APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902

109AB-T5902
Report on Test Measurements

Measurements Report

The measurement report shows compliance information against the pertinent technical standards. Each
parameter is measured generally at the low end, middle, and at the high end of the applicable frequency band.
Each section of the report contains either verbiage or graphs which show compliance to applicable standards as
required, explains testing method used, and indicates what the applicable specification is.

A list of test equipment for all sections, and certification signoff page are included at the end of the measurement

report.

SUBMITTED MEASURED DATA -- INDEX

EXHIBIT DESCRIPTION
El-1 RF Output-Data
E1-2 Occupied Bandwidth, Digital Emissions: Setup, Specifications, and Index
E1-2.1,2,3 Linear Simulcast Modulation (LSM)
E1l-2.4,5,6 Compatible 4-Level Frequency Modulation (C4FM)
E1-2.7,8,9 H-DQPSK, P25 Two Slot TDMA Digital Modulation
E1-3 Conducted Spurious Emissions: Setup, Specifications, and Index
E1-3.1 LSM Conducted Spurious Harmonic Emissions, Power 90 Watts (Average)
E1-3.2 LSM Conducted Spurious Harmonic Emissions, Power 2 Watts (Average)
E1-3.3 C4FM Conducted Spurious Harmonic Emissions, Power 90 Watts
E1-3.4 C4FM Conducted Spurious Harmonic Emissions, Power 2 Watts
E1-3.5 H-DQPSK Conducted Spurious Harmonic Emissions, Power 90 Watts
E1-3.6 H-DQPSK Conducted Spurious Harmonic Emissions, Power 2 Watts
E1-3.7,8,9 Conducted Spurious Emission Spectrum, 200 MHz Span, Power Output at 90 Watts, LSM

E1-3.10, 11, 12 Conducted Spurious Emission Spectrum, 200 MHz Span, Power Output at 90 Watts, C4FM

E1-3.13, 14,15 Conducted Spurious Emission Spectrum, 200 MHz Span, Power Output at 90 Watts, H-

El-4

El-4.1
E1-4.2
E1-4.3
El-4.4
E1-4.5
E1-4.6
E1-4.7

E1-4.8

E1-4.9

DQPSK

Radiated Spurious Emissions: Setup, Specifications, and Index

C4FM Radiated Spurious Harmonic Emissions, Power 90 Watts 851MHz
C4FM Radiated Spurious Harmonic Emissions, Power 2 Watts 851MHz
LSM Radiated Spurious Harmonic Emissions, Power 90 Watts 852MHz
LSM Radiated Spurious Harmonic Emissions, Power 2 Watts 852MHz
C4FM Radiated Spurious Harmonic Emissions, Power 90 Watts 859MHz
C4FM Radiated Spurious Harmonic Emissions, Power 2 Watts 859MHz

H-DQPSK Radiated Spurious Harmonic Emissions, Power 90 Watts
860MHz

H-DQPSK Radiated Spurious Harmonic Emissions, Power 2 Watts
860MHz

C4FM Radiated Spurious Harmonic Emissions, Power 90 Watts 869MHz
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E1-4.10 C4FM Radiated Spurious Harmonic Emissions, Power 2 Watts 869MHz

E1l-4.11 H-DQPSK Radiated Spurious Harmonic Emissions, Power 90 Watts
870MHz

E1-4.12 H-DQPSK Radiated Spurious Harmonic Emissions, Power 2 Watts
870MHz

E1-5 Frequency Stability: Setup, Specifications, and Index
E1-5.1 Frequency Stability Vs Temperature
E1-5.2 Frequency Stability Vs Voltage

E1-6  Test Setup Details

E1-7 Statement of Certification

EXHIBIT E
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RF Power Output Data
The RF power output was measured with the indicated voltage applied to the RF Site. The DC current indicated is
the total for the site with 1 channel transmitting at the noted power at the top of rack. Max Power requested is 90W,

Lower Power is 2W.

C4FM Modulation

Temperature 25°C
Voltage (V) 48V
Low Power Current Max Power Current
Frequency (MHz) |(W) (A) (W) (A) Remarks
851 1.87 37.34 85.66 47.55
860 1.93 37.29 87.44 46.14
870 1.91 37.32 86.50 46.74
LSM Modulation
Temperature 25°C
Voltage (V) 48V
Low Power Current Max Power Current
Frequency (MHz) |(W) (A) (W) (A) Remarks
851 1.98 37.35 89.67 47.46
860 1.98 37.28 88.81 46.01
870 1.99 37.34 89.96 47.18
H-DQPSK Modulation
Temperature 25°C
Voltage (V) 48V
Low Power Current Max Power Current
Frequency (MHz) |(W) (A) (W) (A) Remarks
851 1.90 37.40 86.59 47.01
860 1.95 37.29 89.56 46.23
870 1.93 37.32 87.6 46.97

EXHIBIT E1-1



APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902
Report on Test Measurements

Occupied Bandwidth — Linear Simulcast Modulation (LSM), 12.5 kHz Channel Spacing

Linear Simulcast Modulation can be used in a system configuration based upon channel usage as described in
Exhibit B. The ‘D1E’ emission designator provides usage for telephony, the ‘D1D’ provides usage for data /
telecommand, and the ‘D1W’ provides for usage as a combination. All are spectrally identical. The occupied
bandwidth charts reference the following setup and specification requirements.

Modulation Type: Linear Simulcast Modulation, LSM
Emission Designator: 8K70D1E, 8K70D1D, 8K70D1W
Channelization: 12.5 kHz

Power Setting: 90 Watts, Average

Specification Requirement 47 CFR §90.210(d) and IC RSS-119 section 5.8.3 - Emission Limits — “D-Mask”:
Emission Mask D. For transmitters designed to operate with a 12.5 kHz channel bandwidth, any emission must
be attenuated below the power (P) of the highest emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth (f0) to 5.625 kHz removed from fO: Zero dB

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27 *(f4—2.88 kHz) dB

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 12.5 kHz: At least 50 plus 10 log,o(P) dB or 70 dB,
whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide to capture the true peak emission of the equipment under test. In order to show
compliance with the emissions mask up to and including 50 kHz removed from the edge of the authorized
bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A
sufficient number of sweeps must be measured to ensure that the emission profile is developed.

Necessary Bandwidth Calculation: The necessary bandwidth of the modulation signal is not directly calculable per
the composite modulation formulas defined in 47 CFR 8§2.202(g) / TRC-43 section 8. Quadrature Phase Shift
Keying is used to modulate a carrier with a digital bit stream: Data Rate: R = 9600 bps; Bits per Symbol: S=4; B, =
2BK; B = R/logy(s) = 9600/log,(4) = 4800; K= 0.9; B,, = 2*4800*0.9; B,, = 8700 Hz. The necessary bandwidth of
8.70 kHz is based upon a 99% power measurement of the transmitter spectrum, per §2.202(a) / TRC-43 section
7(c).

Measurement Procedure and Instrument Settings:

Emission Measurement Analyzer Settings Measured Occupied Bandwidth
Horizontal:  12.5 kHz per Division Resolution BW: 100 Hz Resolution BW: 150 Hz
Vertical: 10 dB per Division Video BW: 10 kHz Span: 15 kHz
Sweep Time: 72 Seconds (<2 kHz/Sec) Span: 125 kHz Number of Points: 1601
Detector: Peak Integration Time:  14.8 ms

Test Procedure:

1) Adjustthe spectrum analyzer per the values specified in the Emission Measurement Analyzer Settings.

