[SI1Z=001S T=9T R=2P9RT

UHF P25 Transceiver
Model No.: IC-F7540
FCC ID: AFJ399100

Applicant:
ICOM Incorporated
1-1-32, Kamiminami, Hirano-ku
Osaka, Japan, 547-0003

Tested in Accordance With

Federal Communications Commission (FCC)
47 CFR, Parts 2, 22 and 90 (Subpart R, S)

UltraTech's File No.: 191COM10_FCC90

This Test report is Issued under the Authority of

Tri M. Luu, BASc, o
Vice President of Engineering S M f{’r -
UltraTech Group of Labs W~

Date: May 15, 2019

Report Prepared by: Santhosh Fernandez Tested by: Nimisha Desai

Issued Date: May 15, 2019 Test Dates: April 22-May 14, 2019

L] The results in this Test Report apply only to the sample(s) tested, and the sample tested is randomly selected.
This report must not be used by the client to claim product endorsement by any agency of the US Government.
L] This test report shall not be reproduced, except in full, without a written approval from UltraTech.

3000 Bristol Circle, Oakville, Ontario, Canada, L6H 6G4
Tel.: (905) 829-1570 Fax.: (905) 829-8050
Website: www.ultratech-labs.com, Email: vic@ultratech-labs.com, Email: tri@ultratech-labs.com

Korea

+1
KCC-RRA

91038 1309 463902049 AT-1945 SL2-IN-E- CA2049




FCC Parts 2, 22 and 90 Non-Broadcast Radio Transceivers Contents i
UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

TABLE OF CONTENTS

EXHIBIT 1. INTRODUGCTION ...ttt ettt et e et e st e et e st e st e st eseteese e e seeesesteseeeseseeseeeseseesaeesereeseneseneas 1
It R O ] = TR 1
1.2, REVISION HISTORY ..ottt ittt ettt ettt ettt e ettt e e 1t e e e te e e sh e e e abee e sateebesssheesbes s sbeesabeseebeesabasssbeesabassbeesnbasssbeesterans 1
1.3.  RELATED SUBMITTAL(S)/ GRANTI(S) ..uiitetitrieeiteiieiestesteeste e e ste st e stesaatestesaatessesaasessesestessessssessesessessessssessassssensons 1
1.4, NORMATIVE REFERENGCES........o oottt ettt ettt ettt e s e e s bt e s et e e s ate s sate e sateesbeeesaeeeaateesbesssbesssbeessaesssbessbasans 1

EXHIBIT 2. PERFORMANCE ASSESSIMENT ....oiiitiiiiii ittt sttt stes st sb s s sbe s s ebessbe s s sbessabesssbesssbessbessabessbessnbesans 2
2.1, CLIENT INFORMATION ...ttt ettt et s et e e st e s s eteesabe s s bessatessateesabessabeesabesssbassabesssbassabesssbaesabessbassatanans 2
2.2. EQUIPMENT UNDER TEST (EUT) INFORMATION . .....ccoitiiititiieiseiet ettt ettt 2
2.3. EUT'STECHNICAL SPECIFICATIONS .....eeeeicie ettt ee et ete e ettt e et e e et e e e et e seteeesseesaaesesaeesaneeesseessaesesseesaeeans 3
D S I IR IO Tl LU I 20 = 1 TR 4
2.5, ANCILLARY EQUIPMENT ..oiiotiiii ittt ettt sttt ste e ve et esateebeeebeebaesbessbesteesbeesbeesbeebeenbesasesbseabeenbeenbesteestaess 4

EXHIBIT 3. EUT OPERATING CONDITIONS AND CONFIGURATIONS DURING TESTS.....cccociiievieevieeeee 5
3.1, CLIMATE TEST CONDITIONS ... .ooiicii it ictie ettt et etee sttt s s be s s sbessabe s s bessabessbessabesebesssbessbesssbesssbesssbesanbessnresans 5
3.2. OPERATIONAL TEST CONDITIONS & ARRANGEMENT FOR TEST SIGNALS.......ccoviiii i 5

EXHIBIT 4. SUMMARY OF TEST RESULTS ...ttt sttt sttt st e e st e s st e e st e e st b e e sbt e e sa e e sbeessabessaaeesares 6
oy R I 100N I (] @ S I ) S T 6
4.2. APPLICABILITY & SUMMARY OF EMISSION TEST RESULTS ... .oiiiiiiiie ittt 6
4.3. MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES.........cccooiiiiie e, 6

43.1. DEVIATION OF STANDARD TEST PROCEDURES ........ooooiiiiiiiiie ettt sttt sttt stassve s s aassabesans 6

EXHIBIT 5. MEASUREMENTS, EXAMINATIONS & TEST DATA FOR EMC EMISSIONS ......c.cooovevieiiieeeee 7
5.1, TEST PROCEDURES ........ooiotti ittt ettt ettt s e st e e st e s s be s sab e s s abe s s ab e s s abeesabessabessabessrbessabesssbassabessrbassntesans 7
5.2. MEASUREMENT UNCERTAINTIES.......oi ittt ettt ettt st ete s s bt s s sbe e st e s s sbasssbesssbasssbesssbesssbesssbassnbesans 7
5.3. MEASUREMENT EQUIPMENT USED .......c.ccoiiiiitiitctieiee ettt ettt ettt sttt ts e est e st besbesbesbaaneesaesnentesbesbeeras 7
5.4. ESSENTIAL/PRIMARY FUNCTIONS AS DECLARED BY THE MANUFACTURER .......cocooviiiii e 7
5.5. RFPOWER OUTPUT [8§ 2.1046, 22.565, 90.205, 90.541& 90.543] ....ceieiiiiiiieiseieie et 7

5.5.1. [T (11T RO 7
5.5.2. [ LT o o) Y Lo YU =T T 4 TR 7
5.5.3. LK B D - ¢ TSRS SPO 8
5.6. AUDIO FREQUENCY RESPONSE [82.1047(A) & 90.242(B)(8)] .+-v-ververerrerrereaerieiaesiessaesiensasessessasessessesessessesessessens 9
5.6.1. [T 1T 9
5.6.2. [ LT o o) Y Lo T U =T T TR 9
5.6.3. LIS A - L= 10
5.7. MODULATION LIMITING [88 2.1047 (B), 74.463, 80.213 & 90.210]......cceieiiireiiiieiie e sie e e e e snneneas 26
5.7.1. T 26
5.7.2. LT o oY Y LT YU =T 1T 26
5.7.3. LIS A - L= 27
5.8. OCCUPIED BANDWIDTH & EMISSION MASK [8§ 2.1049, 90.209, 90.210, 90.210 & 90.691]......cccccvvevrvrvrnnnnns 43
5.8.1. T 43
5.8.2. MELNO OF IMEBASUIEIMENES ... .eeiiviii it e sttt e ettt sttt e e ettt e s ettt e s sabeeesssbbeeesabeeeeseabeeeessbeeesaabeseesssbaeesastbesesaseenesssrenens 44
5.8.3. Test Data- OCCUPIED BANDWIDTH ..ottt ettt ettt e e st s et e st e st e e et e e saaeserenesreesaresssreesarenans 45
5.8.4. LI D=1 2= B O] = SRR 46
5.8.5. Test Data- EMISSION MASKS- MASK 90.891........ccouiiiiieieiie it eee st ee e te s st e tes s st eessta s s svesssbasssrassbesssbaesresens 86
5.8.6. Test Data- EMISSION MASKS- IMASK B ...ttt ettt et s e st ae s bt e s sta s s ebas s sbassebasssrasssreessbaseabassires 102
5.8.7. Test Data- EMISSION MASKS- IMASK Di.....ooouuiiiiie ittt et et s st ae s eta e sra s s eta s s srasssbasssbasesbaessbasssbassres 114
ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 Non-Broadcast Radio Transceivers Contents ii

UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100
5.8.8. Test Data- EMISSION MASKS- MASK H....ooueiiiiiiiie ettt ettt sttt s s s saba e e s s bt a e s s baa e e s sareas 132
5.9. TRANSMITTER ANTENNA POWER SPURIOUS/HARMONIC CONDUCTED EMISSIONS [§ 2.1051, 2.1057,
22.359, & 90.210] ..iteiietieieet ettt e b et et et et et teaheaEeeR e R e eReeRbeeebeReeRe e R e e Rt eR e et et e ReeteaEeeReereeneenteeenrerees 136
5.9.1. T 136
5.9.2. LT o oY Y LT oYU =T 1T 136
5.9.3. LI O D =\ = TR 136
5.10. ADJACENT CHANNEL POWER [§ 90.543] .....ueiieieieie ettt e sttt sttt sae st snesre e saennenne s 167
L0000 R 111 < 167
5.10.2.  MEthOO Of IMBASUIEIMENTS......eeiiietiieeetei i e eteee e s ettt e s ettt e s sttt e e st b e s e sebaeeessabesesastaesssassaeesabaeessasbesessabesassabbeeesasbenessarens 167
LT O R T =Ty A DT | - TR 168

5.11.  TRANSMITTER SPURIOUS/HARMONIC RADIATED EMISSIONS [§§ 2.1053, 2.1057, 22.359, 80.211(F)(3) &
90.210] 174

L300 00 O I £ 174
B5.11.2.  MEthOO Of MBASUIEIMENTS......eiiitiiiiteeiie et ettt ettt e e sttt e ett e e etb e e ebee e sbbeeebeeesbbeeebeeebeeebeeebeeeabeeesbbeebeeesbaeebeeesres 174
L3R T Ty B - - OO SRTOT 174
5.12. FREQUENCY STABILITY [88 2.1055, 22.355, 90.213& 90.539]......ceiiiiiirieresiiseeee et 178
L300 1 O I {11 £SO 178
5.12.2.  MEthOO Of MBASUIEIMENTS ... ..veciviiiiitieieeitee it cteete st ebe e ebe e bt st e stbesbeesbeesbeebesasesbeesbeesbeebeaabesabeebbestbesbeesbeebesreesnnes 179

LT 7 T -t B D - | - U TSR 179
5.13. RF EXPOSURE REQUIREMENTS [88 1.1310 & 2.1091] .....veitiiteitieiieieie sttt sttt st 181
L300 T I I 111 £ SRS 181
5.13.2.  MEthOO Of MBASUIEIMENTS ... ..veciviiiiitieitee ettt cte sttt ebe et e et e stbesbee st e e sbeebesasesteesbeesbeebeaabesabesnbestbesbeesbeebesseesanes 181
5.13.3.  Evaluation of RF Exposure Compliance REQUIFEMENTS........ccccveveierieierese e stese s e ettt ene e e e snenes 182
EXHIBIT 6. BLOCK DIAGRAM & TEST EQUIPMENT LIST ..cuiiiiiceiecece sttt 183
B.1.  CONDUCTED POWER......0iiiitiiitiieiie ittt ste sttt stte e st e e stte e ste e e sbee e s tbeeabeeesbbeeabeeesbbeeabeeesbbeeabeeesbeeebeeesbeeeabeeesbeeenbeeesteeenseeestes 183
B.2.  IMODULATION LIMIT c.iitiiiiieeitie e ettt e ittt e stte e sttt e sateestbeesteeesteeesbeeesbbeeaseeesbbeeabeeesbbeeaaeeesbeeeabeee st eeebeeesbbeeabeeesbeeenbeeesteeenseeesees 184
B.3. AUDIO FREQUENCY RESPONSE ......ccittiiiieeittteitee ittt e steestreesteeestbeesseeestteessesestseeasseestseeasesesbaeessesesbseeaseeesbeeesseeestesenseeestes 185
B.4. 990 OBWV AND IMASK ...iiiuiiiitiieiie ettt e ettt e ittt e etteestbeestteestbeesaseesbbeeaseeesbbeeaseeesbbeeabeeestbeeabeee st beeabeeesbbeeabeeesbeeenseeesteeenseeesees 186
B.5.  TX CONDUCTED EMISSION .....utiiiiieitiieiteeitteeitee sttt estteestreesteeestaeesseeesbseeasesesbseeaseeestseeasesesbseeasesestseesseeesteeenseeesteeenseessses 187
6.6.  EMISSION LIMITATIONS (ACP) ...ttt sttt sttt b ettt b ettt b et b e bt b e bt b b e et eb ettt eb e e e bt e b e e ebeabeneebenbe e 188
B.6. 1. TSt SELUP (ANAIOG) .. . teiteitiitieieeieeert ettt ettt et b et b ket s et e b e bt eb e e bt bt e bt e st e nbe b e ebeebe e bt ebe e Rt ese e e e nenbe e 188

B.7.  TEST SETUP (DIGITAL) t.veetiiteieieite ittt sttt ettt ettt sttt sb ettt b etk b etk e bt e ekt e bt eh e e b e e ekt e bt e ekt eb et ekt e b et e bt e b e e et e abe e ebeabe e 189
B.8.  FREQUENCY STABILITY 1oitiiiiiitiiite ittt ittt eteesteeteestesttesteesteesbaessesssesaeesaeeabeebeenbeesbesssestsesbeesbeesbeeneesaeesaeeabeebeenbeenbenssesteens 190
ST R I =¥ 01 V- 1 = o F PR 191
EXHIBIT 7. MEASUREMENT UNCERTAINTY ..ottt ettt sttt ettt st sba s sbe e abeebesabesbaesbaesbessbesbesneesnnes 192
7.1. RADIATED EMISSION MEASUREMENT UNCERTAINTY L..oiiiiiiiiiiiieiece ettt ve e sve v 192
EXHIBIT 8. MEASUREMENT METHODS ...ttt sttt sttt st be e ebe e besab e sbaesba e beesbeeteseesneas 193
8.1. CONDUCTED POWER MEASUREMENTS ...ttt ittt ettt ettt ettt sbeeste e sbesaesaeesbesebeebeenbeenbestnesbeens 193
8.2. RADIATED POWER MEASUREMENTS (ERP & EIRP) USING SUBSTITUTION METHOD. ......cccccccecevvvrnnne 194
8.2.1. MAXIMIZING RF EMISSION LEVEL (E-FIELD) .....ccviiiiiiiiiiesieis ettt 194
8.2.2. Measuring the EIRP of Spurious/Harmonic Emissions using Substitution Method ..........cccccoceviviicicinininnnns 195

8.3.  FREQUENCY STABILITY ottt ettt ettt st te e bt e eb e et e et e st bestaesbeesbeesbeesbesabesaeeebseabeenbesnbestsesbeens 197
8.4, EMISSION IMASK ...ttt ittt ettt et ettt et et e et e s be e s be e s be e be s ateebeeebe e ebeeabeeabessbestsesbeesbeesbeenbeeneesaeeabeenbeenbesnbesbeesbeens 198
8.5.  SPURIOUS EMISSIONS (CONDUCTED) ....oititisiiieiesiesie e st sie st ereeeesie e te st sreste e enaeaesestessestesnesseeseansessessessenes 198
ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers Page 1 of 198

UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100
EXHIBIT 1. INTRODUCTION
11. SCOPE
Reference: FCC Parts 2, 22, 74,and 90 (Subpart R & S)
Title: Code of Federal Regulations (CFR), Title 47 Telecommunication — Parts 2, 22, and
90
Purpose of Test: To obtain FCC Certification Authorization for Radio operating in the Frequency Band
769-775 MHz, 799-805 MHz & 806-824 MHz and 851-869 MHz
Test Procedures: Both conducted and radiated emissions measurements were conducted in
accordance with TIA/EIA Standard TIA/EIA-603-E — Land Mobile FM or PM
Communications Equipment Measurement and performance Standards.

1.2. REVISION HISTORY

Document Issue Date Description

19ICOM10_FCC90 May 15, 2019 Original Report

1.3. RELATED SUBMITTAL(S)/GRANT(S)
None

1.4. NORMATIVE REFERENCES

Publication Year Title

FCC CFR Parts | 2018 Code of Federal Regulations — Telecommunication

0-19, 80-End

ANSI C63.4 2014 American National Standard for Methods of Measurement of Radio-Noise

Emissions from Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz

ANSI/TIA-603-E | 2016 Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards
ANSI C63.26 2015 American National Standard for Compliance Testing of Transmitters used in

Licensed Radio Services

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
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Page 2 of 198
FCC ID: AFJ399100

EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1. CLIENT INFORMATION

APPLICANT
Name: Icom Incorporated
Address: 1-1-32, Kamiminami

Hirano-ku, Osaka
Japan, 547-0003

Contact Person: Mr. Atsushi Tomiyama

Phone #: +81 6 6793 5302

Fax #: +81 6 6793 0013

Email Address: world_support@icom.co.jp

MANUFACTURER
Name: Icom Incorporated
Address: 1-1-32, Kamiminami

Hirano-ku, Osaka
Japan, 547-0003

Contact Person: Mr. Atsushi Tomiyama

Phone #: +81 6 6793 5302

Fax #: +81 6 6793 0013

Email Address: world_support@icom.co.jp

2.2. EQUIPMENT UNDER TEST (EUT) INFORMATION
The applicant has supplied the following information (with the exception of the Date of Receipt).

Brand Name:

ICOM Incorporated

Product Name:

UHF P25 Transceiver

Model Name or Number:

IC-F7540

Serial Number:

00000012

Type of Equipment:

Licensed Non-Broadcast Station Transmitter

Power Supply Requirement:

13.6 VDC nominal

Transmitting/Receiving Antenna Type:

Non-integral

Primary User Functions of EUT:

2-Way Wireless Voice & Data Communication

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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UHF P25 Transceiver, Model: IC-F7540

FCC ID: AFJ399100

2.3. EUT’S TECHNICAL SPECIFICATIONS

TRANSMITTER

Equipment Type:

Mobile

Intended Operating Environment:

Restricted to Occupational Use only

Power Supply Requirement:

13.6 VDC Nominal

RF Output Power Rating:

769-775 MHz, 799-805 MHz:
806-824 MHz and 851-869 MHz:

30 Watts(High) / 2 Watts (Low)
35 Watts(High) / 2 Watts (Low)

Operating Frequency Range:

769-775 MHz, 799-805 MHz & 806-824 MHz and 851-869 MHz

RF Output Impedance:

50 Q

Channel Spacing:

25 kHz, 20 kHz, 12.5 kHz

Occupied Bandwidth (99%):

15.62 kHz (25 kHz Analog) F3E
10.48 kHz (20 kHz Analog) F3E
10.74 kHz (12.5 kHz Analog) F3E
8.09 kHz (12.5 kHz Digital) F1D/F1E
8.09 kHz (12.5 kHz Digital) F1W

Emission Designation*:

Analog: 16KOF3E**, 14KOF3E, 11KOF3E,
Digital: 8K10F1E, 8K10F1D, 8K10F1W

For FM Voice Modulation:

Emission designation: 16KOF3E

Emission designation: 14K0F3E

Emission designation: 11KOF3E

as declared by the applicant.

* For an average case of commercial telephony, the Necessary Bandwidth is calculated as follows:

Channel Spacing = 25 KHz, D =5 KHz max, K=1, M = 3 KHz
B, =2M + 2DK = 2(3) + 2(5)(1) = 16 KHz

Channel Spacing = 20 KHz, D =4 KHz max, K=1, M = 3 KHz
B, =2M + 2DK = 2(3) + 2(4)(1) = 14 KHz

Channel Spacing = 12.5 KHz, D = 2.5 KHz max, K=1, M = 3 KHz
B, =2M + 2DK = 2(3) + 2(2.5)(1) = 11 KHz

**Note: The emission designation 16KOF3E with 25 KHz Channel bandwidth is only applied to the device
operated in FCC Rules Part 22, 74 & 80 frequencies. The operation of 16KOF3E emission will be disabled in the
firmware by the manufacturer for device that operates in FCC Rules Part 90 frequencies (Private Land Mobile)

ULTRATECH GROUP OF LABS
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UHF P25 Transceiver, Model: IC-F7540

FCC ID: AFJ399100

24. LIST OF EUT’S PORTS
N:::l')ter EUT’s Port Description I d::t?;:f'l;g:ts Connector Type Terminated with

1 Microphone Connector 1 8 Pin-connector Jack Microphone
2 Antenna Connector 1 N 50 Ohm Load
3 usSB 1 Micro- USB connector Micro USB Cable
4 DC POWER 1 2 wire DC supply
5. Ignition 1 1 Wire Open cable
6 D-Sub 1 25 Pin Open cable
7 GPS Antenna 1 SMA GPS Antenna
8 EXT. Speaker 1 1/8” Jack Speaker

2.5. ANCILLARY EQUIPMENT

The EUT was tested while connected to the following representative configuration of ancillary equipment
necessary to exercise the ports during tests:

Ancillary Equipment # 1

Description: Microphone
Brand name: ICOM
Model Name or Number: HM218

Connected to EUT’s Port:

Microphone Connector

Ancillary Equipment # 2

Description: External Speaker
Brand name: ICOM

Model Name or Number: SP-30
Connected to EUT’s Port: EXT Speaker

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100
EXHIBIT 3. EUT OPERATING CONDITIONS AND CONFIGURATIONS
DURING TESTS

3.1. CLIMATE TEST CONDITIONS
The climate conditions of the test environment are as follows:

Temperature: 21°C - 24°C
Humidity: 45% to 58%
Pressure: 102 kPa

Power Input Source: 13.6 VDC Nominal

3.2. OPERATIONAL TEST CONDITIONS & ARRANGEMENT FOR TEST SIGNALS

Operating Modes: The transmitter was operated in a continuous transmission mode with the
carrier modulated as specified in the Test Data.

