000 0.04 0.31 14.0 0.23 18.6 0.17 24.7
(450-470MH2) 53.5 469.9875 0.04 0.31 13.7 0.23 18.2 0.18 244
52.4 450.0125 0.00 0.30 1.3 0.23 18 0.17 2.4
HAE4011A,
5/8 Wave, 54 53.3 460.0000 0.00 0.31 15 0.23 2.0 0.17 2.6
(450-470MHz)
53.5 469.9875 0.01 0.31 1.9 0.23 25 0.18 3.3
2.4 450.012 . . 16. 2 21.7 17 28.7
HAE6013A, 5 50.0125 0.05 0.30 6.3 0.23 0 8
1/2 Wave, 54 53.3 460.0000 0.05 0.31 16.6 0.23 22.1 0.17 29.4
(380-470MH2) 53.5 469.9875 0.05 0.31 15.0 0.23 20.1 0.18 26.9
52.4 450.0125 0.04 0.30 13.0 0.23 17.3 0.17 22.9
53.5 469.9875 0.03 0.31 10.8 0.23 14.3 0.18 19.2
HAEGO016A,
1/4 Wave, 54 53.8 | 4825000 | 0.05 0.32 157 0.24 20.9 0.18 NA
(450-512MHz) 475 | 49655000 | 0.02 033 5.0 0.25 6.6 0.18 NA
Roof PB E 0 476 | 5119875 | 001 | 0.34 37 0.26 5.0 0.19 NA
52.4 450.0125 0.05 0.30 16.5 0.23 21.9 0.17 29.0
53.5 469.9875 0.05 0.31 17.3 0.23 23.1 0.18 30.9
HAEGO31A, 53.8 482.5000 0.05 0.32 16.5 0.24 22.0 0.18 NA
1/2 Wave, 54
(380-520MHz) 475 | 4965000 | 0.03 0.33 7.4 0.25 9.9 0.18 NA
47.6 511.9875 0.02 0.34 5.0 0.26 6.6 0.19 NA
29.9 519.9875 0.01 0.35 3.4 0.26 45 0.19 NA
RAE4014ARB, 52.4 450.0125 0.00 0.30 1.3 0.23 18 0.17 2.4
5/8 Wave, 54 53.3 460.0000 0.01 0.31 35 0.23 4.7 0.17 6.3
445-470MH
(445-470MH2) 53.5 469.9875 0.01 0.31 24 0.23 3.2 0.18 4.3
47.1 494.9875 0.00 0.33 0.8 0.25 11 0.18 NA
RAE4016AR,
5/8 Wave, 48 47.8 503.0000 0.00 0.34 1.2 0.25 15 0.18 NA
494-512MH
(494-5 2) 47.6 511.9875 0.00 0.34 0.7 0.26 1.0 0.19 NA
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Table 12
MPE assessment for LMR UHF2 - trunk mounted antenna — Passenger Front

Notes:
Blue fonts: Frequencies not regulated by FCC.
Results highlight in yellow are configurations with highest percentage of limits

Max
Calc. % To % To % To
Max Initial P.D. FCC ICNIRP ISED
Trunk/ Test E/H Angle Antenna Pwr Pwr Tx Freq (mwW/ FCC Spec ICNIRP Spec ISED Spec
Roof Position Field (Degree) Model (W) (W) (MHz) cm”2) Limit Limit Limit Limit Limit Limit
HAE4011A, 52.4 450.0125 0.05 0.30 16.5 0.23 22.0 0.17 29.1
5/8 Wave, 54 53.3 460.0000 0.06 0.31 20.7 0.23 27.6 0.17 36.7
450-470MH
( 2) 53.5 469.9875 0.06 0.31 18.0 0.23 24.1 0.18 322
52.4 450.0125 0.13 0.30 42.6 0.23 56.8 0.17 75.0
HAE6013A,
1/2 Wave, 54 53.3 460.0000 0.10 0.31 33.1 0.23 44.1 0.17 58.7
380-470MHz,
( ) 53.5 469.9875 0.07 0.31 23.4 0.23 31.2 0.18 41.8
52.4 450.0125 0.11 0.30 37.3 0.23 49.7 0.17 65.7
53.5 469.9875 0.08 0.31 24.6 0.23 329 0.18 44.0
HAE6031A, 53.8 482.5000 0.11 0.32 35.1 0.24 46.8 0.18 NA
Trunk PF E 0 1/2 Wave, 54
(380-520MHz) 475 496.5000 0.06 0.33 19.4 0.25 25.9 0.18 NA
47.6 511.9875 0.09 0.34 25.0 0.26 334 0.19 NA
29.9 519.9875 0.05 0.35 15.8 0.26 21.1 0.19 NA
52.4 450.0125 0.06 0.33 17.2 0.25 229 0.18 NA
RAE4014ARB,
5/8 Wave, 54 53.3 460.0000 0.05 0.34 14.5 0.25 19.4 0.18 NA
445-470MH
(445-470MHz) 53.5 469.9875 0.06 0.34 16.7 0.26 222 0.19 NA
RAE4016AR, 47.1 494.9875 0.04 0.30 13.2 0.23 17.7 0.17 233
5/8 Wave, 48 47.8 503.0000 0.04 0.31 12.2 0.23 16.3 0.17 21.7
494-512MHz
( ) 47.6 511.9875 0.04 0.31 12.0 0.23 16.0 0.18 215
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Table 13
MPE assessment for LMR UHF2 - roof mounted antenna — Passenger Front

Notes:
Blue fonts: Frequencies not regulated by FCC.
Results highlight in yellow are configurations with highest percentage of limits

Max
Calc. % To % To % To
Angle Max Initial P.D. FCC ICNIRP ISED
Trunk/ Test E/H (Degree Pwr Pwr Tx Freq (mwW/ FCC Spec ICNIRP Spec ISED Spec
Roof Position Field ) Antenna Model (W) (W) (MHz) cm”2) Limit Limit Limit Limit Limit Limit
52.4 450.0125 0.02 0.30 8.1 0.23 10.8 0.17 14.2
HAE4003A,
1/4 Wave, 54 53.3 460.0000 0.02 0.31 5.7 0.23 7.6 0.17 10.1
(450-470MHz)
53.5 469.9875 0.02 0.31 6.5 0.23 8.7 0.18 11.7
52.4 450.0125 0.00 0.30 12 0.23 15 0.17 2.0
HAE4011A,
5/8 Wave, 54 53.3 460.0000 0.00 0.31 0.6 0.23 0.9 0.17 1.1
(450-470MHz)
53.5 469.9875 0.00 0.31 0.9 0.23 1.2 0.18 15
2.4 450.012 .02 . . 2 . 17 11.
HAEG013A, 5. 50.0125 0.0 0.30 6.3 0.23 8.3 0 0
1/2 Wave, 54 53.3 460.0000 0.02 0.31 6.7 0.23 8.9 0.17 11.9
380-470MH
( 2) 53.5 469.9875 0.03 0.31 8.3 0.23 111 0.18 149
52.4 450.0125 0.02 0.30 5.0 0.23 6.7 0.17 8.9
53.5 469.9875 0.02 0.31 6.1 0.23 8.2 0.18 10.9
HAE6016A,
1/4 Wave, 54 53.8 | 4825000 | 0.02 0.32 7.2 0.24 9.6 0.18 NA
(450-512MHz) 475 | 4965000 | 0.01 033 43 0.25 58 0.18 NA
Roof PF E 0 476 | 5119875 | 002 | 034 6.2 0.26 8.3 0.19 NA
52.4 450.0125 0.02 0.30 5.0 0.23 6.7 0.17 8.9
53.5 469.9875 0.03 0.31 9.9 0.23 13.2 0.18 17.7
HAEG031A, 53.8 482.5000 0.02 0.32 6.7 0.24 9.0 0.18 12.1
1/2 Wave, 54
(380-520MHz) 475 | 4965000 | 0.02 0.33 7.0 0.25 9.4 0.18 NA
47.6 511.9875 0.02 0.34 6.1 0.26 8.1 0.19 NA
29.9 519.9875 0.01 0.35 35 0.26 4.6 0.19 6.4
RAE4014ARB, 52.4 450.0125 0.00 0.30 0.9 0.23 12 0.17 1.6
5/8 Wave, 54 53.3 460.0000 0.00 0.31 0.7 0.23 0.9 0.17 1.3
445-470MH
(45-470MHz) 53.5 469.9875 0.00 0.31 12 0.23 15 0.18 2.1
47.1 494.9875 0.00 0.33 0.9 0.25 1.2 0.18 NA
RAE4016AR,
5/8 Wave, 48 47.8 503.0000 0.00 0.34 15 0.25 2.0 0.18 NA
494-512MH
(494-5 2) 47.6 511.9875 0.00 0.34 15 0.26 2.1 0.19 NA
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17.2 MPE Test Results for Bluetooth and WLAN

Antenna PMAN5100A and PMANS5101A was intended for mounting on the windshield of the
vehicle. These antennas should be installed close to the top, and on the front windshield only.
Antennas AN000163A01 and AN000163A05 support WLAN 2.4 GHz / 5 GHz should be
installed at roof or trunk of the vehicle. WLAN 2.4 GHz and 5 GHz will not transmit
simultaneously.

MPE calculation was use to determine power density for these transmitters due to lower power.
According to FCC’s OET Bulletin 65 Edition 97-01 Section 2, calculations can be made to predict
RF field strength and power density levels around typical RF sources. Equation (5) is generally
accurate in far-field of an antenna.

Equation 5 — Power Density Calculation

_ RG
411d?

Equation (5) accounts for the maximum duty cycle of the signal, and the factor, F, to provide a
worst-case prediction of power density per FCC OET Bulletin 65, Edition 97-01 1997.

Where: S = power density
P; = maximum output power scaled by the maximum duty cycle of the signal
G = power gain of the antenna in the direction of interest relative to an isotropic
radiator
d = distance from antenna
F = Enhancement factor [1 or 2.56 for predicting ground-level field strength]

Table 14 summarized the MPE calculation for each standalone transmitter bands, Bluetooth and
WLAN.
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Report ID: P25038-EME-00002