2) Modulate the transmitter with the appropriate signaling pattern, (pseudorandom data) and key the transmitter
at the full power rating. Allow the analyzer to sweep fully and store the sweep.

3) Use the band power marker function of the spectrum analyzer to measure the power of the carrier.

4) Use the carrier power value from the previous step to generate the emission mask limit.

5) Plotthe resulting analyzer trace and the emission mask limit, add text and labeling as appropriate.

6) Adjust the signal analyzer resolution BW and span as indicated above, use the Occupied Bandwidth function
to record the value.

EXHIBIT DESCRIPTION Meas Occ BW
E1l-21 Occupied Bandwidth - Linear Simulcast Modulation (LSM), Low End of Band 8.93 kHz
E1-2.2 Occupied Bandwidth - Linear Simulcast Modulation (LSM), Middle of Band 8.90 kHz
E1-2.3 Occupied Bandwidth - Linear Simulcast Modulation (LSM), High End of Band 8.94 kHz

EXHIBIT E1-2
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Occupied Bandwidth — Compatible 4-Level Frequency Modulation (C4FM), 12.5 kHz Channel Spacing

C4FM can be used in a system configuration based upon channel usage as described in Exhibit B. The ‘F1E’
emission designator provides usage for telephony, the ‘F1D’ provides usage for data / telecommand, and the
‘F1W’ provides for usage as a combination. All are spectrally identical. The occupied bandwidth charts reference
the following setup and specification requirements.

Modulation Type: Compatible 4-Level Frequency Modulation, C4FM
Emission Designator: 8K10F1E, 8K10F1D, 8K10F1W

Channelization: 12.5 kHz

Power Setting: 90 Watts

Specification Requirement 47 CFR §90.210(d) and IC RSS-119 section 5.8.3 - Emission Limits — “D-Mask”:
Emission Mask D. For transmitters designed to operate with a 12.5 kHz channel bandwidth, any emission must
be attenuated below the power (P) of the highest emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth (f) to 5.625 kHz removed from fy: Zero dB

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27 *(f4—2.88 kHz) dB

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 12.5 kHz: At least 50 plus 10 log,o(P) dB or 70 dB,
whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide to capture the true peak emission of the equipment under test. In order to show
compliance with the emissions mask up to and including 50 kHz removed from the edge of the authorized
bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A
sufficient number of sweeps must be measured to ensure that the emission profile is developed.

Necessary Bandwidth Calculation:
The necessary bandwidth of the modulation per the formulas defined in 47 CFR §2.202(g) / TRC-43 section 8 is
as follows:

Max Mod Freq, M= 2B Max Deviation, D 2M+2DK (K=1) Nec BW
1.2 kHz 2.85 kHz 8.10 kHz 8K10

Measurement Procedure and Instrument Settings:
Emission Measurement Analyzer Settings Measured Occupied Bandwidth
Horizontal:  12.5 kHz per Division Resolution BW: 100 Hz Resolution BW: 150 Hz
Vertical: 10 dB per Division Video BW: 10 kHz Span: 15 kHz
Sweep Time: 72 Seconds (<2 kHz/Sec) Span: 125 kHz Number of Points: 1601
Detector: Peak Integration Time:  14.8 ms

Test Procedure:

1) Adjustthe spectrum analyzer per the values specified in the Emission Measurement Analyzer Settings.

2) Modulate the transmitter with the appropriate signaling pattern, (pseudorandom data) and key the transmitter
at the full power rating. Allow the analyzer to sweep fully and store the sweep.

3) Use the band power marker function of the spectrum analyzer to measure the power of the carrier.

4) Use the carrier power value from the previous step to generate the emission mask limit.

5) Plot the resulting analyzer trace and the emission mask limit, add text and labeling as appropriate.

6) Adjust the signal analyzer resolution BW and span as indicated above, use the Occupied Bandwidth function
to record the value.

EXHIBIT DESCRIPTION Meas Occ BW
El-24 Occupied Bandwidth - Compatible 4-Level Frequency Mod (C4FM), Low End of Band 7.89 kHz
E1-2.5 Occupied Bandwidth - Compatible 4-Level Frequency Mod (C4FM), Middle of Band 7.83 kHz
E1-2.6 Occupied Bandwidth - Compatible 4-Level Frequency Mod (C4FM), High End of Band 7.86 kHz

EXHIBIT E1-2
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Occupied Bandwidth —H-DQPSK, P25 Two Slot TDMA Digital Modulation, 12.5 kHz Channel Spacing

H-DQPSK modulation can be used in a system configuration based upon channel usage as described in Exhibit B.
The ‘D7E’ emission designator provides usage for telephony, the ‘D7D’ provides usage for data / telecommand,
and the ‘D7W’ provides for usage as a combination. All are spectrally identical. The occupied bandwidth charts
reference the following setup and specification requirements.

Modulation Type: H-DQPSK, P25 Two Slot TDMA Digital Modulation
Emission Designator: 9K80D7E, 9K80D7D, 9K80D7W

Channelization: 12.5 kHz

Power Setting: 90 Watts, Average

Specification Requirement 47 CFR §90.210(d) and IC RSS-119 section 5.8.3 - Emission Limits — “D-Mask”:
Emission Mask D. For transmitters designed to operate with a 12.5 kHz channel bandwidth, any emission must
be attenuated below the power (P) of the highest emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth (f) to 5.625 kHz removed from fy: Zero dB

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fyin
kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27 *(f4—2.88 kHz) dB

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 12.5 kHz: At least 50 plus 10 log,o(P) dB or 70 dB,
whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide to capture the true peak emission of the equipment under test. In order to show
compliance with the emissions mask up to and including 50 kHz removed from the edge of the authorized
bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A
sufficient number of sweeps must be measured to ensure that the emission profile is developed.

Necessary Bandwidth Calculation: The necessary bandwidth of the modulation signal is not directly calculable per
the composite modulation formulas defined in 47 CFR §82.202(g) / TRC-43 section 8. Quadrature Phase Shift
Keying is used to modulate a carrier with a digital bit stream: Data Rate: R = 12000 bps; Bits per Symbol: S=4; B,
= 2BK; B = R/log,(s) = 12000/log,(4) = 6000; K= 0.81; B, = 2*6000*0.81; B, = 9800 Hz. The necessary bandwidth
of 9.80 kHz is based on a 99% power measurement of the transmitter spectrum, per §2.202(a) / TRC-43 section
7(c).

Measurement Procedure and Instrument Settings:

Emission Measurement Analyzer Settings Measured Occupied Bandwidth
Horizontal:  12.5 kHz per Division Resolution BW: 100 Hz Resolution BW: 150 Hz
Vertical: 10 dB per Division Video BW: 10 kHz Span: 15 kHz
Sweep Time: 72 Seconds (<2 kHz/Sec) Span: 125 kHz Number of Points: 1601
Detector: Peak Integration Time:  14.8 ms

Test Procedure:

1) Adjust the spectrum analyzer per the values specified in the Emission Measurement Analyzer Settings.

