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1.0 Introduction

Report ID: P2809-EME-00003a

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

PMUD2567B.

2.0 FCC MPE Summary

Table 1
Eq'(‘jif; ’::’“t blzl;e(;l'(ll\eﬁ_clz) Passenger (mW/cm?) Bystander (mW/em?)
TNB 150.8-173.4 0.56%* 0.16
*DSS 2402 — 2480 NA NA
*DTS 2412 - 2462 NA NA
*Simultaneous Results NA NA

*Note Results not required per KDB 447498
** Requires SAR Simulation

3.0 Abbreviations / Definitions

/4 DQPSK: Differential Quadrature Phase-Shift Keying with a n/4 offset to phase changes
4FSK: Four Level Frequency Shift Keying

8 DPSK: 8-level Differential Phase-Shift Keying
16 QAM: 16 Quadrature Amplitude Modulation
64 QAM: 64 Quadrature Amplitude Modulation
APCO: Association of Public-Safety Communications Officials

BPSK: Binary Phase-Shift Keying

BS: Bystander
BT: Bluetooth

CNR: Calibration Not Required
CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy
FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation
FSK: Frequency Shift Keying
GFSK: Gaussian Frequency-Shift Keying
GPS: Global Positioning System
LMR: Land Mobile Radio

MPE: Maximum Permissible Exposure

NA: Not Applicable
PB: Passenger Backseat
PF: Passenger Front seat

PTT: Push to Talk
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QPSK: Quadrature Phase-Shift Keying
TDMA: Time Division Multiple Access
WLAN: Wireless Local Area Network

4.0 Referenced Standards and Guidelines

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

e 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.

e 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.

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

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

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

e 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

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

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

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/m”"2 W/m”"2
10 -20 10.0
20 — 48 4472 1 1
30 -300 1.0
48 — 100 6.455
10 — 400 10.0
100 — 300 1.0 10.0
100 — 6,000 0.6455 1
300 — 1,500 /300
300 - 3,000 /300 730
400 — 2,000 /40
1,500 — 15,000
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Table 2 (Cont.) — 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/ecm”2 W/m”"2 mW/ecm”2 W/m”"2 W/m”"2
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 3.33x% 10'4f
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/m”"2
10 - 20 2.0
20— 48 8.944 / £
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 10054
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 6.67x107 f
Page 6 of 68
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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
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(fiign — fiow)/fe]”> x (f. / 100)°?}

where Ncis the number of test channels, fhigh and fiow are the highest and lowest frequencies within the
transmission band, fc is 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 2003 Ford Crown Victoria, 4- NA NA NA
Door
Survey Meter ETS Model HI-2200 00086316
Probe — E-Field ETS Model E100 000153632 12/10/2014 12/10/2015
Probe — H-Field ETS Model H200 142394

E field measurements are in mW/cm”2.
H field measurements are in A/m

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 6.0 N 1.00 6.0 0
Survey Meter Calibration 3.0 N 1.00 3.0 0
Hemispherical Isotropy 8.0 R 1.73 4.6 o0
Linearity 5.0 R 1.73 2.9 0
Pulse Response 1.0 R 1.73 0.6 0
RF Ambient Noise 3.0 R 1.73 1.7 o0
RF Reflections 8.0 R 1.73 4.6 o0
Probe Positioning 10.0 R 1.73 5.8 0
Test sample Related
Antenna Positioning 3.0 N 1.00 3.0 0
Power drift 5.0 R 1.73 2.9 o0
Combined Standard
Uncertainty RSS 12.2 o0
Expanded Uncertainty
(95% CONFIDENCE
LEVEL) k=2 24
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9.0 Product and System Description

Model PMUD2567B is a mobile transceiver that utilizes analog and digital two-way radio
communications, WLAN, Bluetooth and GPS technologies. The analog modulation scheme uses
narrowband Frequency Modulation (FM). The digital modulation scheme uses 4 Level Frequency
Shift Keying (4FSK) and Time Division Multiple Access (TDMA). TDMA allocates portions of
the RF signal by dividing time into two slots (2 slot TDMA). The system can accommodate 2-
voice channels in a standard 12.5 kHz channel. Transmission from a unit or base station is
accommodated in time-slot lengths of 30 milliseconds and frame lengths of 60 milliseconds. This
product supports voice in analog mode, and both voice and data modes in digital mode.

This device operates in a half duplex system. A half duplex system only allows the user to
transmit or receive. This device cannot transmit and receive simultaneously. The user must stop
transmitting in order to receive a signal or listen for a response, regardless of PTT button or use of
voice activated audio accessories. This type of operation, along with the RF safety booklet, which
instructs the user to transmit no more than 50% of the time, justifies the use of 50% duty factor for
this device.

The maximum duty cycle for TDMA is 1:2 (50%) and is controlled by software. The FM signal is
continuous. However, because of hand shaking or Push-To-Talk (PTT) between users and/or base
stations a conservative 50% duty cycle is applied. The TDMA mode was not tested because its
duty cycle is inherently 50% and would include an additional 50% duty cycle for PTT.

This device incorporates a Bluetooth device which is Frequency Hopping Spread Spectrum
(FHSS) technology. The Bluetooth radio modem is used to wirelessly link audio accessories. The
maximum transmission duty cycle is imposed by the Bluetooth standard and for this product is
77%.

This device also incorporates a WLAN transmitter including 802.11b, 802.11g and 802.11n.
802.11b uses direct-sequence spread spectrum modulation (DSSS) and Complementary Code
Keying (CCK). 802.11g and 802.11n use orthogonal frequency-division multiplexing (OFDM).
802.11g uses Binary Phase-Shift Keying (BPSK), Quadrature Phase-Shift Keying (QPSK), and
Quadrature Amplitude Modulation (16QAM,64QAM). 802.11n uses Modulation and Coding
Schemes (MCS0, MCS1, MCS2, MCS3, MCS4, MCS5, MCS6 MCS7). The maximum duty
cycle for 802.11b is 99.8%, for 802.11g is 99.2% and for 802.11n is 99.1%.

The intended use of the radio is PTT while the device is properly installed in a vehicle with an
external antenna mounted at the roof or trunk (VHF only). The Bluetooth / WLAN transmitters
use a combined antenna that is internal to the radio itself. It is located behind the control head on
the left side of the radio. The Bluetooth / WLAN transmitters cannot transmit at the same time.

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.
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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)

10.0 Additional Options and Accessories

Refer to Table 6 for complete list of tested antennas.
PMAN4004B - Optional GPS base.
Below are additional antenna kits which include the tested antennas and GPS base.

RAD4214A - Includes GPS base and tested antenna RAD4226A.
RAD4215A - Includes GPS base and tested antenna RAD4225A.
RAD4216A - Includes GPS base and tested antenna RAD4224A.
RAD4217A - Includes GPS base and tested antenna RAD4223A.
RAD4218A - Includes GPS base and tested antenna RAD4227A.