Special Test Software: N/A

Special Hardware Used: N/A

Transmitter Test Antenna: The EUT is tested with the antenna port terminated to a 50 Ohm RF Load.

Transmitter Test Signals

Frequency Band(s): 769-775 MHz, 799-805 MHz & 806-824 MHz and
851-869 MHz

Test Frequencies: 769.1 MHz, 774.9 MHz, 799.1 MHz, 804.9 MHz,

(Near lowest, near middle & near highest frequencies in the | 806.1 MHz, 808.9 MHz, 815.1 MHz, 823.9 MHz,

frequency range of operation of applicable band) 851.1 MHz,853.9 MHz, 860.1 MHz, 868.9 MHz

Transmitter Wanted Output Test Signals:

Transmitter Power (measured maximum output power): 769-775 MHz& 799-805 MHz band: 28.18W
806-824 MHz and 851-869 MHz band:36.39W
Normal Test Modulation: FM Voice/Digital
Modulating signal source: External
ULTRATECH GROUP OF LABS File #: 19ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
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Page 6 of 198
FCC ID: AFJ399100

EXHIBIT 4.

SUMMARY OF TEST RESULTS

41. LOCATION OF TESTS

All of the measurements described in this report were performed at Ultratech Group of Labs located in the city of
Oakville, Province of Ontario, Canada.

Radiated Emissions were performed at the Ultratech's 3-10 TDK Semi-Anechoic Chamber situated in the Town of
Oakville, province of Ontario. This test site been calibrated in accordance with ANSI C63.4, and found to be in
compliance with the requirements of Sec. 2.948 of the FCC Rules. The descriptions and site measurement data of
the Oakville 3-10 TDK Semi-Anechoic Chamber has been filed with ANAB File No.: AT-1945.

4.2. APPLICABILITY & SUMMARY OF EMISSION TEST RESULTS

90.541 (d)

. . Applicability
FCC Section(s) Test Requirements (Yes/No)
1.1307, 1.1310, 2.1091 & RF Exposure Limit Yes
2.1093
2.1046, 22.565, 90.205, RF Power Output Yes

90.543(f)

GNSS (EIRP)

N/A-Not Wideband or
Discrete emission <700 Hz

2.1047(a), & 90.242(b)(8)

Audio Frequency Response

Not applicable to new
standard. However, tests
are conducted under
FCC’s recommendation.

90.210, 90.543

2.1047(b) & 90.210 Modulation Limiting Yes
2.1049 90.209, 90.210, Emission Limitation & Emission Mask Yes
90.691

2.1051, 2.1057, 90.210, Emission Limits - Spurious Emissions at Antenna Yes
90.543 Terminal

2.1053, 2.1057, 22.359, Emission Limits - Field Strength of Spurious Emissions | Yes

90.543 Adjacent Channel Power Yes for 769-805MHz
Band

2.1055, 22.355, 90.213 & Frequency Stability Yes

90.539

90.214 Transient Frequency Behavior N/A

UHF P25 Transceiver, Model No.: IC-F7540, by ICOM Incorporated has also been tested and found to comply
with FCC Part 15, Subpart B - Radio Receivers and Class B Digital Devices. The engineering test report has been
documented and kept on file and is available upon request.

4.3. MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

None

4.3.1.

None

DEVIATION OF STANDARD TEST PROCEDURES

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: 191COM10_FCC90
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EXHIBIT 5. MEASUREMENTS, EXAMINATIONS & TEST DATA FOR EMC
EMISSIONS

5.1. TEST PROCEDURES

This section contains test results only. Details of test methods and procedures can be found in EXHIBIT 8 of this
report.

5.2, MEASUREMENT UNCERTAINTIES

The measurement uncertainties stated were calculated in accordance with the requirements of CISPR 16-4-2 @
IEC:2003 and JCGM 100:2008 (GUM 1995) — Guide to the Expression of Uncertainty in Measurement.
Refer to Exhibit 7 for Measurement Uncertainties.

5.3. MEASUREMENT EQUIPMENT USED

The measurement equipment used complied with the requirements of the Standards referenced in the Methods &
Procedures ANSI C63.4 and CISPR 16-1-1.

5.4. ESSENTIAL/PRIMARY FUNCTIONS AS DECLARED BY THE MANUFACTURER
The essential function of the EUT is to communicate to and from radios over RF link.

5.5. RF POWER OUTPUT [§§ 2.1046, 22.565, 90.205, 90.541& 90.543]

5.5.1. Limits
Please refer to FCC 47 CFR 90.205, 90.541, 90.543 & 22.565 for specification details.

5.5.2. Method of Measurements

Refer to Section 8.1 (Conducted) and 8.2 (Radiated) of this report for measurement details

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
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5.5.3. Test Data

769-805 MHz band Conducted power

Frequencies Power Rating Power Actual Power Power Rating
MHz dBm dBm Watts Watts
769.100 44.77 44.50 28.18 30.0
774.900 44.77 44.44 27.80 30.0
799.100 44.77 44.24 26.55 30.0
804.900 44.77 44.18 26.18 30.0
769.100 33.01 33.37 217 2.0
774.900 33.01 33.34 2.16 2.0
799.100 33.01 33.06 2.02 2.0
804.900 33.01 33.00 2.00 2.0
769.100 41.76 41.65 14.62 15.0
774.900 41.76 41.63 14.55 15.0
799.100 41.76 41.36 13.68 15.0
804.900 41.76 41.29 13.46 15.0
806-869MHz Band Conducted power
Frequencies Power Rating Actual Power Actual Power Power Rating
MHz dBm dBm Watts Watts
806.100 45.44 45.47 35.24 35.0
808.900 45.44 45.45 35.08 35.0
815.100 45.44 45.54 35.81 35.0
823.900 45.44 45.61 36.39 35.0
851.100 45.44 45.18 32.96 35.0
853.900 45.44 45.10 32.36 35.0
860.100 45.44 45.08 32.21 35.0
868.900 45.44 45.01 31.70 35.0
806.100 33.01 32.99 1.99 2.0
808.900 33.01 33.01 2.00 2.0
815.100 33.01 33.06 2.02 2.0
823.900 33.01 33.17 2.07 2.0
851.100 33.01 32.86 1.93 2.0
808.900 33.01 33.01 2.00 2.0
860.100 33.01 32.76 1.89 2.0
868.900 33.01 32.77 1.89 2.0
806.100 41.76 41.29 13.46 15.0
808.900 41.76 41.32 13.55 15.0
815.100 41.76 41.38 13.74 15.0
823.900 41.76 41.50 14.13 15.0
851.100 41.76 41.22 13.24 15.0
853.900 41.76 41.16 13.06 15.0
860.100 41.76 41.14 13.00 15.0
868.900 41.76 41.14 13.00 15.0

ULTRATECH GROUP OF LABS

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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5.6. AUDIO FREQUENCY RESPONSE [§ 2.1047(a) & 90.242(b)(8)]
5.6.1. Limits

§ 2.1047(a): Voice modulated communication equipment. A curve or equivalent data showing the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For equipment
required to have an audio low-pass filter, a curve showing the frequency response of the filter or of all circuitry
installed between the modulation limiter and the modulated stage shall be submitted.

§ 90.242(b)(8): Recommended audio filter attenuation characteristics are given below:

Audio band Minimum Attenuation Rel. to 1 kHz Attenuation
3 -20 KHz 60 log1o(f/3) dB where fis in kHz
20 - 30 KHz 50dB

5.6.2. Method of Measurements

The rated audio input signal was applied to the input of the audio low-pass filter (or of all modulation stages) using
an audio oscillator, this input signal level and its corresponding output signal were then measured and recorded
using the FFT Digital Spectrum Analyzer. Tests were repeated at different audio signal frequencies from 0 to

50 KHz.
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5.6.3. Test Data

Note: Audio Freq Response and Modulation limiting tests were performed only for 12.5 , 20 & 25 kHz channel
spacing. These tests were not performed for 6.25 kHz ch spacing as there is no FM voice capability for this device.

5.6.3.1. 12.5 KHz Channel Spacing, F3E, Frequency of All Modulation States (769-775 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency AE‘ ddBic\>I)In Au(t(iiigvc))ut A:ga:tu-a Itrl1())n Rpt;tlt.e?: filt:glrllz ReAi?emnTaetri‘:: ‘
(KHz2) (dB) (dB) (dB)
0.1 -47.74 -60.00 -12.3 -58.5 -
0.3 -47.74 -13.47 34.3 -12.0 -
0.4 -47.74 -9.59 38.2 -8.1 -
0.6 -47.74 -5.89 41.9 -4.4 -
0.8 -47.74 -3.34 44.4 -1.9 -
1.0 -47.74 -1.47 46.3 0.0 -
1.5 -47.74 1.61 49.4 3.1 -
2.0 -47.74 2.59 50.3 41 -
25 -47.74 2.00 49.7 3.5 -
3.0 -47.74 -0.76 47.0 0.7 0
3.5 -47.74 -60.00 -12.3 -58.5 -4
4.0 -47.74 -60.00 -12.3 -58.5 -7
4.5 -47.74 -60.00 -12.3 -58.5 -1
5.0 -47.74 -60.00 -12.3 -58.5 -13
6.0 -47.74 -70.00 -22.3 -68.5 -18
7.0 -47.74 -70.00 -22.3 -68.5 -22
8.0 -47.74 -70.00 -22.3 -68.5 -26
9.0 -47.74 -70.00 -22.3 -68.5 -29
10.0 -47.74 -70.00 -22.3 -68.5 -31
12.0 -47.74 -70.00 -22.3 -68.5 -36
14.0 -47.74 -70.00 -22.3 -68.5 -40
16.0 -47.74 -70.00 -22.3 -68.5 -44
18.0 -47.74 -70.00 -22.3 -68.5 -47
20.0 -47.74 -70.00 -22.3 -68.5 -50
25.0 -47.74 -70.00 -22.3 -68.5 -50
30.0 -47.74 -70.00 -22.3 -68.5 -50
35.0 -47.74 -70.00 -22.3 -68.5 -50
40.0 -47.74 -70.00 -22.3 -68.5 -50
45.0 -47.74 -70.00 -22.3 -68.5 -50
50.0 -47.74 -70.00 -22.3 -68.5 -50
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Audio Frequency Response
12.5 kHz Channel Spacing
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5.6.3.2. 12.5 KHz Channel Spacing, F3E, Frequency of All Modulation States (799-805 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi%)In Au((;igv?ut A:ga:tu-a Itrl1())n Rpt;tlt.e?: a;t:glrllz ReAi:’emnTaet'i‘:: ‘
(KHz2) (dB) (dB) (dB)
0.1 -47.74 -60.00 -12.3 -58.6 --
0.3 -47.74 -13.42 34.3 -12.0 --
0.4 -47.74 -9.52 38.2 -8.1 -
0.6 -47.74 -5.84 41.9 -4.4 -
0.8 -47.74 -3.29 44.5 -1.9 -
1.0 -47.74 -1.43 46.3 0.0 -
1.5 -47.74 1.62 49.4 3.1 -
2.0 -47.74 2.61 50.4 4.0 -
25 -47.74 2.01 49.8 3.4 --
3.0 -47.74 -0.74 47.0 0.7 0
3.5 -47.74 -60.00 -12.3 -58.6 -4
4.0 -47.74 -70.00 -22.3 -68.6 -7
4.5 -47.74 -70.00 -22.3 -68.6 -11
5.0 -47.74 -70.00 -22.3 -68.6 -13
6.0 -47.74 -70.00 -22.3 -68.6 -18
7.0 -47.74 -70.00 -22.3 -68.6 -22
8.0 -47.74 -70.00 -22.3 -68.6 -26
9.0 -47.74 -70.00 -22.3 -68.6 -29
10.0 -47.74 -70.00 -22.3 -68.6 -31
12.0 -47.74 -70.00 -22.3 -68.6 -36
14.0 -47.74 -70.00 -22.3 -68.6 -40
16.0 -47.74 -70.00 -22.3 -68.6 -44
18.0 -47.74 -70.00 -22.3 -68.6 -47
20.0 -47.74 -70.00 -22.3 -68.6 -50
25.0 -47.74 -70.00 -22.3 -68.6 -50
30.0 -47.74 -70.00 -22.3 -68.6 -50
35.0 -47.74 -70.00 -22.3 -68.6 -50
40.0 -47.74 -70.00 -22.3 -68.6 -50
45.0 -47.74 -70.00 -22.3 -68.6 -50
50.0 -47.74 -70.00 -22.3 -68.6 -50
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Audio Frequency Response
12.5 kHz Channel Spacing
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5.6.3.3. 12.5 KHz Channel Spacing, F3E, Frequency of All Modulation States (806-824 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi%)l n Au((;ligv?ut A::)e:tu-a Itrl:;n Rp;tlt.e?: :t:glgz R;i?emnr:aet?:: ‘
(KHz) (dB) (dB) (dB)
0.1 -47.74 -60.00 -12.3 -58.4 --
0.3 -47.74 -13.37 34.4 -11.8 -
0.4 -47.74 -9.64 38.1 -8.1 -
0.6 -47.74 -5.95 41.8 -4.4 -
0.8 -47.74 -3.41 44.3 -1.8 -
1.0 -47.74 -1.56 46.2 0.0 -
1.5 -47.74 1.51 49.3 3.1 -
2.0 -47.74 2.48 50.2 4.0 --
25 -47.74 1.88 49.6 3.4 --
3.0 -47.74 -0.88 46.9 0.7 0
3.5 -47.74 -60.00 -12.3 -58.4 -4
4.0 -47.74 -70.00 -22.3 -68.4 -7
4.5 -47.74 -70.00 -22.3 -68.4 -11
5.0 -47.74 -70.00 -22.3 -68.4 -13
6.0 -47.74 -70.00 -22.3 -68.4 -18
7.0 -47.74 -70.00 -22.3 -68.4 -22
8.0 -47.74 -70.00 -22.3 -68.4 -26
9.0 -47.74 -70.00 -22.3 -68.4 -29
10.0 -47.74 -70.00 -22.3 -68.4 -31
12.0 -47.74 -70.00 -22.3 -68.4 -36
14.0 -47.74 -70.00 -22.3 -68.4 -40
16.0 -47.74 -70.00 -22.3 -68.4 -44
18.0 -47.74 -70.00 -22.3 -68.4 -47
20.0 -47.74 -70.00 -22.3 -68.4 -50
25.0 -47.74 -70.00 -22.3 -68.4 -50
30.0 -47.74 -70.00 -22.3 -68.4 -50
35.0 -47.74 -70.00 -22.3 -68.4 -50
40.0 -47.74 -70.00 -22.3 -68.4 -50
45.0 -47.74 -70.00 -22.3 -68.4 -50
50.0 -47.74 -70.00 -22.3 -68.4 -50
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Audio Frequency Response
12.5 kHz Channel Spacing
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5.6.3.4. 20 KHz Channel Spacing, F3E, Frequency of All Modulation States (806-824 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi%)In Au((;igv?ut A:ga:tu-a Itrl1())n Rpt;tlt.e?: a;t:glrllz ReAi:’emnTaet'i‘:: ‘
(KHz2) (dB) (dB) (dB)
0.1 -47.74 -60.00 -12.3 -62.8 --
0.3 -47.74 -9.01 38.7 -11.8 --
0.4 -47.74 -5.27 42.5 -8.1 --
0.6 -47.74 -1.72 46.0 -4.5 -
0.8 -47.74 0.84 48.6 -2.0 -
1.0 -47.74 2.82 50.6 0.0 -
1.5 -47.74 5.89 53.6 3.1 -
2.0 -47.74 6.99 54.7 4.2 -
25 -47.74 6.99 54.7 4.2 --
3.0 -47.74 5.83 53.6 3.0 0
3.5 -47.74 -60.00 -12.3 -62.8 -4
4.0 -47.74 -70.00 -22.3 -72.8 -7
4.5 -47.74 -70.00 -22.3 -72.8 -11
5.0 -47.74 -70.00 -22.3 -72.8 -13
6.0 -47.74 -70.00 -22.3 -72.8 -18
7.0 -47.74 -70.00 -22.3 -72.8 -22
8.0 -47.74 -70.00 -22.3 -72.8 -26
9.0 -47.74 -70.00 -22.3 -72.8 -29
10.0 -47.74 -70.00 -22.3 -72.8 -31
12.0 -47.74 -70.00 -22.3 -72.8 -36
14.0 -47.74 -70.00 -22.3 -72.8 -40
16.0 -47.74 -70.00 -22.3 -72.8 -44
18.0 -47.74 -70.00 -22.3 -72.8 -47
20.0 -47.74 -70.00 -22.3 -72.8 -50
25.0 -47.74 -70.00 -22.3 -72.8 -50
30.0 -47.74 -70.00 -22.3 -72.8 -50
35.0 -47.74 -70.00 -22.3 -72.8 -50
40.0 -47.74 -70.00 -22.3 -72.8 -50
45.0 -47.74 -70.00 -22.3 -72.8 -50
50.0 -47.74 -70.00 -22.3 -72.8 -50
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Audio Frequency Response
20 kHz Channel Spacing
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5.6.3.5. 25 KHz Channel Spacing, F3E, Frequency of All Modulation States (806-824 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi?l)In Au((;igv?ut Azgtr:tu? Itrl:;n Rpc;tlt.e?: :“I?I:z R;(;?emnrlraet?:: ‘
(KHz) (dB) (dB) (dB)
0.1 -47.74 -60.00 -12.3 -64.7 -
0.3 -47.74 -7.08 40.7 -11.8 --
0.4 -47.74 -3.35 44.4 -8.1 -
0.6 -47.74 0.20 47.9 -4.5 -
0.8 -47.74 2.74 50.5 -2.0 -
1.0 -47.74 4.73 52.5 0.0 -
1.5 -47.74 7.78 55.5 3.1 --
2.0 -47.74 8.78 56.5 41 --
25 -47.74 8.30 56.0 3.6 --
3.0 -47.74 5.95 53.7 1.2 0
3.5 -47.74 -60.00 -12.3 -64.7 -4
4.0 -47.74 -70.00 -22.3 -74.7 -7
4.5 -47.74 -70.00 -22.3 -74.7 -11
5.0 -47.74 -70.00 -22.3 -74.7 -13
6.0 -47.74 -70.00 -22.3 -74.7 -18
7.0 -47.74 -70.00 -22.3 -74.7 -22
8.0 -47.74 -70.00 -22.3 -74.7 -26
9.0 -47.74 -70.00 -22.3 -74.7 -29
10.0 -47.74 -70.00 -22.3 -74.7 -31
12.0 -47.74 -70.00 -22.3 -74.7 -36
14.0 -47.74 -70.00 -22.3 -74.7 -40
16.0 -47.74 -70.00 -22.3 -74.7 -44
18.0 -47.74 -70.00 -22.3 -74.7 -47
20.0 -47.74 -70.00 -22.3 -74.7 -50
25.0 -47.74 -70.00 -22.3 -74.7 -50
30.0 -47.74 -70.00 -22.3 -74.7 -50
35.0 -47.74 -70.00 -22.3 -74.7 -50
40.0 -47.74 -70.00 -22.3 -74.7 -50
45.0 -47.74 -70.00 -22.3 -74.7 -50
50.0 -47.74 -70.00 -22.3 -74.7 -50
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Audio Frequency Response
25 kHz Channel Spacing
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5.6.3.6. 12.5 KHz Channel Spacing, F3E, Frequency of All Modulation States (851-869 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi%)In Au((;igv?ut A:ga:tu-a Itrl1())n Rpt;tlt.e?: a;t:glrllz ReAi:’emnTaet'i‘:: ‘
(KHz2) (dB) (dB) (dB)
0.1 -47.82 -60.00 -12.2 -58.5 --
0.3 -47.82 -13.37 34.4 -11.8 --
0.4 -47.82 -9.64 38.2 -8.1 --
0.6 -47.82 -5.95 41.9 -4.4 -
0.8 -47.82 -3.39 44.4 -1.9 -
1.0 -47.82 -1.53 46.3 0.0 -
1.5 -47.82 1.56 49.4 3.1 -
2.0 -47.82 2.58 50.4 41 -
25 -47.82 2.00 49.8 3.5 --
3.0 -47.82 -0.63 47.2 0.9 0
3.5 -47.82 -60.00 -12.2 -58.5 -4
4.0 -47.82 -70.00 -22.2 -68.5 -7
4.5 -47.82 -70.00 -22.2 -68.5 -11
5.0 -47.82 -70.00 -22.2 -68.5 -13
6.0 -47.82 -70.00 -22.2 -68.5 -18
7.0 -47.82 -70.00 -22.2 -68.5 -22
8.0 -47.82 -70.00 -22.2 -68.5 -26
9.0 -47.82 -70.00 -22.2 -68.5 -29
10.0 -47.82 -70.00 -22.2 -68.5 -31
12.0 -47.82 -70.00 -22.2 -68.5 -36
14.0 -47.82 -70.00 -22.2 -68.5 -40
16.0 -47.82 -70.00 -22.2 -68.5 -44
18.0 -47.82 -70.00 -22.2 -68.5 -47
20.0 -47.82 -70.00 -22.2 -68.5 -50
25.0 -47.82 -70.00 -22.2 -68.5 -50
30.0 -47.82 -70.00 -22.2 -68.5 -50
35.0 -47.82 -70.00 -22.2 -68.5 -50
40.0 -47.82 -70.00 -22.2 -68.5 -50
45.0 -47.82 -70.00 -22.2 -68.5 -50
50.0 -47.82 -70.00 -22.2 -68.5 -50
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Audio Frequency Response
12.5 kHz Channel Spacing
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5.6.3.7. 20 KHz Channel Spacing, F3E, Frequency of All Modulation States (851-869 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi%)In Au((;igv?ut A:ga:tu-a Itrl1())n Rpt;tlt.e?: a;t:glrllz ReAi:’emnTaet'i‘:: ‘
(KHz2) (dB) (dB) (dB)
0.1 -47.74 -60.00 -12.3 -62.8 --
0.3 -47.74 -9.09 38.7 -11.9 --
0.4 -47.74 -5.33 42.4 -8.1 -
0.6 -47.74 -1.76 46.0 -4.5 -
0.8 -47.74 0.79 48.5 -2.0 --
1.0 -47.74 2.78 50.5 0.0 -
1.5 -47.74 5.86 53.6 3.1 -
2.0 -47.74 6.96 54.7 4.2 -
25 -47.74 6.97 54.7 4.2 --
3.0 -47.74 5.78 53.5 3.0 0
3.5 -47.74 -60.00 -12.3 -62.8 -4
4.0 -47.74 -70.00 -22.3 -72.8 -7
4.5 -47.74 -70.00 -22.3 -72.8 -11
5.0 -47.74 -70.00 -22.3 -72.8 -13
6.0 -47.74 -70.00 -22.3 -72.8 -18
7.0 -47.74 -70.00 -22.3 -72.8 -22
8.0 -47.74 -70.00 -22.3 -72.8 -26
9.0 -47.74 -70.00 -22.3 -72.8 -29
10.0 -47.74 -70.00 -22.3 -72.8 -31
12.0 -47.74 -70.00 -22.3 -72.8 -36
14.0 -47.74 -70.00 -22.3 -72.8 -40
16.0 -47.74 -70.00 -22.3 -72.8 -44
18.0 -47.74 -70.00 -22.3 -72.8 -47
20.0 -47.74 -70.00 -22.3 -72.8 -50
25.0 -47.74 -70.00 -22.3 -72.8 -50
30.0 -47.74 -70.00 -22.3 -72.8 -50
35.0 -47.74 -70.00 -22.3 -72.8 -50
40.0 -47.74 -70.00 -22.3 -72.8 -50
45.0 -47.74 -70.00 -22.3 -72.8 -50
50.0 -47.74 -70.00 -22.3 -72.8 -50
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Audio Frequency Response
20 kHz Channel Spacing
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5.6.3.8. 25 KHz Channel Spacing, F3E, Frequency of All Modulation States (851-869 MHz band)