2) Modulate the transmitter with the appropriate signaling pattern, (pseudorandom data) and key the transmitter
at the full power rating. Allow the analyzer to sweep fully and store the sweep.

3) Use the band power marker function of the spectrum analyzer to measure the power of the carrier.

4) Use the carrier power value from the previous step to generate the emission mask limit.

5) Plotthe resulting analyzer trace and the emission mask limit, add text and labeling as appropriate.

6) Adjust the signal analyzer resolution BW and span as indicated above, use the Occupied Bandwidth function
to record the value.

EXHIBIT DESCRIPTION Meas Occ BW
E1-2.7 Occupied Bandwidth - H-DQPSK P25 Two Slot TDMA Digital Mod, Low End of Band 9.81 kHz
E1-2.8 Occupied Bandwidth - H-DQPSK P25 Two Slot TDMA Digital Mod, Middle of Band 9.80 kHz
E1-2.9 Occupied Bandwidth - H-DQPSK P25 Two Slot TDMA Digital Mod, High End of Band 9.80 kHz

EXHIBIT E1-2
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Response (<dB)

Modulation Emission Spectrum -LSM - 90 Watts - 851 MHz - D Mask
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Occupied Bandwidth — Linear Simulcast Modulation (LSM) — Emission Designator: 8K70D1E, 8K70D1D, 8K70D1W — Middle of Band

Modulation Emission Spectrum -LSM - 90 Watts - 860 MHz - D Mask
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Occupied Bandwidth — Linear Simulcast Modulation (LSM) — Emission Designator: 8K70D1E, 8K70D1D, 8K70D1W — High End of Band
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Response (dB)

Modulation Emission Spectrum -LSM - 90 Watts - 870 MHz - D Mask
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Occupied Bandwidth — Compatible 4-Level Frequency Modulation (C4FM) — Emission Designator: 8K10D1E, 8K10D1D, 8K10D1W, Low End of Band

Response (dB)
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Occupied Bandwidth — Compatible 4-Level Frequency Modulation (C4FM) — Emission Designator: 8K10D1E, 8K10D1D, 8K10D1W, Middle of Band

Response (<dB)

Modulation Emission Spectrum - C4FM - 90 Watts - 860 MHz - D Mask
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Occupied Bandwidth — Compatible 4-Level Frequency Modulation (C4FM) — Emission Designator: 8K10D1E, 8K10D1D, 8K10D1W, High End of Band

Response (dB)
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EQUIPMENT TYPE: ABZ89FT5902

109AB-T5902

Occupied Bandwidth — H-DQPSK, P25 Two Slot TDMA Digital Modulation — Emission Designator: 9K80D7E, 9K80D7D, 9K80D7W, Low End of Band

Response (dB)
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EQUIPMENT TYPE: ABZ89FT5902
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Response (dB)
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Occupied Bandwidth — H-DQPSK, P25 Two Slot TDMA Digital Modulation — Emission Designator; 9K80D7E, 9K80D7D, 9K80D7W, High End of Band

Modulation Emission Spectrum - H-DQPSK - 90 Watts - 870 MHz- D
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Report on Test Measurements
Conducted Spurious Emissions — Harmonics and Emission Spectrum

Specification Requirement 47 CFR §90.210(d) and IC RSS-119 section 5.8.3 - Emission Limits — “D-Mask”:
Emission Mask D: For transmitters designed to operate with a 12.5 kHz channel bandwidth, any emission must
be attenuated below the power (P) of the highest emission contained within the authorized bandwidth as follows:
(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 12.5 kHz: At least 50 plus 10 log;o(P) dB or 70 dB,
whichever is the lesser attenuation.

Modulation: Linear Simulcast Modulation (LSM), Compatible 4-Level Frequency Modulation (C4FM) or
P25 Two Slot TDMA Digital Modulation (H-DQPSK) as indicated

Carrier Frequencies: Carrier frequencies of 851, 860, and 870 MHz were measured for conducted carrier
harmonics and conducted emission. These frequencies represent the low end, center, and
high end of the 851-870 MHz band, and are representative of the full operating band.

EXHIBIT DESCRIPTION

E1-3.1 Conducted Spurious Harmonic Emissions, Power Output 90 Watts (Average), LSM
The specification limit is -69.5 dBc (-20dBm)

E1-3.2 Conducted Spurious Harmonic Emissions, Power Output 2 Watts (Average), LSM
The specification limit is -53.0 dBc (-20dBm)

E1-3.3 Conducted Spurious Harmonic Emissions, Power Output 90 Watts, C4FM
The specification limit is -69.5 dBc (-20dBm)

E1-34 Conducted Spurious Harmonic Emissions, Power Output 2 Watts, C4FM
The specification limit is -53.0 dBc (-20dBm)

E1-3.5 Conducted Spurious Harmonic Emissions, Power Output 90 Watts, H-DQPSK
The specification limit is -69.5 dBc (-20dBm)

E1-3.6 Conducted Spurious Harmonic Emissions, Power Output 2 Watts, H-DQPSK

The specification limit is -53.0 dBc (-20dBm)

E1-3.7,8,9 Conducted Spurious Emission Spectrum, 200 MHz Span, Power Output at 90
Watts, LSM The specification limit is -69.5 dBc (-20dBm)

E1-3.10, 11, 12 Conducted Spurious Emission Spectrum, 200 MHz Span, Power Output at 90
Watts, C4FM The specification limit is -69.5dBc (-20dBm)

E1-3.13,14,15 Conducted Spurious Emission Spectrum, 200 MHz Span, Power Output at 90

Watts, H-DQPSK
The specification limit is -69.5dBc (-20dBm)

EXHIBIT E1-3
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Conducted Spurious Harmonic Emissions — 90 Watts (Average) LSM
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Conducted Spurious Harmonic Emissions — 2 Watts (Average) LSM

SPURIOUS LEVEL IN dBc

-100

-110

-120

100 kHz Rasclution Bandwidth hMeasuemant < 1 GH=
1 MH= Easolution Bandwidth hMesasuwramant, = 1 GH=

TRANSMITTER SPURIQUS EMISSION

CONDUCTED THROUGH 10TH HARMONIC
OUTPUT POWER: 2 Watts. LSM Modulation

CARRIER.FEEQ: Across Band (Ses Kev)
FCCID: ABZRSFTIS02 DATE: 22625

MOTOROLA SOLUTIONS, INC.

|
. 551 MHz
=860 MHz

C— 870 MHz

= == = B-lask Limit

FCC /7 IC LIMIT = == = [)-Mask Limit
Measurementsn Instnument Moise Floor
L BT T I | | I | | I
2 3 4 5 G 7 8 9 10

CARRIER HARMONIC

109AB-T5902

EXHIBIT E1-3.2



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

Conducted Spurious Harmonic Emissions — 90 Watts C4FM
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Conducted Spurious Harmonic Emissions — 2 Watts C4FM
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EQUIPMENT TYPE: ABZ89FT5902
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APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902
Report on Test Measurements

Conducted Spurious Harmonic Emissions — 90 Watts H-DQPSK
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APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

Conducted Spurious Harmonic Emissions — 2 Watts H-DQPSK
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90Watts (Average) LSM — 200 MHz Span — Low End of Band
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EQUIPMENT TYPE: ABZ89FT5902
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APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts (Average) LSM — 200 MHz Span — Middle of Band
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90Watts (Average) LSM — 200 MHz Span — High End of Band
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts C4FM — 200 MHz Span — Low End of Band
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts C4FM — 200 MHz Span — Middle of Band

EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts C4FM — 200 MHz Span — High End of Band
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EQUIPMENT TYPE: ABZ89FT5902

APPLICANT: MOTOROLA SOLUTIONS
109AB-T5902

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts H-DQPSK P25 Two Slot TDMA — 200 MHz Span — Low End of Band
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EQUIPMENT TYPE: ABZ89FT5902

APPLICANT: MOTOROLA SOLUTIONS
109AB-T5902

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts H-DQPSK P25 Two Slot TDMA — 200 MHz Span — Middle of Band
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Conducted Spurious Emission Spectrum — 90 Watts H-DQPSK P25 Two Slot TDMA — 200 MHz Span — High End of Band
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APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902

109AB-T5902
Report on Test Measurements

Radiated Spurious Emissions, Harmonics

Specification Requirement 47 CFR 8§90.210(d) and IC RSS-119 section 5.8.3 - Emission Limits — “D-Mask”:

Emission Mask D: For transmitters designed to operate with a 12.5 kHz channel bandwidth, any emission must
be attenuated below the power (P) of the highest emission contained within the authorized bandwidth as follows:
(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4in
kHz) of more than 12.5 kHz: At least 50 plus 10 log.o(P) dB or 70 dB,

Modulation:

whichever is the lesser attenuation.

Linear Simulcast Modulation (LSM), Compatible 4-Level Frequency Modulation (C4FM) or
P25 Two Slot TDMA Digital Modulation (H-DQPSK) as indicated

Carrier Frequencies: Radiated Spurious Emissions was run with 9 carriers transmitting at 90W and 2W per

carrier. Frequencies tested were 851 (C4FM), 852 (LSM), 859 (C4FM), 860 (H-DQPSK),
869 (C4FM), 870 (H-DQPSK). These frequencies represent the low end, center, and high
end of the 851-870 MHz band, and are representative of the full operating band.

EXHIBIT DESCRIPTION
E1l-4.1 Radiated Spurious Harmonic Emissions, Power Output 90 Watts (Average), 851MHz, C4AFM
E1-4.2 Radiated Spurious Harmonic Emissions, Power Output 2 Watts (Average), 851 MHz, C4FM
E1-4.3 Radiated Spurious Harmonic Emissions, Power Output 90 Watts (Average), 852 MHz, LSM
El-4.4 Radiated Spurious Harmonic Emissions, Power Output 2 Watts (Average), 852 MHz, LSM
E1-4.5 Radiated Spurious Harmonic Emissions, Power Output 90 Watts (Average), 859MHz, C4FM
E1-4.6 Radiated Spurious Harmonic Emissions, Power Output 2 Watts (Average), 859 MHz, C4FM
E1-4.7 Radiated Spurious Harmonic Emissions, Power Output 90 Watts (Average), 860 MHz, H-DQPSK
E1-4.8 Radiated Spurious Harmonic Emissions, Power Output 2 Watts (Average), 860 MHz, H-DQPSK
E1-4.9 Radiated Spurious Harmonic Emissions, Power Output 90 Watts (Average), 869MHz, C4FM
E1-4.10 Radiated Spurious Harmonic Emissions, Power Output 2 Watts (Average), 869 MHz, C4AFM
E1-4.11 Radiated Spurious Harmonic Emissions, Power Output 90 Watts (Average), 870 MHz, LSM
E1-4.12 Radiated Spurious Harmonic Emissions, Power Output 2 Watts (Average), 870 MHz, LSM

EXHIBIT E1-4



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 90 Watts (Average), 851MHz, C4AFM

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radio
Model No. D-Series Multicarrier Radio Site
Sernal No. S00VHPEMC
Mode Tx
Frequency Tested | 851MHz
Motes S0W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimnum

Freq. Ant | Reading Reading Gain Loss ERP | Ouiput Power Aftenuation

MH= Pol (dBuV) | Ambient (dBm) (dB) (dB) (dBm) {dB) (dB)
170200 H 5549 -30.60 428 228 -48.60 95.14 £9.54
170200 W 55.05 4965 428 228 47 .ES 97 20 £9.54
2553.00 H 55.05 -45.25 3.08 285 4602 95.56 B9.54
2553.00 W 22.61 -48.55 3.08 2.85 -48.31 97.86 £9.54
340400 H 51.22 * -45.01 5.66 3.3 4667 95.21 £59.54
3404 .00 W 50.56 * 4995 566 3.31 4760 9715 £9.54
425500 H 45940 * 4953 6.99 367 -45.22 95.76 69.54
425500 W 4876 * -50.12 6.99 367 4681 9635 69.54
5106.00 H 4963 * -47.82 7.80 398 4401 93.55 £9.54
5106.00 W 4879 * 4849 7.80 398 44 B8 94 32 £9.54
5957 .00 H 4980 * -47.41 823 433 4351 93.06 69.54
S957.00 W 45.30 * 4776 823 433 -43.86 93.41 £9.54
65808.00 H 4861 * 4762 g.82 472 -43.51 93.05 £9.54
6808.00 W 48.31 * -48.39 8.82 472 4429 93.83 £9.54
T659.00 H 4552 * -47.30 1006 5.07 4232 91.86 69.54
T659.00 W 47.95 * -45.32 10.06 5.07 4433 93.87 £9.54
8510.00 H 5010 * 4534 1093 5.0 -40.61 90.15 £9.54
8510.00 W 48.34 * 4837 10.93 5.0 42 64 92 18 £9.54

EXHIBIT E1-4.1



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 2 Watts (Average), 851MHz, C4FM

Test Details
Manufacturer Motorola Solutions Inc.
EUT IUHF Radio
Model No. D-Series Multicarrier Radio Site
Serial No. S00VHPEMC
Mode Tx
Frequency Tested | 351MHz
Motes 2W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimnur

Freq. Ant | Reading Reading Gain Loss ERP | Ouiput Power Aftenuation

MHz Pol | (dBuv) | Ambient | (dBm) (dB) {dB) | (dBm) {dB) {dB)
1702.00 H 53.07 * -53.02 428 228 -51.02 8403 53.01
1702.00 W 53.11 * -51.59 4.28 228 -45.58 82.60 53.01
2553.00 H 50.62 * -50.68 3.08 285 -30.45 8346 53.01
2553.00 W 50.28 * -50.88 3.08 285 -o0.64 8365 53.0M
3404.00 H 51.19 * 45 04 5.66 3 4670 79.71 53.01
3404.00 W 50.54 * 4997 5.66 3.31 47 62 80.63 53.0M1
425500 H 4859 * -50.34 699 367 -47.03 80.04 53.01
4255.00 W 49.57 * -49.3 599 367 -46.00 79.01 53.01
3106.00 H 4874 * -48.71 7.80 3.98 -44 .90 77 53.01
5106.00 W 4948 * -47.80 7.80 3.98 4398 7700 53.M1
5857.00 H 4504 * 4817 823 433 4427 7728 53.01
2957.00 W 48.35 * -48.71 823 433 4481 7782 53.01
6808.00 H 49349 * 45 .84 8.82 472 4273 75.74 53.01
6808.00 W 48 46 * -48.24 8.82 472 4414 7715 53.0M
7659.00 H 49.15 * -47.67 10.06 5.07 -42.69 75.70 53.01
7659.00 W 4938 * -47.89 10.06 5.07 4290 7291 53.0M1
8510.00 H 4874 * 4770 1093 5.0 -41.97 7498 53.01
8510.00 W 48.98 * 4773 10.93 5.0 -42.00 75.01 53.01