Table 14
MPE Spec Limit (mW/cm?)
% To % To % To
Max Duty Tx Antenna | Cable Max Calc. FCC ICNIRP ISED
Power Cycle Frequency Gain Loss, L Dist., “Enhance MPE Spec Spec ISED Spec
Antenna # (W) (%) (MHz) (dBi) (dB) d (cm) Factor, F (mW/cm?) FCC Limit ICNIRP Limit limit Limit
WLAN 2.4 GHz
ANO00163A01 | 0.040 | 100% 2412.0 3.50 0.00 20 1.00 0.018 1.00 177 1.00 1.77 0.54 3.30
ANO00163A01 | 0.040 | 100% 2437.0 3.50 0.00 20 1.00 0.018 1.00 177 1.00 1.77 0.54 3.28
ANO00163A01 | 0.040 | 100% 2462.0 3.50 0.00 20 1.00 0.018 1.00 177 1.00 1.77 0.54 3.26
ANOOO163A05 | 0.040 | 100% 2412.0 2.50 0.00 20 1.00 0.014 1.00 1.41 1.00 1.41 0.54 2,62
ANOOO163A05 | 0.040 | 100% 2437.0 2.50 0.00 20 1.00 0.014 1.00 1.41 1.00 1.41 0.54 2,61
ANOOO163A05 | 0.040 | 100% 2462.0 2.50 0.00 20 1.00 0.014 1.00 1.41 1.00 1.41 0.54 2,59
PMANS5100A 0.040 | 100% 2412.0 3.00 0.00 20 1.00 0.016 1.00 1.58 1.00 1.58 0.54 2,94
PMANS5100A 0.040 | 100% 2437.0 3.00 0.00 20 1.00 0.016 1.00 1.58 1.00 1.58 0.54 2.92
PMANS5100A 0.040 | 100% 2462.0 3.00 0.00 20 1.00 0.016 1.00 1.58 1.00 1.58 0.54 2.90
PMANS101A 0.040 | 100% 2412.0 2.70 0.00 20 1.00 0.015 1.00 1.47 1.00 1.47 0.54 275
PMANS101A 0.040 | 100% 2437.0 2.70 0.00 20 1.00 0.015 1.00 1.47 1.00 1.47 0.54 273
PMANS101A 0.040 | 100% 2462.0 2.70 0.00 20 1.00 0.015 1.00 1.47 1.00 1.47 0.54 271
WLAN 5 GHz
ANO00163A01 | 0.016 | 100% 5180.0 3.30 0.00 20 1.00 0.007 1.00 0.67 1.00 0.67 0.90 0.75
ANO00163A01 | 0.016 | 100% 5502.5 3.30 0.00 20 1.00 0.007 1.00 0.67 1.00 0.67 0.94 0.71
ANO00163A01 | 0.016 | 100% 5825.0 3.30 0.00 20 1.00 0.007 1.00 0.67 1.00 0.67 0.98 0.69
ANO000163A05 | 0.016 | 100% 5180.0 1.60 0.00 20 1.00 0.005 1.00 0.46 1.00 0.46 0.90 0.50
ANO000163A05 | 0.016 | 100% 5502.5 1.60 0.00 20 1.00 0.005 1.00 0.46 1.00 0.46 0.94 0.48
ANO000163A05 | 0.016 | 100% 5825.0 1.60 0.00 20 1.00 0.005 1.00 0.46 1.00 0.46 0.98 0.46
PMANS5101A 0.016 | 100% 5180.0 0.20 0.00 20 1.00 0.003 1.00 0.33 1.00 0.33 0.90 0.36
PMANS5101A 0.016 | 100% 5502.5 0.20 0.00 20 1.00 0.003 1.00 0.33 1.00 0.33 0.94 0.35
PMANS5101A 0.016 | 100% 5825.0 0.20 0.00 20 1.00 0.003 1.00 0.33 1.00 0.33 0.98 0.34
Bluetooth 2.4
GHz
ANO00163A01 | 0.011 | 100% 2402.0 3.50 0.00 20 1.00 0.005 1.00 0.50 1.00 0.50 0.54 0.93
ANO00163A01 | 0.011 | 100% 2441.0 3.50 0.00 20 1.00 0.005 1.00 0.50 1.00 0.50 0.54 0.92
ANO00163A01 | 0.011 | 100% 2480.0 3.50 0.00 20 1.00 0.005 1.00 0.50 1.00 0.50 0.55 0.91
ANO00163A05 | 0.011 | 100% 2402.0 2,50 0.00 20 1.00 0.004 1.00 0.40 1.00 0.40 0.54 0.74
ANO00163A05 | 0.011 | 100% 2441.0 2,50 0.00 20 1.00 0.004 1.00 0.40 1.00 0.40 0.54 0.73
ANOO0163A05 | 0.011 | 100% 2480.0 2.50 0.00 20 1.00 0.004 1.00 0.40 1.00 0.40 0.55 0.73
PMANS100A 0.011 | 100% 2402.0 3.00 0.00 20 1.00 0.004 1.00 0.45 1.00 0.45 0.54 0.83
PMANS100A 0.011 | 100% 2441.0 3.00 0.00 20 1.00 0.004 1.00 0.45 1.00 0.45 0.54 0.82
PMANS100A 0.011 | 100% 2480.0 3.00 0.00 20 1.00 0.004 1.00 0.45 1.00 0.45 0.55 0.81
PMANS5101A 0.011 | 100% 2402.0 2.70 0.00 20 1.00 0.004 1.00 0.42 1.00 0.42 0.54 0.78
PMANS5101A 0.011 | 100% 2441.0 2.70 0.00 20 1.00 0.004 1.00 0.42 1.00 0.42 0.54 0.77
PMANS5101A 0.011 | 100% 2480.0 2.70 0.00 20 1.00 0.004 1.00 0.42 1.00 0.42 0.55 0.76
Notes:
1) Distance from antenna (d), 20cm for more conservative estimation.
2) Cable loss (L), all cable loss include in antenna gain, so should be 0 dB.
3) Enhancement Factor (F), 1 (Ground reflection already factor in during antenna characterization)
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17.3 Simultaneous Transmission

LMR bands can transmit simultaneously with Bluetooth or WLAN 2.4 GHz or WLAN 5 GHz.
Bluetooth and WLAN 2.4 GHz or WLAN 5 GHz transmitters cannot transmit at the same time.

The highest percentage of limit for each standalone transmitters indicated in Table 15.

Table 15
Highest Percentage of Limit (%)
Transmitters Frequency Band (MHz) FEESHEEL, Passenger, Back Bystander
Front Seat Seat (PB) (BS)
(PF)
FCC US
LMR UHF2 450-512 42.6 % 110.7 % 56.0 %
Bluetooth 2402 - 2480 0.50 % 0.50 % 0.50 %
WLAN 2.4 GHz 2412 - 2462 1.77 % 177 % 1.77 %
WLAN 5 GHz 5180 - 5825 0.67 % 0.67 % 0.67 %
ISED Canada
LMR UHF2 450-470 75.0 % 194.9 % 99.9 %
Bluetooth 2402 - 2480 0.93 % 0.93 % 0.93 %
WLAN 2.4 GHz 2412 - 2462 3.30 % 3.30 % 3.30 %
WLAN 5 GHz 5180 - 5825 0.75 % 0.75 % 0.75 %
ICNIRP

LMR UHF2 450-520 56.8 % 147.6 % 74.6 %
Bluetooth 2402 - 2480 0.50 % 0.50 % 0.50 %
WLAN 2.4 GHz 2412 - 2462 1.77 % 1.77 % 177 %
WLAN 5 GHz 5180 - 5825 0.67 % 0.67 % 0.67 %

Per KDB 447498 D01, simultaneous transmission MPE test exclusion applies when the sum of
MPE ratios for all simultaneous transmitting antennas incorporated in a host device is < 1.0,
according to calculated/estimated, numerically modeled, or measured field strengths or power

density.

Calculated Maximum Power density for WLAN 2.4 GHz is greater than WLAN 5 GHz and
Bluetooth. WLAN 2.4 GHz, WLAN 5 GHz and Bluetooth transmitters cannot transmit at the
same time. Thus, WLAN 2.4 GHz will be used to evaluate simultaneous transmission test
exclusion. The highest combined power density percentage for simultaneous transmission

indicated in Table 16.
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Table 16
. . Highest Combined Percentage of Limit (%)
. Simultaneous Transmission
Designator Scenario Passenger, Passenger, Back | gy tander (B5)
Front Seat (PF) Seat (PB) y
FCC LMR UHF2 and WLAN 44.37 % 112.47 % 57.77 %
ISED
LMR UHF2 and WLAN 78.30 % 198.20 % 103.2 %
Canada
ICNIRP LMR UHF2 and WLAN 58.57 % 149.37 % 76.37 %

18.0 Conclusion

The assessments for this device were performed with an output power range as indicated in
section 17.1 (for LMR) and 17.2 (for BT/WLAN). The maximum allowable output power is
equal to the upper limit of the final test factory transmit power specification listed in Table 6. The
highest power density results for LMR and BT/WLAN transmitters scaled to maximum allowable
power output are indicated in Table 17 and 18 for internal/passenger to the vehicle, and
external/bystander to the vehicle.

Table 17: Maximum MPE RF Exposure Summary (LMR)

Designator Transmitters Frequency Band (MHZz) (Pniilile/r;?ri; ?n{f/tva/::lg;;
FCC LMR UHF2 450-512 0.332 0.175
ISED LMR UHF2 450-470 0.332 0.175
Canada
ICNIRP LMR UHF2 450-520 0.332 0.175
Table 18: Maximum MPE RF Exposure Summary (BT/WLAN)
Designator Transmitters Frequency Band (MHZz) (Prﬁfls\'le/r;?ri; ?%%Zgni;
Bluetooth 2402-2480 0.005 0.005
FCC ; 'IEEN'?R%""“ada WLAN 2412-2462 0.018 0.018
WLAN 5180-5825 0.007 0.007

These MPE results herein demonstrate compliance to the FCC, ISED Canada and ICNIRP
Occupational/Controlled Exposure limit. FCC rules require compliance for Passengers and
Bystanders to the FCC General Population/Uncontrolled limits.

Although MPE is a convenient method of demonstrating RF Exposure requirements, SAR is
recognized as the “basic restriction”. For those configurations in Table 10 with **’, compliance to
the General Population / Uncontrolled SAR 1g limit of 1.6 W/kg is demonstrated through SAR
computational analysis.

The computational results show that this device, when used with the offered antennas in
accordance with the user manual instructions, exhibits the maximum peak average SAR values
indicated in the Table below for the configurations requiring SAR analysis.
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Table 19
Exposure Conditions L BT [P 2L BB
P SAR (1g)
Passenger 0.73 Wikg
Bystander 0.34 W/kg

19.0 User Instructions Considerations

In order to facilitate the task of professional users, the Safety Manual for this radio requires that
bystanders be kept at least 3 ft (90 cm) from the vehicle Body.
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Appendix A - Antenna Locations, Test Distances, and Cable Losses

Antenna locations

1. Roof (20cm from center)
2. Trunk (85cm from back of the back seat)
3. Trunk (center)
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Passenger Antenna mounting
(UHF2)

a GER A / 2 W

85cm I

—_— —
Nominal dimension for Roof Plate (W x L): 122¢cm x 157¢m 6cm, Back Bumper

Nominal dimension for Trunk Plate (W x L): 138cm x 72¢cm

Notes:
1.) Antenna location Al: APX mobile radio roof antenna mounting locations for passenger back and front testing
(UHF2)

2.) Antenna location A2: APX mobile trunk antenna mounting locations for passenger back and front testing
(UHF2)

3.) Total distance between trunk mount antenna and rear passenger is 85cm
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Bystander Antenna mounting
(UHF2)

Refer Note (B)

Refer Mote (5)

20cm

105cm

vy v

44 5cm

\ \@ ROOF / - \My .

| IN— N —

Mominal dimension for Roof Plate (W xL): 122cmx 157cm 6cm, Back Bumper

Nominal dimension for Trunk Plate (W xL): 138cmx 72cm

By-Stander (BS) Test Locations:

. Roof Mount
. Trunk Mount

Notes:
1) Antenna location Al: LMR antennas roof mount

2) Antenna location A3: LMR antennas trunk mount for bystander testing.

3) Antenna location W: Total 4 locations identified for BT/WLAN antenna mounting. (If LMR antennas installed at
trunk, BT/WLAN should install at roof and vice versa).

4) Total distance between Bystander 45 degree angles from the centered-trunk mount antenna is 91cm to maintain a
minimum 20cm separation between probe sensor and vehicle body.

5) Total distance between Bystander 90 degree angle from the centered-trunk mount antenna is 90cm (by moving
antenna location A3 12cm from center of the trunk).
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Seat scan areas
(Applicable to both front and back seats)

Meter - Probe

Bl - Probe diameteris 5.5cm

Head Area

Chest Area
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Test Cable
Teflon RG58A/U Loss Per 100 Feet

160 MHz -5dB
450 MHz -9 dB
1GHz-13.8dB

Form-MPE Auto Vehicle rpt. Rev 8.6
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Cable Losses

Customer Cable
RG-58A/U Loss Per 100 Feet (For LMR)
136 MHz—-5.5dB
450 MHz - 9.6 dB
900 MHz-13.9dB

PFP 240 Loss Per 100 Feet (For BT/WLAN)
2500 MHz - 12.9dB
5800 MHz -20.4 dB
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Appendix B - Probe Calibration Certificates

o, Y "
S & )

Canoiion Loy
St 120 8

Cert 1.D.: 134651

NETS-LINDGREN

SVETS: LINDGREN
Tracky S00XCMBEIE Ly Cat [
By A Dato 08.My20

Next Cal Due
WAt ey e cen

An ESCO Technologies Company
1301 Arrow Point Drive
Cedar Park, Texas 78613

512) 531-6400 .
(512) -

Certificate of Calibration Conformance

Page 1of 3

The instrument identified below has been individually calibrated in compliance with the following standard(s):
IEEE 1309 - 2013, institute of Electrical and Electronics Engineers, Standard for Calibration of Electromagnetic Field Sensors and

Probes, Excluding Antennas from @ kHz to 40 GHz

Environment Laboratory MTE is maintained in a temperature controlled environment with amblent conditions from 18 to 28 C, relative humidity
less than 90%. The mstrument under test has been calibrated in a suitable environment using an EMCO TEM Cell 5101C, GTEM 5305/5402 and
an RF Shielded EMC Chamber which is conducive to maintaining accurate and reliable measurement quality,

Manufacturer: ETS-Lindgren

Madel Number: E100

Serial Number/ 1D: 00224511

Tracking Number: S 000048638

Date Completed: 05-May-20

Test Type: Standard Field, Field Strength

Callbration Uncertainty:  Std Fiald Mathod
k=2, (95% Contidance Loved)

Tost Remarks:
00085887,

Operating Range: 100kHz - 5GHz

Instrument Type: Isotropsc Probe > 1 GHz

Date Code:

Alternate ID: MS10428

Customer: Motorola Solutions Malaysia Sdn

Bhd - Plot 2A, Medan Bayan Lepas,
Mukim 12 S\W.D. - Bayan Lepas -
Penang 11900 - Malaysla

100kHz - 8 GHz, +/-0.64 dB, Linearily +/- 0.95 dB, Isotropicty +/- 0.86

Probe recaived in lolerance thus before and afler data are the same. Calibration performed with customar's HI-2200 sn

Calibration Traceabiity. All Measuring and Test Equipment (M/TE) identifled below are traceable to the Sl units through the National
Insttute for Standards and Technology (NIST) o other recognized National Metrolagy Institute. Callbration Laboratory and Quallty System
controls are compliant with ISONEC 17025-2017 and ANSIINCSL Z540-1-1994,

Standards and Equipment Used: Condition of Instrument
Make / Model / Name / SN / Calibration Date Upon Recsipt:
HP 8648C Signal Generator 3836002236  04-May-21 In Toleranca to Internal Quality Standards
Keysight ES304A Power Sensor MYS610003¢  16-Apr-21 Oi :
Hewlett Packard  E44228 Swnal Generalor US40050591 09-Aug-20
Agilent E9304A Power Sensor MYAT409013 {BApegy. T volwancetointemal Quaifly Staodants
Agilent ES204A Power Sensor MY41488012  16-Apr-21
Rohde & Schwarz  NRP-Z31 Power Sensor 100733 06-Mar-21
Agilent E44138 Power Meter MY40510693  08-Awg-20
Agilent N19123A Power Moter MY50000415  16-Mar-21
Marcen| 2024 Signal Generator 1122431043 04-May-21
Rohde & Schwarz  NRVD Pawer Mater 828110/012 09-Jan-21
Howlatt Packard  E44198 Power Metar UsS39250717 14-Aug-20
Keysight ES3044 Power Sensor MYS56100005 16-Apr-21
Rohde & Schwarz  NRV-Z55 Thermal Power Sensor 100352 20-Sep-20
Rohde & Schwarz  NRV-Z55 Thermal Power Sensor 100037 22-0ct-20
Rohde & Schwarz  NRP-Z31 Power Sensof 100734 01-Aug-20
) MXG Analog Signal Gener MY532707 08-Fab-21

{2:51338
x n Comp!ﬂod By
ulje’ A. Aguino, Calbeation Technician

Ths

d on ay-20
. Calbraton Supervisar

vents ¥ recogrized notonal standarde usng cortroled procassss al o ETSUindgren Calbroson Loboralory. Lnosrizinties lisked are

d-md&«nlh-mmambodlnﬁﬁ'hxhwu 1297 Thix osctibcats wad soport may ok be reproduced, saoept 0 041 wihood Fa wdlon sppoval of £1S-Lindgren Coftration
Laberitcry in accorcddincs with ISOWEC 17025-2017 snd ANSUNCEL 2540-1-1904 Thi resuls o fis dhocummnt iwiwie ony 1 the dasi|5) inted aod shoudd rct be consdemed

rogeestrinnvo of 0 poprdason UNees oharwise nated OAF 1127 [0V11)
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CALIBRATION REPORT

Electric Field Sensor

Mode! SN Date: 06 May 2020

£100 00224511

HI-2200 00086887

New Instrument
.. Other
. Out of Talerance
Frequency Response X Within Tolarance
Fraguency Nominal
Response Field Cal Factor* Dewviation
MHz V/m (EspplletvEindicatod) d8

1 0.1 20 1.45 -3.22
2 0.5 20 1.12 -1.01
3 1 20 1.05 -0.43
4 3 20 1.00 -0.03
5 15 20 1.00 0.00
6 2712 20 1.01 -0.05
7 30 20 1.00 -0.04
8 75 20 1.01 -0.07
9 100 20 1.01 -0.11
10 150 20 1.01 -0.10
1" 200 20 1.00 -0.03
12 250 20 1.00 -0.04
13 300 20 0.99 0.08
14 400 20 1.01 -0.05
15 500 20 1.05 -0.46
16 600 20 1.05 -0.43
17 700 20 1.08 0.65
18 800 20 1.10 0.81
19 900 20 1.05 0.39
20 1000 20 1.00 0.00
21 2000 20 1.04 -0.32
22 2450 20 1.04 -0.38
23 3000 20 0.96 0.39
24 3500 20 0.90 0.91
25 4000 20 0.92 0.10
26 5000 20 1.01 -0.08
27 5500 20 1.25 -1.93
28 6000 20 1.33 -2.47

* Correcled electric fistd values {Vim) can be obtained by multipling the Cal Factor wilh the indicated
E fiald readings.

Linearity

maximum lineasity deviation s 0.42 d8

{measuremenis taken from 0.3 V/m to 800 Vim at 27,12 MHz)

Test Conditions
Calibration performed at amblent room temperature: 23 £3°C

Page 2 of 3
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SNETS-LINDGREN

An ESCO Technologies Company

PROBE ROTATIONAL RESPONSE

Model E100

S/N 00224511

Report SO004R638

Date Date of Calibration 06 May 2020
Time 08:45:13 AM

Isotropy *  + 0.308 dB/ -0.308 d3

e e i

270°
Figure 1: Probe Isatropic Response Chart.

Isotropic response is measured in a 20 V/m field at 400 MHz
*[sotropy is the maximum deviation from the geometric mean as defined by IEEE 1308-2013,

Page 3 of 3
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Certificate of Calibration S,
KEYSIGHT  1501EC 17025:2017 and ANSINCSL Z540.1-1994 ila\;-?/uﬁoe
TECHNOLOGIES 3 i

Certificate Number 210607-142845-cd4f83 //';__\\\ ¥ Aacchepitep
nula CALRNATION LASORATONY
AC-1498 20
Mode] Number H200; HI-2200 Customer
Mamufacturer ETS - Lindgren Motarola Solutions Malaysaa Sdn Bhd
Description Field Probe Plot 24 Medan Bayan Lepas Technoplex
Serial Number 00206937, 00086316 Industrial Park Mukim 12 SWD
Customer Asset No. MSI0208; MST0206 Bayan Lepas, Penang 11900
MALAYSIA
Date of Calibration 06212021 Location of Calibration
Temperature 23°C Keysight Technologies Inc.
Humidity 43%RH 1346 Yellowwood Read
Kimbaliton, I4 51543
United States
Thscuuﬁsthm&ewm been calibrated using applicable Keysight T adures and in compliance with ISOTEC 17025:2017 and
ANSINCSL Z540.1-1994 (R2002). Thethrympnzn?symxsmg\madnlsm“
Calibration Standard(s) Calibration Method(s) Calibration Procedure(s)
IEEE 5td 1309-2013 Section 4.1 Substitution 287330
IEEE Std 1309-2013 Section 5
IEEE Std 1309-2013 Section 82
IEEE Std 1309-2013 Section Annex &
IEEE Std 1309-2013 Secton A3
Calibration Software
NA
As Received Conditions

The measured values of the equipment were observed in specification at the poanrs tested.

Action Taken
No action was taken

As Completed Conditions
The measured values of the equipment were observed in specification at the poanrs tested.

Calibration Due
Based on the customer’s request, the next calibmtion 15 due on 21 Jun 2022

Remarks or Special Requirements

Client declned isotropic response testing. A probe position document 1 mcluded with this certificate. This calibration s valid only for the
alisnment mounting position specifisd m this report.

This calibration report shall not be reproduced. except in full The documentad results relate to the equipment calibratad only.

The test limits stated i the report comespond to the publizhad specifications of the equipment, at the poinss tested.

Keysight Technologies, Inc. v /
% 7
1346 Yellowwood Road e, m/
Kimballton, IA 51543 L
United States medtungxlonSen'LceCemerMmger
Tssue Date 28 Jun 2021 Paze T oi3
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Certificate of Calibration Wy

w ot S—

!(UEHVN%!?C'.‘!I ISOMEC 17025:2017 and ANSI/NCSL Z540.1-1994 ila\b‘ﬁ&
Certificate Number 210607-142845-cd4£83

SO RL (NS
ol bW CALBRATICN LABORATORY
AC-1458 20

Mzasurements are raceable to the Intemarional System of Units (SI) via natonal metrology institutes (www keysizht. comy'find NMI) that are siznaronies to
the CIPM Munaal Recognstion Arrangsment. @D - ¢

Calibration Equipment Used

AR 00W1000B Amp 11556 NA

EMCO 5302 GTEM 10223 NA 2003121915

Hewlett-Packard 86488 Signal Gensrator 102712 11/12/2021 201111-094600-5d28cd

¥l CC104 TEM 011521 NA

AR FI7000 Interface 11015 NA 700516

AR FL7006 Isotropic Probe 10046 07/17/2021 2018030428-1

Holaday HI-4422 Isotropic Probe 10022 107052022 2020070063-1

Unless otherwise noted. the calibration results are reported without factoring in the effect of uncertainty on the assessment of compliancespecification.

In Specification/Out of Specification Explanation

The standard criteria to determine the "In Specification'Ouz of Specification” status is based on one or maore of the following conditions, as requested by the
1. If the mamifacrurer has a for the item beinz then the calibration values are ¢
e ey e i e Sk e e e
mamuals, efc.

2. Where specificatons are callad out in a published standard. the calibration: results ar= compared to this specification. and the measured vakies must fall
within the standard's speafication.

3. In cases where the mamifacrurer, standard, or client does not identify any relevant specifications, applicable calibration results are compared to hastorical
data witha +/- 3 dB specification. -

Uncertainty of Measurement
The uncentainty evaluation has been performed m accordance with ISOTEC Guide 98-3:2008{GUM). The reported expanded cmyot'
stated as the standard uncertaity fmsmmu‘:n ebyu Bactor k such that the coverage probability comresponds to woamb%’f

Ihsmwnycmpmdsbacmmgebmmf fora

Parameter Range MU (+-)
RF Isotropic E-Field Probes - GTEM Cell - Frequency Response 10 kHz to 1000 MHz 097dB
RF Isotropic E-Field Probes - TEM Cel - Lineanty 5kHz 1o 800 MHz 0214B

TazeJoi5
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Date of Calibration: 21-June-2021

Date Printed: Monday, Jung 21, 2021

Customer Mame: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

H200; HI-2200

Frobe Serial No.: 00206937, 00086316

Frobe Model:

Temperature (Deg C). 23

Hurnidity (%) 48

Motes:

CAL CERT # 210607-142845-cd4f83

13.6
15
20
271
30
40
50
60
70
75
a0
90
100
150
175
200
250
300

Correction Factors

Mult
1.87
1.80
1.77
1.76
1.75
1.76
1.75
1.75
1.72
1.66
1.62
1.438
1.34
1.22
1.1
1.06
1.01
0.91
0.87
0.76
0.7
0.80
0.74
0.76

dB
545
510
4498
490
4.88
4.89
4.87
4.86
472
4.39
418
342
253
1.70
0.91
0.51
0.05
078
-123
-2.35
-2.30
-1.83
-2.62
-2.40

2021 Frequency Response.txt

Report ID: P25038-EME-00002
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2021 Limearity.txt

Date of Calibration: 21-June-2021

Date Printed: Monday, June 21, 2021

Customer Mame: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

Probe Model: H200; HI-2200

Probe Serial No.: 00206937; 00086316

Temperature (Deg C): 23

Humidity (%): 48

Motes:

CAL CERT # 210607-142845-cd4f83

Linearity

Freq Applied Field Indicated Field Max Dey
MHz Afm Alm dB
2712 0.04 0.042 043
2712 0.05 0.056 048
2712 0.08 0.086 054
2712 0.13 0.147 -0.85
2712 017 0.189 -0.81
2712 0.27 0.296 -0.87
2712 0.33 0.364 .76
2712 0.54 0584 .74
2712 0.67 0728 077
2712 0.80 0.876 -0.81
2712 0.93 1.018 082
2712 1.07 1178 -0.86
2712 1.20 1331 082
2712 1.32 1.4588 -1.05
2712 1.46 1.666 -1.16
2712 1.60 1.851 127

Taed o3
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W&G_critical_angle.doc

Probe Alignment/Mounting Position

The alignment/mounting position of the probe is critical. The correction factors given
from indicated alignment/mounting position of calibration can produce errors in excess of
6 dB.

The probe was positioned with the probe wand at a 35.3° angle position with the probe
head centered in front of the field source. The picture below is for probe positioning
for calibration.