Below are additional antenna kits that are electrically identical to the tested antennas but
have a BNC connector instead of the mini-U connector (tested) and / or a GPS base:

RAD4219A- Identical to tested antenna RAD4226A with GPS base and BNC connector
RAD4220A - Identical to tested antenna RAD4225A with GPS base and BNC connector
RAD4221A - Identical to tested antenna RAD4224A with GPS base and BNC connector
RAD4222A - Identical to tested antenna RAD4223A with GPS base and BNC connector
RAD4198A — Identical to tested antenna HAD4006A with BNC connector

RAD4199A — Identical to tested antenna HAD4007A with BNC connector

RAD4200A — Identical to tested antenna HAD4008A with BNC connector

RAD4201A - Identical to tested antenna HAD4009A with BNC connector

11.0 Test Set-Up Description

Assessments were performed with mobile radio installed in the test vehicle while engine was at
idle, at the specified distances and test locations indicated in sections 11.0, 12.0 and Appendix A.

All antennas described in Table 6 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 16” Teflon RG58A/U cable attaching the radio to the transmit
antenna. This cable is shorter than the 17> ARG-58U 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.
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12.0 Method of Measurement with trunk mounted antenna(s)
12.1 External/Bystander vehicle MPE measurements

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 antenna to probe sensor
separation distance of 90 cm (for rated conducted power from 40 to 110 W), 104 cm (45
degree radial) and 110.5 cm (90 degree radial). The separation distance used for testing is
defined from the antenna whereas the RF safety booklet defines the same distance from the
vehicle body to ensure that the assessment is applicable to other vehicles.

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.

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

12.2  Internal/Passenger vehicle MPE measurements

Antenna is located toward the center of the trunk at a minimum 85cm from backseat
passenger. Users are instructed, per installation manual, to mount antennas on the roof
only if a minimum 85c¢m 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
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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.

13.0 Method of Measurement with roof mounted antenna(s)
13.1 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
20cm increments at the test distance of 117cm from the antenna under test. 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.

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

13.2 Internal/Passenger vehicle MPE measurements

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
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(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.

14.0 MPE Calculations

The final MPE results for this mobile radio are presented in section 15.0 Tables 7 - 10. These
results are based on 50% duty cycle for PTT.

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

External to vehicle (Bystander) - 10 measurements are averaged over the body (4vg over body).
Internal to vehicle (Passengers) - 3 measurements are averaged over the body (4vg 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)

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

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

Note 3: The H-field probe calibration certificate’s frequency cal factors were determined by
measuring A/m. The survey meter’s results were measured in A/m and therefore the

“Avg over_body” A/m results were converted to power density (mW/cm”2) using the equation 3.
H-field measurements are only applicable to frequencies below 300MHz.

Equation 3 — Converting A/m to mW/cm”2

mW | em™2 = (A/ m)*2*37.699
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Equation 4 — Power Density Maximum Calculation

max_ output _ power

Max Calc. P.D.=P.D. calc*——
o o a initial _output power

Note 4. For initial output power> max_output _power; max_output_power / initial output power
=1

15.0 Antenna Summary

Table 6 below summarizes the tested or evaluated antennas and their descriptions, mount location
(roof/trunk/internal), 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 6
Frequency | Physical Mount Overlap
Range Length | Gain Location FCC FCC Actual
# Antenna Model (MHz) (cm) (dBi) | Remarks | (Roof/Trunk) Bands N, N,
1/4 wave,
1 HAD4006A 136-144 52.0 2.15 wire R NA 3 3
1/4 wave,
2 HAD4007A 146-150.8 49.0 2.15 wire R 150.8 2 3
1/4 wave,
3 HAD4008A 150.8-162 45.5 2.15 wire R 150.8-162 3 3
1/4 wave,
4 HAD4009A 162-174 43.0 2.15 wire R/T 162-173.4 3 3
130.0
118.3
113.8
102.7
96.5 5/8 wave, 150.8-
5 *HAD4022A 132-174 89.9 5.15 wire R/T 173.4 5 6
1/4 wave,
6 RAD4226A 136-144 50.4 2.15 wire R NA 3 3
1/4 wave,
7 RAD4225A 146-150.8 47.5 2.15 wire R 150.8 2 3
1/4 wave,
8 RAD4224A 150.8-162 44.2 2.15 wire R 150.8-162 3 3
1/4 wave,
9 RAD4223A 162-174 41.0 2.15 wire R 162-173.4 3 3
5/8 wave,
10 RAD4227A 146-172 88.0 5.15 wire R 150.8-172 4 5

*Trimmed to Frequency

All quarter-wave antennas, RAD4227 (and equivalent RAD4218) are restricted to installation on the
roof.
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16.0 Test Results Summary

The following tables below summarize the MPE results for each test configuration: antenna
location, test positions (BS-Bystander, PB-Passenger Backseat, PF-Passenger Front seat), E/H
field measurements, angle, antenna model & freq. range, maximum output power, initial power,
TX frequency, max calculated power density results, applicable FCC/IEEE/ICNIRP/IC
specification limits and % of the applicable specification limits.

Data identified with “NA” are outside the permissible spectrum allowed by Industry Canada, therefore the
IC limits are not applicable.

Table 7
Bystander MPE assessment for trunk mounted antennas

Max Calc. FCC/ % ToFCC/
Angle Initial Pwr | Tx Freq 1L ICNIRP ICNIRP % To IC
Trunk/ Roof |Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.10 0.20 51.3 0.13 79.5
52.7 143.9875 0.10 0.20 523 0.13 81.0
HAD40224, 52.6 150.8000 0.09 0.20 47.0 0.13 72.8
Trunk BS E 0 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.10 0.20 49.1 0.13 76.1
524 165.9875 0.11 0.20 53.2 0.13 82.5
52.1 173.4000 0.12 0.20 60.2 0.13 93.3
45 (corner)
HAD4022A,
5/8 wave (132
Trunk BS E 0 174MHz) 54 52.1 173.4000 0.12 0.20 60.5 0.13 93.8
90 (side)
HAD4022A,
5/8 wave (132
Trunk BS E 0 174MHz) 54 52.1 173.4000 0.10 0.20 51.8 0.13 80.2
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Report ID: P2809-EME-00003a

Table 7 (Cont.)
Max Calc. rcc, | % ToFcCy
Angle Initial Pwr | Tx Freq 1oL, ICNIRP ICNIRP % To IC
Trunk/ Roof |Test Position| FE/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
535 136.0125 0.11 0.20 55.0 0.13 85.2
52.7 143.9875 0.12 0.20 59.3 0.13 91.9
HAD4022A,
Trunk BS H 0 5/8 wave (132 54 52.6 150.8000 0.11 0.20 53.7 0.13 83.2
174MHz)
52.5 158.3000 0.12 0.20 61.8 0.13 95.8
52.4 165.9875 0.13 0.20 62.9 0.13 97.5
52.1 173.4000 0.14 0.20 69.9 0.13 108.4*
45 (corner)
HAD4022A,
5/8 wave (132
Trunk BS H 0 174MHz) 54 52.1 173.4000 0.16 0.20 79.4 0.13 123.0*
90 (side)
HAD4022A,
5/8 wave (132
Trunk BS H 0 174MHz) 54 52.1 173.4000 0.15 0.20 75.7 0.13 117.3*
Results marked with a “*” require SAR Simulation to demonstrate compliance to the basic requirements
Table 8
Bystander MPE assessment for roof mounted antennas
Max Calc. rcc, | % ToFcCy
Angle Initial Pwr | Tx Freq 1oL, ICNIRP ICNIRP % To IC
Trunk/ Roof |Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
535 136.0125 0.04 0.20 18.6 0.13 28.9
52.7 143.9875 0.04 0.20 18.6 0.13 28.8
HAD4022A,
Roof BS E 0 5/8 wave (132 54 52.6 150.8000 0.04 0.20 21.3 0.13 32.9
174MHz)
52.5 158.3000 0.05 0.20 23.0 0.13 35.7
52.4 165.9875 0.05 0.20 253 0.13 39.2
52.1 173.4000 0.06 0.20 27.5 0.13 42.7

