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1.0 Introduction
This report details the test setup, test equipment and test results of Maximum Permissible Exposure
MPE) performed at Motorola Solutions’ test site for product model M37TSS9PWI1CN
P otor ; for produ
PHUW2000D). This device is electrically and mechanically identical to the approved FCC ID:
y
AZ492FT7089/ IC: 109U-92FT7089, except for the software enhancement to enable the WIFI
- - p
5GHz. The results of previous evaluations from FCC ID: AZ492FT7089 / I1C: 109U-92FT7089
were taken into consideration when developing the test plan for this device applying spot check on
the highest configurations.
Product
Hardware Version L.
Model Marketing Name Description
ID Number (HVIN) (PMN)
APX 8500 ALL Band, GNSS, BT/WiFi
DASH/REMOTE(VHF 136-174MHz 1-25W; UHF1
M37TSS9PWICN | M37TSS9PWICN APX 8500 380-485MH2 1-25W: UHF2 485-512MH2 1.25W,
512-520MHz 1-25W & 800MHz 806-870MHz 1-25W)
APX 8500 ALL Band, GNSS, WiFi ,REMOTE(VHF
APX 136-174MHz 1-100W; UHF1 380-485MHz 1-100W; UHF2
L37TTSSOPWICN | LSTTSSIPWICN CONSOLETTE | 485-512MHz 1-40W, 512-520MHz 1-25W ; 762-806MHz
1-30W; 806-870MHz 1-35W)
2.0 FCC MPE Summary
Table 1
Trunk/Roof Mounted Antennas
Equipment Freguency band Passenger Bystander
Class (MHz2) [I)Dgr\g?tl;/ Percentage ggr\:;?: Percentage
(mwieme) | O Limit (%) (mW/cn{Z) of Limit (%)
(15&2%/73;3 0.50 248.84 0.13 67.74
(icli/leRl GH4I7:(1)) 0.30 101.84 0.20 75.14
TNB (L4I\!/5I(I)?7U?-|1lg2) 0.30 101.84 0.14 47.94
769 - 775; 799 —
824,851 - 869 0.16 30.44 0.17 29.64
(LMR 7/800)
o7 Z(Ag)hzj(;ozoﬂtﬁ)o 0.003 0.27 0.003 0.27
2412 — 2462
(WLAN 2.4GH2) 0.002 0.34 0.002 0.34
NI (V5\11|_8AOI\T ggﬁz) 0.002 0.21 0.002 0.21
Simultaneous (Highest Combined
Percentage of Limit) 248.84 7514

Form-MPE Auto Vehicle rpt. Rev 9.2
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3.0 Abbreviations / Definitions
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: Pushto Talk
WLAN: Wireless Local Area Network
TDMA: Time Division Multiple Access

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, 8 2.1091 (d) and 8 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 6) — 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

Form-MPE Auto Vehicle rpt. Rev 9.2 Page 5 of 59
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Report ID: P41528-EME-00002
Table 2 — Occupational / Controlled Exposure Limits

IEEE
FCC OET IEEE C95.1 C95.1 RSS-102
Frequency Bulletin 65 ICNIRP 1992/1999 2005 Issue 6
Range (MH2z) mW/cm”2 W/m”"2 mW/cm”2 W/m”"2 W/m~n2
10-20 10.0
20— 48 4472 [ £°°
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
300 — 3,000 /300 f/30
400 — 2,000 /40
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
Form-MPE Auto Vehicle rpt. Rev 9.2 Page 6 of 59
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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 6
Range (MHz) mW/cm”2 W/m”"2 mW/cm”2 W/m”"2 W/m~n2
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 f 0683
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

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

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

Form-MPE Auto Vehicle rpt. Rev 9.2
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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 00206805
Probe — H-Field ETS Model H200 00084225 02/13/2024 02/13/2025
Probe — E-Field ETS Model E100 00237161
Survey Meter ETS Model HI-2200 00249839
Probe — H-Field ETS Model H200 00086316 11/29/2023 11/29/2024
Probe — E-Field ETS Model E100 00206767

E-field measurements are in m\W/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. Ui

(x %) | Dist. | Divisor | (%) Vi
Measurement System
Probe Calibration 7.1 N 1.00 7.1 50.4 )
Survey Meter Calibration 0.0 N 1.00 0.0 0.0 ¥
Hemispherical Isotropy 8.0 R 1.73 4.6 21.33 0
Linearity 5.0 R 1.73 2.9 8.33 )
Pulse Response 1.0 R 1.73 0.6 0.33 )
RF Ambient Noise 3.0 R 1.73 1.7 3.00 0
RF Reflections 8.0 R 1.73 4.6 21.33 0
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 0
Bystander measurement uncertainty 4.8 N 1.00 4.8 23.04 0
Passenger measurement uncertainty 8.1 N 1.00 8.1 65.61 0
Combined Standard Uncertainty RSS 15.6 15.6 00
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 31 31

9.0 Product and System Description

This mobile device operates in the LMR bands using frequency modulation (FM) and TDMA signals
incorporating traditional simplex two-way radio transmission protocol.

The LMR bands in this device operate 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 which instructs the user to transmit no
more than 50% of the time, justifies the use of 50% duty factor for this device.

Form-MPE Auto Vehicle rpt. Rev 9.2
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This device also contains WLAN technology for data capabilities over WLAN 2.4 GHz
(802.11b/g/n), WLAN 5 GHz (802.11 a/n/ac) wireless networks and Bluetooth technology for short
range wireless devices.

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.

Table 6
Conducted
(Average
Technology Transmit Band (MHz) Transmission | Duty Cycle (%) Detector)
Maximum Power
- (W)
136-174
(LMR VHF) 60
380 — 470 (LMR UHF1) 380 - 485 o4
LMR 450520 (LMR UHF2) | 485-512 | ppyrrpmia %50 | %25 48
512 - 520 30
769 —775; 799 — 824, 764 - 806 36
851 — 869
(LMR 7/800) 806 - 870 42
Bluetooth 0.0100
Bluetooth LE 2402 - 2480 FHSS 100 0.00198
802.11b 0.00794
WLAN 2.4GHz 2412 — 2462 gggﬁg DSSS, OFDM 100 0.01259
A1n
(HT20) 0.00794
802.11a
WLAN 5GHz 5180 - 5825 802.11n OFDM 100 0.0112
802.11ac

Note - * includes 50% PTT operation

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/ISED Canada 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)

Form-MPE Auto Vehicle rpt. Rev 9.2
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10.0 Additional Options and Accessories

Below is additional antenna kits that electrically identical to the tested antenna.

ANO000131A03 — Identical to tested antenna ANO00131A02

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 VHF 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

Form-MPE Auto Vehicle rpt. Rev 9.2 Page 10 of 59
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12.2  Internal/Passenger vehicle MPE measurements

Antenna is located toward the center of the trunk at a minimum 85 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.

Form-MPE Auto Vehicle rpt. Rev 9.2 Page 11 of 59
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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 VHF 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.

Form-MPE Auto Vehicle rpt. Rev 9.2 Page 12 of 59
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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 1: 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/im. The
survey meter’s results were measured in power density (mW/cm?) and therefore the “probe_fiequency 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 mW/cm”2

mW/cm”2 = (A/m)*2*37.699

Equation 4 — Power Density Maximum Calculation
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Max Calc. P.D.=P.D. calc*_max_output_ power
- - initial _output _ power

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 LaLiE
Antenna . Gain Location | Overlap FCC | FCC Actual
No. Antenna Model gir;gze) Physical Length (cm) (dBi) Remarks (Roof/ Bands (MH2) N N
Trunk)
VHF (136 — 174MHz)

1 HAD4016A 136 - 162 51.3 2.15 Ya wave R 150.8 - 162 3 5
2 HAD4017A 146 - 174 46.2 2.15 Ya wave R 150.8-173.4 4 5
3 HAD4021A 136-174 51.7 2.15 Ya wave R 150.8-173.4 4 6
4 HAD4006A 136 -144 52 2.15 Ya wave R 2
5 HAD4007A 144 -150.8 49 2.15 Ya wave R 150.8 1 2
6 HADA4008A 150.8 - 162 45.6 2.15 Ya wave R 150.8 - 162 3 3
7 HAD4009A 162 -174 43 2.15 Ya wave R 162 -173.4 3 3

130(136MHz)

118.5(144MHz)

- ) 114(150.8MHz) B

8 HAD4022A 132-174 102.7(150.0125MHz) 5.15 5/8 wave RIT 150.8-173.4 4 6

96.5(165.0125MHz)

89.9(173.0125MHz)

143.5(136MHz)

130.5(146MHz)

- ) 126.8(150.8MHz) . _

9 RAD4010ARB 136 -174 116.5(158.0125MHz) 5.15 Y2 wave RIT 150.8-173.4 4 6

112.5(165.0125MHz)

103.7(173.0125MHz)
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Table 7 (Continued)

Mount
Frequency . . ;
Physical Length Gain Location | Overlap FCC | FCC Actual
AntennaNo. | Antenna Model Range (cm) (dBi) Remarks (Roof/ | Bands (MHz2) N. N.
(MHz)
Trunk)
UHF1 (380 - 470MHz)