EXHIBIT E1-4.2



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements
Radiated Spurious Harmonic Emissions — Power Output 90Watts (Average), 852MHz, LSM

109AB-T5902

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radio
Model No. D-Series Multicarrier Radio Site
Sernal No. S00VHPEMC
Mode Tx
Frequency Tested | 852MHz
Motes S0W Power
Date Tested February 13 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERP | Output Power Aftenuation

MHz Pol | (dBuv) | Ambient | (dBm) (dB) {dB) | (dBm) {dB) {dB)
1704.00 H 55.62 -50.43 427 228 | 4845 97.99 69.54
1704.00 W 5000 -49.65 427 228 47 66 9721 £9.54
2556.00 H 51.34 -49 98 3.09 285 4972 9926 B9.54
2556.00 W 52.09 -49 .06 3.09 285 -48.82 98.37 £9.54
3408.00 H 50.69 * 45 54 5.66 332 -47.18 95.74 69 54
3408.00 W 0.1 * -50.27 5.66 332 4792 97 47 69.54
4260.00 H 4917 * 4975 7.00 368 4543 95.98 69.54
4260.00 W 4916 * 4972 7.00 3.68 4640 9594 £9.54
5112.00 H 49.08 * 4837 7.80 399 | 4456 94.10 69.54
S112.00 W 48.95 * -48.33 7.80 3.99 44 52 94 06 £9.54
5964.00 H 49 36 * 47 8B5S 823 433 4395 93.49 69.54
5964.00 W 49.00 * -48.05 823 433 4415 93.70 £9.54
6816.00 H 45.24 * -47.01 §.84 472 -42.90 92.44 59.24
6816.00 W 48.55 * -48.18 G54 472 =44 06 93.60 69.54
T668.00 H 48 84 * -48.00 10.07 5.07 4301 9255 69.54
T668.00 W 48.64 * 4863 10.07 5.07 4364 93.18 £9.54
8520.00 H 49.50 * -45.93 1093 5.20 -41.20 90.74 59.24
8520.00 W 48 67 * -48.00 1093 5.0 4227 91.81 £9.54

EXHIBIT E1-4.3



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 2 Watts (Average), 852MHz, LSM

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radic
Model No. D-Series Multicarrier Radio Site
Sernal No. 800VHPEMC
Mode Tx
Frequency Tested | 852MHz
Motes 2W Power
Date Tested February 13 2025
Caleulated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERP | Output Power Aftenuation

MHz Pol | (dBuv) | Ambient | (dBm) (dB) (dB) | (dBm) {dB) {dB)
1704 .00 H 5262 * -53.43 427 228 -51.45 84 48 53.01
1704.00 W 53.18 * -21.47 4.27 228 24948 82.49 53.01
2556.00 H 51.59 * -29.71 3.09 285 2947 82.48 53.01
2556.00 W 511 * 2984 3.09 285 4970 8272 53.M
3408.00 H 50.56 * 49 67 5.66 3.32 -47.32 80.33 53.01
3408.00 W 4992 * -50.56 5.66 332 4821 81.22 53.01
4260.00 H 4544 * -25 .48 7.00 3.68 4516 7917 53.01
4260.00 W 50.12 * 4876 7.00 3.68 2544 78.45 53.M
5112.00 H 4917 * 4828 7.80 359 44 47 TT.48 53.01
S112.00 W 48.57 * -48.71 7.80 3.99 -34.90 7o 53.01
5964 .00 H 48 83 * -48.38 323 433 44 45 7749 53.01
5964.00 W 491 * 47 B4 8.23 433 243594 76.96 53.M
65816.00 H 4940 * -45 85 3.84 472 4274 75.75 53.01
6816.00 W 45.18 * -47.54 5.64 472 4342 7643 53.01
T668.00 H 4918 * A7 66 10.07 5.07 42 67 75.68 53.01
J668.00 W 48 67 * -48 &0 10.07 5.07 43 61 76.62 53.0M
8520.00 H 49.11 * 47.32 10,83 520 | 4158 74.60 53.01
8520.00 W 49.73 * -25.54 10.93 5.20 <4121 7422 53.0M1

EXHIBIT E1-4.4



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 90 Watts (Average), 859MHz, C4FM

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radio
Model No. D-Series Muliicarrier Radio Site
Sernal No. 800VHPEMC
Mode Tx
Frequency Tested | 858MHz
Motes S0W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERP | Output Power Aftenuation

MH= Pol (dBuV) | Ambient (dBm) (dB) (dB} (dBm) (dB) (dB)
1718.00 H 57.16 48 66 421 225 4574 96.28 69 54
1718.00 W 53.61 -20.70 4.1 229 -48.78 98.32 69.54
2577.00 H &0.88 -40.36 312 286 -40.10 8964 69.54
2577.00 W 558.40 -41.72 312 2 B6 <241 46 91.00 69.54
3436.00 H 5044 * 4578 5.70 3.33 -47.41 9595 69.54
3436.00 W 4976 * -50.54 5.70 333 4817 97.71 69.54
429500 H 4894 * -45.92 7.04 369 4557 95.11 69 54
4295.00 W 48.88 * 4995 7.04 3.69 -46.61 96.15 69.54
5154.00 H 4821 * 4920 7.79 400 2542 94 96 69.54
5154.00 W 45.10 * 4820 7.79 4.00 24 42 9396 69.54
6013.00 H 45915 * -48.01 8.28 435 -24 09 93.63 69.54
6013.00 W 4946 * 4756 B8.28 435 4364 93.19 69.54
6872.00 H 4881 * 4765 .92 475 4347 93.01 69 54
6872.00 W 48.60 * -48.31 5.92 475 4413 93.67 69.54
¥731.00 H 4906 * -47.91 10.13 5.10 42 87 9242 69.54
731.00 W 48.89 * -48.41 10.13 5.10 -43.37 92492 69.54
8590.00 H 49.70 * -46.69 10.97 520 -20.92 90 .46 69.54
8590.00 W 4945 * 4699 10.97 5.0 -41.22 90.76 £9.54

EXHIBIT E1-4.5



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 2 Watts (Average), 859MHz, C4FM

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radic
Model No. D-Series Multicarrier Radio Site
Sernal No. 800VHPEMC
Mode Tx
Frequency Tested | 859MHz
Motes 2W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERP | QOuiput Power Aftenuation