Form-MPE Auto Vehicle rpt. Rev 7.8

Page 15 of 68




FCC ID: AZ492FT7081 / 109U-92FT7081

Report ID: P2809-EME-00003a

Table 8 (Cont.)
Max Calc. rcc, | % Torcc/
Angle Initial Pwr | Tx Freq 1oL, ICNIRP ICNIRP % To IC
Trunk/ Roof | Test Position| F/HField (Degree) Antenna Model | Max Pwr (W) W) (MHz) (mW/ em”2) Limit Spec Limit IC Limit Limit
52.8 146.0125 0.05 0.20 234 0.13 36.2
52.6 150.8000 0.05 0.20 272 0.13 42.1
RADA4227A,
Roof BS E 0 5/8 wave (146 54
172MHz) 52.5 157.9875 0.06 0.20 28.5 0.13 44.1
51.9 164.9875 0.04 0.20 18.8 0.13 292
51.8 171.9875 0.02 0.20 10.5 0.13 16.3
535 136.0125 0.05 0.20 255 0.13 39.6
HAD4006A,
Roof BS E 0 1/4 wave (136 54
144MHz) 52.7 140.0125 0.06 0.20 27.7 0.13 429
52.7 143.9875 0.05 0.20 27.2 0.13 42.2
52.8 146.0125 0.05 0.20 272 0.13 422
HAD4007A,
Roof BS E 0 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.06 0.20 28.6 0.13 443
52.6 150.8000 0.06 0.20 30.9 0.13 479
HAD400SA. 52.6 150.8000 0.06 0.20 30.9 0.13 47.8
Roof BS E 0 1(/145‘(;";% 54
162MHz) 52.3 156.4000 0.06 0.20 31.8 0.13 493
52.1 161.9875 0.05 0.20 23.0 0.13 35.6
52.1 162.0125 0.06 0.20 28.3 0.13 438
HAD4009A,
Roof BS E 0 1/4 wave (162 54
174MHz) 52.6 167.7000 0.07 0.20 36.0 0.13 55.8
52.1 173.4000 0.07 0.20 34.7 0.13 53.7
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Table 8 (Cont.)
Max Calc. FCC/ % ToFCC/
Angle Initial Pwr | Tx Freq IR, ICNIRP ICNIRP % To IC
Trunk/ Roof |Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ em”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.05 0.20 26.9 0.13 41.6
RAD4226A,
Roof BS E 0 1/4 wave (136 54
144MHz) 52.7 140.0125 0.06 0.20 324 0.13 50.2
52.7 143.9875 0.06 0.20 32.1 0.13 49.8
52.8 146.0125 0.05 0.20 25.5 0.13 39.6
RAD4225A,
Roof BS E 0 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.05 0.20 27.0 0.13 41.9
52.6 150.8000 0.06 0.20 29.6 0.13 45.9
RAD4224A, 52.6 150.8000 0.05 0.20 23.2 0.13 359
Roof BS E 0 1(/ fsgzve 54
162MHz) 52.3 156.4000 0.06 0.20 31.6 0.13 49.0
52.1 161.9875 0.06 0.20 28.5 0.13 44.2
52.1 162.0125 0.04 0.20 18.5 0.13 28.7
RAD4223A,
Roof BS E 0 1/4 wave (162 54
174MHz) 52.6 167.7000 0.07 0.20 33.1 0.13 51.3
52.1 173.4000 0.08 0.20 38.5 0.13 59.7
53.5 136.0125 0.03 0.20 16.7 0.13 259
52.7 143.9875 0.04 0.20 19.7 0.13 30.5
HAD40224, 52.6 150.8000 0.04 0.20 18.6 0.13 28.8
Roof BS H 0 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.04 0.20 21.5 0.13 334
524 165.9875 0.05 0.20 24.3 0.13 37.6
52.1 173.4000 0.05 0.20 26.9 0.13 41.6
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Table 8 (Cont.)
Max Calc. rcc, | % Torcc/
Angle Initial Pwr | Tx Freq 1oL ICNIRP ICNIRP % To IC
Trunk/ Roof |Test Position| F/HField (Degree) Antenna Model | Max Pwr (W) W) (MHz) (mW/ em”2) Limit Spec Limit IC Limit Limit
52.8 146.0125 0.05 0.20 259 0.13 40.2
52.6 150.8000 0.06 0.20 28.5 0.13 44.1
RADA4227A,
Roof BS H 0 5/8 wave (146 54
172MHz) 52.5 157.9875 0.06 0.20 27.5 0.13 42.6
51.9 164.9875 0.04 0.20 20.8 0.13 32.3
51.8 171.9875 0.02 0.20 12.1 0.13 18.8
535 136.0125 0.06 0.20 304 0.13 47.2
HAD4006A,
Roof BS H 0 1/4 wave (136 54
144MHz) 52.7 140.0125 0.07 0.20 334 0.13 51.8
52.7 143.9875 0.07 0.20 33.0 0.13 51.1
52.8 146.0125 0.06 0.20 31.1 0.13 48.1
HAD4007A,
Roof BS H 0 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.06 0.20 29.3 0.13 454
52.6 150.8000 0.06 0.20 30.8 0.13 47.7
HAD400SA. 52.1 150.8000 0.05 0.20 26.1 0.13 40.5
Roof BS H 0 1(/145‘(;’?6 54
162MH2) 52.6 156.4000 0.06 0.20 30.3 0.13 46.9
52.1 161.9875 0.05 0.20 253 0.13 39.1
535 162.0125 0.05 0.20 237 0.13 36.8
HAD4009A,
Roof BS H 0 1/4 wave (162 54
174MHz) 52.7 167.7000 0.05 0.20 259 0.13 40.1
52.7 173.4000 0.06 0.20 28.0 0.13 434
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Table 8 (Cont.)
Max Calc. rcc, | % Torcc/
Angle Initial Pwr | Tx Freq 1oL, ICNIRP ICNIRP % To IC
Trunk/ Roof |Test Position| FE/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ em”2) Limit Spec Limit IC Limit Limit
52.8 136.0125 0.05 0.20 26.0 0.13 40.2
RADA4226A,
Roof BS H 0 1/4 wave (136 54
144MHz) 52.7 140.0125 0.06 0.20 29.3 0.13 453
52.6 143.9875 0.06 0.20 294 0.13 45.5
52.6 146.0125 0.05 0.20 272 0.13 42.1
RAD4225A,
Roof BS H 0 1/4 wave (146 54
150.8MHz) 52.3 148.4000 0.06 0.20 304 0.13 47.0
52.1 150.8000 0.07 0.20 33.6 0.13 52.1
RAD4224A, 52.6 150.8000 0.05 0.20 25.5 0.13 39.6
Roof BS H 0 ](/145‘3’2% 54
162MH2) 52.3 156.4000 0.06 0.20 32.0 0.13 49.6
52.1 161.9875 0.05 0.20 26.9 0.13 41.7
52.1 162.0125 0.04 0.20 20.8 0.13 32.2
RAD4223A,
Roof BS H 0 1/4 wave (162 54
174MHz) 52.6 167.7000 0.05 0.20 273 0.13 42.3
52.1 173.4000 0.07 0.20 347 0.13 53.7