10 HAEG6010A 380-433 63.5 5.65 1/2 wave RIT 406.1-433 3 5
11 HAEG011A 380-433 91.0 7.15 5/8 wave RIT 406.1-433 3 5
12 HAE6012A 380-433 18.2 2.15 1/4 wave R 406.1-433 3 5
13 HAE6013AW 380-470 29 4.15 1/2 wave RIT 406.1-470 6 8
14 HAEG6031AM 380-520 28 4.15 1/2 wave RIT 406.1-470 5 7
15 HAE4003AM 450 - 470 16 2.15 1/4 wave R 450-470 3 3
16 HAE4011A® 450 - 470 73.2 5.65 1/2 wave RIT 450-470 3 3
17 HAEG6015AM 450 - 520 26.2 4.15 1/2 wave RIT 450-470 3 3
18 HAE6016AM 450 - 512 8.3 2.15 1/4 wave R 450-470 3 3

92.7(450.0125 MHz)
19 *RAE4014ARBW 445 - 470 90.5(460 MHz) 7.15 5/8 wave RIT 450-470 3 3

89.0(469.9875 MHz)

UHF2 (450-520 MHZz)

20 HAE6013AM 380-470 29 4.15 1/2 wave RIT 450-470 3 3
21 HAE6031AM 380-520 28 4.15 1/2 wave RIT 450-512 5 6
22 HAE4003AW 450 - 470 16 2.15 1/4 wave R 450-470 3 3
23 HAE4004A 470-512 14.7 2.15 1/4 wave R 470-512 4 4
24 HAE4011A® 450 - 470 73.2 5.65 1/2 wave RIT 450-470 3 3
25 HAE4012A 470 - 495 68.6 5.65 1/2 wave RIT 470-495 3 3
26 HAE4013A 494 -512 64.3 5.65 1/2 wave RIT 494-512 3 3
26 HAEG015AM 450 - 520 26.2 415 1/2 wave RIT 450-512 5 7
27 HAEG016AM 450 - 512 8.3 2.15 1/4 wave R 450-512 5

92.7(450.0125 MHz)

90.5(460 MHz)

* () - B

28 RAE4014ARB 445 - 470 89.0(469.9875 MHZ) 7.15 5/8 wave RIT 450-470 3 3

85.7(494.9875 MHz)
29 *RAE4016ARB 494 -512  (83.6(503 MHz) 7.15 5/8 wave RIT 494-512 3 3

83.3(511.9875 MHz)

89(470.0125 MHz)
30 *RAE4015ARM 470-494  (86.4(482.5 MHz) 7.15 5/8 wave RIT 470-494 3 3

85(493.9875 MHz)

Note:* Antenna length trimmed to frequency.
(1): Antennas support UHF1 & UHF2 frequency range.
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Table 7 (Continued)

Mount
Frequency . .
Antenna . Gain Location | Overlap FCC | FCC Actual
No. Antenna Model (Rl\jrngze) Physical Length (cm) (dBi) Remarks (Roof/ Bands (MH2) N. N.
Trunk)
7/800 (764-870 MHz)
769-775;
30 HAF4013A 764 -870 6.1 5.15 1/4 wave R/T 799-824; 8 9
851-869
769-775;
31 HAF4014A 764 -870 57.7 5.15 1/4 wave R/T 799-824; 8 9
851-869
769-775;
32 HAF4016A 764 -870 9 2.15 1/4 wave R/T 799-824; 8 9
851-869
769-775;
33 HAF4017A 764 -870 34.5 5.15 1/4 wave R/T 799-824; 8 9
851-869
All Bands (136-870 MHz)
150.8-173.4
R (VHF) 4 6
406.1- 470
R (UHF1) 5 7
450-512
® -
34 ANO000131A01 136 - 870 55.7 2.15 1/4 wave R (UHF2) 5 6
764-775;
799-824;
RIT 851-869 8 9
(7/800)
150.8-173.4
R (VHF) 4 6
406.1- 470
R (UHF1) 5 !
450-512
(e -
35 ANO000131A02 136 -870 56.4 2.15 1/4 wave R (UHF2) 5 6
764-775;
799-824;
RIT 851-869 8 9
(7/800)
BT / WiFi/ GPS
2400 - 2500 Glass
37 ANO000163A01 4900 - 5900 7 35/3.3 - Mount 2412 - 2462 3 3
38 PMANS100A | 2400-2500 | 5.7 (L)x19 (W) 3 - olass | 24122462 3 3
2400 - 2500 2412 - 2462
39 PMAN5101A 4900 - 5900 5.4 (L) x1.32 (W) 2.710.2 Monopole Trunk 5180 - 5825 3 3
2400 - 2500 Roof / 2412 - 2462
40 ANO000163A05 4900 - 5900 7 25/1.6 Monopole Trunk 5180 - 5825 3 3
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17.0 Test Results Summary

17.1

MPE Test Results Summary for LMR

Report 1D: P41528-EME-00002

The highest power density results for LMR transmitters for each locations scaled to maximum
allowable power output are indicated in the table below for internal/passenger to the vehicle, and
external/bystander to the vehicle.

The previous highest configuration from reference model M37TSS9PW1AN with FCC ID:
AZ492FT7089/ IC ID: 109U-92FT 7089 has been performed spot check. Table below indicated the
reference model and spot check results.

Table 8 (FCC)

VHF (150.8 - 173.4MHz)
. Max Calc.
Trunk/ Test . Max Pwr | Initial Pwr Tx Freq _ % To FCC
Roof | Position E/H Field Antenna Model w) w) (MHz) P(I:Dms\n;\)N/ FCC Limit Spec Limit Remark
Spot Check - Highest Configuration ByStander
HAD4016A, 1/4 W, 58.6 0.17 0.20 855 Reference Configuration
Roof BS H &€ 1 600 150.8000
(136-162MH?2) 58.9 013 020 67.4 Measured
Spot Check - Highest Configuration Passenger Back
59.0 0.50 0.20 250.1 Reference Configuration
Tunk | PB E HADAO022A, SIBWave | ¢ 165.0125 9
(132-174MH7) 50.6 050 020 2485 Measured
Spot Check - Highest Configuration Passenger Front
59.0 0.09 0.20 429 Reference Configuration
Roof PF E HADAOLIA, Ud Wave | ¢, 165.0125
(146-174MH2) 59.6 0.04 020 220 Measured
UHF1 (406.1 - 470MHz)
Spot Check - Highest Configuration ByStander
534 0.20 0.27 747 Reference Configuration
Tunk | BS E HABSISIA, L2ZWave | ) 406.5000
(380-520MH?2) 539 0.20 027 748 Measured
Spot Check - Highest Configuration Passenger Back
53.2 042 0.30 140.1 Reference Configuration
Tunk | PB E HAESISIA, L2 Wave | ) 4500125 9
(380-520MH?7) 53.4 030 030 *1015 Measured
Spot Check - Highest Configuration Passenger Front
53.3 0.09 0.31 274 Reference Configuration
Roof PF E HAESOLSA, U2 Wave | ) 469.9875 9
(450-520MHz2) 526 0.10 0.31 30.6 Measured
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Table 8 Continued (FCC)

UHR2 (450 - 512MHz)
L Max Calc.
Trunk/ Test . Max Pwr | Initial Pwr Tx Freq . % ToFCC
Roof | Pasition E/H Field Antenna Model w) w) (MHz) P(I?ms\n;\)/w FCC Limit Spec Limit Remark
Spot Check - Highest Configuration ByStander
53.2 0.15 0.30 51.1 Reference Configuration
Tunk | BS E HAESOLSA, U2 Wave | ) 4500125
(450-520MH?2) 534 014 030 476 Measured
Spot Check - Highest Configuration Passenger Back
532 042 0.30 140.1 Reference Configuration
Trunk | PB E HAEGISIA, L2 Wave | ) 450.0125 9
(380-520MH?7) 534 0.30 030 1015 Measured
Spot Check - Highest Configuration Passenger Front
475 0.10 0.34 29.2 Reference Configuration
Trunk | PF E HABSISIA, L2 Wave |0 511.9875
(380-520MH?2) 462 0.10 034 29.1 Measured
7/800 (769 - 775MHz; 799 - 824MHz; 851 - 869MHz)
Spot Check - Highest Configuration ByStander
40.3 0.22 0.57 387 Reference Configuration
Tunk | BS E HAF4O0L4A, Ud Wave | ) 8510125
(764-870MHz2) 420 017 057 293 Measured
Spot Check - Highest Configuration Passenger Back
41.6 0.17 0.54 317 Reference Configuration
Tunk | PB E HAF4OLTA, UaWave | ) 806.0125 9
(764-870MH?2) 412 0.16 054 301 Measured
Spot Check - Highest Configuration Passenger Front
HAF4017A. /4 W 410 0.12 0.55 22.3 Reference Configuration
Tunk | PF E OL7A, UdWave | ) 823.9875
(764-870MHz2) 403 0.09 055 155 Measured
Table 9 (ISED)
VHF (138 - 174MHz)
o Max Calc.
Trunk/ Test . Max Pwr | Initial Pwr | TxFreq . .| % TolISED
Roof | Position E/H Field Antenna Model w) w) (MH2) P.D.(mW/ | ISED Limit Spec Limit Remark
cm™2)
Spot Check - Highest Configuration ByStander
58.4 0.18 0.13 138.6 Reference Configuration
Roof BS H HADAOLBA, UdWave | o, 1440000 g
(136-162MH2) 50.4 014 013 105 Measured
Spot Check - Highest Configuration Passenger Back
59.0 0.50 0.13 3875 Reference Configuration
Trunk | PB E HADAO02A. S8 Wave | ¢, 165.0125 g
(132-174MH2) 59.6 050 013 385 Measured
Spot Check - Highest Configuration Passenger Front
59.0 0.09 0.13 66.4 Reference Configuration
Roof PF E HADIOLTA, UsWave | ¢, 165.0125 g
(146-174AMHZ) 59.6 0.04 013 340 Measured
UHF1 (406.1 - 430MHz, 450 - 470MHz)
Spot Check - Highest Configuration ByStander
534 0.20 0.16 1274 Reference Configuration
Trunk | BS E HAEGBIA, 12Wave |, 4065000 g
(380-520MH2) 53.9 0.20 016 1275 Measured
Spot Check - Highest Configuration Passenger Back
532 0.42 0.17 246.6 Reference Configuration
Tunk | PB E HAESISIA, L2ZWave | ) 450.0125 g
(380-520MH2) 534 0.30 017 178.8 Measured
Spot Check - Highest Configuration Passenger Front
53.3 0.09 0.18 48.8 Reference Configuration
Roof PF E HAESOLA, U2 Wave | o) 460.9875 g
(450-520MHz) 526 0.10 0.18 54.6 Measured
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Table 9 Continued (ISED)