Side View

353°
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Certificate of Calibration ..,

KEYSIGHT  1s01EC 17025:2017 and ANSINCSL Z540.1-1994

(’7
\ “\“\

TECHNOLOGIES /,.,.\_ 3
Certificate Number 210607-143843-b{7150 T
Zmms CALGRATCH LASORATORY
AC-1458 20
Model Number E100; HI-2200 Customer
Mamufacturer ETS - Lindgren Motarola Solutions Malaysia Sdn Bhd
Description Field Probe Plot 2A Madan Bayan Lepas Technoplex
Serial Nuzber 00206767 00086316 Industrial Park Mukim 12 SWD
Customer Asset No. N/A; MSI0206 Bayan Lepas, Penang 11900
MALAYSIA
Date of Calibration 0621/2021 Location of Calibration
Temperatare 23°C Keysight Technologies Inc.
Humidity 48%RH 1346 YeDowwood Road
Kimbaliton, 14 51543
United States
This certifies that the equz been calibrated licable Keysight edurss and in ¢ with ISOTEC 17025:2017 and
ANSIINCSLZS%.I-W(RM) mmmmwmsmﬁnw ———
Calibration Standard(s) Calbibration Method(s) Calibration Procedure(s)
IEEE Std 1309-2013 Section 4.1 Calculated, Substimution 287330
IEEE Std 1309-2013 Section 3
IEEE Std 1309-2013 Sxtion 82
IEEE Std 1309-2013 Secton Annex A
IEEE Std 1309-2013 Section A3
Calibration Software
Probe Calculated Method 3.14
As Received Conditi

The measured values of the equipment were observed in specification at the pomzs tested.

Action Taken
No action was taken

As Completed Conditions
The measured values of the equipment were observed in specification at the pomzs tested.

Calibration Due
Based on the customer’s request, the next calibration 5 due on 21 Jun 2022

Remarks or Special Requirements
A probe position document is inchded with this certificate. This calibration i valid only for the alisnment/mounting positon specified in this report.

This calivration report shall not be reproduced, except in fll The documented results relage to the equipment calibratad only.

The test limits stated m the report commespond to the published specifications of the equipment, at the poinss tested.

1346 Yell‘iwwood ;‘::dm. r; 7

Kimballton IA 51543 [ L < W
: andtl.angrlﬂm Service Center Manager
Issue Date 28 Jun 2021
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967 Report ID: P25038-EME-00002

Certificate of Calibration ..

N
KEYSIGHT 5.3 q 3 N
ISOMEC 17025:2017 and ANSI/NCSL Z540.1-1994 -
TECHNOLOGIES f/;__-_R\T
J J- bl o - -~
Certificate Number 210607-143843-bf7150 N ACCRNDFEED
T T B CALBRATION LABORATORY
AC-1458 20
Measurements are traceable to the Intemational System of Units (SI) via national insthutes (Www. comvfind' that are to
oy g ey : st (SD metrology (www keysight. NMD) signatories
Calibration Equipment Used
Monufacorer  Model Number _ Model Description EquipmentID  CalDueDate  Certificate Number
AR 00W1000B Amp 11546 NA
AR 15T4GI8 Amp 10888 NA NA
EMCO 5302 GTEM 10223 NA 2003121915
AR 75A250 Amp 10560 NA NA
Hewletr-Packard 83640L Siznal Gensrator 10038 1171872021 201111-115732-901be
Hewletr-Packard 84874 Power Sensor 10577 1270972021 201207-122604-395120
Hewlett-Packard 86488 Siznal Gensrator 10212 111272021 201111-004600-5d28cd
Schwarzheck Mess- BBHA 912D Hom 10194 1171772022 201111-115541-0b3béc
Elektronk
IF1 CcC104 TEM 011521 NA
AR DC7420 Directional Coupler 011173 1070172021 201001-095800-F0abd
Agilent Technologies, Inc.  E4419B EPM Senies Power Meater 10458 10706:2021 201001-100416-a7055d
AR FI7000 Interface 11015 NA 700516
AR FL7006 Isotropic Probe 10946 07/17/2021 2018030428-1
Holaday HI-4422 Isotropic Probe 10022 10/0672022 20200700831
Comphiance with Specification

Unless otherwise noted. the calibration results are reported without factoring m the effect of uncertainty on the assessment of compliance/spacification.
In Specification/Out of Specification Explanats
Ikmmcmaiamm&%Spdﬁammdmﬁm'smhwmmumdhmm.umﬁw&

1. If the mamufacturer has a specified specification for the item being calibrated, then the calibration vahues are compared to this specification. and the
vaiues must fall within the manufactarer’s specification. The specification may be obtained from the manufacturer’s web site. data sheets, equipment

manuals, etc.
2 Where specificatons are callad out in a published standard, the calibration results are compared to this specification, and the msasured vaiues nwst fall
wmthemnhrd’sspeaﬁxm .

3. In cases where the mamufacturer, standard, or chent does not identify any relevant spaciSications, applicable calibration results are compared to histonical
data witha =/~ 3 dB specification. o

Uncertainty of Measurement
The uncenainty evaluation has been performed & udmcewuhlSO’IECGmdeS’S—SJOOB(GL The reported expandad uncertainty of
mdumamduduanmofmu by the factor k such that the -h?magepobabmtvcmmdstomh 95’/

This probability carresponds to a coverage factor of k=2 for a normal di

Pageloi 1
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967

Certificate of Calibration

KEYSIGHT 1s01EC 17025:2017 and ANSINCSL Z540.1-1994

TECHNOLOGIES

Report ID: P25038-EME-00002

g = - T 3 —
Certificate Number 210607-143843-bf7150 f,,//,:\'\ S ASETEYUED
"/"h.:..\\"'\\ CALTIRATION LABCRATORY
AC-1488.20
Pevaemter Range MU (+-)
RF Isotropic E-Field Probes - GTEM Cell - Isotropic 10 kHz to 1000 MHz 0874B
RF Isotropic E-Field Probes - Anechoic Chamber - Fraquency Response (450 10 18,000) MHz 1148
RF Isotropic E-Field Probes - GTEM Cell - Frequency Response 10 kHz to 1000 MEz 08748
RF Isotropic E-Field Probes - TEM Cell - Linearsty 5kHz to 800 MHz 0214B
Paze 3 of 7
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967

2021 Frequency Response.txt

Date of Calibration: 21-June-2021
Date Printed: Monday, June 21, 2021

Customer Mame: Motorola Solutions Malaysia Sdn Bhd

Probe Manufacturer: ETS - Lindgren
Probe Model: E100; HI-2200

Probe Serial No.: 00206767, 00086316
Temperature {Deg C). 23

Humidity (%): 48
Motes:

CAL CERT #: 210607-143843-bf7150

Caorrection Factors

Frequency
in MHz

01
05

1

3

15
2712
30
75
100
150
200
250
300
400
500
600
700
800
Goo
1000
2000
2450
3000
3500
4000
5000
5500
G000

20Vim
Multiplier

147
127
1147
1.07
1.07
1.09
1.09
113
1.14
115
117
119
121
0.932
1.16
115
1.26
0.88
1.08
0.8z
0.92
0.87
079
0.87
0.88
0.96
0.9a8
112

dB

334
211
1.40
0.62
0.62
072
077
1.09
112
125
1.37
1.48
1.63
-0.59
127
122
203
-1.08
0.65
0.70
-0.70
-1.26
-2.06
-1.17
-1.10
-0.36
021
1M

Report ID: P25038-EME-00002

Form-MPE Auto Vehicle rpt. Rev 8.6
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967 Report ID: P25038-EME-00002

2021 Isotropic Response.txt

Date of Calibration: 21-June-2021

Date Printed: Monday, June 21, 2021

Customer Mame: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

Probe Model: E100; HI-2200

Probe Serial MNo.: 00206767, 00086316
Temperature {Deg C). 23

Humidity (%) 48

Motes:

CAL CERT # 210607-143843-bi7150

|sotropic Response at 400 MHz at 20Vim

Deqg Response
dbB
] 0.00
45 -0.04
a0 -0.04
135 -0.05
180 -0.04
225 0.13
270 017
35 017
360 -0.09
Mayx Dev. 0.17

Page Fof 7
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967 Report ID: P25038-EME-00002

2021 Limearity.txt

Date of Calibration: 21-June-2021

Date Printed: Monday, June 21, 2021

Customer Mame: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

Probe Model: E100; HI-2200

Probe Serial No.: 00206767, 00086316

Temperature (Deg C): 23

Humidity (%): 48

Maotes:

CAL CERT # 210607-143843-bf7150

Lineanty

Freq Applied Field Indicated Field Max Dev
MHz Wim Wim ]3]
2712 0.51 0.62 -1.70
2712 1.01 1.15 -113
2712 210 267 -2.08
2712 4.02 460 117
2712 8.08 915 -1.08
2712 15.08 15.80 041
2712 20.00 2050 -0.38
2712 3050 31.80 -0.36
2712 50.30 52.60 -0.38
2712 65.00 628.40 0.44
2712 10110 106.00 0.41
2712 12500 132.00 0.41
2712 202.30 213.00 045
2712 251.30 265.00 046
2712 301.00 318.00 048
2712 350.00 366.00 -0.44
2712 402.60 42500 047
2712 451.70 431.00 .55
2712 500.90 540.00 .65
2712 55010 601.00 077
2712 603.50 672.00 083

Page Gof 7
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FCC ID: AZ492FT4967 / IC: 109U-92FT4967 Report ID: P25038-EME-00002

W&G_critical_angle doc

Probe Alignment/Mounting Position

The alignment/mounting position of the probe is critical. The correction factors given
with calibration are valid only for the indicated alignment/mounting position. Deviation
from indicated alignment/mounting position of calibration can produce errors in excess of
6dB.

The probe was positioned with the probe wand at a 35.3° angle position with the probe
head centered in front of the field source. The picture below is for probe positioning
for calibration.

Side View

353°
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967 Report ID: P25038-EME-00002

Certificate of Calibration .,

=%
SO~
KEYSIGHT  1501EC 17025:2017 and ANSI/NCSL Z540.1-1994 lacwrA
TECHNOLOGIES e
Certificate Number 210607-142845-cd 4383 ",,//E:\\ Y ACCREDITED
! :M.uuArrmLAm oRY
AC-1488 20
Model Number H200; HI-2200 Customer
Mamfacturer ETS - Lindgren Motarola Solutions Malaysia Sdn Bhd
Description Field Probe Plot 24 Medan Bayan Lepas Technoplex
Serial Number 00206937 00086316 Industrial Park Mukim 12 SWD
Customer Asset No. MSI0208; MSI0206 Bayan Lepas, Penang 11900
MALAYSIA
Date of Calibration 06212021 Location of Calibration
Temperature 23°C Keysight Technologies Inc.
Humidity 48%RH 1346 Yellowwood Road
Kimbaliton, 14 51543
United States
Thsmﬁsmn!he&xm been calibrated licable Keysight edures and in compliance with ISOVTEC 17025:2017 and
ANSINCSL Z520.1-1994 (R2002). mwmmumnw
Calibration Standard(s) Cabbration Method(s) Cabbration Procedure(s)
IEEE Std 1309-2013 Section 4.1 Substitution 287330
IEEE Std 1309-2013 Section 5
IEEE Std 1309-2013 Section 8.2
IEEE Std 1309-2013 Section Annex A
IEEE Std 1309-2013 Section A3
Calibration Software
A
As Received Conditions
The measured values of the equipment were observed in specification at the ponts tested.
Action Taken
No action was taken.
As Completed Conditions
The measured values of the equipment were observed in specification at the ponts tested.
Calibration Due
Based on the customer’s request, the next calibmtion s due on 21 Jun 2022
Remarks or Special Requirements
Cli=nt decimed isotropc response testing. A probe position documnent 15 mcluded with this certificate. This calibration 5 valid only for the
alizmment mounting position specifisd m this report.
This calibration report shall not be reproduced, except in fll The documented results relate to the equipment calibrated only.
The test imits stated m the repart comespond to the published specifications of the equipment, at the poinss testad.
Keysight Technologies, Inc. 4 // >
1346 Yellowwood Road /’-’, .ff;“,-_ >
Kimballton, IA 51543 (A
United States Bum‘l!langﬂowa SenueCemMmagar
Issue Date 28 Jun 2021 PageToi3
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967 Report ID: P25038-EME-00002

Certificate of Calibration .,
M‘ KEYSIGHT  1501EC 17025:2017 and ANSUNCSL Z540.0-1994  §|3e-A

TECHNOLOGIES Pl
Certificate Number 210607-142845-cd 483 ’,//,;\\ & AREREOLELE D
Dol o\ CALGRATION LABORATORAY
AC-1458 20

T bility Inf 2

l&?&nmstegaﬁktohhmmﬂSmofUnn(S)mnmnﬂmobgm(mkwmm‘ﬁﬂmmumww

Calibration Equipment Used

Mamifacrarer Mods] Mol Descripti jpmentTD  CalDueDate  Certificate Number
AR 00W1000B Amp 11546 NA

EMCO 5302 GTEM 10223 NA 2003121915
Hewle-Packard 86438 Signal Gensrator 1027 11122021 201111-084600-5d28cd
i34 cC104 TEM 011521 NA

AR FI7000 Interface 11015 NA 700516

AR FL7006 Tsotropéc Probe 10046 071772021 2018030428-1
Holaday HI-412 Isotrapic Probe 10022 10052022 2020070063-1

Unless otherwise notad. the calibration results are reported without factoring in the effect of uncertainty on the assessment of comphiance/specification.