MH= Pol (dBuV) | Ambient (dBm) (dB) (dB) (dBm) (dB) (dB)
1718.00 H 5283 * -52.59 421 2259 -51.07 84 08 53.01
1718.00 W 52.91 * -21.40 4.1 229 4548 82 49 53.01
2577.00 H 51.20 * -50.04 312 2 86 4978 82.79 53.01
2577.00 W 51.60 * 45952 312 2.86 49 26 8227 53.01
3436.00 H 50.64 * -45.58 5.70 3.33 -47.21 80.22 53.01
3436.00 W 50.29 * -0.01 5.70 333 47 64 80.65 53.M1
429500 H 49.07 * 4979 7.04 369 4544 79.45 53.01
4295.00 W 47 88 * -50.95 7.04 360 4761 80.62 53.01
3154.00 H 4928 * 4813 7.79 400 -44 35 TT.36 53.01
5154.00 W 4923 * 4807 7.79 4.00 4429 7730 53.M1
6013.00 H 49 35 * -47.81 828 435 4389 76.90 53.01
6013.00 W 4921 * -47.81 828 4.35 -43.89 76.90 53.01
6872.00 H 4879 * 47 BT 892 475 -4349 76.50 53.01
6872.00 W 4932 * -47.58 892 475 4341 7642 53.01
731.00 H 48 96 * -48.01 1013 5.10 4297 75.99 53.01
731.00 W 4891 * -48.39 1013 5.10 -43.35 76,37 53.M1
8590.00 H 48.71 * 4768 10.97 5.0 -41.591 7492 53.01
8590.00 W 49.79 * 4665 10.97 5.0 4088 73.89 53.01

EXHIBIT E1-4.6



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 90 Watts (Average), 860MHz, H-DQPSK

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radio
Model No. D-Series Multicarrier Radio Site
Senal No. 800VHPEMC
Mode Tx
Frequency Tested | 860MHz
Motes S0W Power
Date Tested February 13 2025
Caleculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERP | Ouiput Power Aftenuation

MHz Pol | (dBuv) | Ambient | (dBm) {dB) {dB) | (dBm) {dB) {dB)
1720.00 H 5328 -52.45 420 225 -50.58 100.12 69 54
1720.00 W 53.35 -20.91 4.20 229 -45.00 98.54 69.54
2580.00 H G447 -36.76 313 286 -36.50 86.04 69.54
2580.00 W 62 56 -38.55 313 2 B6 -38.29 87.83 69.54
3440.00 H 50.47 * 4975 570 3.33 4737 96.92 69.54
3440.00 W 4998 * -50.28 5.70 333 4791 97 45 69.54
4300.00 H 4911 * 4574 7.04 3.69 -46.39 9593 69.54
4300.00 W 4952 * -49.31 7.04 3.69 4596 95.50 69.54
5160.00 H 4973 " -47 68 7.78 4.0 -43.580 93 44 69.54
2160.00 W 48.60 * -48.70 7.78 4.1 -34.92 9447 69.54
6020.00 H 4873 * 4840 5.28 436 4447 94.01 69.54
6020.00 W 4826 * 4876 828 436 14 54 94 38 69.54
6850.00 H 4869 " 4779 .04 475 4361 93.15 69.54
68580.00 W 48.66 * 4827 5.94 475 44 08 93.63 69.54
Fra0.00 H 49.11 * 47 BY 1014 5.10 42 B4 92 38 69.54
Fr40.00 W 4836 * -48.84 1014 5.10 -43.90 93.45 £9.54
8600.00 H 48.60 * A7.79 10.98 520 | 4201 91.55 £9.54
8600.00 W 45.04 * 4737 10.98 5.20 -31.59 9113 69.54

EXHIBIT E1-4.7



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 2 Watts (Average), 860MHz, H-DQPSK

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radic
Model No. D-Series Multicarrier Radio Site
Senal No. 800vVHPEMC
Mode Tx
Frequency Tested | 360MHz
Notes 2W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERP | Ouiput Power Aftenuation

MHz Pol | (dBuV) | Ambient | (dBm) (dB) (dB) | (dBm) {dB) (dB)
1720.00 H 5326 * -52.52 420 229 -30.61 83.62 53.01
1720.00 W 53.12 * -51.14 420 229 4923 8224 53.01
2580.00 H 51.08 = -50.15 313 2 86 -45 .89 82.90 53.01
2580.00 W 50.53 * -50.58 313 2 .86 -o0.32 8333 a3.01
3440.00 H 4927 * -30.95 5.70 333 4857 81.58 33.01
3440.00 W 4951 * -50.76 570 333 -48.39 81.40 53.01
4300.00 H 4877 * -20.08 7.04 3.69 4673 79.74 23.01
4300.00 W 48.79 * -50.04 7.04 369 4669 79.70 53.01
5160.00 H 48 66 * 4875 7.78 4.01 -44 97 798 53.01
5160.00 W 4817 * 4513 7.78 4.01 4535 7836 53.01
6020.00 H 4540 * 4773 828 4.36 -43.80 76.81 53.01
6020.00 W 4932 * 4770 828 436 4378 76.79 53.01
6850.00 H 4937 = 4711 804 475 4293 75.94 53.01
6880.00 W 49.11 * -47.82 594 475 43.63 T6.64 a3.01
Tr40.00 H 4837 * 4871 1014 5.10 4368 76.69 53.01
T740.00 W 48.94 * 48 36 10.14 5.10 -43.32 7633 53.01
8600.00 H 453 * -47.08 1058 5.20 -41.30 T4.3 533.01
8600.00 W 4623 * -50.18 10.98 5.0 -44.40 T 53.01

EXHIBIT E1-4.8



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 90 Watts (Average), 869MHz, C4FM

Test Details
Manufacturer Moforola Solutions Inc.
EUT UHF Radio
Model No. D-Series Muliicarrier Radio Site
Sernal No. 800VHPEMC
Mode Tx
Frequency Tested | 868MHz
Motes 90W Power
Date Tested February 13, 2025
Calculated | Equivalent Aftenuation
Meter Sig. Gen. Antenna Cable Below Minirnurn

Freq. Ant | Reading Reading Gain Loss ERP | Output Power Attenuation

MHz Pol | (dBuv) | Ambient | (dBm) {dB) (dB) | (dBm) (dB) (dB)
1738.00 H 5511 -50.37 413 230 -45.54 9809 5954
1738.00 W a2 67 -51.16 413 230 -49.33 98.87 69.54
2607 .00 H 51.80 49 37 319 288 -49. 06 98 60 5954
2607 .00 W 51.61 4945 319 288 -49.14 98.68 69.54
3476.00 H 5018 * -20.01 5.75 3.35 -47 61 97.15 65954
3476.00 v 5066 * 49 38 575 335 4697 96.52 £9.54
4345 00 H 5020 * 4857 7.04 3T 4523 94 77 5954
4345.00 W 2016 * -48.61 7.04 3.71 -45.28 94.82 69.54
5214.00 H 4961 * 4775 7.78 403 -44 01 93.55 6954
5214.00 W 4558 * 4874 7.78 403 -45.00 94 54 69.54
6083.00 H 45 64 * 4818 g.34 439 -44 23 9377 65954
6083.00 W 4599 * 4803 834 435 -44 08 93.62 69.54
695200 H 4902 * 4772 9.05 478 4345 92 99 5954
6952.00 W 48.62 * -48.54 9.05 478 -44 27 93.81 69.54
7821.00 H 4904 * 47 58 1020 5.13 -42 B9 9243 5954
7821.00 W 4938 * 4785 1020 513 4278 9232 69.54
8690.00 H 4861 * 4773 1099 5.20 -41.895 91.45 65954
8690.00 v 4760 * -48.51 10.99 5.4 4272 9226 £9.54

EXHIBIT E1-4.9



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 2 Watts (Average), 869MHz, C4FM