UHF2 (450 - 470MHz)
o Max Calc.
Trunk/ Test . Max Pwr | Initial Pwr | TxFreq . .| % TolISED
Roof | Position E/H Field Antenna Model w) w) (MH2) P.D.(mW/ | ISED Limit Spec Limit Remark
cm™2)
Spot Check - Highest Configuration ByStander
532 0.15 0.17 90.0 Reference Configuration
Tunk | BS E HAESOLSA, U2 Wave | ) 450.0125 g
(450-520MH2) 534 014 017 838 Measured
Spot Check - Highest Configuration Passenger Back
53.2 0.42 0.17 246.6 Reference Configuration
Tunk | PB E HAESISIA, L2 Wave | ) 4500125 g
(380-520MH2) 534 030 017 1788 Measured
Spot Check - Highest Configuration Passenger Front
53.3 0.09 0.18 488 Reference Configuration
Tunk | PF E HABSOLA, L2 Wave | ) 460.9875 g
(450-520MHz) 526 0.10 0.18 54.6 Measured
7/800 (768 - 776 MHz; 798 - 824MHz; 851 - 869MHz)
Spot Check - Highest Configuration ByStander
40.3 0.22 0.26 834 Reference Configuration
Tunk | BS E HAFAO0L4A, Ud Wave |, o 8510125 g
(764-870MH2) 420 017 026 63.0 Measured
Spot Check - Highest Configuration Passenger Back
416 0.17 0.25 67.2 Reference Configuration
Tunk | PB E HAFAOLTA, Ud Wave |, o 806.0125 g
(764-870MH2) 412 0.16 025 63.7 Measured
Spot Check - Highest Configuration Passenger Front
410 0.12 0.26 475 Reference Configuration
Tunk | PF E HAFAOLTA, Ud Wave |, o 823.9875 g
(764-870MHz) 403 0.09 0.26 330 Measured
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17.2 MPE Test Results for Bluetooth and WLAN

Antenna PMANS5100A support Bluetooth & WLAN 2.4GHz only, was intended for mounting on
the windshield of the vehicle. This antenna should be installed closed to the top and on the front
windshield only. Antennas AN0O00163A01, AN000163A05 and PMANS5101A support Bluetooth
/ WLAN 2.4GHz / WLAN 5GHz should be installed at roof or trunk of the vehicle. WLAN
2.4GHz and WLAN 5GHz will not transmit simultaneously. WLAN 2.4GHz and Bluetooth are
sharing the same antenna and they are in the same frequency range, thus only WLAN 2.4GHz is
selected for simultaneous transmission as the Bluetooth transmit power is higher than Bluetooth
power, thus Bluetooth is exclude from simultaneous transmission.

Bluetooth has higher source-based-time-averaging output power compare to Bluetooth LE and
will be used for the MPE assessment.

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, calculation can be made to predict
RF field strength and power density level around typical RF source. Equation (5) is generally
accurate in far-field of an antenna.

Equation 5 — Power Density Calculation

PG
= > F
amd?L

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 (mW/cm?)
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 (dBi)
d = distance from antenna (cm), 20 cm for more conservative estimation.
L = cable loss (dB), 2.2 dB with 17’ PFP240 cable (attenuation 12.9 dB/100ft)
F = Enhancement factor

Table 10 summarized the MPE calculation for each standalone transmitter bands, Bluetooth and
WLAN.

Table 10
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Blastemth
ANXOIEIANL 0,050 190.00% | 3402 0600 330 10 0 108 0,003 100 07 0 ()
ANKOI6IAD] 0010 12000% | 2441000 350 120 30 105 0003 100 027 034 00
ANDOOISIA0L 0010 190 00% 24800000 350 220 P ] 100 0003 100 027 0.3 03
ANVOIEIADS 0010 18000% | 24020000 1% EYS) 30 ) [0 ) [ 034 (¥
ANNOI63A0 0050 100.00% | 24410000 150 10 2 100 000 100 016 054 [
AND00IG3A0Y ﬂm 190 00 2480 0003 130 34 20 L0 0.002 100 l!! 0.33 03
PMANII0A 0050 12002% | 24020000 390 130 T 103 0002 100 03 054 033
PAGANSI0A 0,050 160.00% | 24410000 350 130 30 109 0002 100 [ [X7] 044
PAANSI0A 0010 12000% | 2480.0000 3% 10 b 103 5001 100 0 0.53 [T
PAANSIOLA 00310 100.00% Jw 270 100 20 100 0.002 1.00 019 054 033
PALANSIOIA 0050 100 00% | 24410000 230 10 T 100 0002 100 019 054 034
PAIANSIOLA 0010 12000% | 24800000 370 300 20 105 [0 100 019 (5] [

Blaepoth LE
ANDOOIE3ADL 0002 19000% | 34000000 330 33 0 100 0001 ) 005 [XY] 010
ANNOIIAIL 0,032 10000% | 24410000 150 220 2 109 0001 100 0.0 [ 0.10
ANN0363A0L 0052 10000% | 34800000 350 130 n 103 oot 100 [ 033 [0
ANNO6IADS 0092 120.00% 2402 0000 1% 347 n L2 0008 10 0.05 034 0.04
ANHOI63A05 0002 15000% | 24410000 150 i 0 100 0000 100 00 054 005
AND00IESALS 0002 19000% | 2480.0000 130 147 » 103 0000 100 0.03 033 0.08
PAIANSIO0A (15 1000% | 400000 300 130 0 ) 2,008 100 008 [ET] om
PAMANSS0A 0,001 120.00% | 34410000 300 13 % 108 0,008 100 00 054 00
PMANSI00A 0002 130.00% 2480 0003 300 120 20 108 0005 100 003 0.5% 009
PMANIIOLA 000 190.00% | 24m 0000 370 30 ) ) 0000 100 0,08 054 [TH
PMANSIOIA 0,002 100.00% | 24410000 19 30 0 100 0.000 10 0.0 054 007
PMANSIOIA 0002 190 00% 2480 0000 3 jm 20 1 0% 0000 | 00 004 055 00

WLANZ AGHz $62110

MR
ANK0I63AN 0006 19007 | 34120000 350 120 ) 100 0,00 100 031 054 [
ANOOOIBIADY 00 100.00% 2437 0000 330 20 20 108 o002 1.0 021 0 05
ANDIOI6IADE 0008 12000% | 34620000 150 120 % 100 0002 100 021 054 [
ANNOI6IAR 0.008 100.00% | 24120000 150 a7 X 100 0.001 100 (XD 054 024
ANN0I6IA03 0.0% 12000% | 34370000 130 F¥S) o 100 2001 100 0.13 [XT] 033
ANKOI63ADS 000 190.00% | 34620000 350 30 0 ) [ 100 013 054 023
PALANSI00A 0,008 19000% | 34120000 300 1% 30 108 0,002 100 019 054 03y
PMANSIA 0008 10000% | 24370000 3100 12 0 105 [ 100 019 034 033
PLIANSI0A 0.0% 100.00% | 2460 0000 300 230 0 ) [ 100 019 08t 033
PAIANSIOIA [ 190.00% | 34120000 130 30 0 ) D001 100 [¥0 EY) 03
PAANSI0IA 000 12000% | 24370000 1% 100 0 105 0001 100 [0 054 027
PMANSIOLA 0008 120.00% 2462 0000 2 300 b ] 100 000 100 013 034 0
ANKOISIA0L 0013 190.00% | 34120000 3130 120 0 100 0000 100 (30 054 063
ANN0IEANT 0013 120.00% 2437 0000 33 120 20 108 0.003 100 034 oM 0.63
ANXOI§3A01 001 190.00% | 24620000 350 10 ) 108 0.00) 100 034 054 062
ANNOIIALS 0038 100.00% | 24120000 330 14 30 100 000 1) 530 [X7] (53l
ANN0I63A08 00_1_3 120.00% 24370000 230 i 0 lg noo_z lg 0.20 0 037
ANNO16IA0S 0013 100 00% | 3460 000) 250 3] 10 108 0,002 100 030 054 0.5
PALANSI00A 003 10000% | 24120000 300 10 ) 108 000) 100 030 054 054
PAANSIOA 0013 12000% | 2437.0000 300 10 ) 103 000} 100 030 054 (X3
PALANSIO0A 0083 19000% | 34620000 390 130 0 ) 000} 100 030 054 059
PRANSIOIA 0013 19000% | 34120000 330 300 b 103 0002 ) [30) [E) )
PMANSIOLA 001 100 00% | 24370000 PR 100 0 109 [ 100 0.3 [ (T3]
PAIANSIOIA 0033 10000% | 24620000 13 i n 108 [on 100 (35 04 ()
ANKOI63A01 0011 19G.00% | 5180 0009 330 X5 30 100 [ 1.00 (5] [ 024
ANDOIESAOL 0031 12000% | 33023003 330 347 0 103 0002 100 [ 034 023
ANNOISIAOL 0031 106.00% | 5825 1000 330 Ty 0 108 [ 100 0.1 008 (3]
ANNO1E3 A0S 0011 190.00% | 51800000 180 iYH 0 108 o001 100 (X0 098 018
ANNOIS ALY 0911 120 00%& sm:g 160 347 0 103 ﬂﬂ_l 1.00 013 094 013
ANKOI63A05 0011 190 00% | 58250000 180 30 30 ) 0.001 100 01s 09§ 015
FMANSIOIA 0011 100.00% | 31800000 030 T 30 100 0001 1) 1] 09 0.10
PMANSIOLA 0031 190.00% 3302 5000 020 400 20 108 000 |.00 om 0%4 010
PMANSIOLA [T] 120.00% | 56290008 [37) 100 b1 108 0,001 100 0.8 058 [
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17.3 Simultaneous Transmission