Remark: Due to the difficulty of measuring the Frequency Response of the internal low-pass filter, the
Frequency Response of All Modulation States is performed to show the roll-off at 3 kHz in
comparison with the recommended audio filter attenuation.

Frequency Az’ ddBi%)l n Au((;igv?ut A:ga:tu-a Itrl1())n Rpt;tlt.e?: a;t:glrllz ReAi:’emnTaet'i‘:: ‘
(KHz2) (dB) (dB) (dB)
0.1 -47.60 -60.00 -12.4 -64.7 --
0.3 -47.60 -7.15 40.5 -11.9 --
0.4 -47.60 -3.40 44.2 -8.1 -
0.6 -47.60 0.18 47.8 -4.5 --
0.8 -47.60 2.72 50.3 -2.0 -
1.0 -47.60 4.71 52.3 0.0 -
1.5 -47.60 7.76 55.4 3.1 -
2.0 -47.60 8.73 56.3 4.0 -
25 -47.60 8.25 55.9 3.5 --
3.0 -47.60 5.90 53.5 1.2 0
3.5 -47.60 -60.00 -12.4 -64.7 -4
4.0 -47.60 -70.00 -22.4 -74.7 -7
4.5 -47.60 -70.00 -22.4 -74.7 -11
5.0 -47.60 -70.00 -22.4 -74.7 -13
6.0 -47.60 -70.00 -22.4 -74.7 -18
7.0 -47.60 -70.00 -22.4 -74.7 -22
8.0 -47.60 -70.00 -22.4 -74.7 -26
9.0 -47.60 -70.00 -22.4 -74.7 -29
10.0 -47.60 -70.00 -22.4 -74.7 -31
12.0 -47.60 -70.00 -22.4 -74.7 -36
14.0 -47.60 -70.00 -22.4 -714.7 -40
16.0 -47.60 -70.00 -22.4 -74.7 -44
18.0 -47.60 -70.00 -22.4 -74.7 -47
20.0 -47.60 -70.00 -22.4 -74.7 -50
25.0 -47.60 -70.00 -22.4 -74.7 -50
30.0 -47.60 -70.00 -22.4 -74.7 -50
35.0 -47.60 -70.00 -22.4 -74.7 -50
40.0 -47.60 -70.00 -22.4 -74.7 -50
45.0 -47.60 -70.00 -22.4 -74.7 -50
50.0 -47.60 -70.00 -22.4 -74.7 -50
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Audio Frequency Response
25 kHz Channel Spacing
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5.7.  MODULATION LIMITING [§§ 2.1047 (b), 74.463, 80.213 & 90.210]
5.7.1. Limits

§ 2.1047(b): Equipment which employs modulation limiting. A curve or family of curves showing the percentage of
modulation versus the modulation input voltage shall be supplied. The information submitted shall be sufficient to
show modulation limiting capability throughout the range of modulating frequencies and input modulating signal
levels employed.

Recommended frequency deviation characteristics are given below:

e 1.25 kHz for 6.25 kHz Channel Spacing System
e 2.5 KHz for 12.5 kHz Channel Spacing System

5.7.2. Method of Measurements

For Audio Transmitter: The carrier frequency deviation was measured with the tone input signal level varied from
0 Vp to audio input rating level plus 16 dB at frequencies 0.1, 0.5, 1.0, 3.0 and 5.0 kHz. The maximum deviation
was recorded at each test condition.

For Data Transmitter with Maximum Frequency Deviation set by Factory: The EUT was set at maximum
frequency deviation, and its peak frequency deviation was then measured using EUT’s internal random data
source.
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5.7.3. Test Data

5.7.3.1. Voice Modulation Limiting for 12.5 KHz Channel Spacing Operation (769-775 MHz band)

SI\?;::IIT::%I Peak Frequency Deviation (kHz) Malz(i'mmi:‘m
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)
1 0.088 0.25 0.42 0.78 0.093 25
2 0.095 0.39 0.71 1.21 0.093 2.5
4 0.090 0.63 1.22 1.39 0.093 25
6 0.091 0.92 1.65 1.48 0.097 25
8 0.093 1.12 1.87 1.48 0.096 25
10 0.095 1.30 1.97 1.48 0.094 2.5
15 0.091 1.65 210 1.48 0.098 25
20 0.095 1.77 214 1.48 0.098 2.5
25 0.096 1.74 212 1.48 0.098 2.5
30 0.093 1.78 215 1.49 0.098 25
35 0.096 1.74 213 1.48 0.098 2.5
40 0.093 1.77 215 1.49 0.098 25
45 0.093 1.79 2.14 1.49 0.098 2.5
50 0.093 1.77 2.13 1.48 0.102 25
60 0.093 1.78 213 1.48 0.102 2.5
70 0.093 1.76 213 1.48 0.102 25
80 0.093 1.76 213 1.48 0.102 2.5
90 0.093 1.79 213 1.48 0.102 2.5
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Voice Signal Input Level = STD MOD Level + 16 dB

=41 mV+ 16 dB

=28.26 dB(mVrms)

=25.87 mVrms

Modulation Frequency Peak Deviation Maximum Limit

(kHz) (kHz) (kHz)
0.1 0.09 2.5
0.2 0.10 2.5
0.3 1.33 2.5
0.4 1.72 25
0.6 1.82 2.5
0.8 2.03 25
1.0 212 2.5
1.2 2.15 2.5
1.4 2.16 2.5
1.6 219 2.5
1.8 2.20 25
2.0 2.22 2.5
2.5 2.08 2.5
3.0 1.48 2.5
3.5 0.10 2.5
4.0 0.09 2.5
4.5 0.09 2.5
5.0 0.10 25
6.0 0.09 2.5
7.0 0.09 2.5
8.0 0.10 2.5
9.0 0.09 2.5
10.0 0.09 25
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5.7.3.2. Voice Modulation Limiting for 12.5 KHz Channel Spacing Operation (799-805 MHz band)

S'vilgg:llf_t(;cgl Peak Frequency Deviation (kHz) Malz(ilmmi;‘m
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)
1 0.096 0.25 0.45 0.78 0.089 25
2 0.096 0.39 0.76 1.21 0.085 2.5
4 0.095 0.63 1.22 1.39 0.088 25
6 0.096 0.91 1.66 1.46 0.093 25
8 0.093 1.15 1.88 1.47 0.088 2.5
10 0.094 1.31 1.98 1.48 0.095 25
15 0.093 1.67 2.10 1.49 0.099 2.5
20 0.093 1.77 2.15 1.47 0.096 25
25 0.093 1.78 2.16 1.48 0.098 2.5
30 0.095 1.78 2.16 1.48 0.105 25
35 0.088 1.79 2.16 1.47 0.103 25
40 0.089 1.77 212 1.48 0.102 2.5
45 0.094 1.79 2.13 1.48 0.101 25
50 0.096 1.78 2.14 1.48 0.103 2.5
60 0.095 1.78 2.14 1.47 0.103 2.5
70 0.096 1.78 2.14 1.47 0.103 2.5
80 0.097 1.77 2.15 1.48 0.102 25
90 0.098 1.77 2.15 1.48 0.103 25
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Voice Signal Input Level = STD MOD Level + 16 dB

=4.1 mV+ 16 dB

=28.26 dB(mVrms)

= 25.87 mVrms

Modulation Frequency Peak Deviation Maximum Limit

(kHz) (kHz) (kHz)
0.1 0.10 2.5
0.2 0.09 2.5
0.3 1.39 2.5
0.4 1.73 2.5
0.6 1.82 25
0.8 2.03 2.5
1.0 2.14 2.5
1.2 2.15 2.5
1.4 2.16 2.5
1.6 2.18 2.5
1.8 2.21 25
2.0 2.22 25
2.5 2.08 2.5
3.0 1.48 2.5
3.5 0.09 2.5
4.0 0.09 2.5
4.5 0.09 2.5
5.0 0.10 2.5
6.0 0.10 2.5
7.0 0.09 2.5
8.0 0.10 2.5
9.0 0.09 2.5
10.0 0.09 2.5
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5.7.3.3. Voice Modulation Limiting for 12.5 KHz Channel Spacing Operation (806-824 MHz band)

Slvilgr?:llla_técgl Peak Frequency Deviation (kHz) Malfi:nn};‘m
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)
1 0.099 0.24 0.44 0.77 0.097 2.5
2 0.094 0.39 0.74 1.19 0.097 2.5
4 0.093 0.63 1.21 1.36 0.095 2.5
6 0.095 0.90 1.64 1.46 0.098 2.5
8 0.092 1.12 1.86 1.46 0.095 2.5
10 0.094 1.29 1.95 1.47 0.097 2.5
15 0.094 1.65 2.06 1.46 0.097 2.5
20 0.093 1.75 212 1.46 0.097 2.5
25 0.092 1.77 212 1.45 0.107 2.5
30 0.096 1.75 213 1.46 0.104 2.5
35 0.094 1.76 212 1.46 0.105 2.5
40 0.095 1.74 2.12 1.46 0.107 2.5
45 0.097 1.77 2.11 1.46 0.105 2.5
50 0.095 1.76 2.1 1.46 0.103 2.5
60 0.095 1.76 212 1.46 0.104 2.5
70 0.095 1.75 2.12 1.46 0.105 2.5
80 0.095 1.76 212 1.46 0.105 2.5
90 0.095 1.76 2.11 1.46 0.105 2.5
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Voice Signal Input Level = STD MOD Level + 16 dB

=4.1 mV+ 16 dB

=28.26 dB(mVrms)

= 25.87 mVrms

Modulation Frequency Peak Deviation Maximum Limit

(kHz) (kHz) (kHz)
0.1 0.10 2.5
0.2 0.10 2.5
0.3 1.38 2.5
0.4 1.71 25
0.6 1.80 2.5
0.8 2.01 25
1.0 2.1 2.5
1.2 212 2.5
1.4 2.14 2.5
1.6 2.15 2.5
1.8 2.18 2.5
2.0 2.18 2.5
2.5 2.05 2.5
3.0 1.46 2.5
3.5 0.10 2.5
4.0 0.10 2.5
4.5 0.10 2.5
5.0 0.10 2.5
6.0 0.10 2.5
7.0 0.09 2.5
8.0 0.09 2.5
9.0 0.09 2.5
10.0 0.09 2.5
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5.7.3.4. Voice Modulation Limiting for 20 KHz Channel Spacing Operation (806-824 MHz band)

Modulating Peak Frequency Deviation (kHz) Maximum
Signal Level at the following modulating frequency: Limit
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)

1 0.096 0.37 0.68 1.56 0.094 4.0
2 0.094 0.59 1.19 2.46 0.092 4.0
4 0.099 0.99 1.94 2.83 0.096 4.0
6 0.097 1.45 2.63 2.98 0.104 4.0
8 0.093 1.81 2.99 3.03 0.105 4.0
10 0.097 210 3.13 3.02 0.103 4.0
15 0.095 2.67 3.37 3.04 0.109 4.0
20 0.096 2.84 3.48 3.02 0.120 4.0
25 0.094 2.86 3.49 3.03 0.130 4.0
30 0.095 2.85 3.49 3.03 0.136 4.0
35 0.095 2.86 3.49 3.03 0.140 4.0
40 0.095 2.83 3.47 3.03 0.130 4.0
45 0.096 2.87 3.47 3.03 0.125 4.0
50 0.093 2.86 3.49 3.03 0.132 4.0
60 0.093 2.86 3.49 3.03 0.130 4.0
70 0.093 2.85 3.49 3.03 0.131 4.0
80 0.093 2.84 3.47 3.03 0.130 4.0
90 0.093 2.85 3.47 3.03 0.130 4.0
100 0.093 2.85 3.49 3.03 0.130 4.0
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Voice Signal Input Level = STD MOD Level + 16 dB

=4.1 mV+ 16 dB

=28.26 dB(mVrms)

= 25.87 mVrms

Modulation Frequency Peak Deviation Maximum Limit
(KHz) (KHz) (KHz)

0.1 0.10 4.0
0.2 0.10 4.0
0.3 2.23 4.0
0.4 2.78 4.0
0.6 3.00 4.0
0.8 3.22 4.0
1.0 3.46 4.0
1.2 3.51 4.0
1.4 3.51 4.0
1.6 3.54 4.0
1.8 3.57 4.0
2.0 3.60 4.0
25 3.59 4.0
3.0 3.03 4.0
3.5 0.10 4.0
4.0 0.10 4.0
4.5 0.10 4.0
5.0 0.12 4.0
6.0 0.10 4.0
7.0 0.10 4.0
8.0 0.10 4.0
9.0 0.10 4.0
10.0 0.10 4.0
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5.7.3.5. Voice Modulation Limiting for 25 KHz Channel Spacing Operation (806-824 MHz band)

Modulating Peak Frequency Deviation (kHz) Maximum
Signal Level at the following modulating frequency: Limit
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)

1 0.101 0.44 0.83 1.59 0.105 5.0
2 0.107 0.72 1.46 2.50 0.101 5.0
4 0.104 1.23 2.47 2.86 0.103 5.0
6 0.107 1.79 3.40 3.06 0.104 5.0
8 0.105 2.23 3.77 3.07 0.105 5.0
10 0.105 2.58 3.94 3.07 0.116 5.0
15 0.100 3.31 4.20 3.08 0.123 5.0
20 0.107 3.54 4.30 3.07 0.136 5.0
25 0.100 3.56 4.32 3.07 0.135 5.0
30 0.103 3.56 4.33 3.08 0.139 5.0
35 0.101 3.55 4.32 3.07 0.132 5.0
40 0.100 3.53 4.31 3.08 0.134 5.0
45 0.101 3.57 4.28 3.07 0.129 5.0
50 0.103 3.55 4.32 3.07 0.128 5.0
60 0.105 3.56 4.33 3.07 0.126 5.0
70 0.102 3.55 4.32 3.07 0.127 5.0
80 0.102 3.53 4.30 3.07 0.124 5.0
90 0.102 3.56 4.30 3.07 0.125 5.0
100 0.102 3.55 4.30 3.07 0.125 5.0
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Voice Signal Input Level = STD MOD Level + 16 dB

=4.1 mV+ 16 dB

=28.26 dB(mVrms)

= 25.87 mVrms

Modulation Frequency Peak Deviation Maximum Limit
(KHz) (KHz) (KHz)

0.1 0.11 5.0
0.2 0.12 5.0
0.3 2.77 5.0
0.4 3.45 5.0
0.6 3.64 5.0
0.8 4.06 5.0
1.0 4.28 5.0
1.2 4.30 5.0
1.4 4.32 5.0
1.6 4.36 5.0
1.8 4.43 5.0
20 4.45 5.0
25 4.23 5.0
3.0 3.07 5.0
3.5 0.10 5.0
4.0 0.11 5.0
4.5 0.12 5.0
5.0 0.11 5.0
6.0 0.10 5.0
7.0 0.10 5.0
8.0 0.11 5.0
9.0 0.11 5.0
10.0 0.11 5.0
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5.7.3.6. Voice Modulation Limiting for 12.5 KHz Channel Spacing Operation (851-869 MHz band)

Slvilgr?:ll?_gcgl Peak Frequency Deviation (kHz) Malz(ilmmi;‘m
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)
1 0.097 0.26 0.45 0.78 0.098 25
2 0.095 0.39 0.76 1.22 0.099 25
4 0.098 0.64 1.23 1.39 0.097 25
6 0.099 0.91 1.66 1.47 0.099 25
8 0.098 1.14 1.89 1.49 0.100 25
10 0.098 1.32 1.98 1.49 0.110 25
15 0.094 1.66 2.09 1.49 0.108 25
20 0.095 1.77 2.16 1.48 0.107 25
25 0.097 1.78 2.16 1.49 0.106 25
30 0.097 1.78 2.16 1.48 0.105 25
35 0.095 1.78 2.16 1.48 0.106 25
40 0.094 1.78 2.15 1.49 0.106 25
45 0.095 1.79 214 1.49 0.106 25
50 0.095 1.79 2.15 1.49 0.107 25
60 0.095 1.79 2.16 1.49 0.107 25
70 0.095 1.78 2.15 1.49 0.107 25
80 0.095 1.77 215 1.49 0.107 25
90 0.095 1.78 2.15 1.49 0.107 25
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Voice Signal Input Level = STD MOD Level + 16 dB

=4.065 mV+ 16 dB

= 28.18 dB(mVrms)

= 25.65 mVrms

Modulation Frequency Peak Deviation Maximum Limit

(kHz) (kHz) (kHz)
0.1 0.10 2.5
0.2 0.10 2.5
0.3 1.39 2.5
0.4 1.73 2.5
0.6 1.83 2.5
0.8 2.03 2.5
1.0 2.13 2.5
1.2 2.15 2.5
1.4 2.16 2.5
1.6 2.20 2.5
1.8 2.21 25
2.0 2.23 2.5
2.5 2.08 2.5
3.0 1.49 2.5
3.5 0.10 2.5
4.0 0.10 2.5
4.5 0.10 2.5
5.0 0.10 2.5
6.0 0.10 2.5
7.0 0.10 2.5
8.0 0.10 2.5
9.0 0.10 2.5
10.0 0.10 2.5
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5.7.3.7. Voice Modulation Limiting for 20 KHz Channel Spacing Operation (851-869 MHz band)