In Specification/Out of Specification Explanat;
Tl{:mmwm&’mwmmﬁmm"misbxedmmumof&ﬁolhlingcmﬂhs.asm&dbyh

1. If the mamufacrurer has a spedfied specification for the item ah‘bmad'lhmhahhxmwhmmcmmd this specification. and the
valnes must fall within the manufacturer’'s specification. The obtained from the manufacturer’s web site, data sheets, squpment

manals, etc.
2 Where are called outin a standard, the calibration results are ¢ 10 this and the measured values must fall
ﬂ!specxﬁunms published ompared specificaon,
3. In cases where the mamufacturer, standard, or cient does not identify any relevant spacifications, applicable calibration results are compared to histarical
chnwnha-’-Jstpeuﬁcm o

Uncertainty of Measurement

The uncentainty evaluation has pafmdmac:cdmewnhISO’IECGmdws-SJOOS(GL reported expanded uncertamney of

stated as the standard uncertainty of measurement k'?l!d mﬂ mm’?mmmmw ammmvaS'/.
This probabality carrespands to a coverage factor of k=2 for a normal

Parameter Range MU (+/-)

RF Isotropic E-Field Probes - GTEM Cell - Frequency Response 10 kHz to 1000 MHz 00748

RF Isotropic E-Field Probes - TEM Cell - Lineanty 5kHz 10 800 MHz 09148

Paze 1013
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967

Date of Calibration: 21-June-2021

Date Printed: Monday, June 21, 2021

Customer Name: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

H200; HI-2200

Probe Serial No_: 00206937, 00086316

Probe Model:

Temperature (Deg C). 23

Humidity (%): 48

Motes:

CAL CERT #: 210607-142845-cd4f83

1386
15
20
271
30
40
50
60
70
75
80
a0
100
150
175
200
250
300

Correction Factors

Mult
1.87
1.80
1.77
1.76
1.75
1.76
1.75
1.75
1.72
1.66
1.62
1.48
1.34
1.22
1.11
1.06
1.1
0.91
0.87
0.786
0.77
0.80
0.74
0.76

dB
5.45
510
4.498
4.90
4.88
4.89
4.87
4.86
472
439
418
3.42
2.53
1.70
0.
0.51
0.05
078
-1.23
235
-2.30
-1.93
-2.62
-2.40

2021 Frequency Responae.txt

Report ID: P25038-EME-00002

Form-MPE Auto Vehicle rpt. Rev 8.6
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FCC ID: AZ492FT4967 / I1C: 109U-92FT4967 Report ID: P25038-EME-00002

2021 Linearity.txt

Date of Calibration: 21-June-2021

Date Printed: Monday, June 21, 2021

Customer Name: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

Probe Model: H200; HI-2200

Probe Serial No.: 00206937; 00086316

Temperature (Deg C). 23

Humidity (%): 48

Motes:

CAL CERT # 210807-142845-cd4f83

Lineanty

Freq Applied Field Indicated Field Max Dev
MHz Alm Adm dB
2712 0.04 0.042 043
2712 0.05 0.056 048
2712 0.08 0.086 054
2712 0.13 0.147 -0.85
2712 017 0.189 -0.81
2712 0.27 0.296 -0.87
2712 0.33 0.364 .76
2712 0.54 0.584 0.74
2712 0.67 0728 077
2712 0.80 0.876 0.8
2712 0.93 1.0149 082
2712 1.07 1.178 -0.86
2712 1.20 1331 082
2712 133 1.488 -1.05
2712 1.46 1.666 -1.16
2712 1.60 1.851 127

ST
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FCC ID: AZ492FT4967 / IC: 109U-92FT4967 Report ID: P25038-EME-00002

W&G_critical_angle.doc

Probe Alignment/Mounting Position

The alignment/mounting position of the probe is critical. The correction factors given
with calibration are valid only for the indicated alignment/mounting position. Deviation
from indicated alignment/mounting position of calibration can produce errors in excess of
6 dB.

The probe was positioned with the probe wand at a 35.3° angle position with the probe
head centered in front of the field source. The picture below is for probe positioning
reference only. The equipment shown does not necessarily indicate the equipment used
for calibration.

Side View

353°
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038-EME-00002

Appendix C - Photos of Assessed Antennas
(Refer to Exhibit 7B)
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Appendix D - MPE Measurement Results
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038-EME-00002

Table D.1
MPE measurement data for Bystander
D.U.T. Info. Probe Info. MPE Measurements
Avg. Max
S Bystander (BS) Positions DUT over Calc. Calc.
Ant. Max Initial “ probe ® ® Max. Body P.D. P.D.
@pAnt Ant. Model/ Gain Ant. Meas. Tx Freq Pwr Pwr Test E/H Cal. Test Meas. 100 120 140 160 180 200 X (mw/ (mw/ (mw/
Loc. Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Unit 20 cm 40 cm 60 cm 80 cm cm cm cm cm cm cm Factor cm2) cm2) cm2)
HABA4003A, 90(Actual
Roof 450 MHz - 470 2.15 105 cm) 450.0125 54.0 52.4 CW E 1.060 BS 2 0.014 0.019 0.027 0.048 0.072 0.137 0.276 0.423 0.463 0.436 0.5 0.203 0.102 0.100
MHz
HAB4003A, 90(Actual
Roof 450 MHz - 470 2.15 105 cm) 460.0000 54.0 533 Ccw E 1.070 BS 2 0.005 0.009 0.031 0.060 0.096 0.137 0.276 0.460 0.549 0.456 0.5 0.222 0.111 0.110
MHz
HAE4003A, 90(Actual
Roof 450 MHz - 470 2.15 105 cm) 469.9875 54.0 535 Ccw E 1.080 BS 2 0.015 0.010 0.020 0.042 0.067 0.147 0.274 0.378 0.407 0.363 0.5 0.186 0.093 0.090
MHz
HAB4O011A, 90(Actual
Roof 450 MHz - 470 5.65 105 cm) 450.0125 54.0 52.4 Ccw E 1.060 BS 2 0.000 0.001 0.002 0.004 0.013 0.034 0.092 0.210 0.298 0.234 0.5 0.094 0.047 0.050
MHz
HAE4O011A, 90(Actual
Roof 450 MHz - 470 5.65 105 cm) 460.0000 54.0 53.3 Ccw E 1.070 BS 2 0.000 0.000 0.003 0.006 0.016 0.033 0.117 0.324 0.491 0.414 0.5 0.150 0.075 0.080
MHz
HAEAOLLA, 90(Actual
Roof 450 MHz - 470 5.65 105 cm) 469.9875 54.0 535 cw E 1.080 BS 2 0.000 0.000 0.002 0.004 0.006 0.016 0.071 0.226 0.358 0.329 0.5 0.109 0.055 0.060
MHz
HAEGOL3A, 90(Actual
Roof 380 MHz - 470 4.15 105 cm) 450.0125 54.0 52.4 cw E 1.060 BS 2 0.008 0.009 0.017 0.047 0.071 0.132 0.252 0.370 0.377 0.311 0.5 0.169 0.085 0.090
MHz
HAEGOL3A, 90(Actual
Roof 380 MHz - 470 4.15 105 cm) 460.0000 54.0 533 cw E 1.070 BS 2 0.005 0.010 0.031 0.071 0.097 0.144 0.310 0.471 0.494 0.372 0.5 0.214 0.107 0.110
MHz
HAEGOL3A, 90(Actual
Roof 380 MHz - 470 4.15 105 cm) 469.9875 54.0 535 cw E 1.080 BS 2 0.008 0.008 0.021 0.040 0.066 0.134 0.301 0.408 0.388 0.317 0.5 0.182 0.091 0.090
MHz

MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038 -EME-00002
Table D.1 (Continued)

MPE measurement data for Bystander

D.U.T. Info. Probe Info. MPE Measurements
Bystander (BS) Positions
Avg. Max
@ DUT over Calc. calc.
Ant. Max Initial “ probe ® ® Max. Body P.D. P.D.
@Ant Ant. Model/ Gain Ant. Meas. Tx Freq Pwr Pwr Test E/H Cal. Test Meas. 100 120 140 160 180 200 X (mw/ (mw/ (mw/
Loc. Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Unit 20 cm 40 cm 60 cm 80 cm cm cm cm cm cm cm Factor cm2) cm2) cm2)
HAE6016A, 90(Actual
Roof | 450MHz-512 | 2.5 oo | 4500125 | 540 | 524 | cw E 1060 | BS 2 0004 | 0005 | .009° | 0023 | 0036 | 0063 | 0.132 | 0196 | 0233 | 0222 05 0108 | 0054 | 0.060
MHz
HAEG016A, o0(Actual
Roof | 450MHz-512 | 2.15 oo | 4600875 | 540 | 535 | cw E 1080 | BS 2 0006 | 0009 | 0017 | 0041 | 0060 | 0146 | 0295 | 0389 | 0417 | 0.403 05 0192 | 0096 | 0.100
MHz
HAEB016A, 90(Actual
Roof | 450MHz-512 | 2.15 oo | 4825000 | 540 | s38 | cw E 100 | BS 2 0005 | 0007 | 0012 | 0035 | 0078 | 0152 | 0273 | 0396 | 0484 | 0.489 05 0210 | 0105 | 0.110
MHz
HAEG016A, o0(Actual
Roof | 450MHz-512 | 2.15 oo | 4985000 | 480 | 413 | cw E 1100 | BS 2 0014 | 0005 | 0010 | 0043 | 0081 | 0113 | 0.174 | 0252 | 0338 | 0.382 05 0155 | 0078 | 0.090
MHz
HAEG016A, S0(Actual
Roof | 450MHz-512 | 2.15 1(§5inl§ 51190875 | 480 | 414 | cw E 1100 | BS 2 0002 | 0006 | 0012 | 0051 | 0069 | 0084 | 0.121 | 0215 | 0315 | 0.298 05 0129 | 0065 | 0070
MHz
Roof HAEG031A, 415 | cwal 1 en01os | sa0 | s24 | cw E 1060 | BS 2 0010 | 0013 | 0022 | 0058 | 0000 | 0159 | 0310 | 0439 | 0451 | 0378 05 0205 | 0102 | 0.110
380-520MHz 105 cm)
Roof HAEG031A, 415 | el 1 ea0ers | 540 | 535 | cw E 1080 | BS 2 0010 | 0014 | 0020 | 0048 | 0064 | 0154 | 0325 | 0435 | 0425 | 0.334 05 0197 | 0099 | 0.100
380-520MHz 105 cm)
Roof HAEG031A, 415 | el o500 | s40 | s38 | cw E 100 | BS 2 0007 | 0009 | 0011 | 0027 | 0072 | 0170 | 0310 | 0424 | 0434 | 0.365 05 0199 | 0099 | 0.100
380-520MHz 105 cm)
Roof HAEG031A, 415 | el 1 eecn00 | as0 | 413 | cw E 1100 | BS 2 0004 | 0009 | 0010 | 0046 | 0091 | 0120 | 0206 | 0285 | 0323 | 0.299 05 0154 | 0077 | 0.090
380-520MHz 105 cm)

MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038 -EME-00002
Table D.1 (Continued)