Report 1D: P41528-EME-00002

LMR bands can transmit simultaneously with Bluetooth or WLAN 2.4GHz or WLAN 5GHz.
WLAN 2.4GHz and WLAN 5GHz cannot transmit at the same time. WLAN 2.4GHz and
Bluetooth are sharing the same antenna and they are in the same frequency range, thus only WLAN
2.4GHz is selected for simultaneous transmission as the Bluetooth transmit power is higher than
Bluetooth power, thus Bluetooth is exclude from simultaneous transmission. Table 11 lists all the

simultaneous transmission conditions.

Table 11 — Simultaneous transmission conditions

Simultaneous LMR
transmission Bluetooth WLAN 2.4GHz WLAN 5GHz
conditions VHF | UHF1 | UHF2 | 7/800
1 X X
2 X X
3 X X
4 X X
5 X X
6 X X
7 X X
8 X X
9 X X
10 X X
11 X X
12 X X
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Report 1D: P41528-EME-00002

Table 12 — Highest Percentage of limit for Simultaneous transmission conditions (FCC)
FCC Passenger, Front Seat (PF)

Simultaneous transmission LMR WLAN Highest Combined Percentage
conditions VHF UHF1 UHF2 7/800 2.4GHz of Limit (%)
VHF + WLAN 2.4GHz 22.00 - 0.34 2227
UHF1 + WLAN 2.4GHz 30.60 0.34 30.87
UHFZ + WLAN 2.4GHz - 29.10 0.34 29.37
7/800 + WLAN 2.4GHz - 15.50 0.34 1577
FCC Passenger, Back Seat (PB)
Simultaneous transmission LMR WLAN Highest Combined Percentage
conditions VHF UHF1 UHF2 7/800 2.4GHz Of Limit (%)
VHF + WLAN 2.4GHz 248.50 - 0.34 24877
UHF1 + WLAN 2.4GHz 101.50 0.34 101.77
UHFZ + WLAN 2.4GHz - 101.50 0.34 101.77
7/800 + WLAN 2.4GHz - - 30.10 0.34 30.37
FCC By-Stander (BS)
Simultaneous transmission LMR WLAN Highest Combined Percentage
conditions VHF UHF1 UHF2 7/800 2.4GHz of Limit (%)
VHF + WLAN 2.4GHz 67.40 - 0.34 67.67
UHF1 + WLAN 2.4GHz 74.80 0.34 75.07
UHFZ + WLAN 2.4GHz - 47,80 0.34 47.87
7/800 + WLAN 2.4GHz - 29.30 0.34 29.57
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Report 1D: P41528-EME-00002

Table 13 — Highest Percentage of limit for Simultaneous transmission conditions (ISED)

ISED Passenger, Front Seat (PF)
Simultaneous transmission LMR WLAN Highest Combined Percentage
conditions VHF UHF1 UHF2 7/800 2.4GHz of Limit (%)
VHF + WLAN 2.4GHz 34.00 - 0.63 34.50
UHF1 + WLAN 2.4GHz 54.60 0.63 55.10
UHF2 + WLAN 2.4GHz - 30.60 0.63 31.10
7/800 + WLAN 2 4GHz - - 23.00 0.63 33.50
ISED Passenger, Back Seat (PB)
Simultaneous transmission LMR WLAN Highest Combined Percentage
conditions VHF UHF1 UHF2 7/800 2.4GHz Of Limit (%)
VHF + WLAN 2.4GHz 385.00 - 0.63 385.50
UHF1 + WLAN 2 4GHz 178.80 - 0.63 179.30
UHF2 + WLAN 2 4GHz - 178.80 - 0.63 179.30
7/800 + WLAN 2.4GHz - - 63.70 0.63 64.20
ISED By-Stander (BS)
Simultaneous transmission LMR WLAN Highest Combined Percentage
conditions VHF UHF1 UHF2 7/800 2.4GHz Of Limit (%)
VHF + WLAN 2 4GHz 104.40 - 0.63 104.90
UHF1 + WLAN 2 4GHz 12750 - 0.63 128.00
UHF2 + WLAN 2 4GHz - 83.80 - 0.63 84.30
7/800 + WLAN 2.4GHz - 63.00 0.63 63.50
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Report 1D: P41528-EME-00002

The highest combined power density percentage for simultaneous transmission indicated in Table

14,
Table 14

Highest Percentage of Limit (%)

Simultaneous Transmission | passenger, Passenger, By-Stander
Front Seat (PF) | Back Seat (PB) (BS)

FCC
LMR VHF and WLAN 22.34 **248.84 67.74
LMR UHF1 and WLAN 30.94 **101.84 75.14
LMR UHF2 and WLAN 29.44 **101.84 47.94
LMR 7/800 and WLAN 15.84 30.44 29.64

ISED Canada

LMR VHF and WLAN 34.63 **385.63 **105.03
LMR UHF1 and WLAN 55.23 **179.43 **128.13
LMR UHF2 and WLAN 31.23 **179.43 84.43
LMR 7/800 and WLAN 33.63 64.33 63.63

** SAR simulation result refer to FCC ID: AZ492FT7089/ IC: 109U-92FT7089 SAR simulation report

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 Bluetooth/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 transmitter scaled to maximum allowable power output are

indicated in Table below for internal/passenger to the vehicle, and external/bystander to the vehicle

and the wireless networks.

Table 15: Maximum MPE RF Exposure Summary (LMR)

Designator Transmitters Frequency Band (MHz) Frﬁfz'}g?:z; Ezr)\/ﬂ%?:nq:)r

LMR VHF 150.8-173.4 0.50 0.13

Fee LMR UHF1 406.1-470 0.30 0.20
LMR UHF2 450-470 0.30 0.14

LMR 7/800 769-775; 799-824; 851-869 0.16 0.17

LMR VHF 138-174 0.50 0.14

ISED LMR UHF1 406.1-430; 450-470 0.30 0.20
Canada LMR UHF2 450-470 0.30 0.14
LMR 7/800 768-775; 798-824; 851-869 0.16 0.17

Form-MPE Auto Vehicle rpt. Rev 9.2
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Report 1D: P41528-EME-00002

Table 16: Maximum MPE RF Exposure Summary (Bluetooth/WLAN)

Designator Transmitters Frequency Band (MHz) Frzf/flelzg:g ?%3&7: rgf)r
Bluetooth 2402 — 2480 0.003 0.003
FCCCa; e'liaED WLAN 2.4GHz 2412 — 2462 0.002 0.002
WLAN 5GHz 5180 — 5825 0.002 0.002

Although MPE is a convenient method of demonstrating RF Exposure requirements, SAR is
recognized as the “basic restriction”. For those configurations in Table 14 with “*°, compliance to
the General Population / Uncontrolled SAR 1g limit of 1.6 W/kg is demonstrated through SAR
computational analysis.

The highest power density results for the transmitter scaled to maximum allowable power output
are indicated in Table 17 for internal/passenger to the vehicle, and external/bystander to the vehicle

Table 17

Designator Frequency Band (MHz) Frﬁ;?;zg;; ?r{]\?&?:rgf)r
150.8-173.4 1.25 NA
FCC 406.1-470 1.39 NA
450-512 0.96 NA
ISED 138-174 1.25 0.85
Canada 406.1-430 1.39 0.46
450-470 0.96 NA

NA: not applicable

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

19.0 User Instructions Considerations

Form-MPE Auto Vehicle rpt. Rev 9.2

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 during radio use, even though the
reported MPE tests data demonstrates compliance at 2 ft. (60cm) from the vehicle in the
700/800MHz band.
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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
(LMR VHF, UHF R1, UHF R2 and 7/800 band)

d T N[ N

'S
20cm
[
85cm |
S
Roof Trunk
\_ S K _/
\ | [ | \\ _/
> ~
MNominal dimension for RoofPlate (W x L): 122cm x 157¢cm
MNominal dimension for Trunk Plate (W x L): 138cm x 72cm 6cm, Back Bumper

Notes:

1.) Antenna location Al: APX mobile radio roof antenna mounting locations for passenger back and front testing
(for LMR VHF, UHF R1, UHF R2 and 7/800 bands)

2.) Antenna location A2: APX mobile trunk antenna mounting locations for passenger back and front testing
(for LMR 7/800 band only).