Modulating Peak Frequency Deviation (kHz) Maximum
Signal Level at the following modulating frequency: Limit
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)

1 0.105 0.36 0.68 1.57 0.098 4.0
2 0.102 0.60 1.18 2.46 0.097 4.0
4 0.102 0.99 1.93 2.83 0.103 4.0
6 0.105 1.44 2.63 2.99 0.107 4.0
8 0.104 1.80 2.99 3.03 0.117 4.0
10 0.106 2.08 3.14 3.03 0.113 4.0
15 0.105 2.64 3.37 3.03 0.118 4.0
20 0.110 2.83 3.48 3.03 0.135 4.0
25 0.104 2.84 3.50 3.03 0.138 4.0
30 0.112 2.86 3.49 3.03 0.137 4.0
35 0.107 2.84 3.49 3.04 0.138 4.0
40 0.103 2.82 3.47 3.02 0.133 4.0
45 0.102 2.86 3.46 3.03 0.132 4.0
50 0.102 2.85 3.48 3.03 0.133 4.0
60 0.102 2.84 3.48 3.03 0.134 4.0
70 0.102 2.84 3.49 3.03 0.134 4.0
80 0.102 2.83 3.49 3.03 0.134 4.0
90 0.102 2.86 3.47 3.03 0.134 4.0
100 0.102 2.84 3.49 3.03 0.134 4.0
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Voice Signal Input Level = STD MOD Level + 16 dB

=4.1 mV+ 16 dB

=28.26 dB(mVrms)

= 25.87 mVrms

Modulation Frequency Peak Deviation Maximum Limit
(KHz) (KHz) (KHz)

0.1 0.11 4.0
0.2 0.10 4.0
0.3 2.23 4.0
0.4 2.77 4.0
0.6 2.9 4.0
0.8 3.22 4.0
1.0 3.45 4.0
1.2 3.51 4.0
1.4 3.50 4.0
1.6 3.54 4.0
1.8 3.56 4.0
2.0 3.61 4.0
25 3.59 4.0
3.0 3.03 4.0
3.5 0.10 4.0
4.0 0.10 4.0
4.5 0.10 4.0
5.0 0.14 4.0
6.0 0.10 4.0
7.0 0.11 4.0
8.0 0.11 4.0
9.0 0.10 4.0
10.0 0.10 4.0
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5.7.3.8. Voice Modulation Limiting for 25 KHz Channel Spacing Operation (851-869 MHz band)

Modulating Peak Frequency Deviation (kHz) Maximum
Signal Level at the following modulating frequency: Limit
(mVrms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (kHz)

1 0.101 0.43 0.83 1.58 0.100 5.0
2 0.104 0.73 1.46 2.49 0.105 5.0
4 0.109 1.21 2.40 2.86 0.104 5.0
6 0.107 1.77 3.29 3.03 0.105 5.0
8 0.103 227 3.73 3.05 0.112 5.0
10 0.108 2.56 3.92 3.05 0.113 5.0
15 0.107 3.26 4.18 3.06 0.118 5.0
20 0.105 3.51 4.28 3.07 0.128 5.0
25 0.108 3.52 4.30 3.06 0.133 5.0
30 0.106 3.53 4.29 3.06 0.135 5.0
35 0.104 3.52 4.30 3.06 0.138 5.0
40 0.103 3.50 4.28 3.06 0.132 5.0
45 0.112 3.54 4.26 3.05 0.135 5.0
50 0.117 3.51 4.29 3.05 0.132 5.0
60 0.110 3.52 4.29 3.06 0.135 5.0
70 0.108 3.51 4.30 3.06 0.135 5.0
80 0.104 3.49 4.28 3.07 0.133 5.0
90 0.107 3.54 4.26 3.06 0.137 5.0
100 0.107 3.52 4.30 3.06 0.133 5.0
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Voice Signal Input Level = STD MOD Level + 16 dB
=4.17 mV+ 16 dB
= 28.40 dB(mVrms)
=26.31 mVrms
Modulation Frequency Peak Deviation Maximum Limit
(KHz) (KHz) (KHz)
0.1 0.11 5.0
0.2 0.11 5.0
0.3 2.78 5.0
0.4 3.41 5.0
0.6 3.62 5.0
0.8 4.03 5.0
1.0 4.26 5.0
1.2 4.28 5.0
1.4 4.29 5.0
1.6 4.36 5.0
1.8 4.40 5.0
2.0 443 5.0
25 4.24 5.0
3.0 3.05 5.0
3.5 0.10 5.0
4.0 0.10 5.0
45 0.10 5.0
5.0 0.12 5.0
6.0 0.10 5.0
7.0 0.10 5.0
8.0 0.10 5.0
9.0 0.10 5.0
10.0 0.10 5.0
5.7.3.9. Digital Modulation
Max Deviation measured for:
Phase 1( Digital) Channel 21 769.1 MHz +2.83 kHz
Phase 1( Digital) Channel 24 799.1 MHz +2.86 kHz
Phase 1( Digital) Channel 27 806.1 MHz +2.87 kHz
Phase 1( Digital) Channel 30 851.1 MHz +2.88 kHz
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5.8. OCCUPIED BANDWIDTH & EMISSION MASK [§§ 2.1049, 90.209, 90.210, 90.210 & 90.691]

5.8.1. Limits

Frequency band (MHz)

Channel Spacing (kHz)

Authorized bandwidth (kHz)

150-174

406-512

806-809/851-854

809-817/854-862

817-824/862-869

896-901/935-940

7.5

6.25

12.5

12.5

25

12.5

20/11.25/6

20/11.25/6

20

*20/11.25

*20

13.6

*Operations using equipment designed to operate with a 25 kilohertz channel bandwidth may be authorized up to a
20 kilohertz bandwidth unless the equipment meets the Adjacent Channel Power limits of § 90.221 in which case
operations may be authorized up to a 22 kilohertz bandwidth. Operations using equipment designed to operate
with a 12.5 kilohertz channel bandwidth may be authorized up to an 11.25 kilohertz bandwidth.

Emissions shall be attenuated below the mean output power of the transmitter as follows:
Emission Mask Requirement- FCC Reference: 90.210 and90.691

Frequency band (MHz) Mask for equipment with audio low Mask for equipment without audio
pass filter low pass filter

150-174 2 B, D, orE C,DorE

421-512 2° B, D, orE C,D,orE

806-809/851-854 °© B H

809-824/854-869 *° B, D D, G.

1 Equipment using single sideband J3E emission must meet the requirements of Emission Mask A. Equipment using other emissions must
meet the requirements of Emission Mask B or C, as applicable.
2 Equipment designed to operate with a 25 kHz channel bandwidth must meet the requirements of Emission Mask B or C, as applicable.

Equipment designed to operate with a 12.5 kHz channel bandwidth must meet the requirements of Emission Mask D, and equipment designed

to operate with a 6.25 kHz channel bandwidth must meet the requirements of Emission Mask E.

3 Equipment used in this licensed to EA or non-EA systems shall comply with the emission mask provisions of § 90.691 of this chapter.

4 DSRCS Roadside Units equipment in the 5850-5925 MHz band is governed under subpart M of this part.

5 Equipment designed to operate on 25 kilohertz bandwidth channels must meet the requirements of either Emission Mask B or G, whichever
is applicable, while equipment designed to operate on 12.5 kilohertz bandwidth channels must meet the requirements of Emission Mask D.
Equipment designed to operate on 25 kilohertz bandwidth channels may alternatively meet the Adjacent Channel Power limits of § 90.221.

6 Transmitters utilizing analog emissions that are equipped with an audio low-pass filter must meet Emission Mask B. All transmitters utilizing
digital emissions and those transmitters using analog emissions without an audio low-pass filter must meet Emission Mask H.
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8 90.691 Emission mask requirements for EA-based systems

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to
spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log10(f/6.1) decibels or
50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed
from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any
emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P) decibels or 80
decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel
in the block in kilohertz and where f is greater than 37.5 kHz.

(b) When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its
discretion, require greater attenuation than specified in this section.

5.8.2. Method of Measurements

Refer to Section 8.4 of this report for measurement details.

Masks selected
Channel Bandwidth 12.5KHz, 20KHz & 25KHz

Frequency Analog | Digital
806-809 851-854 B H
809-824 854-869 B,D G
Frequency Analog Mask

806.1 12.5, 20 & 25kHz B

808.9 20KHz B

815.1 12.5 & 25kHz B,D, 90.691

823.9 12.5 & 25kHz B, D,90.691

851.1 12.5, 20 & 25kHz B

853.9 20KHz B

860.1 12.5 & 25kHz B,D, 90.691

868.9 12.5 & 25kHz B, D,90.691
Frequency Digital Mask

806.1 Phase 1&2 H

815.1 Phase 1&2 D, 90.691

823.9 Phase 1&2 D, 90.691

851.1 Phase 1&2 H

860.1 Phase 1&2 D, 90.691

868.9 Phase 1&2 D, 90.691
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5.8.3. Test Data- OCCUPIED BANDWIDTH

5.8.3.1. 99% Occupied Bandwidth

Channel Analog .. .. Maximum Authorized
Frel?nllj-lency Spacing | FM with 2.5 KHz F?;glllﬁlE D;’-;’c\?' Bandwidth
( z) (kHz) sine wave signal (kHz)
769.1 12.5 1058 8.01 8.05 11.25
774.9 12.5 10.58 7.97 8.05 11.25
799.1 12.5 10.62 7.89 8.09 11.25
804.9 12.5 10.74 7.97 7.93 11.25
806.1 12.5 10.74 8.05 7.93 20
815.1 12.5 10.62 8.05 8.01 20
823.9 12.5 10.7 8.05 8.09 20
806.1 20 10.48 N/A N/A 20
808.9 20 10.43 N/A N/A 20
806.1 25 15.62 N/A N/A 20
815.1 25 14.52 N/A N/A 20
823.9 25 15.53 N/A N/A 20
851.1 12.5 10.62 8.09 7.97 20
860.1 12.5 10.66 8.09 8.01 20
868.9 12.5 10.62 8.09 8.01 20
851.1 20 10.43 N/A N/A 20
853.9 20 10.43 N/A N/A 20
851.1 25 15.43 N/A N/A 20
860.1 25 15.58 N/A N/A 20
868.9 25 15.58 N/A N/A 20

Note: 99% Occupied Bandwidth measurements were done using the built-in auto function of the analyzer.
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5.8.4. Test Data- OBW

5.8.4.1. Configuration: 99% OBW, Band 1: 769-775MHz, 769.1MHz, 12.5 KHz, Analog, High power

OBW: 10.58 KHz

@ “RBW 300 Hz
*VBW 3 kHz

Ref 50 dBm Att 15 dB SWT 280 ms

Delta 3 [T1 ]

10.

-1.06 dB
576923077 kHz

50 Offset 40 {8 dB

A B\

OBW
Markegr

8.052884615 kHz

1 [T1|]
12.77 dBm

=y
o

40 / \
%

749
Markegr

-094751603 MHz
2 [T1{]
43 19 dBm

I

769.

Temp |1

100040064 MHz
[T1 oBW]

—10

T3 -29 dBm
Lo AR ol o s

D1 11.28 dBm S w— ] ‘e - -
11.28 dBm

Tt

-104046474 MHz

i

Il

W \

40

v

-50

Center 769.1 MHz 2.5 kHz/
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.2. Configuration: 99% OBW, Band 1: 769-775MHz, 774.9MHz, 12.5 KHz, Analog, High power

OBW: 10.58 KHz

@ “RBW 300 Hz
*VBW 3 kHz

Ref 50 dBm Att 15 dB SWT 280 ms

Delta 3 [T1 ]
-0.76
.576923077

10

dB
kHz

50 Offset 408 dB

N

oBW (8
Markgr

.052884
1 [T1
12

615

1
.61

kHz

dBm

—40
VIEW |30

.894751
2 [T1
»

603

13

MHz

dBm

.90004(
[T1 OF

064
Wl

MHz

I -
D1 11.23 dBm — A

N

.895993
[T1 OB

590
W]

dBm

MHz

10

N

1
-90404¢6

.31
474

dBm
MHz

Ll
I
T

L/ |

A

40

-50

Center 774.9 MHz 2.5 kHz/
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FCC ID: AFJ399100

5.8.4.3. Configuration: 99% OBW, Band 1: 769-775MHz, 769.1MHz, Digital, FIE& F1D, High power

OBW: 8.01 KHz
® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44 .56 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 769.100576923 MHz
50 Offset 40./8 dB 1 OBW [8.012820513 kHz
X Temp [1 [T1 OBW]
|40 AR A 28.85 dBm
//V’ V\ 769.095913462 MHz
1Py Temp [2 [T1 OBW]
| 30 It /’f /\ o 2639 dBm
V\7\¢\m 769.103926¢282 MHz
-20
" (\/J/M‘N \’V\,\u\,\
--10 ﬁ/ \\
--20 i R\
__')nl/_,j\/ Mnﬂ
R N
--40
-50
Center 769.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24.APR.2019 09:42:06
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.4. Configuration: 99% OBW, Band 1: 769-775MHz, 774.9MHz, Digital, FIE& F1D, High power

OBW: 7.97 KHz

*RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44 .32 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 774.900520833 MHz
50 Offset 40,8 dB 1 OBW |7.972756410 kHz
/[\ Temp |1 [T1 OBW]
40 vy \fL 26.34 dBm
\“JM N\ 774 .895833333 MHz
Temp |2 [T1 OBW]
VI EWE PN - /\/ \\4 T2 27.59 dBm
774 .903806090 MHz

20 N\f/
10

T,

2y

-50

Center 774.9 MHz

Date: 24_APR.2019 09:47:45

2.5 kHz/

Span 25 kHz
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FCC ID: AFJ399100

5.8.4.5. Configuration: 99% OBW, Band 1: 769-775MHz, 769.1MHz, Digital, F1W, High power

OBW: 8.05 KHz
% “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 41.46 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 769.099639423 MHz
50 Offget 40/8 dB OBW [8.052884615 kHz
1 Temp |1 [T1 0BW]
40 AN 26.39 dBm
\,\{"\/""V Mg 769.095993590 MHz
SNEH j\f/\ \\_/\ Temp |2 [T1 0BW]
30 - T2 2649 dBm
/\/Vd“ UVY\M 769.104046474 MHz
20 W
10 NJ\/‘U/U \/\Vn\’\/\
Lo w\

—--10 /f
—-20

wr“”w

o,

v"V'v

--40

-50

Center 769.1 MHz

Date: 24.APR.2019 09:49:53

2.5 kHz/

Span 25 kHz
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FCC ID: AFJ399100

5.8.4.6. Configuration: 99% OBW, Band 1: 769-775MHz, 774.9MHz, Digital, F1W, High power

OBW: 8.05 KHz

@ *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 41.68 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 774.900080128 MHz
50 Offset 408 dB OBW [8.052884615 kHz

18 Temp |1 [T1 ORW]
410 N 25.69 dBm
W 774 .895953526 MHz

fE /V\ 4\\ Temp |2 [T1 ORW]
20 A : 28 92 dRm
j LY,\\ 774.904006410 MHz

>0 )

10 A/j\f

\,

—-40

-50

Center 774.9 MHz 2.5 kHz/
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Span 25 kHz

LVL

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: 191COM10_FCC90
May 15, 2019

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)
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FCC ID: AFJ399100

5.8.4.7. Configuration: 99% OBW, Band 2: 799-805MHz, 799.1MHz, 12.5 KHz, Analog, High power

OBW: 10.62 KHz

% *RBW 300 Hz
*VBW 3 kHz

Ref 50 dBm Att 15 dB SWT 280 ms

Delta

10.

3 [T1 ]

-2.02

616987179

dB
kHz

50 Offget 40,8 dB

OBW
Markegr

8.09294§

1 [T1
11

718

1
.72

kHz

dBm

=y
T
=

—40 /\
20

094711
2 [T1
®

538

82

MHz

dBm

100004
[T1 OF

000
W]

MHz

L
|

ERV
.095953
[T1 OH

83
526
Wl

dBm
MHz

I L
T

1
-104044

~01
474

dBm
MHz

ML

I it

[l

I

—-40

-50

Center 799.1 MHz 2.5 kHz/
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.8. Configuration: 99% OBW, Band 2: 799-805MHz, 804.9MHz, 12.5 KHz, Analog, High power
OBW: 10.74 KHz

*RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -1.36 dB
Ref 50 dBm Att 15 dB SWT 280 ms 10.737179487 kHz
50 Offset 40,8 dB OBW |7.451923077 kHz
P Markgr 1 [T1(]
|40 W 6.35 dBm
804.894711538 MHz
'\ /\ '\ Markdr 2 [T1 (]
| 30 42 85 dBm Ll
8Q4.900080128 MHz
/ \ / \ / \ Temp |1 [T1 OBW]
_20 N

95 dBm
804 .896354167 MHz
Temp |2 [T1 OBW]

\ 5.47 dBm
i
|
|

|
]
R
<>
<
g
]
<=

804 - 903806090 MH

D1 4.95|dBm

— |
i A

LV 1A
tlk o

—-40

<

-50

Center 804.9 MHz 2.5 kHz/ Span 25 kHz

Date: 24.APR.2019 10:04:41
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.9. Configuration: 99% OBW, Band 2: 799-805MHz, 799.1MHz, Digital, FIE& F1D, High power

OBW: 7.89 KHz
® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44.26 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 799.100560897 MHz
50 Off$et 40]8 dB 1 OBW |7.892628205 kHz
X Temp |1 [T1 OBW]
| 40 AL /k\n 25.76 dBm
NV
/\/‘N \"'\ 799.096033654 MHz
\\]\ Temp |2 [T1 OBW]
V| £V I : I\/“ T2 2809 dBm
LvL
W\Y«’\A 799.103926282 MHz
20
B N‘/M M\\M
o
/\[/\\ 3DB
7_10 /\/\/‘JAV A\
| . /n\ﬂ u/\/n\\
- _40
-50

Center 799.1 MHz

Date: 24.APR.2019 10:23:37
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model: IC-F7540

Page 55 of 198
FCC ID: AFJ399100

5.8.4.10. Configuration: 99% OBW, Band 2: 799-805MHz, 804.9MHz, Digital, F1IE& F1D, High power

OBW: 7.97 KHz

@ *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44.06 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 804.900600962 MHz
50 Offset 40]8 dB 1 OBW |7.972756410 kHz

b4 Temp |1 [T1 OBW]
L 40 AJ\ﬂﬂ\f\ 27.23 dBm
\/\ 8Q4.896073718 MHz

b\/\ Temp |2 [T1 OBW]
MET | ., 1 T2 27.54 dBm
X \‘/\K\\A 804 .904046474 MHz

20

|10 I\A/\/\/

I

Y

—-10

ik
%

—-40

-50

Center 804.9 MHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers Page 56 of 198
UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.11. Configuration: 99% OBW, Band 2: 799-805MHz, 799.1MHz, Digital, F1W, High power
OBW: 8.09 KHz

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 40.38 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 799.098036859 MHz
50 Offset 40./8 dB OBW [8.092948718 kHz
1 Temp |1 [T1 OBW]
Y 24.68 dBm

40
IJ\!WVW 799.095913462 MHz

V\\ Temp |2 [T1 OBW]
A — 26 .22 dBm

! LVL
799.104006410 MHz
20 A n\
| 10 /f V\I\J\A

A T

[
il MW

—-40

-50

Center 799.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24_.APR.2019 10:31:15
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 57 of 198
FCC ID: AFJ399100

5.8.4.12. Configuration: 99% OBW, Band 2: 799-805MHz, 804.9MHz, Digital, F1W, High power

OBW: 7.93 KHz

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 42.81 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 804.900040064 MHz
50 Off$et 40]8 dB OBW |7.932692308 kHz

L Temp |1 [T1 OBW]
10 il 2640 dBm
fUWV" AW 804.896113782 MHz

1 Py m '\"L\ Temp |2 [T1 0BW]
20 . 25 67 dBm
MHz

! T2
r\f \"Q\\ 804 .904046474

) h

LVL

o b

L/ N\

yra

—-40

-50

Center 804.9 MHz 2.5 kHz/ Span 25 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers Page 58 of 198
UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.13. Configuration: 99% OBW, Band 3: 806-824MHz, 806.1MHz, 12.5 KHz, Analog, High power
OBW: 10.74 KHz