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Table 9
Passenger MPE assessment for trunk mounted antennas
Max Calc. FCC/ % To FCC/
Angle Initial Pwr | Tx Freq D! ICNIRP ICNIRE % ToIC
Trunk/ Roof | Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.03 0.20 17.3 0.13 26.8
52.7 143.9875 0.15 0.20 74.4 0.13 115.3*
HAD40224, 52.6 150.8000 0.13 0.20 65.4 0.13 101.3*
Trunk PB E NA 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.33 0.20 166.4* 0.13 257.8*
52.4 165.9875 0.56 0.20 277.5% 0.13 430.0*
52.1 173.4000 0.34 0.20 169.7* 0.13 262.9%
53.5  |136.0125| 0.02 0.20 113 0.13 17.5
527 |143.9875| 0.01 0.20 7.4 0.13 11.4
HAD40224, 52,6 |150.8000 | 0.02 0.20 11.0 0.13 17.0
Trunk PF E NA  |5/8 wave (132 54 . . : : : . :
174MHz)
525 |158.3000| 0.03 0.20 16.2 0.13 25.2
524 |165.9875| 0.06 0.20 32.4 0.13 50.2
521 |173.4000| 0.12 0.20 61.0 0.13 94.6
535 |136.0125]| 0.02 0.20 10.5 0.13 16.2
52.7 143.9875 0.06 0.20 30.3 0.13 46.9
HAD40224, 52.6 150.8000 0.07 0.20 36.9 0.13 57.1
Trunk PB H NA 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.19 0.20 92.8 0.13 143.8%*
52.4 165.9875 0.50 0.20 251.4* 0.13 389.4*
52.1 173.4000 0.36 0.20 179.7* 0.13 278.4*
Results marked with a “*” require SAR Simulation to demonstrate compliance to the basic requirements
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Table 9 (cont.)
Max Calc. FCC/ % ToFCC/
Angle Initial Pwr | TxFreq P.D. ICNIRP ICNIRP % ToIC
Trunk/ Roof | Test Position| FE/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.01 0.20 5.5 0.13 8.5
52.7 143.9875 0.03 0.20 13.0 0.13 20.2
HAD4022A,
Trunk PF - NA 5/8 wave (132 54 52.6 150.8000 0.03 0.20 14.4 0.13 223
174MHz)
52.5 158.3000 0.03 0.20 15.5 0.13 24.0
524 165.9875 0.04 0.20 17.8 0.13 27.6
52.1 173.4000 0.07 0.20 33.1 0.13 51.2
Table 10
Passenger MPE assessment for roof mounted antennas
Max Calc. FCC/ % To FCC/
Angle Initial Pwr | TxFreq DD, ICNIRP LCNIRE % ToIC
Trunk/ Roof | Test Position| FE/HField (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.01 0.20 7.4 0.13 11.5
52.7 143.9875 0.04 0.20 18.2 0.13 28.2
HAD40224, 52.6 150.8000 0.03 0.20 14.1 0.13 21.8
Roof PB E NA 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.01 0.20 4.7 0.13 7.3
52.4 165.9875 0.03 0.20 15.3 0.13 23.7
52.1 173.4000 0.03 0.20 17.3 0.13 26.8
52.8 146.0125 0.00 0.20 1.8 0.13 2.8
52.6 150.8000 0.06 0.20 32.0 0.13 49.6
RADA4227A,
Roof PB E NA 5/8 wave (146 54
172MHz) 52.5 157.9875 0.02 0.20 11.1 0.13 17.3
51.9 164.9875 0.04 0.20 17.9 0.13 27.8
51.8 171.9875 0.01 0.20 6.2 0.13 9.6
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Cale. FCC/ % To FCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof | Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.03 0.20 15.1 0.13 234
HADA4006A,
Roof PB E NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.23 0.20 112.8 0.13 174.7
52.7 143.9875 0.12 0.20 60.0 0.13 93.0
52.8 146.0125 0.08 0.20 40.5 0.13 62.8
HADA4007A,
Roof PB E NA 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.09 0.20 42.5 0.13 65.9
52.6 150.8000 0.10 0.20 48.3 0.13 74.8
HAD4008A. 52.1 150.8000 0.09 0.20 44.8 0.13 69.4
Roof PB E NA 1(/ 145\3;a8ve 54
162MHz) 52.6 156.4000 0.02 0.20 10.4 0.13 16.1
52.1 161.9875 0.07 0.20 34.5 0.13 53.5
53.5 162.0125 0.07 0.20 34.8 0.13 53.9
HADA4009A,
Roof PB E NA 1/4 wave (162 54
174MHz) 52.7 167.7000 0.06 0.20 28.2 0.13 43.7
52.7 173.4000 0.05 0.20 234 0.13 36.2
52.8 136.0125 0.04 0.20 18.0 0.13 27.9
RADA4226A,
Roof PB E NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.22 0.20 108.2 0.13 167.7
52.6 143.9875 0.13 0.20 63.2 0.13 98.0
52.6 146.0125 0.08 0.20 39.1 0.13 60.6
RADA4225A,
Roof PB E NA 1/4 wave (146 54
150.8MHz) 52.3 148.4000 0.08 0.20 41.8 0.13 64.8
52.1 150.8000 0.10 0.20 52.0 0.13 80.5
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Calc. FCC/ % To FCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof | Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
RAD4224A, 52.6 150.8000 0.08 0.20 39.6 0.13 614
Roof PB E NA 1(/145‘8’2% 54
162MHz) 52.3 156.4000 0.02 0.20 10.3 0.13 16.0
52.1 161.9875 0.07 0.20 33.2 0.13 514
52.1 162.0125 0.05 0.20 22.5 0.13 34.9
RAD4223A,
Roof PB E NA 1/4 wave (162 54
174MHz) 52.6 167.7000 0.05 0.20 24.6 0.13 38.0
52.1 173.4000 0.04 0.20 21.7 0.13 33.7
53.5 136.0125 0.01 0.20 39 0.13 6.0
52.7 143.9875 0.01 0.20 4.5 0.13 6.9
HAD40224, 52.6 150.8000 0.01 0.20 4.6 0.13 7.1
Roof PF E NA 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.01 0.20 4.8 0.13 7.4
524 165.9875 0.01 0.20 7.1 0.13 11.0
52.1 173.4000 0.01 0.20 6.3 0.13 9.8
52.8 146.0125 0.00 0.20 1.2 0.13 1.8
52.6 150.8000 0.02 0.20 8.3 0.13 12.8