MPE measurement data for Bystander

D.U.T. Info. Probe Info. MPE Measurements
Bystander (BS) Positions Avg. Max
@ DUT over Calc. calc.
Ant. Max Initial “ probe ® ® Max. Body P.D. P.D.
@Ant Ant. Model/ Gain Ant. Meas. Tx Freq Pwr Pwr Test E/H Cal. Test Meas. 100 120 140 160 180 200 X (mw/ (mw/ (mw/
Loc. Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Unit 20 cm 40 cm 60 cm 80 cm cm cm cm cm cm cm Factor cm2) cm2) cm2)
HAEB016A, 90(Actual
Roof 450MHz- | 215 oo | 4500125 | 540 | 524 | cw E 1060 | BS 2 0004 | 0005 | .009° | 0023 | 0036 | 0063 | 0.132 | 0196 | 0233 | 0222 05 0108 | 0054 | 0.060
512 MHz
HAEG016A, 90(Actual
Roof 450MHz- | 215 oo | 4600875 | 540 | 535 | cw E 1080 | BS 2 0006 | 0009 | 0017 | 0041 | 0060 | 0146 | 0295 | 0389 | 0417 | 0.403 05 0192 | 0096 | 0.100
512 MHz
HAEG016A, 90(Actual
Roof 450MHz- | 215 oo | 425000 | 540 | 38 | cw E 100 | BS 2 0005 | 0007 | 0012 | 0035 | 0078 | 0152 | 0273 | 0396 | 0484 | 0.489 05 0210 | 0105 | 0.110
512 MHz
HAEG016A, o0(Actual
Roof 450MHz- | 215 oo | 4985000 | 480 | 413 | cw E 1100 | BS 2 0014 | 0005 | 0010 | 0043 | 0081 | 0113 | 0174 | 0252 | 0338 | 0.382 05 0155 | 0078 | 0.090
512 MHz
HAEG016A, 90(Actual
Roof 450MHz- | 215 oo | sieers | 480 | 414 | cw E 1100 | BS 2 0002 | 0006 | 0012 | 0051 | 0069 | 0084 | 0121 | 0215 | 0315 | 0.298 05 0129 | 0065 | 0070
512 MHz
Roof HABGOSLA, |5 | S0(Actal | ygn 0105 | 540 | 524 | cw E 1060 | BS 2 0010 | 0013 | 0022 | 0058 | 0000 | 0159 | 0310 | 0439 | 0451 | 0378 05 0205 | 0102 | 0.110
380-520MHz 105 cm)
Roof HABGOSLA, |5 | S0(Actal | yeq a5 | 540 | 535 | cw E 1080 | BS 2 0010 | 0014 | 0020 | 0048 | 0064 | 0154 | 0325 | 0435 | 0425 | 0.334 05 0197 | 0099 | 0.100
380-520MHz 105 cm)
Roof HABGOSIA, |5 | S0(Actal | gy g0y | 540 | 538 | cw E 100 | BS 2 0007 | 0009 | 0011 | 0027 | 0072 | 0170 | 0310 | 0424 | 0434 | 0.365 05 0199 | 0099 | 0.100
380-520MHz 105 cm)
Roof HABB031A, | g | 90(Actual | poe 5000 | 4g0 | 413 | cw E 1100 | BS 2 0004 | 0009 | 0010 | 0046 | 0091 | 0120 | 0206 | 0285 | 0323 | 0.209 05 0154 | 0077 | 0.090
380-520MHz 105 cm)
Roof HAEBB031A, | g | 90(Actial 501 g5 | 4g0 | 414 | cw E 1100 | BS 2 0004 | 0008 | 0014 | 0067 | 0092 | 0103 | o168 | 0269 | 0314 | 0.257 05 0143 | 0071 | 0.080
380-520MHz 105 cm)

MPE calculations are defined in section 15.0.

Form-MPE Auto Vehicle rpt. Rev 8.6 Page 55 of 66




FCC ID: AZ492FT4967 / 1C: 109U-92FT4967

MPE measurement data for Bystander

Report ID: P25038 -EME-00002
Table D.1 (Continued)

D.U.T. Info.

Probe Info.

MPE Measurements

Avg. Max
© Bystander (BS) Positions buT over Calc. Calc.
Ant. Max | Initial ® Pprobe ® ® Max. Body P.D. P.D.
@pAnt Ant. Model/ Gain Ant. Meas. Tx Freq Pwr Pwr Test E/H Cal. Test Meas. 100 120 140 160 180 200 TX (mw/ (mw/ (mw/
Loc. Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Unit 20cm 40cm 60 cm 80 cm cm cm cm cm cm cm Factor cm2) cm2) cm2)
Roof HAEB031A, | g | 90(Actial | 51q0075 | 300 | 209 | cw E 1100 | BS 2 0004 | 0007 | 0016 | 0026 | 0027 | o061 | 0123 | 0213 | 0230 | 0.8 05 0009 | 0049 | 0.050
380-520MHz 105 cm)
Roof | RABAOIBAR | .5 | S0(Actual | yq4qe75 | 4g0 | 410 | cw E 1100 | BS 2 0001 | 0003 | 0005 | 0014 | 0014 | oow0 | oo0ss | o161 | 0364 | 0375 05 0108 | 0054 | 0.060
B, 494 MHz - 105 cm)
512MHz
Roof | RABA0IBAR | .5 | S0(Actual | gospng | 40 | 415 | cw E 1100 | BS 2 0001 | 0002 | 0004 | 0006 | 0005 | 0007 | ooss | 0135 | 0320 | 0302 05 0000 | 0045 | 0.050
B, 494 MHz - 105 cm)
512MHz
Roof | RABA0IBAR | .5 | S0(Actal | 5y ge75 | 4g0 | 414 | cw E 1100 | BS 2 0003 | 0003 | 0002 | 0010 | 0011 | 0009 | oo4s | 0178 | 0318 | 0.269 05 0004 | 0047 | 0.050
B, 494 MHz - 105 cm)
512MHz
RAE4014AR o0(Actual
Roof | B 445-470 | 7.5 oo | 4500125 | 540 | s24 | cw E 1060 | BS 2 0003 | 0003 | 0006 | 0004 | 0007 | 0006 | 0.033 | 0160 | 0339 | 0.385 05 0100 | 0050 | 0.050
MHz
RAE4014AR o0(Actual
Roof | B 445-470 | 7.5 oo | 4600000 | s40 | s33 | cw E 1070 | BS 2 0002 | 0002 | 0006 | 0010 | 0011 | 0013 | 0.065 | 0262 | 0468 | 0.430 05 0136 | 0068 | 0070
MHz
RAE4014AR s0(Actuzl
Roof | B 445-470 | 7.5 1(§5inl§ 4609875 | 540 | 535 | cw E 1080 | BS 2 0002 | 0005 | 0006 | 0010 | 0006 | 0016 | 0.062 | 0207 | 0363 | 0.348 05 0110 | 0055 | 0.060
MHz
HAE4011A,
Trunk | 450 MHz- | 5.65 9 4500125 | 540 | 524 | cw E 1060 | BS 2 0005 | 0006 | 0007 | 0031 | 0159 | 0377 | 0471 | 0269 | 0083 | 0.114 05 0161 | 0081 | 0.080
470 MHz
HAE4011A,
Trunk | 450 MHz- | 5.65 9 4600000 | 540 | 533 | cw E 1070 | BS 2 0011 | 0009 | 0011 | 0073 | 0203 | 0615 | 0681 | 0364 | 0094 | 0.157 05 0237 | 0119 | 0120
470 MHz
HAE4011A,
Trunk | 450 MHz- | 5.65 9 4609875 | 540 | 535 | cw E 1080 | BS 2 0010 | 0005 | 0007 | 0030 | 0234 | 0489 | 0649 | 0340 | 0103 | 0.111 05 0213 | 0107 | 0110
470 MHz
HAE6013A,
Tk | 380MHz- | 415 90 4500125 | 540 | 524 | cw E 1060 | BS 2 0100 | 0092 | 0126 | 0159 | 0410 | 0513 | 0512 | 0351 | 0207 | 0122 05 0275 | 0137 | 0.40
470 MHz
HAE6013A,
Tk | 380MHz- | 415 9 460.0000 | 540 | 533 | cw E 1070 | BS 2 0094 | 0067 | 0141 | 0166 | 0424 | 0651 | 0613 | 0366 | 0152 | 0083 05 0295 | 0147 | 0.150
470 MHz
MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038 -EME-00002
Table D.1 (Continued)

MPE measurement data for Bystander

D.U.T. Info. MPE Measurements
Probe Info.
. Avg. Max
® Bystander (BS) Positions DUT over Calc. Calc.
Ant. Max | Initial “ Pprobe ® ® Max. Body P.D. P.D.
@pAnt Ant. Model/ Gain Ant. Meas. Tx Freq Pwr Pwr Test E/H Cal. Test Meas. 100 120 140 160 180 200 X (mw/ (mw/ (mw/
Loc. Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Unit 20cm 40cm 60 cm 80 cm cm cm cm cm cm cm Factor cm2) cm2) cm2)
HAEG013A,
Trunk 380 MHz - 4.15 90 469.9875 54.0 53.5 CW E 1.080 BS 2 0.067 0.048 0.097 0.199 0.458 0.678 0.623 0.424 0.232 0.097 0.5 0.315 0.157 0.160
470 MHz
HAEGO031A,
Trunk 380-520MHz 4.15 90 450.0125 54.0 52.4 Ccw E 1.060 BS 2 0.100 0.091 0.120 0.153 0.360 0.566 0.516 0.341 0.213 0.113 0.5 0.273 0.136 0.140
HAEGO031A,
Trunk 380-520MHz 4.15 90 469.9875 54.0 535 Ccw E 1.080 BS 2 0.068 0.050 0.126 0.216 0.490 0.677 0.658 0.451 0.253 0.097 0.5 0.332 0.166 0.170
HAEG031A,
Trunk 380-520MHz 4.15 90 482.5000 54.0 53.8 Ccw E 1.090 BS 2 0.065 0.067 0.133 0.228 0.424 0.601 0.580 0.403 0.238 0.104 0.5 0.309 0.155 0.160
HAEG031A,
Trunk 380-520MHz 4.15 90 496.5000 48.0 413 Ccw E 1.100 BS 2 0.047 0.065 0.100 0.136 0.326 0.423 0.308 0.187 0.117 0.054 0.5 0.194 0.097 0.110
HAEG031A,
Trunk 380-520MHz 4.15 90 511.9875 48.0 414 Ccw E 1.100 BS 2 0.039 0.062 0.073 0.164 0.315 0.410 0.334 0.213 0.112 0.066 0.5 0.197 0.099 0.110
HAEG031A,
Trunk 380-520MHz 4.15 60 519.9875 30.0 29.9 cw E 1.100 BS 2 0.013 0.068 0.058 0.226 0.411 0.474 0.324 0.195 0.145 0.069 0.5 0.219 0.109 0.110
RAE4016AR
Trunk B. 494 MHz - 7.15 90 494.9875 48.0 41.0 cw E 1.100 BS 2 0.022 0.021 0.015 0.006 0.074 0.252 0.332 0.234 0.094 0.082 0.5 0.124 0.062 0.070
512MHz
RAE4016AR
Trunk B. 494 MHz - 7.15 90 503.0000 48.0 415 cw E 1.100 BS 2 0.017 0.021 0.014 0.014 0.084 0.259 0.328 0.174 0.037 0.040 0.5 0.109 0.054 0.060
512MHz
RAE4016AR
Trunk B. 494 MHz - 7.15 90 511.9875 48.0 414 cw E 1.100 BS 2 0.016 0.022 0.023 0.026 0.141 0.330 0.420 0.260 0.100 0.034 0.5 0.151 0.076 0.090
512MHz
RAE4014AR
Trunk B, 445 - 470 7.15 90 450.0125 54.0 52.4 cw E 1.060 BS 2 0.037 0.023 0.023 0.009 0.038 0.244 0.469 0.438 0.196 0.082 0.5 0.165 0.083 0.090
MHz
RAE4014AR
Trunk B, 445 - 470 7.15 90 460.0000 54.0 53.3 cw E 1.070 BS 2 0.032 0.021 0.024 0.013 0.135 0.464 0.620 0.442 0.118 0.059 0.5 0.206 0.103 0.100
MHz
RAE4014AR
Trunk B, 445 - 470 7.15 90 469.9875 54.0 535 cw E 1.080 BS 2 0.035 0.018 0.024 0.041 0.187 0.496 0.592 0.429 0.145 0.035 0.5 0.216 0.108 0.110
MHz

MPE calculations are defined in section 15.0.

Form-MPE Auto Vehicle rpt. Rev 8.6 Page 57 of 66




FCC ID: AZ492FT4967 / 1C: 109U-92FT4967

Report ID: P25038 -EME-00002

Table D.1 (Continued)

MPE measurement data for Bystander

D.U.T. Info.