@ “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -1.29 dB
Ref 50 dBm Att 15 dB SWT 280 ms 10.737179487 kHz
50 Offset 40,8 dB D OBW |7.491987180 kHz
¢ Marker 1 [T1 (]
40 1.57 dBm
806.094671474 MHz
/ \ Marker 2 [T1]]
|30 44 _16 dBm
806.100040064 MHz Hvk
Temp |1 [T1 OgW]
20 597 dBm
\ / \/\/ \/\! \ / 806.096314103 MHz
10 /\u y y e Temp |2 [T1 OBW]
[e-] [V Ty

—_—

|
|

D1 5.97 |dBm I 806 . 103806090 MHZ

Ll AL
o f L L
TN Il

IeyaL T

--40

-50

Center 806.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24.APR.2019 10:41:33

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.14. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 815.1MHz, 12.5 KHz, Analog, High power
OBW: 10.62 KHz

@ *RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -1.92 dB
Ref 50 dBm Att 15 dB SWT 280 ms 10.616987179 kHz
50 Offset 40/8 dB b OBW [8.012820513 kHz
Markegr 1 [T1|]
40 } 12.80 dBm
815.094711538 MHz
/ \ Markgr 2 [T1|]
30 A4 14 dBm
815.100000000 MHz|"""
Temp |1 [T1 OBW]
—20 i 6 dBm
%\ T1 \/\ / \ /\/ Tz/\g 815.095993590 MHz
D1 12.26 dBm RN\ T A (ke Eoa

TSI AR A v‘\/\ o s
T AN
i Il
Ity iy

--40

-50

Center 815.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24_.APR.2019 10:44:29
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 60 of 198
FCC ID: AFJ399100

5.8.4.15. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 823.9MHz, 12.5 KHz, Analog, High power

OBW: 10.70 KHz

®

“RBW 300 Hz

Delta 3 [T1 ]

*VBW 3 kHz -1.04 dB
Ref 50 dBm Att 15 dB SWT 280 ms 10.697115384 kHz
50 Offset 40,8 dB D OBW [8.373397436 kHz
¢ Marker 1 [T1 (]
40 10.15 dBm
823.894671474 MHz
Marker 2 [T1|]
VIEW,
- 4420 dB
30 o
823.900040064 MHz
Temp |1 [T1 OBW]
—20 A4S —dBm
!\ } \/\/ \/\/ \ Z/L 8243.895833333 MHz
\T T 2 [T1 oW
— 10 R /\-) emp [ ]
DI 9-06G[dBm R R i v TV & o0 e
/ \/ \'\/ \/‘/ / I 873.904206 731 MHz
Lo U U
3DB
—-10 / U v v v
—-20 f\/\V \/r\v/\

-30-A / \/ \/ \
EyZivan UV
—-40

-50

Center 823.9 MHz

Date: 24.APR.2019 10:48:44
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model: IC-F7540

Page 61 of 198
FCC ID: AFJ399100

5.8.4.16. Configuration: 99% OBW, Band 3: 806-809MHz, 806.1MHz, 20 KHz, Analog, High power

OBW: 10.48 KHz

Ref 50 dBm Att 15 dB

*RBW 300 Hz Marke

*VBW 3

SWT 340 ms

kHz

r i1 [T1
40

806.100048

1
.90
077

dBm
MHz

50 Offset 40,8 dB

Temp

OBW 10.48076¢

1 [T1 OH
24

231
W]
.53

kHz

dBm

40

]

806 .094807
Temp |2 [T1 OH

ol

692
W1
4

MHz

dBm

i

N N\

N
Iz
/Y 806 .10528¢

462

MHz

—20

|
T

VWY

VA

-50

Center 806.1 MHz

Date: 24.APR.2019 11:55:53
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Span 30 kHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.17. Configuration: 99% OBW, Band 3: 806-809MHz MHz, 808.9MHz, 20 KHz, Analog, High power
OBW: 10.43 KHz

% ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 40.73 dBm
Ref 50 dBm Att 15 dB SWT 340 ms 808.900096154 MHz
50 Offset 40/8 dB OBW 10.432692308 kHz

il Temp |1 [T1 OBW]

L 40 K 26.89 dBm

8(08.894855769 MHz

/\ \ /\ Temp (2 [T1 OBW]
VIEW il Nro 2 8 dBm

IO RIRAN

Rk T

Mk U
W\/ | \U\/

- -40

-50

Center 808.9 MHz 3 kHz/ Span 30 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 63 of 198
FCC ID: AFJ399100

5.8.4.18. Configuration: 99% OBW, Band 3: 806-824MHz, 806.1MHz, 25 KHz, Analog, High power

OBW: 15.62 KHz

@ *RBW 300 Hz
*VBW 3 kHz

Delta 3 [T1 ]

-0.79 dB
Ref 50 dBm Att 15 dB SWT 340 ms 15.625000000 kHz
50 Offset 40,8 dB OBW 13.269230769 kHz
Marker 1 [T1]]
a0 N ’ . 12.42 dBm
806.092259615 MHz
Marker 2 [T1 (]
VIEW | 30 {\ n 38 .86 dBm LUl
/ \ / \ / \ j / \ 806.100044077 MHz
Temp |1 [T1 OBW]
—20 A r\ /\\'A A\J/\ /\ TZ’\ 13 -63dBm
J\l I \/\\ U U U V [/\/ \ r Hasce_09341:462 MHz
N M NTAN S CACRAEN
10
U 1471 dBm
[\ 8C6_f\06682 692 MHz
o \ )
A / \/ J / \/ \ I
B /\/ﬂ\/\j U U V\/A\/\
--20 / v v
-B0.
V \/ 'V
--40
-50
Center 806.1 MHz 3 kHz/ Span 30 kHz
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.19. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 815.1MHz, 25 KHz, Analog, High power

OBW: 14.52 KHz

*RBW 300 Hz

Delta 3 [T1 ]

*VBW 3 kHz -2.39 dB
Ref 50 dBm Att 15 dB SWT 340 ms 15.528846154 kHz
50 Offset 40,8 dB OBW 14 .519230769 kHz
Markgr 1 [T1|]
40 4 a , 16.77 dBm
815.092307692 MHz
1 PK| \ Markgr 2 [T1]]
V| £V I {\ /\ 38 65 dBm
/ \ / \ / \ / / \ 815.100048077 MHz
T 1 [T1 OBW]
0 N . I\ A A N g 14 61—dBm
o1 15.5} a3 VUV LD 38 el ooz7sdac
A U\ UL e o £r2 o
-10 15.51 dBm
[\ / \/ \] \ S}T.AO730_ 692 MHz
o A\/ VA
| _10 /\ A\ I \U/ \U/ \ N f\
//\/W/ | /\\
TPV /Y
—-40
-50

Center 815.1 MHz

Date: 24.APR.2019 12:07:43

3 kHz/

Span 30 kHz
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FCC ID: AFJ399100

5.8.4.20. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 823.9MHz, 25 KHz, Analog, High power

OBW: 15.53 KHz

% *RBW 300 Hz
*VBW 3 kHz

Ref 50 dBm Att 15 dB SWT 340 ms

Delta 3 [T1 1]

15.

-2.5

1 dB

528846154 kHz

50 Offset 40)8 dB

N

OBW 13.

Marker

173076923 kHz

1 [T1(]

16.32 dBm

=y
)
=

= L

2 [T1(]

-892307692 MHz

39_00 dBm

. r bl Lyl

[T1 oBW]

-900048077 MHz

1.0

7dBm

RE i L

[T

\BR’"’-{ 893461538 MH

J e s v ot
1515 dBm
\ 06634615 MHz

L LI

il

u

—-40

Y

-50

Center 823.9 MHz 3 kHz/

Date: 24.APR.2019 12:09:44

Span 30 kHz
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FCC ID: AFJ399100

5.8.4.21. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 806.1MHz, Digital, FIE& F1D, High power

OBW: 8.05 KHz

Ref 50 dBm Att 15 dB

“RBW 300 Hz

*VBW 3 kHz

SWT 280 ms 806

45
.100641

Marker 1 [T1 ]

-45
026

dBm
MHz

50 Offset 40]8 dB

oBW (8

052884
[T1 OF
-

615
Wl
.18

kHz

dBm

—40

MED Tl//\J

WJLv\ Temp |1
: W

806

Temp |2
T2

-0960347

[T1 OF
.

654
w1
85

MHz

dBm

% Mw
—20

Y»\\ 8Q6
.1

-10408¢4

538

MHz

",

L

\

| 10 A

i

N

W

-50

LVL

Center 806.1 MHz
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Span 25 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 67 of 198

FCC ID: AFJ399100

5.8.4.22. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 815.1MHz, Digital, FIE& F1D, High power

OBW: 8.05 KHz
@ *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 45 .48 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 815.100520833 MHz
50 Offset 40/8 dB 1 OBW [8.052884615 kHz
Temp |1 [T1 OBW]
40 r\v/\,.f"\r]\/vv\ 27.71 dBm
W\ 815.095913462 MHz
/\// w\ Temp |2 [T1 OBW]
L 30 Th ~T2 26..94 dBm
d w
815.103966346 MHz

—20 /m/J\AV
—10

s ™y
L 10 A

W‘i N
--40
-50
Center 815.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24.APR.2019 12:15:26
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FCC ID: AFJ399100

5.8.4.23. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 823.9MHz, Digital, FIE& F1D, High power

OBW: 8.05 KHz

®

ey
o

“RBW 300 Hz Marker 1 [T1 1
“VBW 3 kHz 45.33 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 823.900320513 MHz
50 Off$et 40]8 dB 1 OBW |8.052884615 kHz
/\'\/\ Temp |1 [T1 OBW]
40 n\A}/\ﬂv’”w 28.73 dBm
\ 833.895753205 MHz
/Jf Temp |2 [T1 OBW]
VIEW 30 T1 L\".Y” 26 .46 dBm
843.903806090 MHz

L 20 ﬂJbvf
—10

/\/
N

Py

M/f
—-20

oy

N

-50

Center 823.9 MHz

Date: 24.APR.2019 12:19:59

2.5 kHz/

Span 25

kHz
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FCC ID: AFJ399100

5.8.4.24. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 806.1MHz, Digital, F1W, High power
OBW: 7.93 KHz
@ *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KkHz 41.81 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 806.100280449 MHz
50 Offset 40)8 dB OBW [7.932693308 kHz
1 Temp |1 [T1 OBW]
40 N 26.41 dBm
V\J RAVAY) 14 \,\[\_\ ]
806.096033654 MHz
JA[\/V J\/\ Temp |2 [T1 OBW]
VIEW 30 E¥ T2 27 .34 dBm L
/\/ W\«,\ 806.103966346 MHz
20 . \1_/\
0
W
/j\/ \J\\ 3DB
-10 /\/ \
—-20 v
d \
U\
—40
-50

Center 806.1 MHz

Date: 24.APR.2019 12:21:53

2.5 kHz/

Span 25 kHz
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FCC ID: AFJ399100

5.8.4.25. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 815.1MHz, Digital, F1W, High power

OBW: 8.01

“RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 43.96 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 815.099839744 MHz
50 Offset 408 dB 1 OBW [8.012820513 kHz
Temp |1 [T1 OBW]
|40 P mvvn 26.89 dBm
M W\'\’\ 815.095833333 MHz
,{J\M A,\ Temp |2 [T1 OBW]
VIEW |30 Ry M T2 27 .26 dBm
815.103846154 MHz vk

N,

/

v

- —40

-50

Center 815.1 MHz

Date: 24.APR.2019 12:23:40

2.5 kHz/

Span 25 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.26. Configuration: 99% OBW, Band 3: 806-824MHz MHz, 823.9MHz, Digital, F1W, High power

OBW: 8.09 KHz

®

Ref 50 dBm Att

“RBW 3
*“VBW 3
15 dB SWT 2

00 Hz
kHz
80 ms

Marker

823

1 [T1 ]
44 .10 dBm
-899799679 MHz

50 Offset 40,8 dB

[y

OoBW |8
Temp |1

.092948718 kHz
[T1 ogw]
26.07 dBm

—40

=Y
o

A n ,\/\f“h"r\..
mi

1A% V‘\,\/\/\
M= |, //\‘

-895793269 MHz

[T1 ogw]
24 .36 dBm

"\
N,

.903886218 MHz

—20 /Jj/v
-10-

=
30

I

ARATAV

—-40

-50

Center 823.9 MHz

Date: 24_.APR.2019 12:26:00

2.5 kHz/

Span 25 kHz

LVL

3DB
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers Page 72 of 198
UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.27. Configuration: 99% OBW, Band 4: 851-869MHz, 851.1MHz, 12.5 KHz, Analog, High power
OBW: 10.62 KHz

® “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -0.29 dB

Ref 50 dBm Att 15 dB SWT 280 ms 10.616987179 kHz

50 Offset 40,8 dB OBW |8.133012820 kHz
Marker 1 [T1|(]

y
v
|40 f 11.62 dBm
851.094631410 MHz
/ Marker 2 [T1|]
30 43 62 dBm
8851.099919872 MHz
Temp |1 [T1 OoBW]
~20 A i 1346 dBm
1 T1 \/\ / \ /\/ \ T2/ 8851.095873397 MHz
D1 11.46¢ dBm A Ak Temp |2 [T1 OBW]
11.60 dBm
851.104006410 MHz
B / \/ \J V \/ \
--20 f f

L )
Nl g

40

LVL

-50

Center 851.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24_APR.2019 12:30:51
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.28. Configuration: 99% OBW, Band 4: 851-869MHz, 860.1MHz, 12.5 KHz, Analog, High power

OBW: 10.66 KHz

@ “RBW 300 Hz
*VBW 3 kHz

Ref 50 dBm Att 15 dB SWT 280 ms

Delta

3 [T1 ]
-1

10.657051

.48
282

dB
kHz

50 Offset 408 dB

oBW
Marke

8.173074
ri[T1

1d

923

1
.65

kHz

dBm

=y
T

<
m
=

86
Marke

0.094631
r 2 [T1

P

410

56

MHz

dBm

) /f;\ /
|

86
Temp

0.09995¢
1 [T1 OF

936
Wl

MHz

/
|l
|

i T1
D1 11.1F7 dBm A

0.095874
2 [T1 OH

I

4%
397
|

dBm
MHz

[N

0.104044

1

17
474

dBm
MHz

L]

M\J

™

-50

Center 860.1 MHz 2.5 kHz/
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FCC ID: AFJ399100

5.8.4.29. Configuration: 99% OBW, Band 4: 851-869MHz, 868.9MHz, 12.5 KHz, Analog, High power

OBW: 10.62 KHz

@ *RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -1.91 dB
Ref 50 dBm Att 15 dB SWT 280 ms 10.616987179 kHz
50 Offset 40,8 dB OBW [8.133012820 kHz
b Markgr 1 [T1 (]
40 12.21 dBm
868.894671474 MHz
1Py Markgr 2 [T1 (]
VIEW, | 30 43 _50 dBm
868.899959936 MHz
Temp |1 [T1 OBW]
-20 T3 -58 dBm
¥ T1 / \/\ / \ /\} T2/\3 868.895913462 MHz
T 2 [T1 OBW
10 D1 11.31 dBm —y A e L e e
U \Yj o ] 131 .31 dBm
868.904046474 MHz
- / \/ U V \/ \
20 / \/V\j v N \/V\ / \
L Y ¥ W
—-40
-50

Center 868.9 MHz

Date: 24.APR.2019 12:34:18

2.5 kHz/

Span 25 kHz

LVL

3DB
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model: IC-F7540

Page 75 of 198
FCC ID: AFJ399100

5.8.4.30. Configuration: 99% OBW, Band 4: 851-854MHz, 851.1MHz, 20 KHz, Analog, High power

OBW: 10.43 KHz

@ “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 40.40 dBm
Ref 50 dBm Att 15 dB SWT 340 ms 851.100000000 MHz
50 Offset 40,8 dB OBW 1/0.432692308 kHz

L Temp |1 [T1 OBW]
40 X 26.14 dBm
851.094759615 MHz

Temp |2 [T1 OBW]
VIEW 30 2 26 .30 dBm
\ / \ / 1.105192308 MHz

| >0 \/A\/\/ \/\[\\/

—l
| | —F

10 /\ n

/
\\
=
(o]
(1]

il

MRk

Iy

-50

Center 851.1 MHz

Date: 24_APR.2019 12:35:47

3 kHz/

Span 30 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.31. Configuration: 99% OBW, Band 4: 851-854MHz, 853.9MHz, 20 KHz, Analog, High power

OBW: 10.43 KHz

@ *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 40.39 dBm
Ref 50 dBm Att 15 dB SWT 340 ms 853.900000000 MHz
50 Offset 40,8 dB OBW 10.432692308 kHz
Temp |1 [T1 OBW]
40 )4 25.80 dBm
883.894759615 MHz
uEK Temp |2 [T1 OBW]
VIEW| | 30 n firo 2¢._.32 dBm
f\L \ / \ / \ /\Y 853.905192308 MHz
|
|10 /\ A\/U/ \/ \—\] \U/ \\/J/\ /\
| —10 \/\ /\/

Tay

-50

Center 853.9 MHz 3 kHz/
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Span 30 kHz

LVL
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.32. Configuration: 99% OBW, Band 4: 851-869MHz, 851.1MHz, 25 KHz, Analog, High power

OBW: 15.53 KHz

Ref 50 dBm Att

15 dB

“RBW 300 Hz
*VBW 3 kHz

SWT 340 ms

Delta 3 [T1 ]

1

0.69
5.528846154

dB
kHz

50 Offset 40]8 dB

oBwW 1
Marksg

3.125000000
r 1 [T1](]
14.23

kHz

dBm

—40

30

84
Marksg

1.092211538
r 2 [T11(]
38 .44

MHz

dBm

1.100000000
1 [T1 OBW]

MHz

D1 14.71 d

i

=7
1.093413462

dBm
MHz

——

——bq
— -

2 [T1 0BW]

—10

14.80
1./406538462

dBm
MHz

______

—

|
c:::f______

I

mflll
|

--40

Y

V

-50

Center 851.1 MHz

Date: 24.APR.2019 12:39:21

3 kHz/

Span 30

kHz

LVL

3DB
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.33. Configuration: 99% OBW, Band 4: 851-869MHz, 860.1MHz, 25 KHz, Analog, High power

OBW: 15.58 KHz

% “RBW 300 Hz
*VBW 3 kHz

Delta 3 [T1 ]

-1.59 dB
Ref 50 dBm Att 15 dB SWT 340 ms 15.576923078 kHz
50 Offset 40 /8 dB OBW 13.221153846 kHz
Markgr 1 [T1|]
40 2 13.76 dBm
8¢0.092211538 MHz
Markgr 2 [T1 |]
| 20 [\ ﬂ 38 _32 dBm
LVL
8¢0.100000000 MHz
A A A A 'I{'\emp 1 [T1 OoBW]
—20 /\u" S - T3 -8t dBm
SR TR IR T P s e
) M v 2 [T1 OBW
N | | o o v onin
\’\j \/" 14 .34 dBm
/\ 8¢0./106586538 MHz
—0
\ v
. f\ i\
) /\/»\/U U\/J\/\
—-20 / ¢ Vi \
by UM\/
—-40
-50
Center 860.1 MHz 3 kHz/ Span 30 kHz

Date: 24.APR.2019 12:41:09

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: 191COM10_FCC90

May 15, 2019

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.34. Configuration: 99% OBW, Band 4: 851-869MHz, 868.9MHz, 25 KHz, Analog, High power
OBW: 15.58 KHz

% “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -1.55 dB
Ref 50 dBm Att 15 dB SWT 340 ms 15.576923078 kHz
50 Off$et 40]8 dB 0BW 13.173076923 kHz

Markgr 1 [T1|]
13.68 dBm

P

—40
868.892211538 MHz
Markdr 2 [T1|]
30 f\ N 38 31 dBm

LVL
868.900000000 MHz
/\ \ / \ / \ /\ Temp |1 [T1 OBW]
f\ . W N i

B WO [ L A A P 0 e e
10 \v! V" VU L] reme 2 [T o8w)

—

Vo \ \j \ﬁ il
Wl i
My i

b M
) ]

/
|
é\

-50

Center 868.9 MHz 3 kHz/ Span 30 kHz

Date: 24.APR.2019 12:42:52
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FCC ID: AFJ399100

5.8.4.35. Configuration: 99% OBW, Band 4: 851-869MHz, 851.1MHz, Digital, FIE& F1D, High power

OBW: 8.09 KHz

® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44.99 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 851.100440705 MHz
50 Offget 40]/8 dB 1 OBW [8.092948718 kHz