RAD4227A,
Roof PF E NA 5/8 wave (146 54
172MHz) 52.5 157.9875 0.02 0.20 8.0 0.13 12.3
51.9 164.9875 0.02 0.20 7.6 0.13 11.8
51.8 171.9875 0.01 0.20 3.0 0.13 4.6
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Calc. el % ToFCC/
Angle Initial Pwr | Tx Freq Lb, ICNIRP [CNIRE % ToIC
Trunk/ Roof | Test Position| FE/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
53.5 136.0125 0.03 0.20 12.8 0.13 19.8
HAD4006A,
Roof PF E NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.03 0.20 15.3 0.13 23.7
52.7 1439875 0.03 0.20 13.7 0.13 213
52.8 146.0125 0.03 0.20 14.3 0.13 22.2
HAD4007A,
Roof PF E NA 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.04 0.20 18.1 0.13 28.1
52.6 150.8000 0.03 0.20 15.6 0.13 24.2
HAD4008A, 52.1 150.8000 0.03 0.20 154 0.13 239
Roof PF E NA 1(/ 145‘32’6 54
162MHz) 52.6 156.4000 0.02 0.20 11.8 0.13 18.3
52.1 161.9875 0.03 0.20 14.1 0.13 21.9
53.5 162.0125 0.03 0.20 13.2 0.13 20.5
HAD4009A,
Roof PF E NA 1/4 wave (162 54
174MHz) 52.7 167.7000 0.03 0.20 15.2 0.13 235
52.7 173.4000 0.02 0.20 9.9 0.13 15.3
52.8 136.0125 0.02 0.20 11.9 0.13 18.5
RAD4226A,
Roof PF E NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.03 0.20 15.9 0.13 24.6
52.6 143.9875 0.03 0.20 13.2 0.13 20.5
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Cale. FCC/ % To FCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof | Test Position| E/HField (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
52.6 146.0125 0.03 0.20 13.7 0.13 21.3
RAD4225A,
Roof PF E NA 1/4 wave (146 54
150.8MHz) 52.3 148.4000 0.04 0.20 18.3 0.13 28.3
52.1 150.8000 0.03 0.20 15.8 0.13 24.5
RADA4224A, 52.6 150.8000 0.02 0.20 11.5 0.13 17.8
Roof PF E NA 1(/145‘8’2% 54
162MHz) 52.3 156.4000 0.02 0.20 11.2 0.13 17.3
52.1 161.9875 0.02 0.20 11.6 0.13 18.0
52.1 162.0125 0.02 0.20 9.0 0.13 14.0
RADA4223A,
Roof PF E NA 1/4 wave (162 54
174MHz) 52.6 167.7000 0.02 0.20 124 0.13 19.3
52.1 173.4000 0.02 0.20 10.3 0.13 159
53.5 136.0125 0.01 0.20 3.8 0.13 59
52.7 143.9875 0.02 0.20 12.0 0.13 18.6
HAD40224, 52.6 150.8000 0.03 0.20 15.0 0.13 23.3
Roof PB H NA 5/8 wave (132 54 - . . . - - .
174MHz)
52.5 158.3000 0.02 0.20 8.0 0.13 124
52.4 165.9875 0.07 0.20 32.7 0.13 50.6
52.1 173.4000 0.03 0.20 12.7 0.13 19.7
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Calc. o % ToFCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof |Test Position| E/HField (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
52.8 146.0125 0.04 0.20 18.6 0.13 28.8
52.6 150.8000 0.05 0.20 25.7 0.13 399
RAD4227A,
Roof PB H NA 5/8 wave (146 54
172MHz) 52.5 157.9875 0.02 0.20 9.5 0.13 14.8
51.9 164.9875 0.05 0.20 25.1 0.13 38.9
51.8 171.9875 0.01 0.20 7.5 0.13 11.6
535 136.0125 0.02 0.20 12.4 0.13 19.2
HAD4006A,
Roof PB H NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.10 0.20 50.5 0.13 78.2
5207 |143.9875| 0.07 0.20 35.9 0.13 55.6
52.8 146.0125 0.05 0.20 27.0 0.13 41.9
HAD4007A,
Roof PB H NA 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.06 0.20 28.2 0.13 43.7
52.6 | 150.8000] 0.06 0.20 29.6 0.13 45.9
HAD4008A, 52.1 150.8000 0.06 0.20 29.0 0.13 449
Roof PB H NA 1(/145‘(’;%"6 54
162MHz) 52.6 156.4000 0.01 0.20 6.7 0.13 10.3
52.1 161.9875 0.06 0.20 31.8 0.13 49.3
53.5 162.0125 0.06 0.20 31.3 0.13 48.4
HAD4009A,
Roof PB H NA 1/4 wave (162 54
174MHz) 52.7 167.7000 0.09 0.20 44.5 0.13 69.0
527 |173.4000| 0.03 0.20 15.0 0.13 233
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Calc. o % ToFCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof | Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
52.8 136.0125 0.02 0.20 9.7 0.13 15.0
RADA4226A,
Roof PB H NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.10 0.20 49.7 0.13 76.9
52.6 1439875 0.07 0.20 37.0 0.13 57.3
52.6 146.0125 0.05 0.20 24.2 0.13 37.6
RAD4225A,
Roof PB H NA 1/4 wave (146 54
150.8MHz) 52.3 148.4000 0.06 0.20 29.3 0.13 45.4
52.1 150.8000 0.06 0.20 30.6 0.13 47.3
RAD4224A, 52.6 150.8000 0.04 0.20 22.1 0.13 34.3
Roof PB H NA 1(/ 145‘(;"‘;"6 54
162MHz) 52.3 156.4000 0.01 0.20 6.1 0.13 9.5
52.1 161.9875 0.06 0.20 32.5 0.13 50.3
52.1 162.0125 0.04 0.20 21.3 0.13 33.1
RAD4223A,
Roof PB H NA 1/4 wave (162 54
174MHz) 52.6 167.7000 0.07 0.20 37.4 0.13 58.0
52.1 173.4000 0.03 0.20 15.2 0.13 23.5
53.5 136.0125 0.01 0.20 2.8 0.13 4.3
52.7 1439875 0.01 0.20 39 0.13 6.1
HAD40224, 52.6 150.8000 0.01 0.20 4.7 0.13 7.3
Roof PF H NA 5/8 wave (132 54 - - - - - - -
174MHz)
52.5 158.3000 0.01 0.20 6.2 0.13 9.6
52.4 165.9875 0.01 0.20 3.6 0.13 55
52.1 173.4000 0.01 0.20 6.1 0.13 9.4
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Table 10 (cont.)