3.) Total distance between trunk mount antenna and rear passenger is 85cm
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Bystander Antenna mounting and test locations for distance 90cm
(LMR VHF, UHF R1land UHF R2 bands)

4

6cm, Back Bumper
90cm 25cm . ——
v
/ 4 : u' : ] { Trunk E)\\I'—-
/ Rc—ﬂ
@ 41cm ) 90cm
v L@ B 36cm_; ) 44 5cm
2[]cm" ~ 85cm N
4 !
—O © ®
Rear
Passenger
™
@. _ @ ™N 91cm
A v \ / \ VoY
L J 1
20cm
Mominal dimension for Roof Plate (W x L): 122cm x 157cm 20cm

Maominal dimension for Trunk lid (W x L): 138cm % 72cm
Refer Note (3)

Bystander (BS) Test Locations: Fefer Note (6)

. Roof Mount
. Trunk Mount

Notes:

1.) Antenna location Al: LMR antennas roof mount for bystander testing (20cm offset from center)

2.) Antenna location A2: LMR antennas trunk mount for passenger, back seat testing.

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

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

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

6.) 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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Notes:

Bystander Antenna mounting and test locations for distance 60cm
(LMR 7/800 band)

u. . .

20cm 85cm 20cm
91lcm

/ (@, " j@; .\ - /—@3 20cm

0 ? 65.5::m.

20cm

\ L ) @ Roofl [ I_/ Trunk @Dj_

Mominal dimension for Roof Plate (W x L): 122em x 157cm

Mominal dimension for Trunk Plate (Wx L): 138cm x 72cm 6cm, Back Bumper

By-Stander (BS) Test Locations:
Roof Mount

Trunk Mount

Antenna location Al: LMR antennas roof mount for bystander testing (20cm offset from center)

Antenna location A2: LMR antennas trunk mount for passenger, back seat testing.

Antenna location A3: LMR antennas trunk mount for bystander testing

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

Total distance between Bystander from roof mount antenna is 85cm. This is the closet distance to maintain
minimum 20cm separation between probe sensor and vehicle body.

Total distance between Bystanders from the centered-trunk mount antenna is 60cm and 65.5cm at bumper to
maintain a minimum 20cm separation between probe sensor to the vehicle body.

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

Total distance between Bystander 90 degree angle from the centered-trunk mount antenna is 60cm (by moving
antenna location A3 42cm 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
1 GHz-13.8dB

Form-MPE Auto Vehicle rpt. Rev 9.2

Report 1D: P41528-EME-00002

Cable Losses

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

PFEP 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
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report ID: P41528-EME-00002
Certificate of Calibration ..

> Ta
> /"
~

KEYSIGHT  [50/1EC 17025:2017 and ANSUNCSL Z540.1-1994 3o s g
TECHNOLOGIES —
Certificate Number 231127-121041-b67867

%

Wy

N

) {

AccmEgDITED
N \“\ ——
il LALIBAT D LARDRAT Y

“t,

AL-498 20
This calibration report shall not be reproduced, except in full. The documented results relae to the equipment calibrased only.
The test limits stated in the report comrespond 10 the published specifications of the equipment, a1 the poants tested.
Traceability Information
Teckmicisn Name Dennis Bissen
M traceable to the | jonal System of Units (S1) via I dogy insti (www keysight.com find NMI) that are signatonies to

are
the CIPM Mutual Recopnition Arrangement.

odel Numb

AR 100W 10008 Amp 11546 NA

AR IST4GIR Amp 10888 NA NA

EMCO 3101 TEM Cell 10420 NA 2003121920

EMCO 1302 GTEM 10223 NA 2003121918

AR O0AHN Amplifier, 10KHz.400 MHz, 800W 624658 NA

AR TSA250 Amp 10560 NA NA

AR SOS16G4 Amp 1728 NA

Aglent Technologies, Inc.  83650H Symhesized Swept Signal Generstor 1354 1173002024 231026-132122-02¢ch9
Hewlen-Packard S481A Power Sensar 10449 06302024 230629-130030-53da)
Hewlen-Packard B4R7A Power Sensor 577 DI3102024 221208.065953-dc | 2%
Aglent Technologies, Inc.  $648D Sagnal CGenerutor 10a7 123172023 221208-065TO4-J68280
Schwarzbeck Mess- BHHA 9i20D Hom 10194 10312024 231026-132817413dc83
Elcktronik

Agplent Technologies, Inc.  E4419B EPM Series Power Meter 145K 10312024 231026130607 246204
AR FI7000 Imerface 11015 NA T516

AR FLT006 Isatropic Probe 10546 03082024 2023010355-1

Holaday HI4422 Isotropic Probe 10022 0121:2025 20221001 46-1

dbwave IO'SI)DZOOOSOIEO Dual Derectional Coupler 20522 03312024 230301-141152-7ab6 16
Compliance with Specification

Unicas otherwise noted, the calsb results are rep § without foctorng m the effect of uncertainty on the assessment of complance 'specification.

Form-MPE Auto Vehicle rpt. Rev 9.2 Page 34 of 59



FCC ID: AZ492FT7180/ IC: 109U-92FT7180

Report 1D: P41528-EME-00002

Certificate of Calibration AN,

KEYSIGHT  150/1EC 17025:2017 and ANSUNCSL 7540.1-1994
Certificate Number 231127-121041-b67867

TECHNOLOGIES

Model Number E100; HI.2200
Masufactarer ETS - Lindgren
Description Ficld Probe

Serial Number 00206767, DOORA3 16

Customer Asset No. NA

Dats of Calibration 11292023
Temperatare A%
Humidity % RH

= —_———2
"/,//—/‘—.\\§ ACCRAECEDITED
Tl NN
f e CALIAT D% LAMORAT DN
AC-v488.20

Customer

Motorola Sobutions Malaysia Sdn Bhd
Plot 2A Medun Bayan Lepas Technoplex
Industrial Park Makim 12 SWD

Bayun Lepas, Perang 11900
MALAYSIA

Location of Calibeation
Kevsight Techoolomes Inc
1346 Yellowwood Road
Kimballion, IA 51543
United States

Thus centifics that the equipment has been calibmted usang applicable Keysight Technologies procedisres and i compliance wath ISOVTEC 17025:2017 and
ANSENCSL Z520.1-1994 (R2002), The quality management system is registered to 150 9001:201 5.

Calibeation Standard(s)

[EEE Std 1309-2013 Section 4.1

IEEE Std 1309.2013 Section §

IEEE Sed 1309-2013 Section 8.2
IEEE St 1309-2013 Secticn Anoex A
IEEE Std 1309-2013 Sectica A3
IEEE Std 1309.2013 Section 7.3
IEEE Std 1309-2013 Section 833.3

Calibeation Method(s)
Calculated. Substitution

Calibration Software

Probe Cal 362

Probe Calenlated Method 3.14
Probe Calculated Method 3.14
Probe Chamber Site Validation 1.0
Probe Comparison 1.5.2

As Received Coaditions
The measured yabues of the equipment were observed m specification at the poims tested.

Action Takea

No action was taken

As Completed Conditions
The measured vulues of the equipment were observed i specification at the points tested.

Calibeation Des
Based on the customer’s request, the next calsbration is due on 29 Nov 2024

Remarks or Special Reguirements

A probe position docunent is included with thes conificate. This calibratson & valid only for the alig

Kcysight Technologies, Inc.
1346 Yellowwood Road
Kimballton, 1A 51543
United States

Calibration Procedare(s)

287330

g P specified in this report.
D -
&

) P — 7 -+
./“,"/ P /. A
Brandt Langer lowa Service Center Manager

Issue Date 29 Nov 2023

Form-MPE Auto Vehicle rpt. Rev 9.2
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Certificate of Calibration 1y,
N,

KEYSIGHT  150/EC 17025:2017 and ANSUNCSL Z540.1-1994 ;‘B‘E'/ﬁé
TECHNOLOGIES

. 2" NGl
Certificate Number 231127-121041-b67867 Ty b e
%, W .
Dl Y CALIAT % AR (AT (1507
AC-T453.20
Tn Specification/Out of Specification Explanation
Tlh: dard critersa 10 & the "In Speafication Ow of Specificatson”™ status & based on cne or more of the foll e cond as req d by the
Clent:
1. 1f the facturer has a specified specification for the tem being calibrated, then the calibmbion r.ﬂua are mngmtd 1o this specificatson. and the
values must fall within the manufacturer’s specification. The spmﬁumu may be obtained from the turer's web site. data sheets, equapment
mamasls, eic
2. Where specifications are called out in 2 published standard, the calib results are compared 1o this specification. and the measured values must fall

within the standard'’s specification.

3. In cases where the marmfscturer. standard, or client does not identify any refevant specifications. applicable calsheation resulis are conspared 1o kistorical
data with a +- 3 dB specification.