J\A Temp |1 [T1 OBW]
40 Umm/\N e 26¢.62 dBm
\\V\ 8H1.095793269 MHz

1Py /M(\/ \\ Temp |2 [T1 OBW]
30 T1 F2 2 28 dBm
W\4 8H1.103886218 MHz

-20

20— M ’
o 'y

Center 851.1 MHz

Date: 24.APR.2019 12:47:46

2.5 kHz/

Span 25

kHz

LVL
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Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: 191COM10_FCC90
May 15, 2019

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers Page 81 of 198
UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.36. Configuration: 99% OBW, Band 4: 851-869MHz, 860.1MHz, Digital, FIE& F1D, High power
OBW: 8.09 KHz

<%%> “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44.89 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 860.100320513 MHz
50 Off$et 40]8 dB 1 OBW [8.092948718 kHz
]\’\ Temp |1 [T1 0BW]
ALY 27.06 dBm

W

\/ 860.095592949 MHz
Temp |2 [T1 OBW]

M 25_78 dBm

W\, 2 LVL
860.103685897 MHz
q/\'\A

N\/\\\ 3DB
A
v

-50

Center 860.1 MHz 2.5 kHz/ Span 25 kHz

Date: 24.APR.2019 12:50:17

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.4.37. Configuration: 99% OBW, Band 4: 851-869MHz, 868.9MHz, Digital, FIE& F1D, High power
OBW: 8.09 KHz

® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44.79 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 868.900360577 MHz
50 Offset 40/8 dB 1 OBW [8.092948718 kHz
X Temp |1 [T1 0BW]
L 40 Af\ﬂf\”\,.v. 26.65 dBm
/\[N 868.895713141 MHz
/j \’\l\ Temp (2 [T1 OBW]
VI1EW, | 20 Ta N - 26 41 dBm

Ff VAV LVL
jj\X/\/ \/\X/\\A 868.903806090 MHz
Y il
10 \a
N y
[¢; \) v

/\,\\ 3DB
--10
- / ),

40

=

7

-50

Center 868.9 MHz 2.5 kHz/ Span 25 kHz

Date: 24_APR.2019 12:52:12

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.38. Configuration: 99% OBW, Band 4: 851-869MHz, 851.1MHz, Digital, F1W, High power

OBW: 7.97 KHz
% *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 41.81 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 851.099479167 MHz
50 Offset 40,8 dB OBW [7.972756410 kHz
1 Temp [1 [T1 OBW]
v
| 40 A 26.06 dBm
/VV\N W 891.095833333 MHz
/‘N" \l\/\ Temp |2 [T1 OBW]
|30 i T2 27 .23 dBm
\/j/l \/T,\ 851.103806090 MHz
20 \
10 // ,\/\’\
Lo v
—-10 / W\\
) N u"\A
MﬁéAfP/ W i
V\/J\v
—-40
-50

Center 851.1 MHz

Date: 24.APR.2019 12:54:25

2.5 kHz/

Span 25 kHz

LVL

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.4.39. Configuration: 99% OBW, Band 4: 851-869MHz, 860.1MHz, Digital, F1W, High power

OBW: 8.01 KHz
@ *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 41.20 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 860.100000000 MHz
50 Offset 40/8 dB OBW [8.012820513 kHz
L Temp |1 [T1 OBW]
10 ax IN 26.04 dBm
\/W v \’\/\/\j\ 860.095913462 MHz
/ '\/\ Temp |2 [T1 OBW]
VIEW, 30 T2 27 .60 _dBm
/\/Jl\f K/\ 860.103926282 MHz
20
| 10 ’//\v J\A\/\
W

-50

Center 860.1 MHz

Date: 24.APR.2019 12:55:56

2.5 kHz/

Span 25 kHz

LVL

3DB

ULTRATECH GROUP OF LABS

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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FCC ID: AFJ399100

5.8.4.40. Configuration: 99% OBW, Band 4: 851-869MHz, 868.9MHz, Digital, F1W, High power

OBW: 8.01 KHz
@ “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 43.51 dBm
Ref 50 dBm Att 15 dB SWT 280 ms 868.899839744 MHz
50 Offset 40]8 dB B OBW [8.012820513 kHz
v| Temp |1 [T1 OBW]
| 40 il W‘\l“m A 25.61 dBm
Y NN 868.895873397 MHz
1P [/\l‘ ¢\\ Temp |2 [T1 OBW]
VIEW| | 30 | 2620 dBm
\z\ 868.90388G218 MHz
20 A/\r 1
o
/J 1
I -10 / w\\/\
20 \/ V\
M ”MW
40
-50

Center 868.9 MHz

Date: 24.APR.2019 12:57:34

2.5 kHz/

Span 25 kHz

LVL

3DB

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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FCC ID: AFJ399100

5.8.5. Test Data- EMISSION MASKS- MASK 90.691

5.8.5.1. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, 12.5 KHz, Analog, High power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.53 dBm

Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 815.100160256 MHz

Offset 40,8 dB
40

1 PK |-30
VIEW
2 PKEErle
V IEW

10

S

WASK_EA h

|
e

i)

Center 815.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:25:17

LVL

3DB

5.8.5.2. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, 12.5 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.50 dBm

Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 823.900000000 MHz

Ooffset 40,8 dB
40

1 PK |-30

20

10

=

&K EA
L

|

—--50-

Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:32:40

ULTRATECH GROUP OF LABS

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.5.3. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, 12.5 KHz, Analog, High power

® ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KHz 44.88 dBm

Ref 45 dBm Att 30 dB 1 SWT 1.15 s 860.100000000 MHz

Offset 40,8 dB

40

1 PK =30
VIEW

R 20
u“
—10
o
WASK_EA 308
1

Span 100 kHz

N
2

Center 860.1 MHz 10 kHz/

Date: 25.APR.2019 12:41:41

5.8.5.4. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, 12.5 KHz, Analog, High power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 44.83 dBm

Ref 45 dBm Att 30 dB 1 SWT 1.15 s 868.900000000 MHz

Offset 40,8 dB

~40

1 PK 30

= | Mw |

—

AR ER /

-50

Center 868.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:48:53
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.5.5. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, 25 KHz, Analog, High power

® ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KHz 45.53 dBm

Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 815.100160256 MHz

Offset 40,8 dB

a0

1 PK |30 ” l
VIEW
LVL
AR 20
VIEW

10

\ 3DB

Center 815.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:27:04

5.8.5.6. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.50 dBm
Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 823.900000000 MHz
Offset 40,8 dB
40
[ A
1 PK -30
VIEW
LVL
2 PRI | 0 1|1
VIE ”

—

J
I

WASK_EA

—-50-

Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:34:05
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.5.7. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, 25 KHz, Analog, High power

® ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KHz 44.88 dBm

Ref 45 dBm Att 30 dB 1 SWT 1.15 s 860.100000000 MHz

Offset 40,8 dB

—40

1 PK |30 |
VIEW “
LVL
OB 20 1 ANy
sl

U

WASK_EA mn 308
!

Center 860.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:43:15

5.8.5.8. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 44.83 dBm
Ref 45 dBm Att 30 dB 1 SWT 1.15 s 868.900000000 MHz
Offset 40,8 dB
—40
[ A
1PK 30 |
VIEW
LVL
2 PR u
VIEV
10

|
N

AR ER /

Center 868.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:49:50
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.5.9. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, F1E&F1D, Digital, High power

®

1 PK
VIEW

N
X

Date:

*RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 45.53 dBm
Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 815.100160256 MHz

Offset 40,8 dB
40 9

30

20

]

b

Center 815.1 MHz 10 kHz/ Span 100 kHz

25.APR.2019 12:28:20

5.8.5.10. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, F1E&F1D, Digital, High power

®

N

*RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 45.50 dBm
Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 823.900000000 MHz

Offset 40/8 dB

. / i

N

WASK_EA

—-50-

Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:35:10
ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 91 of 198

FCC ID: AFJ399100

5.8.5.11. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, F1E&F1D, Digital, High power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44 .88 dBm
Ref 45 dBm Att 30 dB 1 SWT 1.15 s 860.100000000 MHz
v
Offset 40,8 dB
—40
1 PK 30
VIEW
LVL
AR 20
M) \‘
10
o
WASK_EA DB
-50
Center 860.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:44:20

5.8.5.12. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, F1E&F1D, Digital, High power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 44.83 dBm

Ref 45 dBm Att 30 dB 1 SWT 1.15 s 868.900000000 MHz

v

Offset 40/8 dB

~40

[ A]
1 PK 30
VIEW

LVL
2 PRy
VIEV

10

] L

Center 868.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:50:51

ULTRATECH GROUP OF LABS
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UHF P25 Transceiver, Model: IC-F7540

Page 92 of 198
FCC ID: AFJ399100

5.8.5.13. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, F1W, Digital, High power
® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 45.53 dBm
Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 815.100160256 MHz
Offset 40,8 dB i
40
éméﬁ 20
Center 815.1 MHz 10 kHz/ Span 100 kHz
Date: 25.APR.2019 12:29:33
5.8.5.14. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, F1W, Digital, High power

*RBW 300 Hz
*VBW 3 kHz

Marker 1 [T1 ]
45.50 dBm

®

Ref 45.6 dBm Att 30 dB 1 SWT 1.15 s 823.900000000 MHz
Offset 40/8 dB

40 /U\K
1 PK |-30
VIEW Pﬁ \L
2 PKEErle |
VIEW f \

10 / \ﬂ

0

WASK_EA

—-50-

Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 12:36:21

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.5.15.

5.8.5.16.

Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, F1W, Digital, High power

®

1 PK
VIEW

N
X

Date:

Ref 45 dBm

Att

30 dB

*RBW 300 Hz
*VBW 3 kHz
1 SWT 1.15 s

v

Marker 1 [T1 ]

44.88 dBm
860.100000000 MHz

40

—30

X 20

Offset

40,8 dB

l

s

/]

10

WASK_EA

Center 860.1 MHz

25.APR.2019 12:45:28

10 kHz/

Span 100 kHz

Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, F1W, Digital, High power

®

Date: 25.APR.2019 12:52:20

*RBW 300 Hz

*VBW 3 kHz

Marker 1 [T1 ]
44.83 dBm

Ref 45 dBm Att 30 dB 1 SWT 1.15 s 868.900000000 MHz
Offset 40/8 dB
—40
[ A
30
LVL
20
10
) / !J \ \
*MﬂgKfEA 3DB

-50

Center 868.9 MHz

10 kHz/

Span 100 kHz

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.5.17. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, 12.5 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.05 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 1.15 s 815.100000000 MHz
30— Offset 40.8 dB
20
1 PK
VIEW
LvL
10
2 PK]
o N w

VASK_EA u

Center 815.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:37:51

5.8.5.18. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, 12.5 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.12 dBm
Ref 33.2 dBm Att 20 dB 1 SWT 1.15 s 823.900000000 MHz
30 Offset 40.8 dB
[ A
20
1 PK
VIEW
LVL
10
2 PK]
VIEW
o
&K _EA
—-20- / )
308
- | \
30 1
-40
i
-60
Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:48:22
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.5.19. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, 12.5 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.67 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 1.15 s 860.100000000 MHz
30 Offset 40/8 dB
[ A]
—20
1 PK
VIEW
10 LVL
2 PK]
VIEW
o

WK _EA

3DB

o

Center 860.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:54:57

5.8.5.20. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, 12.5 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.70 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 1.15 s 868.900000000 MHz
30—Offset 40/8 dB
20
1 PK
VIEW
10 LVL
o
SK_EA
-20
3DB
~-30 N L.J\
--40 “ 1
v
—-60
Center 868.9 MHz 10 kHz/ Span 100 kHz
Date: 25.APR.2019 14:02:09
ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.5.21. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, 25 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.05 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 1.15 s 815.100000000 MHz
30— Offset 40.8 dB
20 y
1 PK
VIEW
LVL
10
2 PK]
Lo ul !
mASK_EA

Center 815.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:39:04

5.8.5.22. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, 25 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.12 dBm
Ref 33.2 dBm Att 20 dB 1 SWT 1.15 s 823.900000000 MHz
30 Offset 40.8 dB
[ A
20
1 PK
VIEW
LVL
10
2 P
VIEW
O u
WASK_EA
—-20-
// h \\ 3DB
=30 1 T 1
-40
-60
Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:49:30
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.5.23. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, 25 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 32.67 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 1.15 s 860.100000000 MHz
|30 Offset 40.8 dB
20
1 PK
VIEW
—10 LVL
2 PK]
o

Ak ER /
--20

|
L]

Center 860.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:56:03

5.8.5.24. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, 25 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.70 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 1.15 s 868.900000000 MHz
30 Offset 40/8 dB
[ A]
—20
1 PK
VIEW
10 LVL
2 PK]
VIEW

. |
h i

UL
LTS WY

—

Center 868.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 14:03:11
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.5.25. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, F1E&F1D, Digital, Low power

® ~RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.05 dBm

Ref 33.1 dBm Att 20 dB 1 SWT 1.15 s 815.100000000 MHz

30— Offset 40.8 dB

20
1 PK
VIEW
LVL

N
2

N

WASK_EA

|

Center 815.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:40:10

5.8.5.26. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, F1E&F1D, Digital, Low power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.12 dBm
Ref 33.2 dBm Att 20 dB 1 sSwr 1.15 s 823.900000000 MHz
3o Offset 40/8 dB I
i B
20
1 PK
VIEW }/ \1
LVL
10 :
2 P
VIEW
o
WASK_EA
—-20:
—-30; 1 T
-40
AP
-60
Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:50:27

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, F1E&F1D, Digital, Low power

5.8.5.27.
® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 32.67 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 1.15 s 860.100000000 MHz
|30 Offset 40.8 dB
20
1 PK
VIEW
10
2 PN
AN
. L]
Ak ER / J ‘1( \
20 "
—-60
Center 860.1 MHz 10 kHz/ Span 100 kHz
Date: 25.APR.2019 13:57:17
5.8.5.28. Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, F1E&F1D, Digital, Low power

Ref 32.7 dBm Att 20 dB

*RBW 300 Hz

*VBW 3 kHz

1 SWT 1.15 s

Marker 1 [T1 ]

32.70 dBm
868.900000000 MHz

30 Offset 40/8 dB

—20-

WK _EA

-20

Center 868.9 MHz

Date: 25.APR.2019 14:04:11

10 kHz/

Span 100 kHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.5.29. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 815.1MHz, F1W, Digital, Low power

® ~RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.05 dBm

Ref 33.1 dBm Att 20 dB 1 SWT 1.15 s 815.100000000 MHz

e
20
1 PK
VIEW
LVL
~10

30— Offset 40.8 dB

WASK_EA

=

\ 3DB

Center 815.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:44:19

5.8.5.30. Configuration: Mask 90.691, Sub Band 3: 809-824MHz, 823.9MHz, F1W, Digital, Low power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 33.12 dBm

Ref 33.2 dBm Att 20 dB 1 SWT 1.15 s 823.900000000 MHz

M’\\ m
—20
1 PK
VIEW
LVL
—10

30 Offset 40.8 dB

K _EA

. VAR

l v \

-40

WJ\WJMM‘, LYy iy

-60

Center 823.9 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 13:51:55
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FCC ID: AFJ399100

5.8.5.31.

5.8.5.32.

Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 860.1MHz, F1W, Digital, Low power

®

1 PK
VIEW

N
2

Date:

Ref 32.7 dBm

Att 20 dB

*RBW 300 Hz
*VBW 3 kHz
1 SWT 1.15 s

Marker 1 [T1 ]

32.67 dBm

860.100000000 MHz

|30 Offset 40.8 dB

20

10

Ak ER

=20

Center 860.1 MHz

25.APR.2019 13:59:12

10 kHz/

Span 100 kHz

LVL

Configuration: Mask 90.691, Sub Band 4: 854-869MHz, 868.9MHz, F1W, Digital, Low power

Date:

Ref 32.7 dBm

Att 20 dB

*RBW 300 Hz
*VBW 3 kHz
1 SWT 1.15 s

Marker 1 [T1 ]

32.70 dBm

868.900000000 MHz

30 Offset 40/8 dB

—20-

10

WK _EA

-20

Center 868.9 MHz

25.APR.2019 14:05:29

10 kHz/

Span 100 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.6. Test Data- EMISSION MASKS- MASK B
5.8.6.1. Configuration: Mask B, Band 3: 806-824MHz, 806.1MHz, 12.5 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.46 dBm
Ref 45.5 dBm Att 30 dB 1 SWT 1.7 s 806.100000000 MHz
Offset 40,8 dB
40
[ A}
1 PK -30
VIEW
LVL
2 PKEIe ]
V1 EW
10 f

Center 806.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:08:25

5.8.6.2. Configuration: Mask B, Band 4: 851-869MHz, 851.1MHz, 12.5 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.09 dBm

Ref 45.2 dBm Att 30 dB 1 SWT 1.7 s 851.100000000 MHz

Ooffset 40,8 dB

10

Center 851.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:11:35
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.6.3. Configuration: Mask B, Sub Band 3: 806-809MHz, 806.1MHz, 20 KHz, Analog, High power

® ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KHz 45.44 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 1.7 s 806.100000000 MHz

Offset 40,8 dB

40

1 PK 30
VIEW

Center 806.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:14:24

5.8.6.4. Configuration: Mask B, Sub Band 3: 806-809MHz, 808.9MHz, 20 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.41 dBm
Ref 45.5 dBm Att 30 dB 1 SWT 1.7 s 808.900000000 MHz
Offset 40,8 dB
40
A [ A
1 PK |30 |
VIEW
LVL
_ |
VIEV

2 PKErle A

|

é

Center 808.9 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:16:43
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FCC ID: AFJ399100

FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

5.8.6.5. Configuration: Mask B, Sub Band 4: 851-854MHz, 851.1MHz, 20 KHz, Analog, High power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 45.04 dBm
Ref 45.1 dBm Att 30 dB 1 SWT 1.7 s 851.100000000 MHz
Offset 40,8 dB
—40
1 PK 30
VIEW
LVL
AR 20
I |
10 .w 4
o
M}\%K75 3DB
-20
Il
|
—=50-
Center 851.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:19:30

5.8.6.6. Configuration: Mask B, Sub Band 4: 851-854MHz, 853.9MHz, 20 KHz, Analog, High power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44.95 dBm
Ref 45.1 dBm Att 30 dB 1 SWT 1.7 s 853.900000000 MHz
Offset 40/8 dB
~40
[ A]
1 PK 30
VIEW
LVL
2 PRy —
MED w
10
o H
WK B 308
L
-50
Center 853.9 MHz 15 kHz/ Span 150 kHz
Date: 24.APR.2019 15:22:18
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.6.7. Configuration: Mask B, Band 3: 806-824MHz, 806.1MHz, 25 KHz, Analog, High power

® ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KHz 45.39 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 1.7 s 806.100000000 MHz

Offset 40,8 dB
40

1 PK 30
VIEW

N
2

20

10

@

M) f
I

=—
—t

—=50-

Center 806.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:25:07

5.8.6.8. Configuration: Mask B, Band 3: 806-824MHz, 815.1MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.41 dBm
Ref 45.5 dBm Att 30 dB 1 SWT 1.7 s 815.100000000 MHz
Offset 40,8 dB
40
“ n n
1 PK -30 I l
VIEW
LVL
2 PKEeIe
VIEV

-

=50

Center 815.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:27:24
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.6.9. Configuration: Mask B, Band 3: 806-824MHz, 823.9MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.45 dBm
Ref 45.5 dBm Att 30 dB 1 SWT 1.7 s 823.900000000 MHz
Offset 40,8 dB
40
1 PK 30
VIEW
LVL
2 PK] 20 —
10 ,L
Lo )
- ] |
N MN 30B

Center 823.9 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:29:29

5.8.6.10. Configuration: Mask B, Band 4: 851-869MHz, 851.1MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 45.00 dBm
Ref 45 dBm Att 30 dB 1 SWT 1.7 s 851.099759615 MHz
Offset 40,8 dB
—40
[ A
1 PK =30 k
VIEW
LVL
R 20 il |
V1 EW

10

*M;!\“SKfB } 3DB
)

Center 851.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:31:38
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FCC ID: AFJ399100

FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

5.8.6.11. Configuration: Mask B, Band 4: 851-869MHz, 860.1MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 44.88 dBm
Ref 45 dBm Att 30 dB 1 SWT 1.7 s 860.099759615 MHz
Offset 40,8 dB
40
1 PK 30 |
VIEW
LVL
AR 20 { 1
10
o
WK _B “ 308

Center 860.1 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:34:23

5.8.6.12. Configuration: Mask B, Band 4: 851-869MHz, 868.9MHz, 25 KHz, Analog, High power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 44.85 dBm
Ref 45 dBm Att 30 dB 1 SWT 1.7 s 868.899759615 MHz
Offset 40,8 dB
~40
[ A
1 PK =30
VIEW
LVL
2 P Pl il 4
VIEV

10

iy

Center 868.9 MHz 15 kHz/ Span 150 kHz

Date: 24.APR.2019 15:36:54
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.6.13.