Report ID: P2809-EME-00003a

Max Calc. o % ToFCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof | Test Position| E/H Field (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
52.8 146.0125 0.02 0.20 9.2 0.13 14.2
52.6 150.8000 0.02 0.20 11.3 0.13 17.5
RADA4227A,
Roof PF H NA 5/8 wave (146 54
172MHz) 52.5 157.9875 0.02 0.20 9.4 0.13 14.5
51.9 164.9875 0.01 0.20 4.3 0.13 6.6
51.8 171.9875 0.00 0.20 2.3 0.13 3.6
53.5 136.0125 0.03 0.20 13.2 0.13 20.5
HAD4006A,
Roof PF H NA 1/4 wave (136 54
144MHz) 52.7 140.0125 0.03 0.20 15.8 0.13 24 .4
52.7 143.9875 0.02 0.20 12.4 0.13 19.2
52.8 146.0125 0.03 0.20 12.8 0.13 19.8
HAD4007A,
Roof PF H NA 1/4 wave (146 54
150.8MHz) 52.7 148.4000 0.03 0.20 15.7 0.13 24 .4
52.6 150.8000 0.03 0.20 16.2 0.13 25.0
HAD4008A, 52.1 150.8000 0.03 0.20 14.5 0.13 22.5
Roof PF H NA 1(/ 145‘3’38"6 54
162MHz) 52.6 156.4000 0.02 0.20 7.9 0.13 12.2
52.1 161.9875 0.02 0.20 12.4 0.13 19.1
53.5 162.0125 0.03 0.20 15.1 0.13 234
HAD4009A,
Roof PF H NA 1/4 wave (162 54
174MHz) 52.7 167.7000 0.02 0.20 9.2 0.13 14.2
52.7 173.4000 0.02 0.20 7.8 0.13 12.0
Form-MPE Auto Vehicle rpt. Rev 7.8 Page 28 of 68




FCC ID: AZ492FT7081 / 109U-92FT7081 Report ID: P2809-EME-00003a

Table 10 (cont.)

Max Cale. FCC/ % To FCC/
Angle Initial Pwr | Tx Freq L ICNIRP [CAIRE % ToIC
Trunk/ Roof | Test Position| E/HField (Degree) Antenna Model | Max Pwr (W) (W) (MHz) (mW/ cm”2) Limit Spec Limit IC Limit Limit
52.8 136.0125 0.03 0.20 13.2 0.13 20.5
RADA4226A,
Roof PF H NA 1/4 wave (136 54

144MHz) 52.7 140.0125 0.03 0.20 14.6 0.13 22.7

52.6 143.9875 0.03 0.20 13.7 0.13 21.2

Assessment of Bluetooth / WLAN Radio and Simultaneous Transmission

The combined Bluetooth / WLAN antenna is located in the control head therefore Basic
Restriction SAR was used for exposure conditions less than 20cm.

Both the Bluetooth and WLAN transmitters qualify for the standalone SAR exclusion.

Per guidelines in KDB 447498, the following formula was used to determine the test exclusion for
standalone Bluetooth and WLAN transmitter;

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)]
*[VF Gro)]
Where for Bluetooth:

Max. power = 6.2 mW (8.1 mW*77% duty cycle)
Min. test separation distance = S0mm
F(GHz) =2.48 GHz

= 0.3, which is < 3 for 1-g SAR therefore the standalone exclusion applies for Bluetooth.

For WLAN:

Max. power = 17.8 mW (17.8 mW*99.8% duty cycle)
Min. test separation distance = 50mm
F(GHz) = 2.462 GHz

= 0.6, which is < 3 for 1-g SAR therefore the standalone exclusion applies for Bluetooth.

Since WLAN source based average power is greater than Bluetooth and they both cannot transmit
at the same time, the WLAN transmitter will be used to evaluate simultaneous transmission test
exclusion.

Per guidelines in KDB 447498, the following formula was used to determine the estimated SAR
of an antenna that transmits simultaneously with other antennas:
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[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)]
*[WF(GHz)/X]

=0.07 which is < 0.4 W/kg (1g)

Where:

X =17.5 for 1g-SAR; 18.75 for 10g

Max. power = 17.8 mW (17.8 mW*99.8% duty cycle)
Min. test separation distance = 50 mm

F(GHz) =2.462 GHz

Pursuant to the guidance in KDB 447498 Section 7.2, the simultaneous transmission test
exclusion applies if:

“The [Z of (the highest measured or estimated SAR for each standalone antenna configuration,
adjusted for maximum tune-up tolerance) / 1.6 W/kg] + [ of MPE ratios] is < 1.0.”

For this device:
¥ Highest Estimated SAR (only WLAN) /1.6 =0.07 / 1.6 =0.04

The worst case power density measured for the operator front seat condition, where the
simultaneous conditions would be the worst, when using the HAD4022A antenna mounted on the
trunk is 0.07 mW/cm? at 173.4 MHz where the MPE limit is 0.20 mW/cm®. Therefore,

> MPE Ratio (only one antenna transmitting) is 0.07/0.20 = 0.35
Exclusion evaluation:0.04 + 0.35 = 0.39 which is < 1
Therefore, the simultaneous transmission RF exposure test exclusion does apply in this case.

17.0 Conclusion

The assessments for this device were performed with an output power range as indicated in
section 15.0 Tables 7 - 10. The maximum allowable output power is equal to the upper limit of
the final test factory transmit power specification of 54W. The highest power density results (with
regards to the applicable limits) for the mobile device scaled to the maximum allowable power
output are indicated in the Table 11 for internal/passenger to the vehicle, and external/bystander to
the vehicle.

Table 11: Maximum MPE RF Exposure Summary

Designator | Frequency (MHz) f;;sv‘jlcllg;; ](313;;32::;;
Overall 136 - 174 MHz 0.16 0.56
FCC 150.8 — 173.4 MHz 0.16 0.56
IC 136 - 174 MHz 0.16 0.56
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These MPE results herein demonstrate compliance to the FCC Occupational/Controlled Exposure
limits. FCC rules require compliance for Passengers and Bystanders to the FCC General
Population/Uncontrolled limits.

These MPE results demonstrate compliance to Industry Canada and ICNIRP Occupational /
Controlled Exposure limits.

However, the configurations noted with a “*” in Tables 7 and 9 exceed the General Population /
Uncontrolled MPE limits required for Bystanders and Passengers.

Although MPE is a convenient method of demonstrating RF Exposure requirements, SAR is
recognized as the “basic restriction”. For those configurations noted “*” in Tables 7 and 9,
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.