Test Details
Manufacturer Motorola Solutions Inc.
EUT UHF Radio
Model No. D-Series Muliicarrier Radio Site
Senal No. S00VHPEMC
Mode Tx
Frequency Tested | 869MHz
Notes 2W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimum

Freq. Ant | Reading Reading Gain Loss ERFP | Ouiput Power Aftenuation

MH=z Pal (dBu\) | Ambient (dBm) (dB) (dB) (dBm) (dB) (dB)
1738.00 H 5272 * -532.76 413 230 -50.93 83.94 53.01
1738.00 W 52.80 * -31.03 413 230 <4920 821 33.01
2607 .00 H 51.11 * -50.06 319 288 4975 8276 53.01
2607 .00 W 51.09 * 45 97 3.19 288 45 66 8267 53.01
3476.00 H 51.10 * -49.10 2.73 3.35 -46.70 79.71 23.01
3476.00 W 5010 * -49.94 Y 335 4753 80.55 33.01
4345 00 H 49.00 * 4977 7.04 371 4543 7944 53.01
434500 W 49 66 * -49.11 7.04 3.71 4578 78.79 53.01
5214.00 H 4928 * -48.08 7.78 403 -44 34 TT.35 53.01
5214.00 W 48.68 * -48.64 7.78 4.03 34590 7o 53.01
6083.00 H 4832 * -48 60 .34 4.39 44 65 7766 53.01
6083.00 W 4828 * 4874 .34 4.35 4478 77.80 53.01
6952 .00 H 4915 * -47.59 9.05 478 4332 76.33 53.01
6952.00 W 48.38 * 4878 9.05 478 =44 51 7752 33.01
7821.00 H 4910 * -47.50 1020 5.13 4283 75.84 53.01
7821.00 W 48.76 * -48.48 1020 513 434 T6.42 53.01
8690.00 H 49.62 * -46.72 10.99 520 -40.94 73.95 33.01
8690.00 W 4927 * -45.84 10.99 5.0 -41.05 74.06 53.01

EXHIBIT E1-4.10



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 90 Watts (Average), 870MHz, LSM

Test Details
Manufacturer Moforola Solutions Inc.
EUT UHF Radio
Model No. D-Series Multicarrier Radio Site
Serial No. 800VHPEMC
Mode Tx
Frequency Tested | 870MHz
Motes S0W Power
Date Tested February 13 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimnum

Freq. Ant | Reading Reading Gain Loss ERP | Output Power Aftenuation

MHz Pol | {dBuv) | Ambient | (dBm) {dB) {dB) | (dBm) {dB) {dB)
1740.00 H 60.54 44 91 412 230 -43.09 92 63 69.54
1740.00 W 5677 -47.01 412 230 4519 9473 £9.54
2610.00 H 23.153 -48.01 3.20 2.88 -47.69 97.23 69.54
2610.00 W 50.89 -50.16 320 288 <2954 99.38 £9.54
3450.00 H 51.60 * -48 60 575 335 -45.19 95.74 £69.54
3450.00 W 21.10 * -48.91 5.75 335 -46.51 96.05 £9.54
4350.00 H 4978 * 4898 7.05 37 -45 .64 95.19 59.54
4350.00 W 4961 * 4916 7.05 3.71 -45.82 9537 £9.54
5220.00 H 48.97 * -48.39 7.78 4.03 ] 9419 59.54
5220.00 W 4892 * 4840 778 4.03 24 66 9420 £9.54
6090.00 H 48 58 * -48.21 8.35 439 44 25 93.79 £69.54
609000 W 4868 * 4834 8.35 435 =24 38 9393 69.54
696000 H 48 63 * 4814 9.07 478 -43 BB 93.40 69.54
696000 W 4892 * 4827 9.07 478 -43.98 9352 £9.54
7830.00 H 48.02 * -48.98 10.21 .14 -43.90 93.45 59.54
7830.00 W 48.81 * 4843 1021 3.14 -243.35 92.89 £9.54
8700.00 H 48.51 * 47 83 10.99 5.0 4204 91.58 69.54
8700.00 W 48.58 * 4745 10.99 5.0 -41.70 91.24 £9.54

EXHIBIT E1-4.11



APPLICANT: MOTOROLA SOLUTIONS

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

109AB-T5902

Radiated Spurious Harmonic Emissions — Power Output 2 Watts (Average), 870MHz, LSM

Test Details
Manufacturer Motorola Solutions Inc.
EUT IUHF Radio
Model No. D-Series Multicarrier Radio Site
Sernal No. 800VHPEMC
Mode Tx
Frequency Tested | 370MHz
Motes 2W Power
Date Tested February 13, 2025
Calculated | Equivalent Attenuation
Meter Sig. Gen. Antenna Cable Below Minimnumm

Freq. Ant | Reading Reading Gain Loss ERP | Ouiput Power Attenuation

MHz Pol | (dBuv) | Ambient | (dBm) (dB) {dB) | (dBm) {dB) {dB)
1740.00 H 53.40 * -52.05 412 230 -50.23 8324 53.01
1740.00 W 53.36 * -50.42 412 230 4860 B81.61 53.01
2610.00 H 51.14 * -50.02 3.20 288 45970 82.71 53.01
2610.00 W 50.40 * -50.65 3.20 288 -50.33 5334 53.M
3480.00 H 4999 * -50.21 575 335 4780 B80.81 53.01
3450.00 W 45.84 * -50.17 275 335 47T 80.78 53.01
4350.00 H 4939 * 4937 7.05 3m -46.03 T9.04 53.01
4350.00 W 50.31 * 48 46 7.05 3.71 4512 78.13 53.M
5220.00 H 4918 * 4818 7.78 403 44 44 T7.45 53.01
5220.00 W 4765 * 4967 778 4.03 4593 78.94 53.01
6090.00 H 4960 * 4719 8.35 439 4323 TE.24 53.01
6090.00 W 49.06 * 47 96 B.35 439 =44 01 7702 53.0M
6960.00 H 48.95 * -47.82 9.07 478 -43.54 T6.55 53.01
6960.00 W 48.88 * -48.31 9.07 478 4402 7703 53.0M1
7830.00 H 49 66 * -47.34 1021 5.14 4226 7527 53.01
7830.00 W 48 86 * -48.38 1021 5.14 -43.30 T6.31 53.01
8700.00 H 48.45 * -47.89 10599 520 4210 T5.11 53.01
8700.00 W 48.60 * 4748 1099 5.0 -41.69 7470 53.M

EXHIBIT E1-4.12



PPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902

Report on Test Measurements

Oscillator Frequency Stability
Manufacturer data for the system site frequency standard was used in generation of the following frequency

stability exhibits.

Specification Requirement: Reference RSS-119 Section 5.3

Fixed and Base stations operating at 851-866 MHz and 866-869 MHz must have a frequency stability of better
than +/- 1.0 PPM for 12.5 kHz channel spacing and +/- 1.5 PPM for 25 kHz channel spacing.

Specification Requirement: Reference Part 90.213

Fixed and Base stations operating at 851-854 must have a frequency stability of better than +/- 1.0 PPM.
Fixed and Base stations operating at 854-869 must have a frequency stability of better than +/- 1.5 PPM.

Only the more stringent specification limit is shown on the frequency stability exhibits.

Performance was measured at carrier frequencies at the low end, middle, and high end of the operating band.