MPE Measurements

Probe Info.
. Avg. Max
® Bystander (BS) Positions DUT over Calc. Calc.
Ant. Max | Initial ® Pprobe ® ® Max. Body P.D. P.D.
@pAnt Ant. Model/ Gain Ant. Meas. Tx Freq Pwr Pwr Test E/H Cal. Test Meas. 100 120 140 160 180 200 X (mw/ (mw/ (mw/
Loc. Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Unit 20cm 40cm 60 cm 80 cm cm cm cm cm cm cm Factor cm2) cm2) cm2)
HAEG031A,
Trunk 380-520MHz 4.15 90 469.9875 54.0 53.5 CW E 1.080 BS 2 0.068 0.050 0.126 0.216 0.490 0.677 0.658 0.451 0.253 0.097 0.5 0.332 0.166 0.170
HAEGO031A,
Trunk 380-520MHz 4.15 90 469.9875 54.0 535 Ccw E 1.080 BS 2 0.068 0.050 0.126 0.216 0.490 0.677 0.658 0.451 0.253 0.097 0.5 0.332 0.166 0.170
45 degrees
HAEG031A,
Trunk 380-520MHz 4.15 90 469.9875 54.0 53.5 CW E 1.080 BS 2 0.049 0.080 0.139 0.340 0.560 0.692 0.638 0.408 0.217 0.101 0.5 0.347 0.174 0.175
90 degrees
HAEG031A,
Trunk 380-520MHz 415 90 469.9875 54.0 53.5 cw E 1.080 BS 2 0.049 0.080 0.139 0.340 0.560 0.692 0.638 0.408 0.217 0.101 0.5 0.347 0.174 0.175

MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038-EME-00002

Table D.2
MPE measurement data for Passenger
D.U.T. Info. Probe Info. © Meas. Unit
Lower
Ant. Ant. ©Max | Initial “ Pprobe ® Trunk/

@pAnt Gain Meas. Tx Freq Pwr Pwr Test E/H Cal. Test MPE Head/ Chest/ Bottom DUT Max. Avg. over Body Calc. P.D. Max Calc. P.D.
Loc. Ant. Model/ Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Measurements Top 1/3 Middle 1/3 1/3 TX Factor (mW/ cm2) (mW/ cm2) (mW/ cm2)
Roof | MARMODIAASOMHZ- |y 15 90 4500125 | 540 524 | cw E 1.060 PB 2 0.043 0.072 0.123 05 0.084 0.042 0.040
Roof | MARMODIAASOMHZ- |y 15 90 4600000 | 540 533 | cw E 1.070 PB 2 0.043 0.085 0.109 05 0.084 0.042 0.040
Roof | MARMODIAASOMHZ- |y 15 90 4699875 | 540 535 | cw E 1.080 PB 2 0.051 0.080 0.105 05 0.085 0.042 0.040
Roof | MARIOLASOMHZ- | 565 NA 4500125 | 540 524 | cw E 1.060 PB 2 0.012 0.006 0.004 05 0.008 0.004 0.000
Roof | MARIOLASOMHZ- | 565 NA 4600000 | 540 533 | cw E 1.070 PB 2 0.010 0.008 0.007 05 0.009 0.004 0.000
Roof | MARIOLASOMHZ- | 565 NA 4699875 | 540 535 | cw E 1.080 PB 2 0.015 0.008 0.009 05 0.011 0.006 0.010
Roof | MAEGOLIASBOMHz- |y 45 NA 4500125 | 540 524 | cw E 1.060 PB 2 0.075 0.079 0.114 05 0.095 0.047 0.050
Roof HAEG%%AMﬁS MHz- | 415 NA 460.0000 | 540 53.3 cow E 1.070 PB 2 0.057 0.084 0.141 05 0.101 0.050 0.050
Roof HAEG%%A,\’AﬁS MHz- 1 415 NA 469.9875 | 540 535 | cw E 1.080 PB 2 0.062 0.086 0.112 05 0.093 0.047 0.050
Roof HAEG%leAMﬁS MHz- | 515 ) 4500125 | 54.0 524 | cw E 1.060 PB 2 0.060 0.065 0.089 05 0.076 0.038 0.040
Roof HAEG%ll‘;AMﬁS MHz- 1 515 9 469.9875 | 540 53.5 cw E 1.080 PB 2 0.047 0.047 0.092 05 0.067 0.033 0.030
Roof HAEG%ll‘;AM“:S MHz- 1 515 ) 4825000 | 54.0 53.8 cw E 1.090 PB 2 0.101 0.079 0.097 05 0.100 0.050 0.050
Roof HAEG%leAMﬁS MHz- | 515 9 4965000 | 480 413 cw E 1.100 PB 2 0.036 0.023 0.027 05 0.032 0.016 0.020
Roof HAEG%leAMﬁS MHz- | 515 9 5119875 | 48.0 a4 | cw E 1.100 PB 2 0.025 0.027 0.040 05 0.034 0.017 0.020
Roof HAEG031A, 4.15 NA 4500125 | 540 524 | cw E 1.060 PB 2 0.093 0.076 0.102 05 0.096 0.048 0.050

380-520MHz
Roof HAEG031A, 415 NA 4699875 | 540 53.5 cw E 1.080 PB 2 0.080 0.085 0.134 05 0.107 0.054 0.050

380-520MHz
Roof HAEG031A, 415 NA 4825000 | 540 53.8 cw E 1.090 PB 2 0.001 0.085 0.115 05 0.106 0.053 0.050

380-520MHz
Roof HAEG031A, 415 NA 4965000 | 480 413 cw E 1.100 PB 2 0.053 0.034 0.031 05 0.043 0.022 0.030

380-520MHz

MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038 -EME-00002
Table D.2 (Continued)

MPE measurement data for Passenger

D.U.T. Info. Probe Info. © Meas. Unit
Lower
Ant. Ant. © Max Initial “ probe ® Trunk/

@Ant Gain Meas. Tx Freq Pwr Pwr Test E/H Cal. Test MPE Head/ Chest/ Bottom DUT Max. Avg. over Body Calc. P.D. Max Calc. P.D.
Loc. Ant. Model/ Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Measurements Top 1/3 Middle 1/3 1/3 TX Factor (mW/ cm2) (mW/ cm2) (mW/ cm2)
Roof pEen, 4.15 NA 5119875 | 480 414 cw E 1.100 PB 2 0.030 0.028 0.047 05 0.039 0.019 0.020
Roof s 4.15 NA 5199875 | 300 29.9 cw E 1.100 PB 2 0.026 0.019 0.018 05 0.023 0.012 0.010
Roof R %4 7.15 NA 4949875 | 480 | 410 | cw E 1100 | PB 2 0.004 0.003 0.005 05 0.004 0.002 0.000
Roof RALA010ARS, 494 7.15 NA 503.0000 | 480 45 cow E 1.100 PB 2 0.008 0.006 0.006 05 0.007 0.004 0.000
Roof R 94 7.15 NA 5119875 | 480 414 cw E 1.100 PB 2 0.004 0.002 0.004 05 0.004 0.002 0.000
Roof RABAOLIARS, 445 - 7.15 NA 4500125 | 540 524 cw E 1.060 PB 2 0.004 0.007 0.011 05 0.008 0.004 0.000
Roof RABAOLIARS, 445 - 7.15 NA 4600000 | 540 53.3 cw E 1.070 PB 2 0.011 0.017 0.032 05 0.021 0.011 0.010
Roof RABAOLIARS, 445 - 7.15 NA 4699875 | 540 53.5 cw E 1.080 PB 2 0.009 0.012 0.021 05 0.015 0.008 0.010

Trunk | HABAOLLA ASOMHz- 1 5 65 NA 4500125 | 540 524 cw E 1.060 PB 2 0.362 0.176 0.138 05 0.239 0.120 0.120

Trunk HAE“%IOAM“:S MHz- 1 565 NA 460.0000 54.0 533 cw E 1.070 PB 2 0.400 0.250 0.206 05 0.305 0.153 0.150

Trunk HAE“%IOAM“:S MHz- 1 565 NA 469.9875 54.0 535 cw E 1.080 PB 2 0.365 0.186 0.163 05 0.256 0.128 0.130

Trunk HAEG%%AMT‘ES MHz- 1 415 NA 4500125 | 54.0 52.4 cw E 1.060 PB 2 0.626 0.416 0.450 05 0.528 0.264 0.270

Trunk HAEG%%AMT‘ES MHz- 1 415 NA 460.0000 | 54.0 533 cw E 1.070 PB 2 0.595 0.402 0.356 05 0.482 0.241 0.240

Trunk HAEG%%AM??S MHzZ- 1 415 NA 460.9875 | 54.0 535 cw E 1.080 PB 2 0.670 0.360 0.473 05 0.543 0.272 0.270

Trunk 32(’?_';383@2 415 NA 4500125 | 54.0 52.4 cw E 1.060 PB 2 0.836 0.488 0.498 05 0.644 0.322 0.332

Trunk 32(’?_';383@2 415 NA 460.9875 | 54.0 535 cw E 1.080 PB 2 0.740 0.464 0.509 05 0.615 0.308 0.310

Trunk 339_'2383:2 415 NA 4825000 | 54.0 53.8 cw E 1.090 PB 2 0.900 0.464 0.482 05 0.669 0.335 0.340

Trunk 339_'2383:2 415 NA 4965000 | 48.0 413 cw E 1.100 PB 2 0.606 0.444 0.395 05 0.530 0.265 0.310

MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967

Report ID: P25038 -EME-00002
Table D.2 (Continued)

MPE measurement data for Passenger

D.U.T. Info. Probe Info. © Meas. Unit
Ant. Lower
Ant. Meas. © Max Initial “ probe ® Trunk/ DUT Avg. over Calc. P.D. Max Calc.
@pAnt Gain Dist. Tx Freq Pwr Pwr Test E/H Cal. Test MPE Head/ Chest/ Bottom Max. TX Body (mW/ (mw/ P.D. (mwW/
Loc. Ant. Model/ Desc. (dBi) (cm) (MHz) (W) (W) Mode Field Factor Pos. Measurements Top 1/3 Middle 1/3 1/3 Factor cm2) cm2) cm2)
Trunk HAE6031A, 4.15 NA 5119875 48.0 414 ow E 1.100 PB 2 0.557 0.431 0.374 05 0.501 0.250 0.290
380-520MHz
Trunk HAE6031A, 4.15 NA 519.9875 30.0 20.9 ow E 1.100 PB 2 0.456 0.428 0.380 05 0.465 0.232 0.230
380-520MHz
Trunk | RABAOIOARD 94MHZ 1 715 NA 494.9875 80 | 410 cw E 1100 | PB 2 0.154 0.049 0.075 05 0.102 0.051 0.060
Trunk | RABAOIOARD 94MHZ 1 715 NA 503.0000 80 | 415 cw E 1100 | PB 2 0210 0.086 0.105 05 0.147 0.074 0.000
Trunk | RABAOIOARD 94MHZ 1 715 NA 511.9875 80 | 414 | ow E 1100 | PB 2 0.240 0.148 0111 05 0.183 0.002 0.110
Trunk | RABAOLAARG, 445470 1 715 NA 4500125 54.0 524 cw E 1.060 PB 2 0.146 0.090 0.088 05 0.115 0.057 0.060
Trunk | RABAOLAARG, 445470 1 715 NA 460.0000 54.0 53.3 cw E 1.070 PB 2 0.217 0.167 0.198 05 0.207 0.104 0.110
Trunk | RABAOLAARE, 435-470 1 745 NA 469.9875 54.0 535 cow E 1.080 PB 2 0.334 0.210 0.192 05 0.264 0.132 0.130
MPE calculations are defined in section 15.0.
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FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038 -EME-00002
Table D.2 (Continued)

MPE measurement data for Passenger

D.U.T. Info. Probe Info. © Meas. Unit
Lower
Ant. Ant. @ Max Initial “ probe ® Trunk/