®

1 PK
VIEW

N
X

Date:

5.8.6.14.

Date: 25.APR.2019 08:06:40

*RBW 300 Hz
*VBW 3 kHz

Configuration: Mask B, Band 3: 806-824MHz, 806.1MHz, 12.5 KHz, Analog, Low power

Marker 1 [T1 ]
33.04 dBm

Ref 33.1 dBm Att 20 dB 1 SWT 1.7 s 806100000000 MHz
30— Offset 40.8 dB
20

LVL
10
e w
Ak B

—=20-

Center 806.1 MHz

25.APR.2019 08:03:23

32.8 dBm

ALt

20 dB

15 kHz/

*RBW 300 Hz

*VBW 3 kHz
1 SWT 1.7 s

Span 150 kHz

Configuration: Mask B, Band 4: 851-869MHz, 851.1MHz, 12.5 KHz, Analog, Low power

Marker 1 [T1 ]
32.75 dBm
851.100000000 MHz

30 Offset 40/8 dB

—20-

10

R B

Center 851.1 MHz

15 kHz/

Span 150 kHz
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FCC ID: AFJ399100

FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

5.8.6.15. Configuration: Mask B, Sub Band 3: 806-809MHz, 806.1MHz, 20 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.03 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 1.7 s 806100000000 MHz
30— Offset 40.8 dB
20
1 PK
VIEW
10 LVL
2 PK — J
l I
-0
Ak B

—=20-

—_—
e

—-30-

I -

Center 806.1 MHz 15 kHz/ Span 150 kHz

Date: 25.APR.2019 08:09:14

5.8.6.16. Configuration: Mask B, Sub Band 3: 806-809MHz, 808.9MHz, 20 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.96 dBm
Ref 33 dBm Att 20 dB 1 SWT 1.7 s 808.900000000 MHz
30 OFfset 408 dB
[ A
20
1 PK
VIEW
LVL

K B ﬁ

Center 808.9 MHz 15 kHz/ Span 150 kHz

Date: 25.APR.2019 08:11:29
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.6.17. Configuration: Mask B, Sub Band 4: 851-854MHz, 851.1MHz, 20 KHz, Analog, Low power

® ~RBW 300 Hz Marker 1 [T1 ]
“VBW 3 KHz 32.73 dBm

Ref 32.8 dBm Att 20 dB 1 SWT 1.7 s 851.100000000 MHz

|30 Offset 40.8 dB

Center 851.1 MHz 15 kHz/ Span 150 kHz

Date: 25.APR.2019 08:14:34

5.8.6.18. Configuration: Mask B, Sub Band 4: 851-854MHz, 853.9MHz, 20 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.69 dBm

Ref 32.7 dBm Att 20 dB 1 SWT 1.7 s 853.900000000 MHz

30 Offset 408 dB

Span 150 kHz

Center 853.9 MHz 15 kHz/

Date: 25.APR.2019 08:17:18

File #: 191COM10_FCC90
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.6.19. Configuration: Mask B, Band 3: 806-824MHz, 806.1MHz, 25 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.97 dBm
Ref 33 dBm Att 20 dB 1 SWT 1.7 s 806.100240385 MHz
30— Offset 40.8 dB
|
20 " 4
1 PK
VIEW
10 LvL
2 PK] 1
o
7M£§K75
DB

Center 806.1 MHz 15 kHz/ Span 150 kHz

Date: 25.APR.2019 08:20:06

5.8.6.20. Configuration: Mask B, Band 3: 806-824MHz, 815.1MHz, 25 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
“VBW 3 kHz 32.97 dBm
Ref 33 dBm Att 20 dB 1 SWT 1.7 s 815.100000000 MHz
30 Offset 40/8 dB
[ A
20
1 PK
VIEW “
10 LVL
o A
0
- |
WK B {
N 3DB
|
—=60-
Center 815.1 MHz 15 kHz/ Span 150 kHz
Date: 25.APR.2019 08:21:57
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.6.21. Configuration: Mask B, Band 3: 806-824MHz, 823.9MHz, 25 KHz, Analog, Low power

® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 33.04 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 1.7 s 823.900000000 MHz
30— Offset 40.8 dB
20
1 PK
VIEW
LvL

N
2
T
B
)
—

WK B ‘

Center 823.9 MHz 15 kHz/ Span 150 kHz

Date: 25.APR.2019 08:26:46

5.8.6.22. Configuration: Mask B, Band 4: 851-869MHz, 851.1MHz, 25 KHz, Analog, Low power

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 32.56 dBm
Ref 32.6 dBm Att 20 dB 1 Swr 1.7 s 851.100000000 MHz
30— Offset 40,8 dB
[ A]
20
1 PK
VIEW
LVL
2 P
VIEW
3DB
} l ¥
Center 851.1 MHz 15 kHz/ Span 150 kHz
Date: 25.APR.2019 08:29:35
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.6.23. Configuration: Mask B, Band 4: 851-869MHz, 860.1MHz, 25 KHz, Analog, Low power

®

Ref 32.5 dBm

Att

20 dB

1

*RBW 300 Hz

*VBW 3 kHz
SWT 1.7 s

Marker 1 [T1 ]
32.48 dBm
860.100000000 MHz

—20

30 Offset 40/8 dB

1 PK
VIEW

10

N
X

WK B

Center 860.1 MHz

Date: 25.APR.2019 08:32:01

15 kHz/

Span 150 kHz

5.8.6.24. Configuration: Mask B, Band 4: 851-869MHz, 868.9MHz, 25 KHz, Analog, Low power

Ref 32.5 dBm

ALt

20 dB

1

*RBW 300 Hz

*VBW 3 kHz
SWT 1.7 s

Marker 1 [T1 ]
32.49 dBm
868.900000000 MHz

30— OFfset

40/8 dB

20

10

Center 868.9 MHz

Date: 25.APR.2019 08:34:43

15 kHz/

Span 150 kHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.7. Test Data- EMISSION MASKS- MASK D
5.8.7.1. Configuration: Mask D, Band 3:, 806.1MHz, 12.5 KHz, Analog, High power, Rule Part: IC

® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 45.46 dBm
Ref 45.5 dBm Att 30 dB 1 SWT 6 s 806.100080128 MHz
Offset 40,8 dB
40
[ A
1 PK 30
VIEW
LVL
AN 20
M=
—10
" I |
-10 m 3DB
MASK-D t
—-30- + AM
+
—=50-
Center 806.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:16:21

5.8.7.2. Configuration: Mask D, Band 3: 815.1MHz, 12.5 KHz, Analog, High power, Part: FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.43 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 815.100000000 MHz

Ooffset 40,8 dB

40

1 PK |-30

AN 20

10

—=30-

-50

Center 815.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:24:32

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
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UHF P25 Transceiver, Model: IC-F7540

Page 115 of 198
FCC ID: AFJ399100

5.8.7.3. Configuration: Mask D, Band 3: 823.9MHz, 12.5 KHz, Analog, High power Part: FCC 90.210 & IC

®

1 PK
VIEW

Date:

5.8.7.4. Configuration:

Date:

*RBW 100 Hz
*VBW 1 kHz

Ref 45.5 dBm Att 30 dB 1 SWT 6 s
v

Marker 1 [T1 ]
45.47 dBm
823.900000000 MHz

Offset
40

40,8 dB

30

. ﬂ.

10

\\l\

— |

MASK-D ﬂ |

an
Lyl

l.l.l,

RN e Wk

—=50-

Center 823.9 MHz 5 kHz/

26.APR.2019 08:37:40

*VBW 1 kHz

Ref 45.1 dBm Att 30 dB 1 SWT 6 s

Span 50 kHz

Marker 1 [T1 ]

45.01 dBm
851.100000000 MHz

3DB

Mask D, Band 4: 851.1MHz, 12.5 KHz, Analog, High power Rule Part: IC

*RBW 100 Hz

Offset 40/8 dB

~40

30

20

10

e

—=10-

MASK-D I

!

—=30-

B

-50

Center 851.1 MHz 5 kHz/

26.APR.2019 09:01:50

Span 50 kHz

ULTRATECH GROUP

OF LABS
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.7.5. Configuration: Mask D, Band 4: 860.1MHz, 12.5 KHz, Analog, High power FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 44.86 dBm
Ref 44.9 dBm Att 30 dB 1 SWT 6 s 860.099919872 MHz
Offset 40,8 dB
a0
"
1Pk 30
VIEW
LVL
B | 2°
MET

3DB

R —

Center 860.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 09:04:59

5.8.7.6. Configuration: Mask D, Band 4: 868.9MHz, 12.5 KHz, Analog, High power FCC 90.210 & IC

® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 44.79 dBm
Ref 44.9 dBm Att 30 dB 1 SwT 6 s 868.899919872 MHz
Offset 40,8 dB
40
[ A]
1Pk |-30
VIEW
LVL
2 Py}
MED
3DB
-50
Center 868.9 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 09:11:59
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.7.7. Configuration: Mask D, Band 3: 806.1MHz, F1E&F1D, Digital, High power Rule Part: IC

® ~RBW 100 Hz Marker 1 [T1 ]
“VBW 1 KHz 45.46 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 806.100080128 MHz

Offset 40,8 dB

40
1PK |30
VIEW
LVL
B | 20
VIEW

. |
/)

—-10-

3D0B
MASK-D ﬂ/ | \N\

-30

/J"—JE-/

—=50-

Center 806.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:18:32

5.8.7.8. Configuration: Mask D, Band 3: 815.1MHz, F1E&F1D, Digital, High power FCC 90.210 & IC

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.43 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 815.100000000 MHz

Offset 40/8 dB

“ &

Center 815.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:26:23

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.7.9. Configuration: Mask D, Band 3: 823.9MHz, F1E&F1D, Digital, High power FCC 90.210 & IC

® ~RBW 100 Hz Marker 1 [T1 ]
“VBW 1 KHz 45.47 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 823.900000000 MHz

Offset 40,8 dB

40

R
b

by

Span 50 kHz

—=50-

Center 823.9 MHz 5 kHz/

Date: 26.APR.2019 08:44:33

5.8.7.10. Configuration: Mask D, Band 4: 851.1MHz, F1E&F1D, Digital, High power Rule Part: IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.01 dBm

Ref 45.1 dBm Att 30 dB 1 SWT 6 s 851.100000000 MHz

Offset 40,8 dB

L A -
g1
|

2 PKENREY T

10

Center 851.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 09:00:29

File #: 191COM10_FCC90
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.7.11. Configuration: Mask D, Band 4: 860.1MHz, F1E&F1D, Digital, High power FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 44.86 dBm
Ref 44.9 dBm Att 30 dB 1 SWT 6 s 860.099919872 MHz
Offset 40,8 dB
~40
1Pk 30 ) {
VIEW
LVL
B | 2°
VIEW
10
o
-10 3DB
MASK-D | |

Center 860.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 09:06:25

5.8.7.12. Configuration: Mask D, Band 4: 868.9MHz, F1E&F1D, Digital, High power FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 44.79 dBm
Ref 44.9 dBm Att 30 dB 1 SWT 6 s 868.899919872 MHz
v
Offset 40/8 dB
40
[ A
1Pk |-30
VIEW
LVL

2 PN \J
MEY "j
F|

10 N
—-10 3DB
MASK-D N u\u

Center 868.9 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 09:13:36
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.7.13. Configuration: Mask D, Band 3: 806.1MHz, F1W, Digital, High power Rule Part: IC

® ~RBW 100 Hz Marker 1 [T1 ]
“VBW 1 KHz 45.46 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 806.100080128 MHz

Offset 40,8 dB

3DB

Center 806.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:20:37

5.8.7.14. Configuration: Mask D, Band 3: 815.1MHz, F1W, Digital, High power FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.43 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 815.100000000 MHz

Offset 40,8 dB

w M‘ .
( !

10

Center 815.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:28:39

File #: 191COM10_FCC90
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FCC ID: AFJ399100

FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

5.8.7.15. Configuration: Mask D, Band 3: 823.9MHz, F1W, Digital, High power FCC 90.210 & IC

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.47 dBm

Ref 45.5 dBm Att 30 dB 1 SWT 6 s 823.900000000 MHz

Offset 40,8 dB

. My -

1 PK -30
VIEW
LVL
2 PKEEI J
VIE Nrﬂ Mu
10
-10 3DB

Center 823.9 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:46:29

5.8.7.16. Configuration: Mask D, Band 4: 851.1MHz, F1W, Digital, High power Rule Part: IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.01 dBm

Ref 45.1 dBm Att 30 dB 1 SWT 6 s 851.100000000 MHz

Ooffset 40,8 dB
40

Center 851.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 08:59:15
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 122 of 198
FCC ID: AFJ399100

Ref 44.9 dBm

Att

30 dB

*RBW 100 Hz

*VBW 1 kHz

1 SWT 6 s

Marker 1 [T1 ]

860.099919872 MHz

Offset

40,8 dB

~40

~30

o

=

Center 860.1 MHz

Date: 26.APR.2019 09:08:02

5.8.7.17.
5.8.7.18.

®

Date:

5 kHz/

*RBW 100 Hz

Marker 1 [T1 ]

“VBW 1 kHz

Ref 44.9 dBm Att 30 dB 1 SWT 6 s 868.899919872 MHz
Offset 40/8 dB
a0
30
—20
va
VJU

_10 |
MASK-D / WW
30 h[)
-50

Configuration: Mask D, Band 4: 860.1MHz, F1W, Digital, High power FCC 90.210 & IC

3DB

Configuration: Mask D, Band 4: 868.9MHz, F1W, Digital, High power FCC 90.210 & IC

Center 868.9 MHz

26.APR.2019 09:16:11

5 kHz/

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.7.19. Configuration: Mask D, Band 3: 806.1MHz, 12.5 KHz, Analog, Low power Rule Part: IC

® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 33.07 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 6 s 806.100080128 MHz
30— Offset 40.8 dB
20
1 PK
VIEW
LVL
10
2 PN
VIEW |
0
-10
308
[l
I\
Al
Center 806.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:02:28

5.8.7.20. Configuration: Mask D, Band 3: 815.1MHz, 12.5 KHz, Analog, Low power FCC 90.210 & IC

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 33.06 dBm

Ref 33.1 dBm Att 20 dB 1 SWT 6 s 815.100080128 MHz

30 Offset 40]8 dB

Center 815.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:09:49
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 124 of 198
FCC ID: AFJ399100

5.8.7.21. Configuration: Mask D, Band 3: 823.9MHz, 12.5 KHz, Analog, Low power FCC 90.210 & IC
® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 33.13 dBm
Ref 33.2 dBm Att 20 dB 1 SWT 6 s 823.900000000 MHz
30 Offset 40.8 dB
[ A]
20
1 PK
VIEW
10 LvL
2 PK}
VIEW
[}
-10
MASK-D A|
“ 308
a0 |
-40
-60
Center 823.9 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:19:00
5.8.7.22. Configuration: Mask D, Band 4: 851.1MHz, 12.5 KHz, Analog, Low power Rule Part: IC
® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 32.81 dBm
Ref 33 dBm Att 20 dB 1 SWT 6 s 851.100000000 MHz
30 OFfset 408 dB
—20
1 PK
VIEW
10 .
2 PKj
il
0
-10
MASK-D
=20
“ 3DB
30 |
-40
—-60-
Center 851.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:28:42
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 125 of 198
FCC ID: AFJ399100

5.8.7.23. Configuration: Mask D, Band 4: 860.1MHz, 12.5 KHz, Analog, Low power FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 32.69 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 6s 860.100000000 MHz
30 Offset 40/8 dB
[ A
—20
1 PK
VIEW
10 LVL
2 PK]
VIEW “
o
-10
MASK-D
| Magkb |
3DB
I
L0 M | | M
L | e
2 i) (]
—-60-
Center 860.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:35:59

5.8.7.24. Configuration: Mask D, Band 4: 868.9MHz, 12.5 KHz, Analog, Low power FCC 90.210 & IC

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 32.71 dBm

Ref 32.8 dBm Att 20 dB 1 SWT 6 s 868.900000000 MHz

30—Offset 40/8 dB

20

10
2 PK
I “

—=30-

~-40

Center 868.9 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:43:07

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: 191COM10_FCC90
May 15, 2019

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



Page 126 of 198
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

5.8.7.25. Configuration: Mask D, Band 3: 806.1MHz, F1E&F1D, Digital, Low power Rule Part: IC
® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 33.07 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 6 s 806.100080128 MHz
30 Offset 40.8 dB i
ﬂ
VIEW " 'I "
Center 806.1 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:04:24
5.8.7.26. Configuration: Mask D, Band 3: 815.1MHz, F1E&F1D, Digital, Low power FCC 90.210 & IC

*RBW 100 Hz

Marker 1 [T1 ]

*VBW 1 kHz 33.06 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 6 s 815.100080128 MHz
30 OFfset 408 dB
n
20
1 PK
VIEW
LVL
10
2 P
VIEW
o
-10
MASK-D
rf‘m N 3DB
—-30 \
-40
—=-60-
Center 815.1 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:11:38

File #: 191COM10_FCC90
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model

: IC-F7540

Page 127 of 198

FCC ID: AFJ399100

Configuration: Mask D, Band 3: 823.9MHz, F1E&F1D, Digital, Low power FCC 90.210 & IC

5.8.7.27.
® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 33.13 dBm
Ref 33.2 dBm Att 20 dB 1 SWT 6 s 823.900000000 MHz
30 Off$et 4048 dB
[ A]
| 20 nAjJL\M
1 PK
VIEW
] “m LVL
—10
2 PK|
M=
Hl 3DB
o
bﬁﬁm %\F.ﬁ ol
Center 823.9 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:20:28
5.8.7.28. Configuration: Mask D, Band 4: 851.1MHz, F1E&F1D, Digital, Low power Rule Part: IC

®

Date:

*RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 32.81 dBm
Ref 33 dBm Att 20 dB 1 SWT 6 s 851.100000000 MHz
v
30 Offset  40./8 dB
[ A
20
10 IW \1\‘ LVL
) er W
L 10 i
MASK-D / ,,A['

i\
y

ML

fepnig

Center 851.1 MHz

26.APR.2019 10:30:13

5 kHz/

Span 50 kHz
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.7.29. Configuration: Mask D, Band 4: 860.1MHz, F1E&F1D, Digital, Low power FCC 90.210 & IC

® ~RBW 100 Hz Marker 1 [T1 ]
“VBW 1 KHz 32.69 dBm

Ref 32.7 dBm Att 20 dB 1 SWT 6 s 860.100000000 MHz

|30 Offset 40.8 dB

W\

3DB

Center 860.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:37:34

5.8.7.30. Configuration: Mask D, Band 4: 868.9MHz, F1E&F1D, Digital, Low power FCC 90.210 & IC

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 32.71 dBm

Ref 32.8 dBm Att 20 dB 1 SWT 6 s 868.900000000 MHz

30 Offset 40/8 dB

Center 868.9 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:44:44
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.7.31. Configuration: Mask D, Band 3: 806.1MHz, F1W, Digital, Low power Rule Part: IC

® ~RBW 100 Hz Marker 1 [T1 ]
“VBW 1 KHz 33.07 dBm

Ref 33.1 dBm Att 20 dB 1 SWT 6 s 806.100080128 MHz

30— Offset 40.8 dB

thﬁ m

20 A
1 PK v
VIEW
LVL
10 o
2 PK
VIEW

0

vv\’h 3DB

Center 806.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:06:24

5.8.7.32. Configuration: Mask D, Band 3: 815.1MHz, F1W, Digital, Low power FCC 90.210 & IC

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 33.06 dBm
Ref 33.1 dBm Att 20 dB 1 SWT 6 s 815.100080128 MHz
v
30 OFfset  40]8 dB
[ A]
20
1 PK
VIEW
LVL
~10 | X
2 PK]
MIET

-10

MASK-D \

Center 815.1 MHz 5 kHz/ Span 50 kHz

Date: 26.APR.2019 10:14:12
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.7.33. Configuration: Mask D, Band 3: 823.9MHz, F1W, Digital, Low power FCC 90.210 & IC
® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 33.13 dBm
Ref 33.2 dBm Att 20 dB 1 SWT 6 s 823.900000000 MHz
30 Off$et 4048 dB
bl
VIEW | / l\'tL "
VI1E) . l}fr %
Center 823.9 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:25:01
5.8.7.34. Configuration: Mask D, Band 4:851.1MHz, F1W, Digital, Low power Rule Part: IC

*RBW 100 Hz
*VBW 1 kHz

Marker 1 [T1 ]