EXHIBIT DESCRIPTION
E1-5.1 Frequency Stability Vs Temperature
E1-5.2 Frequency Stability Vs Voltage

EXHIBIT E1-5



APPLICANT: MOTOROLA SOLUTIONS

Frequency Stability Vs Temperature

EQUIPMENT TYPE: ABZ89FT5902

Report on Test Measurements

FREQUENCY CHANGE IN PPM

MOTOROLA SOLUTIONS

OSCILIATOR FREQUENCY STABILITY

0.90

SPEC LIMIT +1 PPM

CHARACTERISTIC vs. TEMPERATURE
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109AB-T5902
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APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902
Report on Test Measurements

Frequency Stability Vs Voltage

1.50
MOTOROLA SOLUTIONS
SCILLATOR FREQUENCY STABILITY
CHARACTERISTIC vs. VOLTAGE
—— SPECLIMIT+1 PPM |
100 OSCILLATOR FREQUENCY: 16.8 MHz
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APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Test Setup Details

Test Locations:

(for all tests except radiated emissions)
Motorola Solutions, Inc., Schaumburg Lab

2000 Progress Parkway, Schaumburg, IL 60196
FCC Registration Number 786245

IC CAB Identifier US0220

Test Engineer Kelsey Johnson

(for radiated emissions)

Elite Electronic Engineering Inc.

1516 Centre Circle Dr., Downers Grove, IL 60515
FCC Registration Number 269750

IC Registration Number 2987A

IC CAB Identifier US0107

Test Engineer Javier Cardenas

EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902

EXHIBIT E1-6



APPLICANT: MOTOROLA SOLUTIONS

Test Equipment List (Motorola)

Report on Test Measurements

EQUIPMENT TYPE: ABZ89FT5902

109AB-T5902

Manufacturer Model Description Serial Number | Last Cal Interval

Keysight N9030A PXA Signal Analyzer, MY53310751 | 08-21-2024 | 08-21-2025
3 Hz to 50 GHz

Keysight U8903A Audio Analyzer, 10 Hz | MY50500002 | 10-14-2024 | 10-14-2025
to 100 kHz

Rohde & Schwarz | NRP-Z11 Power Sensor 101590 08-21-2024 | 8-21-2026

Rohde & Schwarz | SMU200A | Signal Generator / 101350 08-20-2024 | 08-20-2027
Power Meter

Keysight 34401A Digital Multimeter 3146A59752 08-29-2022 | 08-29-2026

Keysight 8482a Power Sensor 2652A15873 08-22-2024 | 08-22-2025

Keysight E5071C ENA Series Network MY46316134 | 08-20-2024 | 08-20-2025
analyzer

Thermotron WS-120- Temperature Chamber | 52516 11-28-2023 | 11-28-2025

CHM-15-15

Keysight E4440A PSA Spectrum MY46185813 | 08-22-2024 | 08-22-2026
Analyzer 3 Hz - 26.5
GHz

Keysight 8753es S-parameter Network US39175306 08-21-2024 | 08-21-2025
Analyzer

EXHIBIT E1-6



APPLICANT: MOTOROLA SOLUTIONS

Test Equipment List (Elite)

Report on Test Measurements

EQUIPMENT TYPE: ABZ89FT5902

109AB-T5902

Eq ID Equipment Description Manufacturer Model No. Serial No. |Frequency Range | Cal Date Due Date
PLANAR PE2-35-120-5RI-
APW3 | PREAMPLIFIER ek R PL2524 1GHZ-20GHZ | 3202024 | 3moizozs
CDZ4 | LAB WORKSTATION ELITE LWS-10 WINDOWS 10 CNR
NTA3 | BILOG ANTENNA TESEQ §112D 32853 252000CHZ | 10/03/2024 | 10/03/2026
nwaz | PECELE RIDGEDWAVEGLIDE ETS LINDGREN 3117 BEES59 IGHZ-18GHZ | 41260024 | 4262026
R21F | 3M ANECHOIC CHAMBER NSA  [EMC TEST SYSTEMS | 3M ANECHOIC WMHZ-18GHZ | 31/2024 | 3172025
RBG3 | EMIANALYZER ROHDE & SCHWARZ ESW4d 101592 2HZ-44GHZ 72024 | 3712025
CALIFORMIA  |CSWES50-208/156-
SCB1 | PROGRAMABLE POWER SUPPLY | | =ELIFORIAS LEE 1513401938 NOTE 1
CALIFORMIA  [CSWEEE0-206/156-
SCB2 | PROGRAMABLE POWER SUPPLY | | ooori o 1B 1513402092 NOTE 1
SHC2 | Peower Supplies HEMGFU HFEOW-SL24 | A11372702 24y NOTE 1
COMMERCIAL RADIATED
VBVZ | EMISSIONS EXE ELITE - — NI
WKA1 | SOFTWARE, UNIVERSAL RCV EMI ELITE UNIV_RCYV_EMI 1 — o
MA: Mot Applicable 12 Initial Cinly CHNR: Calibration Not Reguired

MNZTE 1: For the purpose of this test, the equipment was calibrated over the specified frequency range. pulse rate, or modulation prior to the t

calibrated instrument.

est or monitored by a

EXHIBIT E1-6



APPLICANT: MOTOROLA SOLUTIONS

Test Setup (Elite)

Report on Test Measurements

Anechoic Ferrite Chamber

DUT

a|qel an.!nnipu 0D-UON

Receive Antenna

Shielded Enclosure

M:rl|:r|

Mt Turn-Table
Cortral

ra T

Spectrum Anadyzer

Computer

Radiated Measurements Test Setup

EQUIPMENT TYPE: ABZ89FT5902

109AB-T5902

EXHIBIT E1-6



APPLICANT: MOTOROLA SOLUTIONS

Report on Test Measurements

Test Setup (Elite)

%
¢

a°

Test Setup for Case Spurious Radiated Emissions, 30MHz — 1GHz — Antenna

Polarization Horizo
% | 55 . ”A' ";‘1‘ ¢ 'tj.
e «clb\ ;;'r-’r‘ F=p = 748 ’“.’"’ .

N\

Polarization Vertical

~Test Setup for Case Spurous Radiated Emissions, 30MHz — 1GHz — Antenna

EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902
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APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902

Report on Test Measurements

Test Setup (Elite)

Test Setup for Case Spurious Radiated Emissions, Above 1GHz — Antenna
Polarization Vertical

EXHIBIT E1-6



APPLICANT: MOTOROLA SOLUTIONS EQUIPMENT TYPE: ABZ89FT5902
109AB-T5902

Report on Test Measurements
Statement of Certification

The technical data supplied with this application, having been taken under my supervision is hereby duly

certified. The following is a statement of my qualifications:
College Degree: BSECE, Michigan State University, East Lansing, MI, USA
3 years of Design and Development experience in the field of two-way radio communication.

NAME: Kelsey Johnson

S

SIGNATURE:

DATE: February 25, 2025

POSITION: Senior RF Engineer

| hereby certify that the above application was prepared under my direction and that to the best of my
knowledge and belief, the facts set forth in the application and accompanying technical data are true and

correct:

NAME: Matt Nawrocki

™~

7 2 W/Awé/

SIGNATURE:

DATE: February 25, 2025

POSITION: Engineering Manager
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