Uncertainty of Measurement

The sncemainty cu!mmnn has been performed in auoanhncc with ISOTEC Guide 98-3:2008( GUM). The repomed expanded uncertainty of messurement is
stated as the pt d by the coverage factor k such that the coverage probability corresponds to approximately 95%.
This probability comesponds (o 3 cow:ragc factor of k=2 for a parmal distribution.

Parumeter Range MU (+/)

RF Isotropic E-Field Probes - GTEM Cell - Isotropic 10 kHz 1w 1000 MHz 09748

RF Isotropic E-Ficld Probes - TEM Cell - Lincarity 5 kHz 1o 500 MHz 091 4B

RF Isotropic E-Ficld Probes - Anechose Chamber - Fraquency Resy (450 10 18.000) MHz 1148

RF Isotropic E-Field Probes - GTEM Cell - Frequency Response 10 kHzx 10 1000 MHz 07948

Page 30f 7
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Customer Name: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren
Probe Model: E100; HI-2200

Probe Serial No.: 00206767; 00086316

Notes:

CAL CERT #: 231127-121041-b67867

Frequency
in MHz

0.1
0.5

1

3

15
27.12
30
75
100
150
200
250
300
400
500
600
700
800
900
1000
2000
2450
3000
3500
4000
5000
5500
6000

Correction Factors
20V/m
Muitiplier

1.38
1.24
117
1.05
1.05
1.05
1.06
1.08
1.08
1.08
1.09
1.1
1.16
0.87
1.08
1.13
1.18
0.85
1.02
0.91
0.98
0.92
0.84
0.88
0.95
1.04
1.00
1.01

dB

2.8
1.88
1.34
0.46
0.46
0.45
0.49
0.63
0.65
0.67
0.72
0.
1.31
-1.17
0.69
1.07
1.43
-1.44
0.20
-0.83
-0.21
-0.71
-1.50
-1.13
-0.42
0.35
-0.04
0.09

Report 1D: P41528-EME-00002

Form-MPE Auto Vehicle rpt. Rev 9.2
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023_Isotropic Response.txt

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

Probe Model: E100; HI-2200

Probe Serial No.: 00206767; 00086316

Notes:

CAL CERT # 231127-121041-b67867

Isotropic Response at 400 MHz at 20V/m

Deg Response
dB
0 0.00
45 -0.09
90 0.04
135 -0.13
180 -0.21
225 -0.17
270 -0.26
315 -0.13
360 -0.09
Max Dev. 0.30

Page Sof 7
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2023_Linearity.txt

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

Probe Mcdel: E100; HI-2200

Probe Serial No.: 00206767, 00086316

Notes:

CAL CERT #: 231127-121041-b67867

Linearity

Freq Applied Field Indicated Field Max Dev
MHz Vim V/im dB
27.12 0.50 0.66 -2.41
27.12 1.01 0.98 0.26
27.12 201 1.77 1.10
27.12 4.04 3.40 1.50
27.12 8.05 6.99 123
27.12 15.12 13.40 1.05
27.12 20.08 17.70 1.10
27.12 30.30 26.70 1.10
27.12 50.00 43.60 1.19
27.12 65.02 56.90 1.16
27.12 100.20 88.40 1.09
27.12 125.20 110.60 1.08
27.12 201.30 178.70 1.03
27.12 250.00 223.30 0.98
27.12 300.30 268.80 0.96
27.12 353.60 317.10 0.95
27.12 400.40 359.40 0.94
27.12 450.80 403.20 0.97
27.12 500.20 449.70 0.92
27.12 552.00 499.80 0.86
27.12 602.30 550.20 0.79

Pagethof 7
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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
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

35.3°

Page Tof 7
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Certificate of Calibration ..,

KEYSIGHT z. : e —
R NOIO G Es ISO/IEC 17025:2017 and ANSIUNCSL Z540.1-1994 M

s,

Certificate Number 231113-155252-a521af % Accaeoives
""'Jul..\-‘\" T CALIMATON LABWATONY
AC- 45320
Model Number H200; HE.2200 Customer
Manufacturer ETS - Lindgren Motomola Solutions Malaysia Scin Bhd
Description Facld Probe Plot 2A Medan Bayan Lepes Technoplex
Serial Number Q024539 (0086316 Incluserial Park Mukim 12 SWD
Customer Asset No. NA RBayun Lepas. Penang | 1900
MALAYSIA
Date of Calibration 11292023 Locasion of Calibeation
Temperatare 27 Kevsight Technologies Inc.
Husmnidity IR RH 1346 Yellowwood Road
Kimballson, [A 51543
United States

This cenifies that the equipment bax been calibrated using applicable Keysight Technologies procedisres and m compliance with ISOVIEC 17025:2017 and
ANSENCSL Z520.1-1994 (R2002), The qualsty management system is registered to 15O 9001:2015

[EEE Sud 1109-2013 Section 4.1 Suhstitution 287330
IEEE Std 13042013 Section §

IEEE Sted [309-2013 Section 8.2

IEEE Std 1309.2013 Section Annex A

IEEE Std 13092013 Section A3

Calibration Software
Probe Comparison 1.5.2

As Recefved Conditions
The measured values of the equipment were observed i speafication 3t the points tested.

Action Taken

No action was taken

As Completed Conditions
The measured yakues of the equipment were observed m specification at the poims tested.

Calibrstion Due
Hased oo the customes's request, the next calibration is due on 29 Nov 2024

Remarks or Special Requirements
A probe position document is included with this centificate. This calibratsan &s valid only for the alsg

g position specified i this report.
Thus caldbration repon shall not be reproduced, except in fll The documented results relae 1o the equipment calshoaied only.

The test limits stated in the report comespond 1o the published specifications of the equipment, at the poents tested.

Keysight Technologies, Inc. 2 by s
1346 Ycllowwood Read ) A - -
/2 e
Kimballton, IA 51543 LT FTEZ
United States Brandt Langer lowa Service Center Manager
Issue Date 29 Nov 2023 Page 1 of 5
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Certificate of Calibration .,

SN
KEYSIGHT  150/EC 17025:2017 and ANSUNCSL Z540.1-1994 iz gees
TECHNOLOGIES . :—,//_’\\ A
Certificate Number 231113-155252-a521af ""'/,ﬁ.\ 2 e
ALC-1495 20
Traceability Information
Technicisn Name Dennss Bissen
Measurements are traceable to the Imernational System of Units (S1) via | dogy (www keysight.com find NMI) that are ssgnatones 10

the CIPM Mutual Recognation Arrangemyent,

Calibration Equipment Used

AR 100W 10008 Amp 11546 NA

EMCO s101 TEM Cell 10420 NA 2003121920

EMCO 302 GTEM 10223 NA 2003121915

AR HO0AL00 Amplifier, I0KHz-200 MHz. 600W 624658 NA

Aglent Technologies, Inc. 648D Siznal Generator 10307 1352023 221208063704 468280
AR FL7006 Isotropic Probe 10946 03082024 2230103551

Holaday Hi-4422 Isatropac Probe 10022 01212025 2022100146-1
Compliance with Specification

Unless otherwise noted, the calihration results are reporied without factormy m the effoct of uncertamty on the assessment of complunce 'specification

In Specification/Out of Specification Explanation

lec fard critena 1o & the "In Specsfication'Chut of Specification” status s based on coe or more of the following conditions, as requested by the
client:

1. IF the manufacturer has 3 specified specification for the item being calibeated, then the calibration values are compared 1o this specification. and the
values mest fall within the manufacturer’s specification. The specificatson may be obtained from the facturer’s web site. data sheets. cquepment
manuals, etc.

2. Where specifications are called out in a published standard. the calsbration results are compared 10 this specification, and the messured values must fall
within the standard’s specification

3. In cases where the nanafactures, stundard, or client does not identify any redevamt specifications, applicable calibration results are compared 1o histarical
data with a +%~ 3 dB specification.

Uncertainty of Measurement

The uncertainty evaluation has been performed m accordance with ISOTEC Guide 983 2008( GUM). The reported expanded uncertainty of measurement 15
stated as the dard unc v of dtiplied by the coverage factor k such that the coverage probability correspoeds o orcimately 95%
This probability corresponds to a coverage fictor of k=1 for 0 pocmal dm:niumn o e

Paranseter Range MU (+/+)

RF Isotropac E-Field Probes - TEM Cell - Linearity 5 kHz 1o 800 MHz 091 dn

RF Isatropic E-Field Probes - GTEM Cell - Frequency Response 10 kHz 10 1000 MHz 07948
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Customer Name: Motorola Solutions Malaysia Sdn Bhd
Probe Manufacturer: ETS - Lindgren

Probe Model: H200; HI-2200

Probe Serial No.: 0024839; 00086316

Notes:

CAL CERT #: 231113-155252-a521af

Correction Factors

Freq

InMHz  Mult dB

5 1.81 5.17
6 1.76 4.9
7 1.73 477
8 1.72 472
9 1.72 4.69
10 1.73 477
13.6 1.74 4.82
15 1.75 4.85
20 1.73 474
27.1 1.68 4.49
30 1.65 437
40 1.56 3.84
50 1.43 3.13
60 1.32 239
70 1.20 1.57
75 0.99 -0.13
80 1.08 0.65
90 0.96 -0.32
100 0.88 -1.09
150 0.71 -2.95
175 0.70 -3.06
200 0.70 -3.05
250 0.71 -3.01
300 0.68 -3.30
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

2023_Linearity.txt

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

Probe Model: H200; HI-2200

Probe Serial No.: 0024839; 00086316

Notes:

CAL CERT #: 231113-155252-a521af

Linearity

Freg Applied Field Indicated Field Max Dev
MHz A/m A/m daB
27.12 0.04 0.037 0.62
27.12 0.05 0.050 0.52
27.12 0.08 0.076 042
27.12 0.13 0.128 0.33
27.12 0.17 0.167 0.30
27.12 0.27 0.262 0.12
27.12 0.33 0.326 0.17
27.12 0.53 0.526 0.09
27.12 0.67 0.664 0.03
27.12 0.80 0.802 -0.01
27.12 0.93 0.935 -0.02
27.12 1.07 1.077 -0.02
27.12 1.20 1.210 -0.05
27.12 1.33 1.341 -0.10
27.12 147 1.497 -0.16
27.12 1.60 1.629 -0.17

Pape dof §
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report ID: P41528-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
reference only. The equipment shown does not necessarily indicate the equipment used
for calibration.