@Ant Gain Meas. Tx Freq Pwr Pwr Test E/H Cal. Test MPE Head/ Chest/ Bottom DUT Max. Avg. over Body Calc. P.D. Max Calc. P.D.
Loc. Ant. Model/ Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Measurements Top 1/3 Middle 1/3 1/3 TX Factor (mW/ cm2) (mW/ cm2) (mW/ cm2)
Roof HAE“?‘%%AM‘:ES MHz- | 515 9 4500125 | 540 524 cw E 1.060 PF 2 0.030 0.053 0.050 05 0.047 0.024 0.020
Roof HAE“?‘%%AM‘:ES MHz- | 515 9 460.0000 | 540 53.3 cw E 1.070 PF 2 0.011 0.039 0.047 05 0.035 0.017 0.020
Roof HAE“?‘%%AM‘:ES MHz- | 515 9 469.9875 | 540 535 cw E 1.080 PF 2 0.030 0.045 0.038 05 0.041 0.020 0.020
Roof HAE“%%AM‘:E‘S MHz- | 565 NA 4500125 | 540 524 cw E 1.060 PF 2 0.006 0.008 0.005 05 0.007 0.003 0.000
Roof HAE“%%AM‘:E‘S MHz- | 565 NA 460.0000 | 540 53.3 cw E 1.070 PF 2 0.002 0.005 0.004 05 0.004 0.002 0.000
Roof HAE“%%AM‘:E‘S MHz- | 565 NA 469.9875 | 540 535 cw E 1.080 PF 2 0.005 0.006 0.004 05 0.005 0.003 0.000
Roof HAEG%%AMfS MHz- | 415 NA 4500125 | 540 524 cw E 1.060 PF 2 0.023 0.039 0.041 05 0.036 0.018 0.020
Roof HAEG%%AMfS MHz- | 415 NA 460.0000 | 540 53.3 cw E 1.070 PF 2 0.013 0.048 0.053 05 0.041 0.020 0.020
Roof | MAFSOLIASBOMHZ- |y 15 NA 4699875 | 540 535 cw E 1.080 PF 2 0.032 0.059 0.053 05 0.052 0.026 0.030
Roof HAEG%ll‘;AMﬁS MHz- | 515 ) 4500125 | 54.0 524 cw E 1.060 PF 2 0.034 0.018 0.031 05 0.029 0.015 0.020
Roof HAEG%leAMﬁS MHz- | 515 9 469.9875 | 540 53.5 cw E 1.080 PF 2 0.040 0.017 0.049 05 0.038 0.019 0.020
Roof HAEG%leAMﬁS MHz- 1 515 ) 4825000 | 54.0 53.8 cw E 1.090 PF 2 0.055 0.020 0.052 05 0.046 0.023 0.020
Roof HAEG%ll‘;AMﬁS MHz- 1 515 9 4965000 | 480 413 cw E 1.100 PF 2 0.028 0.022 0.027 05 0.028 0.014 0.020
Roof HAEG%leAMﬁS MHz- | 515 9 5119875 | 48.0 414 cw E 1.100 PF 2 0.055 0.025 0.046 05 0.046 0.023 0.030
Roof HAEG031A, 4.15 NA 4500125 | 540 524 cw E 1.060 PF 2 0.027 0.036 0.020 05 0.029 0.015 0.020

380-520MHz

Roof HAEG031A, 4.15 NA 469.9875 | 540 53.5 cw E 1.080 PF 2 0.056 0.065 0.050 05 0.061 0.031 0.030

380-520MHz

Roof HAEG031A, 4.15 NA 4825000 | 540 53.8 cw E 1.090 PF 2 0.040 0.048 0.031 05 0.043 0.022 0.020

380-520MHz

Roof HAEG031A, 415 NA 4965000 | 480 413 cw E 1.100 PF 2 0.029 0.031 0.027 05 0.032 0.016 0.020

380-520MHz

Roof HAEG031A, 415 NA 5119875 | 48.0 414 cw E 1.100 PF 2 0.028 0.042 0.028 05 0.036 0.018 0.020

380-520MHz

Roof HAEG031A, 415 NA 5109875 | 30,0 20.9 cw E 1.100 PF 2 0.026 0.026 0.013 05 0.024 0.012 0.010

380-520MHz

MPE calculations are defined in section 15.0.

Form-MPE Auto Vehicle rpt. Rev 8.6 Page 62 of 66




FCC ID: AZ492FT4967 / 1C: 109U-92FT4967 Report ID: P25038 -EME-00002
Table D.2 (Continued)

MPE measurement data for Passenger

D.U.T. Info. Probe Info. © Meas. Unit
Lower
Ant. Ant. © Max Initial @ prope ® Trunk/

@pAnt Gain Meas. Tx Freq Pwr Pwr Test E/H Cal. Test MPE Head/ Chest/ Bottom DUT Max. Avg. over Body Calc. P.D. Max Calc. P.D.
Loc. Ant. Model/ Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Measurements Top 1/3 Middle 1/3 1/3 TX Factor (mW/ cm2) (mW/ cm2) (mW/ cm2)
Roof AV 715 NA 4949875 | 480 | 410 | cow E 1100 | PF 2 0.003 0.002 0.004 05 0.003 0.002 0.000
Roof AV 715 NA 5030000 | 480 | 45 | cow E 1100 | PF 2 0.006 0.003 0.008 05 0.006 0.003 0.000
Roof R o4 715 NA 5110875 | 480 | 414 | cow E 1100 | PF 2 0.005 0.003 0.004 05 0.004 0.002 0.000
Roof RAE“%SAMRFE"Z' 445- 7.15 NA 4500125 | 540 524 cw E 1.060 PF 2 0.002 0.005 0.004 05 0.005 0.003 0.000
Roof RAE“%SAMRfZ' 445- 7.15 NA 4600000 | 540 53.3 cw E 1.070 PF 2 0.003 0.005 0.004 05 0.004 0.002 0.000
Roof RAE“%SAMRFE"Z' 445- 7.15 NA 4609875 | 540 535 cw E 1.080 PF 2 0.006 0.008 0.006 05 0.007 0.004 0.000
Trunk HAE“T#OAM‘LS? MHz- | 565 NA 4500125 | 540 524 cw E 1.060 PF 2 0.099 0.102 0.071 05 0.096 0.048 0.050
Trunk HAE“T#OAM‘LS? MHz- | 565 NA 4600000 | 540 53.3 cw E 1.070 PF 2 0.119 0.150 0.083 05 0.125 0.063 0.060
Trunk HAE“T#OAM‘LS? MHz- | 565 NA 4609875 | 540 535 cw E 1.080 PF 2 0.119 0.132 0.061 05 0.112 0.056 0.060
Trunk HAEG%%AMﬁ? MHz- | 415 NA 4500125 | 540 524 cw E 1.060 PF 2 0.265 0.129 0.307 05 0.248 0.124 0.130
Trunk HAEe%%AMﬁB MHz- | 415 NA 4600000 | 540 53.3 cw E 1.070 PF 2 0.185 0.156 0.221 05 0.200 0.100 0.100
Trunk HAEe%%AMﬁB MHz- | 415 NA 4609875 | 540 535 cw E 1.080 PF 2 0.142 0.133 0.130 05 0.145 0.073 0.070
Trunk g?_ﬁggfﬂﬁ 415 NA 4500125 | 540 524 cw E 1.060 PF 2 0.156 0.251 0.207 05 0.217 0.109 0.110
Trunk g?_ﬁggfﬂﬁ 415 NA 4609875 | 540 535 cw E 1.080 PF 2 0.125 0.184 0.117 05 0.153 0.076 0.080
Trunk g?_ﬁggfﬂﬁ 415 NA 4825000 | 540 53.8 cw E 1.090 PF 2 0.130 0.258 0.232 05 0.225 0.112 0.110
Trunk g?_ﬁggfﬂl@ 415 NA 4965000 | 480 413 cw E 1.100 PF 2 0.064 0.099 0.084 05 0.001 0.045 0.050
Trunk g?_ﬁggfﬂﬁ 415 NA 51190875 | 480 414 cw E 1.100 PF 2 0.001 0.162 0.076 05 0.121 0.060 0.070
Trunk 333?28&132 415 NA 51090875 | 300 29.9 cw E 1.100 PF 2 0.105 0.153 0.039 05 0.109 0.055 0.050
Trunk RAE 016/, 94 715 NA 4949875 | 480 | 40 | cw E 1100 | PF 2 0.025 0.066 0.065 05 0.057 0.029 0.030
Trunk RAE 016/, 94 715 NA 5030000 | 480 | 415 | cw E 1100 | PF 2 0.040 0.067 0.069 05 0.065 0.032 0.040

MPE calculations are defined in section 15.0.
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MPE measurement data for Passenger

Report ID: P25038 -EME-00002

Table D.2 (Continued)

D.U.T. Info. Probe Info. © Meas. Unit
Lower

Ant. Ant. © Max Initial @ prope ® Trunk/
@pAnt Gain Meas. Tx Freq Pwr Pwr Test E/H Cal. Test MPE Head/ Chest/ Bottom DUT Max. Avg. over Body Calc. P.D. Max Calc. P.D.
Loc. Ant. Model/ Desc. (dBi) Dist. (cm) (MHz) (W) (W) Mode Field Factor Pos. Measurements Top 1/3 Middle 1/3 1/3 TX Factor (mW/ cm2) (mW/ cm2) (mW/ cm2)
Trunk RAE4016ARB, 494 7.15 NA 5119875 | 480 414 ow E 1.100 PF 2 0.030 0.045 0.047 05 0.045 0.022 0.030

MHz - 512MHz
Trunk RAE“S%SAMRF?Z' 445- 7.15 NA 4500125 | 540 524 ow E 1.060 PF 2 0.100 0.040 0.078 05 0.077 0.039 0.040
Trunk RAE“%SAMRFE"Z' 445- 7.15 NA 4600000 | 540 53.3 cw E 1.070 PF 2 0.079 0.045 0.084 05 0.074 0.037 0.040
Trunk RAE“%SAMRFE"Z' 445- 7.15 NA 4609875 | 540 535 cw E 1.080 PF 2 0.081 0.064 0.063 05 0.075 0.037 0.040
MPE calculations are defined in section 15.0.
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Table D.3

LMR UHF2 MPE Results for FCC

Note:
Blue fonts: Frequencies not regulated by FCC.
Pmax (W) 54 Pinitial (W)|  52.4 53.3 53.5 53.8 47.1 47.5 47.8 47.6 29.9
48 FCC Limit (mW/cmA2)| 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4
30

Test Angle Trunk/ E/H Antenna no. fl f2 f3 f4 5 f6 17 8 f9
Pos Roof Field 450.0125 | 460.0000 | 469.9875 | 482.5000 | 494.9875 | 496.5000 | 503.0000 | 511.9875 | 519.9875
BS 0 Roof E 1 0.105 | 0.113 0.094
BS 0 Roof E 2 0.049 | 0.076 | 0.055
BS 0 Roof E 3 0.087 | 0.109 0.092
BS 0 Roof E 4 0.056 0.097 | 0.105 0.073 0.075
BS 0 Roof E 5 0.106 0.099 0.1 0.091 0.091 0.05
BS 0 Roof E 6 0.052 | 0.069 0.056
BS 0 Roof E 7 0.06 0.063 0.061
BS 0 Trunk E 2 0.083 0.12 0.108
BS 0 Trunk E 3 0.142 | 0.149 0.159
BS 0 Trunk E 5 0.141 0.168 | 0.155 0.125 0.106 0.11
BS 45 Trunk E 5 0.175
BS 90 Trunk E 5 0.116
BS 0 Trunk E 6 0.085 | 0.104 | 0.109
BS 0 Trunk E 7 0.073 0.069 0.087
PB 0 Roof E 1 0.043 | 0.043 0.043
PB 0 Roof E 2 0.004 | 0.005 0.006
PB 0 Roof E 3 0.049 | 0.051 0.047
PB 0 Roof E 4 0.039 0.034 0.05 0.016 0.013
PB 0 Roof E 5 0.049 0.054 | 0.053 0.025 0.017 | 0.012
PB 0 Roof E 6 0.004 | 0.011 0.008
PB 0 Roof E 7 0.003 0.004 | 0.003
PB 0 Trunk E 2 0.123 | 0.155 0.129
PB 0 Trunk E 3 0.272 | 0.244 | 0.274
PB 0 Trunk E 5 0.332 0.31 0.336 0.255 0.266 | 0.233
PB 0 Trunk E 6 0.059 | 0.105 0.133
PB 0 Trunk E 7 0.044 0.08 0.085
PF 0 Roof E 1 0.024 | 0.018 0.02
PF 0 Roof E 2 0.003 | 0.002 0.003
PF 0 Roof E 3 0.019 | 0.021 0.026
PF 0 Roof E 4 0.015 0.019 | 0.023 0.014 0.021
PF 0 Roof E 5 0.015 0.031 | 0.022 0.023 0.021 | 0.012
PF 0 Roof E 6 0.003 | 0.002 0.004
PF 0 Roof E 7 0.003 0.005 0.005
PF 0 Trunk E 2 0.05 0.064 | 0.057
PF 0 Trunk E 3 0.128 | 0.101 0.073
PF 0 Trunk E 5 0.112 0.077 | 0.113 0.064 0.085 | 0.055
PF 0 Trunk E 6 0.04 0.038 | 0.038
PF 0 Trunk E 7 0.057 0.049 0.057
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Table D.5
LMR UHF2 MPE Variability Test (FCC)

Note:

Bystander measurement at 10cm antenna offset from initial mounting location

BS (0 £ HAE6013A, 54.0

BS (0 HAE6031A, ‘ ‘ ‘ ‘ ‘
Trunk E ’ 54.0

BS (45 HAE6031A, ‘ ‘ ‘ ‘

Degree) E 380-520MHz 54.0

Report ID: P25038-EME-00002
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