Maximum peak average SAR
Overall RF Exposure Results for 136-174 MHz (1g) 1.23 W/kg
FCC RF Exposure Results for 150.8 — 173.4 MHz (1g) 1.23 W/kg
IC RF Exposure Results for 136 — 174 MHz (1g) 1.23 W/kg
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Appendix A - Antenna Locations, Test Distances, and Cable Losses
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1 - Rool [cente)
2 - Trunk (center)
3= Trumk (B5cm from pack of the back seat)

11.5cm. Bumper

9 _ﬂra\/

By-Stander Test Locations

. Roof Mount Mote: The distance from the cemlered trunk-monmied anfenna fo
thie eilge of the velicle is 42om and the distance from the edge of
. Trunk Mot the vehicle io the survey probe sensor is 48cm.
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Seat scan areas
(Applicable to both front and back seats)

Mater- Probe

B8 ) FProbediameteris5.5em

Head Area

Chest Area

Lower Trunk
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Cable Losses
Test Cable Customer Cable
Teflon RG58A/U Loss Per 100 Feet ARG-58U Loss Per 100 Feet
160 MHz - 5 dB 200 MHz - 6.0 dB
450 MHz - 9 dB 400 MHz - 8.8 dB
1GHz-13.8dB 1GHz-14.9dB
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Appendix B - Probe Calibration Certificates
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i SNETS-LINDGREN™ e wossor

Report |0: 106049 An ESCO Technologies Company Tencking § S000031863
1301 Arrow Point Drive Equipment Check
Cedar Park, Texas T8813 "‘""'""“"_“" D ::DE-H
(512) 531-6400 sl

Caertificate of Test Conformance
Page1of 1

Reference: S 000031863
Customer: AGILENT/MOTOROLA - 8000 Wast Sunrise Bivd. Plantation, FL, 33322

The instrument listed below has been tested and verified to Internal Quality Standards. Test data is
Mot Applicable. Equipment used during instrument testing is controlled by laboratory compliance with
ISCAEC 17025-2005 and ANSINCSL Z540-1-1994 using ETS-Lindgren Quality Management
System internal procedures.

Manufacturer ETS-Lindgren Status In
In Tolerance
Instrument Type RF Survey Meter Date Completed
; HI-2200 10-Dec-14
Model - Status Out
I JID 00086316 / BBEBDOS0 Compliant with Internal Quality Standards
Remarks

Functional test parformed with custemer's probes s/n 00142394 and 00153632

| would like to take this epportunity to express cur appreciation for using ETS-Lindgren for your EMI test
equipment services and | am looking forward to continued business with your organization. Please feel
free to contact our offices at (512) 531-8400, if you have any quastions regarding this report.

Date Attested: 10-Dec-14
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P L

SNETS-LINDGREN 15 oseen

Fabirets LN 1301 Arrow Point Drive Truche SC0XEH853 L Cat L]
Cedar Park, Texas 78613 : a:‘ wm 10-Dee- 14
ml
Cert 1D 108048 (512) 531-6400 —
Certificate of Calibration Conformance
Page 1of 3

The instrument identified below has been individually calibrated in compilance with the following standard(s):
IEEE 1308 - 2013, Institule of Eleclrical and Elsctronics Engineeds, Standard for Celipration of Electromagnetic Field Sensors and
Probes, Excluding Antaanas fram 8 kHz to 40 GHz

Environmenl: Labaratary MTE is maintalned in a temperature controlied environmen] with amblent conditions from 18 to 28 C, relative hurmidity
|ess than 80%. The instrument undar tast has baen calibrated in a suitable environment using an EMCO TEM Cell 5101C, GTEMI 5305 and an
RF Shislded EMC Chamber which is conducive te maintaining accurals and reliable measursment quality.

Manulscturer: ETS-Lindgren Oparating Ranga: 100kHz - 5GHz

Model Numbar: E100 Instrumant Type: Isotroplc Probe = 1 GHz

Serial Humberd 1D: (153632 Date Code:

Tracking Numkbsr: S 000031863 Alternate 1D: AlBATAG

Date Complaled: 10-Dec-14 Customer: AGILENT/MOTOROLA - 8000 West

Teat Type: Standard Fleld, Fiald Strenglh Sunvise Bhvd. Planteion, FL. 33322
Callbration Uncertalnty:  Std Flald Mathad 100kHz - & GHz, +/-0.7 dB, |sotropicity +/- 0.86

k=2, (05% Conhdence Leved)

Test Remarks:  Proba recaived in tolerance thus before and after data ane the sama.

Probe calibrated with HI-Z300 s/n 00086316,

Specisl Cal data provided per cuslomer,
Calibration Traceability: All Measuring and Tes! Eguipmant (MTE) idantified below are raceable 1o the 51 unils through Iha Mabional
tnstilute for Standards and Technology (NIST) or other recognized National Metrology Instilute. Calibration Laboratory and Cuality Systam
conlrols ane compliant with 1ISOAEC 17025-2005 and ANSINCSL Z540-1-1984.

Standards and Equipment Used: Condition of Insbrument
Make / Model | Mame | SN I Recall Date Upon Recelpt:
Agihnl.l'HP BE4BC Signal Ganeralas I623A035T3 16-Jan-15 In Talerance 1o Internal Qu*}‘ Srandands
Agitant E44158 Power Melar MY45104171 08-Cct-15

Hewlelt Packard  E44198 Power Metar USIOIE0TIT  1B-Janqs 00 Release

AgilsnUHP BEABC Signal Ganerator IB4TAQH4D6  16-Janis I Tolerance o internal Quality Standards
Rohde & Schwarz  SMB 1004 Slgnal Genaralor 101558 24-Apr-15

Agilant EQID4A Powear Sensor MY41497709 18-Jan-16

Agilant ES304A Pewer Sensor MY41407894 18-Jan-15

Agibent ES304A Peowwer Sengor Y41 400012 16-Jan-15

HP EO304A Power Sensor MY41497448  06-Aug-15

Agisant N5181A MXG Analoq Signal Gener MYS01408351 25 Jul-15

Agient E44108 Power Meater MY40510883  08-Sep-15

Rohde & Schwarz 857 .8008.02 Powar Mater NRWVD 100451 13-Jun-15

Hewlatl Packard 836500 Synthesized Sweep Gen  JB44A00422 10-May-15

Rohde & Schwarz  NRV-Z55 Thesmal Power Senses 100352 12-Mar-15

Rohde & Schwarz  NRV-Z55 Thermal Powar Senser 100037 01-May-15

Rohde & Schwarz MNRW-Z55 Thesmal Power Sensor 100363 18-Jul-15

Fohde & Schwarz  NRP-Z81 Power Sensar 100734 27-Mar-15

Hohd/a&('ﬂwm NRP-Z81 F'MF Sensor 100246 27-Mar-15
Calibration Completed By -l.dl on A0-Dec-14
Shawn Schmill, Calibralion Technician Gaarge G1-II1Ir Calibralion Supenisor

]mmwﬂlmmnmm il oed nath diedd ] s ETS-Lindgeen Cabivabon Laboatory. Uncerainbies Eslod ane
it m'r'l'mhmlm mm—-mwmmum wacapl i T, withotd W wrien appooar of E TS -Lindgion Calbeafon

lmmhfmﬂm 10252005 and ANSUNCSL Z540:1 17984, The ressils in s docsmant relate onty e The ilem] k] Bshed and shculd ncd b conidensd

i datien of @ pop gy vise neded. OAF 1827 (011}
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Report ID: P2809-EME-00003a