Side View

35.3°

Page Sof §
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180

Certificate of Calibration
ISO/IEC 17025:2017 and ANSUNCSL Z540.1-1994  §i=srr
Certificate Number 240209-131305-31df5 77—

KEYSIGHT

TECHNOLOGIES

Model Number E100; H1-2200
Masufacturer ETS - Lindgren
Duscription Fickl Probe

Serfal Number 00237361; 00206805

Cuastomer Asset No. NA

Date of Calibration W24
Temperabare 3¢
Humidity W% RH

Report 1D: P41528-EME-00002

ACCaEDITED

CALIAL GN LANOMTORT
AL-1495.20

Customer

Motorola Solutions Malaysia Sdn Bhd
Plot 2A Medan Bayan Legus Technoples
Tnsdlustrial Park Mukim 12 SWD

Bayan Lepas, Penang | 1900
MALAYSIA

Location of Calibeation
Keysight Technologies Inc,
1346 Yellowwood Road
Kimballton. [A 51543
United Stmtes

This centifies that the equipment has been calibmted using applicable Kevsight Technologies procedures and i compliance with ISOTEC 17025:2017 and
ANSINCSEL Z530.1-1994 (R2002). The quality management system is registered to 180 9001:2015

Catibestion Standard(s)

IEEE Sud 1309-2013 Section 4.1
IEEE Sed 13092013 Section §

IEEE Sed 1309-2013 Section 8.2
IEEE Sed 13092013 Section Anmex A
IEEE Sed 13092013 Section A3
TEEE Std 11092013 Section 7.3
TEEE Sed 11092013 Section 8.3.3.3

Caibration Method(s)

Calculated, Suhstitotion

Calibration Software
Probe Calculated Method 3.14
Probe Comparnison .52

As Reocived Conditions
The measured values of the equipment were observes! m specification at the points tested.

Action Talkea

No action was tuken

As Completed Conditicons
The measured vakues of the equipment were observed m specification at the points tested.

Calibration Dee
Based on the customer’s roquest, the next calsbration 1s due on 13 Feb 2025

Remarks or Special Requirements

A probe positian document is included with thas certificate. This calibeatian is valid only for the aliz

Keysight Technologies, Inc.
1346 Yellowwood Road
Kimballton, 1A 51543
United States

Calibration Procedure(s)

287330

2 p specified in this report.

—

-2 ;
S

A
2 “ Wg}e-
Brandt Langer fowa Service Center Manager

Issuc Date 13 Feb 2024

Form-MPE Auto Vehicle rpt. Rev 9.2
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180

Report 1D: P41528-EME-00002

Certificate of Calibration Ay,

KEYSIGHT  150/EC 17025:2017 and ANSUNCSL 7540.1-1994
Certificate Number 240209-131305-3f1df5

TECHNOLOGIES

e,
R

A
——

W

o

i

o

oot

ACCRCDITED
G ENNN  — a———
Yordy o

CALIRATEN LABDRATINY
AL 488 20

This calibration report shall not be reproduced, except in full. The documented resulis relate 1o the equipment calibrased oaly.

The test limits stated in the roport coerespond 1o the published specifications of the equipment. ot the poents tested.

Traceability Information

Teckmicisn Name Dennes Rissen

M. ceable to the 1 I System of Units (SI) via |

are
the CIPM Mutual Recognation Arrangement.

S0odel Nurmbs

AR 100W 10008

AR IST4GIS
EMCO 5101
EMCO 5302

AR EO0DAL00
AR T5A250
AR SOS164
Aglent Technologies, Inc. 36508
Hewlets-Packan! K4BIA
Hewlen-Packani BLNTA

Agilent Technologies, Inc. 86481
Aglent Technologies. Inc.  8648D

Schwarzbeck Mess- BEHA 91200

Elektronsk

Agilent Technologies, Inc. EMI9B

AR FI7000

AR FLTOO6

Holaday Hi-4422

dbwave PADDXNOS0] S0
0B

C Li with Specificati

Undess otherwise noted, the calih results are

BY

11546

{www keysight. com/find NMI) that are signatonies 1o

NA

Amp 10888 NA NA

TEM Cell 10420 NA 203121920

GTEM 10323 NA 2K3121915

Amplifier, [0KHz-200 MHz, 600W 624658 NA

Amp 10560 NA NA

Amp 11728 NA

Synthesized Swept Signal Genermor 1354 11302024 131026-132122-02eck9

Power Sensor 10449 06302024 2130629-130030-50ds

Power Sensor 10577 0228225 2801 30- 103045 T0id

Sagnal Generator 10397 12312024 231026-134816-252c97

Sagnal Gemerator 1028 02292024 230113-115008-6Tad 19

Hom 10194 10312024 3026- 13281 7443dcK3

EPM Scries Power Meter 10458 10312024 231026.130607-23620d

Imterface 11015 NA 70516

Isotropic Probe 10946 03082024 2023010355-1

Isotropic Probe 10022 01212025 2022100146-1

Dual Derectxomal Coupler 20522 03312024 130301-141152-Tab6 16
P § without factormg m the effect of uncertainty on the assessment of compliance specification.

Form-MPE Auto Vehicle rpt. Rev 9.2
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

Certificate of Calibration L,

KEYSIGHT  [50/1EC 17025:2017 and ANSUNCSL Z540.1-1994 ;%\‘/ﬁ
TECHNOLOGIES L e

Certificate Number 240209-131305-3f1df5 NS ACEREGITED

NG B cot os
0 CALLIRAT ON AN DAY Doy

AL-1493 20
Tn Specification/Out of Specification Explenation
‘lﬁ:xmhn!mmw 5 the "In Speaifi Ot of Specificatson™ status &s hasesd on coe or more of the followang conditions, us requested by the
client:

1. 1 the manufacterer has a specified specification for the item being calibroted. then the calibmtion values are compared 1o this specificatson. and the

values must full within the manufacturer’s specification. The spmﬁczmn may be obtaived from the facturer’s web site. data sheots, equipment
manuals, elc

2, Where specifications are called oot i 2 published standad, the calsbration results are compared 1o this specification, and the measured values must fall
within the standard's specification.

1. In cases where the masufacturer, standard, or cliemt does not iderify amy refevant specifications., spplicable calibration results are companed i historical
data with u +- 3 dB specification.

Uncertainty of Measurement

The uncertanty r:nluaunn b2 been performed m accordance with ISOVEC Gude 98-3:2008(GUM). The reported expanded uncertainty of messuirement 15
stated as the i v of i by the © ge factor k such that the coverage probability cormesp o appeox ly 95%.
This probability corresponds 1o a coverage factor of k=2 for o pormal dumhmon

Parumcter Range MU (+)

RF lsoropuc E-Field Probes - GTEM Cell - Isotropac 1 kHz w0 1000 MHx 0974R

RF Isotropic E-Field Probes - TEM Cell - Lincarity 5 kHz 1w 500 MHz 091 48

RF lsotropic E-Field Probes - Anechosc Chamber - Frequency Resy (450 1o 1%,000) MHz L@

RF Isatrvpic E-Field Probes - GTEM Cell - Frequency Response 10 kHz e 1000 MHz 0,79 4R

Page 3087
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180

Customer Name: Motorola Solutions Malaysia Sdn Bhd

2024_Frequency Response.txt

Probe Manufacturer: ETS - Lindgren
Probe Model: E100; HI-2200
Probe Serial No.: 00237361; 00206805

Notes:

CAL CERT #: 240209-131305-3f1df5

Frequency
in MHz

0.1
0.5

1

3

15
27.12
30
75
100
150
200
250
300
400
500
600
700
800
900
1000
2000
2450
3000
3500
4000
5000
5500
6000

Cormrection Factors
20V/m
Multiplier

117
1.23
1.10
1.05
1.00
1.00
1.00
1.06
1.07
1.08
1.08
1.10
117
0.91
1.07
1.09
1.18
0.95
1.03
0.97
1.04
0.92
0.90
0.84
0.91
1.04
1.07
1.21

dB

1.37
1.79
0.79
0.41
0.01
0.02
-0.03
0.50
0.57
0.67
0.71
0.87
1.37
-0.81

Report 1D: P41528-EME-00002

Form-MPE Auto Vehicle rpt. Rev 9.2

Page 4017

Page 49 of 59



FCC ID: AZ492FT7180/ I1C: 109U-92FT7180 Report 1D: P41528-EME-00002

2024_Isotropic Response.txt

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

Probe Model: E100; HI-2200

Probe Serial No.: 00237361; 00206805

Notes:

CAL CERT #: 240209-131305-3f1df5

Isotropic Response at 400 MHz at 20V/m

Deg Response
dB
0 0.00
45 -0.03
90 -0.04
135 -0.10
180 -0.16
225 -0.10
270 0.00
315 -0.01
360 -0.01
Max Dev. 0.16

PageSof 7
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

2024_Linearity.txt

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

Probe Model: E100; HI-2200

Probe Serial No.: 00237361; 00206805

Notes:

CAL CERT #: 240209-131305-3f1df5

Linearity
Freq Applied Field Indicated Field Max Dev
MHz Vim V/im dB
27.12 0.51 0.70 -2.75
27.12 1.02 m -0.73
27.12 2.08 1.96 0.52
27.12 4.07 3.84 0.51
27.12 8.05 7.46 0.66
27.12 15.15 13.83 0.79
27.12 20.12 18.34 0.80
27.12 30.15 27.30 0.86
27.12 50.27 45.50 0.87
27.12 65.60 59.66 0.82
27.12 100.40 91.95 0.76
27.12 125.00 114.40 0.77
27.12 200.70 184.60 0.73
27.12 252.90 233.60 0.69
27.12 300.10 277.90 0.67
27.12 350.40 324.90 0.66
27.12 403.30 373.90 0.66
27.12 454.00 421.20 0.65
27.12 501.40 466.00 0.64
27.12 551.60 518.80 0.53
27.12 603.90 568.80 0.52

Pageof 7
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report ID: P41528-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

Source
I

35.3°

Page 7017
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

Certificate of Calibration .,
NS

KEYSIGHT . : L S
T CHROLOBIES ISO/IEC 17025:2017 and ANSINCSL Z540.1-1994 m

\..\‘

2 3 3 —
Certificate Number 240209-131101-f21e01 NN Lo SN Es T e
KNS CALIRAT L0 LA AT DY
AL-7495.20
Model Number H200; HE-2200 Customer
Masufactarer ETS - Lindgren Motorola Solutsans Malaysia Sdn Rhd
Description Faeld Probe Plot 2A Medan Bayan Lepas Technoplex
Serial Number 00084225; (0206805 Inlustrial Park Mukim 12 SWD
Customer Asset No. NA Rayan Lepan, Perang 11900
MALAYSIA
Date of Calibration 02/132024 Location of Calibeation
Temperatare 13 Keysight Technologies Inc
Humidity 3LRH 1346 Yellowwood Road
Kimballton, 1A 51543
United States
This fies that the has been calibrited using applicable Keysight Technologics procedures and m compliance with ISOTEC 17025:2017 and
ANSINCSE 75400 IWJ(ILN’,» The qualsty management system is registered to 150 9001:2015
Calibestion Standard(s) Calibeation Method(s) Calfbration Procedure(s)
IEEE Sl 1309-2013 Section 4.1 Substitution 28733
IEEE Std 13092013 Section §
TEEE Std 13092013 Section 8.2
[EEE Std 1309-2013 Section Anmex A
[EEE Std 13092013 Section A3
Calibration Software
Probe Comparison 1.3.2
As Received Coaditions
The measured yalues of the equipment were observed in specification at the points tested.
Action Taken
No action was tuken
As Comnpleted Conditions
The measured vahues of the equipment wire observed i specification at the points tested.
Calibestion Due
Hased oo the customes’s request. the next calibration 1s due on |3 Feb 2025
Reenarks or Special Requirements
A probe positian document is included with thas certificate. This calibeatian i valid only for the aliz g p specified in this report.
Thas calshration repon shall not be reproduced, except m full. The documented results relate 10 1he equipment calibrated valy
Tive test limits stated in the report comespond 10 the publishod specifications of the equipment, at the points tested.
Keysight Technologies, Inc. - oy
1346 Yellowwood Road /‘ 2, -t 2.
: & Ww—-/
Kimballton, IA 51543 LA
United States Bmdl Langer lowa Scmcc Center Manager
Issue Date 13 Feb 2024 Page 1 of 5
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

N

KEYSIGHT  [50/1EC 17025:2017 and ANSUNCSL Z540.1-1994 ;&E\ém
TECHNOLOGIES

Certificate of Calibration ..,
ot

»
\\'\"

. :: / ~— ‘-:
Certificate Number 240209-131101-121e01 % YNy ARCATDIN KD
W .
"Iul. A CALIAT £ LA NS e
AC-495 20
Traceability Information
Teckmician Name Dennas Bissen
M are ble to the | | System of Umits {S1) via | dogy (www keysight.com ' find NMI) that are signatories to

tive CIPM Mutual Recognition Arrangement

AR 100W 10008 Amp 11546 NA

EMCO s1n TEM Celt 120 NA 2003121920

EMCO 53 GTEM 10223 NA 203121915

AR HO0AL00 Amplifier, [0KHz400 MHz, 600W 624658 NA

Aglent Technologies, Inc. 638D Seznal Generutor 11307 12312024 231026-134%16-252¢97

AR FI7000 Imterface 11015 NA TOO516

AR FLT006 Isotropac Probe 10936 03082024 N123010355-1

Holaday Hi4422 Isotropic Probe 10022 01212025 NR22100146-1

C 1i with Specificati

Undess otherwise noted, the calsbration results are reported without factorsay i the effoct of uncertamty on the assessment of complasnce specification

") M«mm

| fard critersa 10 & the "Ia Specification Out of Specification” status i based on coe or more of the following conditions, as requested by the

client:
1. 1f the manufacturer has 2 specified specification for the item being calibeated. then the calibration values are cormpared 1o thix specificatson, and the
values must fall within the manufactures’s specification. The specification may be obtained from the 's web site. data sheets, cquipment
manuals, etc.
2. Where specifications are called out in 2 published standand, the calibration results are compared 1o this specification, and the measured values must fall
within the standard's specification

3. In cases where the nunufacturer. standard. or client does not identify uny relevant specifications. applicable calsbration results are comypared to historical
data with a +/- 3 dB specificabon.

Uncertainty of Measurement

The uocertainty evaluation lsas been perforoed in ncmrdan:c with ISOIEC Guide 9522008 GUM). The reported expanded uncertainty of mesurement is
stated 25 the standand uncertainty of i by the © ge factor k such that the coverage probahility cormesponds o approsimanely 95%%
Thas probahility comesponds to a coverage factor of k=2 for a narmal distribution.

Parameter Range MU (+4-)

RF Isotropic E-Field Probes - TEM Cell - Lineanty 5 kiz 10 800 MHz 09] dn

RF Isotropic E-Field Probes - GTEM Cell - Frequency Response 10 kHz 1o 1000 MHz 079d8
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FCC ID: AZ492FT7180/ I1C: 109U-92FT7180

Customer Name: Motorola Solutions Malaysia Sdn Bhd

Probe Manufacturer: ETS - Lindgren

Probe Model: H200: HI-2200

Probe Serial No.: 00084225; 00206805

Notes:

CAL CERT #: 240209-131101-121e01

Freq
in MHz
5

6

7

8

9

10
13.6
15
20
271
30
40
50
60
70
75
80
90
100
150
175
200
250
300

Correction Factors

Mult
1.85
1.78
1.76
1.74
173
1.72
173
173
1.72
1.67
1.63
1.52
1.38
1.26
1.16
1.10
1.05
0.96
0.89
0.72
0.72
0.75
0.76
067

dB
5.36
5.01
490
479
476
474
476
477
471
443
426
3.63
2.83
2.01
1.26
0.81
0.45
-0.32
-0.97
-2.85
-2.89
-2.46
-2.42
-3.48

Report 1D: P41528-EME-00002

Form-MPE Auto Vehicle rpt. Rev 9.2

Pape 30f §

Page 55 of 59



FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

2024_Llinearity.txt

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

Probe Model: H200: HI-2200

Probe Serial No.: 00084225; 00206805

Notes:

CAL CERT #: 240209-131101-f21e01

Linearity
Freq Applied Field Indicated Field Max Dev
MHz A/m A/m dB
27.12 0.04 0.035 1.1
27.12 0.05 0.050 0.52
27.12 0.08 0.070 1.13
27.12 0.13 0.130 0.24
27.12 0.17 0.170 0.15
27.12 0.27 0.260 0.20
27.12 033 0.330 0.07
27.12 0.54 0.530 0.08
27.12 0.67 0.670 0.00
27.12 0.80 0.800 0.03
27.12 0.94 0.940 -0.04
27.12 1.06 1.070 -0.04
27.12 1.21 1.210 -0.01
27.12 1.33 1.350 -0.11
27.12 1.47 1.490 -0.14
27.12 1.60 1.670 -0.36

Page 2085
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report ID: P41528-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
reference only. The equipment shown does not necessarily indicate the equipment used
for calibration.

Side View

35.3°

Poe SIS

Form-MPE Auto Vehicle rpt. Rev 9.2 Page 57 of 59



FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

Appendix C - Photos of Assessed Antennas
(Refer to Exhibit 7B)
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FCC ID: AZ492FT7180/ IC: 109U-92FT7180 Report 1D: P41528-EME-00002

LMR MPE Variability Test (FCC)

Note:

Bystander measurement at 10cm antenna offset from initial mounting location

HADA4016A, 1/4 Wave

(0deg) (136-162MHz2)
BS HAE6031A, 1/2 Wave
Trunk | asdeg) | B (380-520MH2) 54

406.5000
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