CALIBRATION REPORT

Elactric Fiald Sensor
Model SN

Date: 10 Dec 2014
[E100 O01536a2
(HI-Z200 DODEG316
Mirw fnslrumani
. Caher
. Dul of Tolorance
Frequency Response X Wilkin Tolarancs
Frequency Nominal
Response Fipild Cal Factar* Davialion
MHz Vim (EsppledTindcaind) a8
1 1 20 1.07 -0.58
2 15 20 1.00 0.01
3 a0 20 1.00 -0.02
4 75 20 0.94 0.50
- 100 20 1.02 -0.21
6 150 20 0.85 0.43
7 200 20 0.85 0.44
8 250 20 0.94 0.57
9 300 20 0.94 0.51
10 400 20 0.893 0.64
11 500 20 0.98 0.21
12 800 20 1.00 -0.02
13 700 20 1.02 0,14
14 800 20 0.28 0.18
15 200 20 0.98 017
16 1000 20 0.93 0.67
17 2000 20 1.02 -0.28
i8 2450 20 1.05 043
19 3000 20 1.08 -0.65
20 3500 20 1.09 0.77
21 4000 20 1.11 -0.93
22 5000 20 0.83 1.68
23 5500 20 0.76 2308
24 6000 20 0.78 221
* Comecled slecinic field values (i) can be cbiained by muliphing the Cal Facior with the indicated
E 6l readings.
Lingarity

maodrnum linganty deviation ks 0.47 d@

{maaturements laken rom 0.3 Wim o 800 Wim &l 27,12 MHE)

Test Conditions
Cafibration perfarmed ol ambienl room lemparaiura; 23 $3°C
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SVETS- INDGREN

PROBE ROTATIONAL RESPONSE

Model E100

S/N 00153632

Report 5000031863

Date Date of Calibration 10 December 2014
Time 04:32:18 PM

Isotropy * + 0.215 dB/ -0.215 dB

Figure 1: Probe Isotropic Response Chart.

Isotropic response is measured in a 20 Vy/m ficld at 400 MHs
*lsobropy is the maximum deviation from the geometrie mean ns defined by 1IEEE 1309-2005.

Page 3of 3
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oo W) SNETS-LINDGREN" s ocsen

L #

TR 1301 Arrow Point Drive Trucks 8000011863 L34 ot []
Cedar Park, Texas 78613 By 53 Duls 10Decid
Mund Cal Do
Cert L0 106047 (512) 531-6400 i —
Certificate of Calibration Conformance ’
Page 10f 2

The instrurnent dentified below has bean individually calibrated ln compllance with the following standard{s]:
IEEE 1308 - 2013, Institute of Elecirical and Eleclronics Enginears, Standard for Calibration of Eleciromagnatic Field Senscrs and
Probes, Excluding Antennas from 9 kHz bo 40 GHz

Environmant: Laboratery MTE is maintaingd in a temperalure conlrolled envirgnment with ambéant condillons frem 18 to 28 C, relative humidity
lass than 90%. Tha Instrumant under test has been calibrated in a sultable snviranment using an EMCO TEM Cell S101C. GTEMI 5305 and an
RF Shislded EMC Chamber which is conducive to maintaining accurate and rellable measurement quality.

Manufacturer: ETS-Lindgran Oparating Range: 5-300MHz / 30mASm-10Am

Modal Mumber: H200 Inatrument Type: Isclropic Magnatic Fiald Probe (2)
Serial Number ID: oT42304 Date Code:

Tracking Numbar: 5 000031863 Alternate ID: AAAA13D

Date Complated: 10-Dac-14 Customer: AGILENTIMOTOROLA - 8000 Waest
Tost Type: Standard Fiasld, Fislkd Strenglh Sunrise Blvd. Plantation, FL. 33322

Callbration Uncertainty:  Direcl Field Mathod 1.1548
k=2, (5% Confidenca Lewel)

Test Remarks:  Probe received in tolerance thus bedore and after data are tha sama.

Probe calibraled with HI-2200 s/n 00085316,

Special Cal data provided per cusiomer.
Calibration Traceablfly: All Measuring and Test Equipmant {MTE) entified below are traceable 1o the 5] wnils through the Nalional
Institule for Slandards and Technology (NIST) or other recognired Malional Meirology Institule. Calbration Laboratory and Quality System
conlrols are compliant with ISCNEC 17025-2005 and ANSUNCSL Z540-1-1934,

Standards and Equipment Used: Condition of Instrument

Make | Model /| Name [ 5N | Recall Date Upon Roceipt:

Aghﬂ“‘lp BE4BC Signal Generalor 3623403573 16-Jan-15 In Tolerance o Inbernal Mr Standards
Agilent E44198 Power Malar MY45104171  OB-Och15

Hewlsit Packard  E44198 Power Molsr USI0250717  1B-Jen.is  On Release:

AgilerlHP 83460 Signal Ganerator IMATAD440S  1BJan.1s 1N Tolerance lo intemal Guaity Standards
Rohde & Schwarz  SMB 1004 Signal Generalor 101558 24-Apr-15

Agltant E9304A, Power Sensor MY41497708  16-Jan-15

Agliant E9304A Power Sensor MY41497634  16-Jan-15

Agilent ES3044 Pawer Sensor MY41489012  16-Jan-15

HP E93044 Power Sensor MY41407448  DB-Aug-15

Agilent HE181A MXG Analen Signal Gener MYS0140851  25-Jul15

Agllent E44198 Pawar Mater MY40510603  DB-Sep-15

Ml St

Calibration Complated By : on  10-Doec-14
Shawn Schenitl, Calbralion Techniclan Gearge Clsnangs, Calibration Supanisor

Thish dicusmsnl grenidiag Liicaabaly of Sk hment b of el itk fredlind il Py ETS-Linalgein Cilil Lab abiatheid hslid him
mmnmmnmrmmmr ﬂnmmmwfndhm mnmmummu!ﬁ{muﬂm
Lsborpiory In procedancs with TROADC 170252005 and ANSENCSL Z560-1- 180, The ressits i this documand relate ondy 1o The Bem{s) Riled and should nof bo considonsd
emproaecialren of @ populition unisss oitenaise noted, OAF 1527 (411)
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CALIBRATION REPORT

Electric Field Sensor

Model SN Date; 10 Dec 2014
[HZ00 00142384
HI-2200 000EE3T6
Mew Instumeant
- Othar
- Dt of Talerance
Frequency Response X Within Toleranca
Frequancy Nominal
Response Figld Cal Factor® Deviation
MHz Alm (EappliedEingcaled) dB
1 10 0.08 1.02 -0.21
2 15 0.08 0.99 0.07
3 a0 0.08 0.97 0.23
4 50 0.08 0.96 0.37
5 75 0.08 0.94 0.53
5] 100 0.08 0.8 0.81
7 150 0.08 0.87 1.21
& 175 0.08 0.85 1.42
2] 200 0.08 0.81 1.85
10 250 0.08 0.74 262
1 300 0.08 0.686 3.65

* Correctad electric field valuas (A/m) can ba cblainad by multiplying the Cal Faclar wilh the indicated
E fogicf readings.

Linearity

rmaxirmum linearity deviation s 0.05 dB

{measuremants taken from 30 mAdm 1o § Adm ol 27.12 MHZ)

Test Conditions

Cabkbration performed at ambient room lamparatune: 23 £3°C

The above sensor was calibrated to faclory specificalions. This calibralion is performed per IEEE
1309 standard. AR equipment used ane traceable fo US Mational Insiifute of Standards and
Tachnology (MIST).
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Appendix C - Photos of Assessed Antennas
(Refer to Exhibit 7B)
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Appendix D — MPE Measurement Results
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