®

32.81 dBm

Ref 33 dBm Att 20 dB 1 SWT 6 s 851.100000000 MHz
30 OFfset 408 dB
[ A
20
1 PK
VIEW
10 LVL
2 PK}
VIEW
o hu
--10 I !
MASK-D / r”‘r \‘ \
v\’h 30B
MLLL
Center 851.1 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:32:02
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.8.7.35. Configuration: Mask D, Band 4: 860.1MHz, F1W, Digital, Low power FCC 90.210 & IC
® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 32.69 dBm
Ref 32.7 dBm Att 20 dB 1 SWT 6 s 860.100000000 MHz
|30 Offset 40.8 dB
[ A]
20
1 PK
VIEW
1o } LVL
2 P M \\y
VIE)
Lo I}
=10
M@§K7D /
3DB
-30
-40
0
—-60
Center 860.1 MHz 5 kHz/ Span 50 kHz
Date: 26.APR.2019 10:39:54
5.8.7.36. Configuration: Mask D, Band 4: 868.9MHz, F1W, Digital, Low power FCC 90.210 & IC
® *RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 32.71 dBm
Ref 32.8 dBm Att 20 dB 1 SWT 6 s 868.900000000 MHz
30 Offset 40/8 dB
A, =
1 PK v
VIEW
LvL

/7
u

Center 868.9 MHz

Date: 26.APR.2019 10:46:37

5 kHz/

Span 50 kHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.8. Test Data- EMISSION MASKS- MASK H
5.8.8.1. Configuration: Mask H, Sub Band 3: 806-809MHz, 806.1MHz, F1E&F1D, Digital, High power

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.54 dBm

Ref 45.6 dBm Att 30 dB 1 SWT 12 s 806.100000000 MHz

Offset 40,8 dB

i -
ol iy
/

Center 806.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 14:50:44

5.8.8.2. Configuration: Mask H, Sub Band 4: 851-854MHz, 851.1MHz, F1E&F1D, Digital, High power

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.03 dBm
Ref 45.1 dBm Att 30 dB 1 SWT 12 s 851.100000000 MHz
Ooffset 40,8 dB
40
[ A
1 PK 30
VIEW
LVL
2 PKEEY
VIEW
10
~o
WASK_H
--20
-30
-4
--50
Center 851.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 14:57:15
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
FCC ID: AFJ399100

UHF P25 Transceiver, Model: IC-F7540

5.8.8.3. Configuration: Mask H, Sub Band 3: 806-809MHz, 806.1MHz, F1W, Digital, High power

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.54 dBm
Ref 45.6 dBm Att 30 dB 1 SWT 12 s 806.100000000 MHz
Offset 40.8 dB / \
40
1 PK 30
VIEW
LVL
2 PK] 20
VIEV

R
SRR/

Span 100 kHz

Center 806.1 MHz 10 kHz/

Date: 25.APR.2019 14:52:47

5.8.8.4. Configuration: Mask H, Sub Band 4: 851-854MHz, 851.1MHz, F1W, Digital, High power

® “RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 45.03 dBm
Ref 45.1 dBm Att 30 dB 1 SWT 12 s 851.100000000 MHz
Offset 40.8 dB / \
40
/ \ o
1 PK 30 !
VIEW
LVL
2 PRy
VIEW

=~

&
P
=

Center 851.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 14:59:40

File #: 191COM10_FCC90
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers

UHF P25 Transceiver, Model

: IC-F7540

Page 134 of 198
FCC ID: AFJ399100

5.8.8.5. Configuration: Mask H, Sub Band 3: 806-809MHz, 806.1MHz, F1E&F1D, Digital, Low power

®

Ref 33.1 dBm

Att

20 dB

*RBW 100 Hz
*VBW 1 kHz
1 SwT 12 s

Marker 1 [T1 ]

33.07 dBm
806 .100000000 MHz

1 PK
VIEW

_30Offset

20

~10

40,8 dB

g

I
iR\

WASK_H

3DB

Hubli

Date:

5.8.8.6. Configuration:

Date:

Center 806.1 MHz

25.APR.2019 15:12:16

10 kHz/

Span 100 kHz

Mask H, Sub Band 4: 851-854MHz, 851.1MHz, F1E&F1D, Digital, Low power

*RBW 100 Hz
*VBW 1 kHz

Marker 1 [T1 ]
32.82 dBm

Ref 32.9 dBm Att 20 dB 1 SWT 12 s 851.100000000 MHz
30 Offset 408 dB

[ A
20 y//(
- / {d N\ \ .
i | (tr/ hﬂ
AR H

Center 851.1 MHz

25.APR.2019 15:18:08

10 kHz/

Span 100 kHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.8.8.7. Configuration: Mask H, Sub Band 3: 806-809MHz, 806.1MHz, F1W, Digital, Low power

® ~RBW 100 Hz Marker 1 [T1 ]
*VBW 1 kHz 33.07 dBm

Ref 33.1 dBm Att 20 dB 1 SwT 12 s 806.100000000 MHz

| 30 OFfset 408 dB [ \

[ |

= AN

WASK_H

Y

Center 806.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 15:14:10

5.8.8.8. Configuration: Mask H, Sub Band 4: 851-854MHz, 851.1MHz, F1W, Digital, Low power

® *RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 32.82 dBm

Ref 32.9 dBm Att 20 dB 1 SWT 12 s 851.100000000 MHz
v

30 Offset 40]8 dB
[ A
20
1 PK
VIEW
10 / I/ LVL
| }‘

0

AR H (K l\
20 R

Center 851.1 MHz 10 kHz/ Span 100 kHz

Date: 25.APR.2019 15:20:14
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.9. TRANSMITTER ANTENNA POWER SPURIOUS/HARMONIC CONDUCTED EMISSIONS [8§
2.1051, 2.1057, 22.359, & 90.210]

5.9.1. Limits

Emissions shall be attenuated below the mean output power of the transmitter as follows:

FCC Rules Attenuation Limit (dBc)

§ 90.210(b) At least 43 + 10 log (P) dB.

§ 90.210(d) At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation.
§ 90.543(b) At least 43 + 10 log (P) dB

5.9.2. Method of Measurements

Refer to Section 8.5 of this report for measurement details

5.9.3. Test Data

Note: There was no difference in spurious/harmonic emissions on the pre-scans for different channel spacing
and modulation types. Therefore, the rf spurious/harmonic emissions in this section would be performed
for Digital modulation with 12.5 kHz channel spacing F1W Digital. The frequencies were investigated from
30 MHz- 9 GHz.

5.9.3.1. Configuration: Tx Conducted Emission, Band 1: 769-775MHz, 769.1MHz, F1W, Digital, High power

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 1 MHz 4464 dBm

Ref 50 dBm *Att 20 dB SWT 100 ms 769.935897436 MHz

50 Offset 40/8 dB 1

40

—30-

—20

~10

iRiris

—=20-

A A A A A AL A SR g A=A AR At A b b A skl

—=-30-

—-40

-50

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 09:35:38
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FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
UHF P25 Transceiver, Model: IC-F7540

Page 137 of 198
FCC ID: AFJ399100

Date:

Date:

“RBW 1 MHz
*VBW 3 MHz

Ref 20 dBm Att 5 dB SWT 2.5 ms

Marker 1 [T1 ]
-33.60 dBm
1.307692308 GHz

20 Offset 40/8 dB

10

LVL

rcnTI3

--20-

_30 +

WMMWWWWMW 308

--40

—-60-

—=70-

-80

Start 1 GHz 50 MHz/
29.APR.2019 09:50:28
*RBW 1 MHz
*VBW 3 MHz
Ref 20 dBm Att 5 dB SWT 45 ms

Stop 1.5 GHz

Marker 1 [T1 ]
-26.62 dBm
1.536057692 GHz

20 Offset 40/8 dB

10

Markegr 2 [T1 (]
-24.32 dBm
2.305288462 GHz |

LVL

T3

3DB

—-60-

—=70-

-80

Start 1.5 GHz 750 MHz/

29.APR.2019 09:55:59

Stop 9 GHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.9.3.2. Configuration: Tx Conducted Emission, Band 1: 769-775MHz, 774.9MHz, F1W, Digital, High power

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 1 MHz 44 .58 dBm

Ref 50 dBm “Att 20 dB SWT 100 ms 776.153846154 MHz

50 Offset 40/8 dB 1

~40

I

20

10

R IR

=20

[T PR TENY Y PTY WV UNR BV YPRYRF VLI RV S URPRIEY | TV THRUYU R RO RO PO MRy TR PR TR Yy

-30

-40

-50

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 09:36:46

® “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -33.40 dBm

Ref 20 dBm Att 5 dB SWT 2.5 ms 1.366185897 GHz

20 Offget 40/8 dB

10

o

i3

—=-20-

-60

—=70-

-80

Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 29.APR.2019 09:51:15
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FCC ID: AFJ399100

Date:

5.9.3.3. Configuration:

Date:

*RBW 1 MHz Marker 2 [T1 ]
“VBW 3 MHz -24.88 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 2.317307692 GHz
20 Offset 40,8 dB Markdr 1 [T1][]
-29.61 dBm
10 1.548076923 GHz
o
rcnTI
--20 >
v I
-30
A A bttt Pl Aiptadpovtsnl
-40
--50
—-60
~-70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

29.APR.2019 09:57:40

Ref 40 dBm Att 25 dB

“*RBW 100 kHz
*VBW 1 MHz
SWT 100 ms

Marker 1 [T1 ]
33.54 dBm
769.935897436 MHz

40 Offget 40/8 dB

30

20

10

iz

-20

-30

MWWWWWMWMMMW

—-40

—=50-

-60

Start 30 MHz

29.APR.2019 09:45:11

97 MHz/

Stop 1 GHz

3DB

Tx Conducted Emission, Band 1: 769-775MHz, 769.1MHz, F1W, Digital, Low power
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FCC ID: AFJ399100

Date:

Date:

Ref 20 dBm Att 5 dB

*RBW 1 MHz
*VBW 3 MHz
SWT 2.5 ms

Marker 1 [T1 ]
-33.12 dBm
1.363782051 GHz

20 Offset 40/8 dB

10

rcnTI3

--20-

-30

--40

—-60-

—=70-

-80

Start 1 GHz

29.APR.2019 09:52:08

50 MHz/

*RBW 1 MHz

Stop 1.5 GHz

Marker 2 [T1 ]

*VBW 3 MHz -32.49 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 2.293269231 GHz
20 Offset 40,8 dB Markdr 1 [T1]]
-32.70 dBm
10 1.536057692 GHz
o
i3

—=70-

-80

Start 1.5 GHz

29.APR.2019 09:59:40

750 MHz/

Stop 9 GHz

3DB

3DB
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.9.3.4. Configuration: Tx Conducted Emission, Band 1: 769-775MHz, 774.9MHz, F1W, Digital, Low power

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 1 MHz 33.44 dBm
Ref 40 dBm Att 25 dB SWT 100 ms 776.153846154 MHz
40 Offget 40/8 dB 1
30
1 PK]
20 LVL
—10
—0
]
DB
—=20-
AAMM A SRS AR it s ot A ol AR, Wb A, ] g It bt o S
-30
-40
—=50-
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 29.APR.2019 09:46:10
® *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -34.05 dBm
Ref 20 dBm Att 5 dB SWT 2.5 ms 1.475160256 GHz
20 Offset 40/8 dB
10 [ A]
1 PK]
V1 E)
o LVL
T3
--20
-30 1
WWWMWMWMMW 3DB
-40
—=50-
- -60-
—=70
-80
Start 1 GHz 50 MHz/ Stop 1.5 GHz
Date: 29.APR.2019 09:52:46
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FCC ID: AFJ399100

Date:

5.9.3.5. Configuration:

Date:

*RBW 1 MHz Marker 1 [T1 ]

“VBW 3 MHz -31.28 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.447115385 GHz
20 Offset 40,8 dB
10
-0
rcnTI
--20.

—-60-

—=70-

-80

Start 1.5 GHz 750 MHz/

29.APR.2019 10:01:07

“*RBW 100 kHz
*VBW 1 MHz

Ref 50 dBm *Att 20 dB SWT 100 ms

Stop 9 GHz

Marker 1 [T1 ]
44 .30 dBm
799.471153846 MHz

50 Offget 40/8 dB

40

1

—30-

20

~10

iRiris

-20

—-30

WWWWWMWMMWW nsphng b st

—-40

-50

Start 30 MHz 97 MHz/

29.APR.2019 10:11:59

Stop 1 GHz

Tx Conducted Emission, Band 2: 799-805MHz, 799.1MHz, F1W, Digital, High power

3DB
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FCC ID: AFJ399100

Date:

Date: 29.APR.2019 10:27:14

“RBW 1 MHz
*VBW 3 MHz

Marker 1 [T1 ]
-34.12 dBm

Ref 20 dBm Att dB SWT 2.5 ms 1.336538462 GHz
20 Offset 40/8 dB

10 n
Lo LVL
oIz

--20

-30

--40

—-60-

—=70-

-80

Start 1 GHz 50 MHz/ Stop 1.5 GHz
29.APR.2019 10:19:00

*RBW 1 MHz Marker 1 [T1 ]

*VBW 3 MHz -30.64 dBm
Ref 20 dBm ALt dB SWT 45 ms 2.798076923 GHz
20 Offset 40/8 dB
10 [ A
Lo LVL
oIz
=20

—-60-

—=70-

-80

Start 1.5 GHz

750 MHz/

Stop 9 GHz
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UHF P25 Transceiver, Model: IC-F7540

Page 144 of 198
FCC ID: AFJ399100

5.9.3.6. Configuration: Tx Conducted Emission, Band 2: 799-805MHz, 804.9MHz, F1W, Digital, High power

®

Date:

Date:

*RBW 100 kHz
*VBW 1 MHz

Marker 1 [T1 ]

44.25 dBm

Ref 50 dBm “Att 20 dB SWT 100 ms 805.689102564 MHz
50 Offset 40/8 dB
a0
30 LVL
—20
—10
—0
DB
RN
-20
HAA AR A HAAA R AP AN A i A A AR AN AN o A A
-30
—-40
-50
Start 30 MHz 97 MHz/ Stop 1 GHz
29.APR.2019 10:13:02
*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -33.16 dBm
Ref 20 dBm Att 5 dB SWT 2.5 ms 1.430288462 GHz
20 Offset 40/8 dB
10 [ A]
o LVL
T3
--20
_30 1
WWMMMMMWWWWWWWW 308
-40
—=50-
- -60-
—=70
-80
Start 1 GHz 50 MHz/ Stop 1.5 GHz

29.APR.2019 10:20:07
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FCC ID: AFJ399100

® *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -31.37 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.507211538 GHz
20 Offset 40,8 dB
10
1 PK]
VIE Lo
rcnTI
--20.

—-60-

—=70-

-80

Start 1.5 GHz 750 MHz/

Date: 29.APR.2019 10:28:36
5.9.3.7. Configuration:

“*RBW 100 kHz
*VBW 1 MHz

Stop 9 GHz

Marker 1 [T1 ]
33.14 dBm

Ref 40 dBm Att 25 dB SWT 100 ms 799.471153846 MHz
40 Offget 40/8 dB 1
30
1 PK]
VIE 20
10
o
iz

-20

-30

—-40

WA oLl sttt A AR A A M A d AN gl g I

—=50-

-60

Start 30 MHz 97 MHz/

Date: 29.APR.2019 10:14:08

Stop 1 GHz

3DB

Tx Conducted Emission, Band 2: 799-805MHz, 799.1MHz, F1W, Digital, Low power

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
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® *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -33.43 dBm
Ref 20 dBm Att 5 dB SWT 2.5 ms 1.426282051 GHz
20 Offset 40/8 dB
10 [ A
1 PK]
V1 E)
o LVL
rcnTI3
—-20
-30 1
A A A st absg A el A AR A AR ARt i A gl oA\ s AN
—-40-
—=50-
—-60-
—=70
-80
Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 29.APR.2019 10:21:07

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -31.06 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.579326923 GHz
20 Offget 40/8 dB
10 [ A
1 _PK
VIE
Lo LVL
oIz
=20
1
-30
W%W. Pt s it At A Ay PVTEY o
-40
—-50
—-60.
—-70:
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

Date: 29.APR.2019 10:29:46
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FCC ID: AFJ399100

5.9.3.8. Configuration: Tx Conducted Emission, Band 2: 799-805MHz, 804.9MHz, F1W, Digital, Low power

®

Date:

Date:

Ref 40 dBm

*RBW 100 kHz
*VBW 1 MHz

Att 25 dB SWT 100 ms

Marker 1 [T1 ]

33.09 dBm

805.689102564 MHz

40 Offget 40/8 dB
30
20 LVL
—10
0
]
DB
--20.
MMMWWWMWWWWMWMWW
-30
-40
—=50-
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
29.APR.2019 10:17:06
*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -33.19 dBm
Ref 20 dBm Att 5 dB SWT 2.5 ms 1.311698718 GHz
20 Offset 40/8 dB
10 [ A]
o LVL
T3
--20
_30 1
WMW’WMM\WWWMWVWL TN Y P 3DB

Start 1 GHz

29.APR.2019 10:21:53

50 MHz/

Stop 1.5 GHz
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100
® “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -31.38 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 2.882211538 GHz
20 Offset 40/8 dB
10 [ A
1 PK]
V1 E)
o LVL
S L]
—-20-
1
-30
WWMWMWWMWWM s
—--40.
—=50-
—-60.
—=70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

Date: 29.APR.2019 10:30:34

5.9.3.9. Configuration: Tx Conducted Emission, Band 3: 806-824MHz, 806.1MHz, F1W, Digital, High power

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 1 MHz 45.52 dBm

Ref 50 dBm *Att 15 dB SWT 100 ms 807 .243589744 MHz
T

50 Offset 40/8 dB

40

S0 LvL

20

10

—--10-

LIMIT20

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 10:40:40

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
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FCC ID: AFJ399100

®

VIEW

Date:

I

Date:

Ref 20 dBm Att 5 dB

*RBW 1 MHz
*VBW 3 MHz

SWT 2.5 ms

Marker 1 [T1 ]
-33.51 dBm
1.380608974 GHz

20 Offget 40/8 dB

10

WWWMMWMWMW 308

—=50-

—-60-

=70

-80

Start 1 GHz 50 MHz/

29.APR.2019 10:54:06

*RBW 1 MHz

Stop 1.5 GHz

Marker 1 [T1 ]

LVL

“VBW 3 MHz -31.99 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 1.608173077 GHz
20 Offgset 40]/8 dB Markér 2 [T1]]
-31.12 dBm
10 2.413461538 GHz
o
-10
LIMIT20
2
mw%
-40
-50
-60
~-70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

29.APR.2019 11:34:24
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FCC ID: AFJ399100

5.9.3.10. Configuration: Tx Conducted, Band 3: 806-824MHz, 815.1MHz, F1W, Digital, High power

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 1 MHz 45.60 dBm

Ref 50 dBm “Att 15 dB SWT 100 ms 816.570512821 MHz
T

50 Offset 40/8 dB

40

,
-

20

10

-10

LIMIT20
=20

an MU N g A A A A RS i Ayl S sttt A W

-30

—-40

-50

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 10:40:01

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -32.79 dBm

Ref 20 dBm Att 5 dB SWT 2.5 ms 1.486378205 GHz

20 Offset 40/8 dB

10

=y
e}

<
I

-10

7I:£8/\ 1T20

Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 29.APR.2019 10:54:47
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FCC ID: AFJ399100

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -31.22 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.074519231 GHz
20 Offset 40,8 dB
10
1 Pkl
o
B LVL
-10
| LyyT20
1
M%w
RPN VUPRU T PV LT PRV RSV Y SV § o
-40
—-50:
—-60-
~-70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

Date: 29.APR.2019 11:25:07

5.9.3.11. Configuration: Tx Conducted, Band 3: 806-824MHz, 823.9MHz, F1W, Digital, High power

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 1 MHz 45.66 dBm
Ref 50 dBm “Att 15 dB SWT 100 ms 824 .342948718 MHz
50 Offset 40/8 dB I
a0 LA
W
L a0 i
20
10
o
3DB
-10
LIMIT20
=20
-30 v Wy e d \ﬂw‘Jhﬂvd‘Wﬁ'\/VMM
—-40-
-50
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 10:41:32
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FCC ID: AFJ399100

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -33.54 dBm
Ref 20 dBm Att 5 dB SWT 2.5 ms 1.310096154 GHz
20 Offget 40/8 dB
10 [ A
1 PK]
ME
LvL
-10
| LJpIT20
_30 3
WMWWWMWMWMWWWMXWW 3208
-40
—-50-
--60.
~-70
-80
Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 29.APR.2019 10:55:33

® “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -32.63 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 1.644230769 GHz
20 Offset 40/8 dB
10
o LVL
-10
LIMIT20
30
WMWW’JWAMMWA A Ao ik AR -
-40
-50
-60
—-70:
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

Date: 29.APR.2019 11:26:53
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FCC ID: AFJ399100

5.9.3.12.

Configuration: Tx Conducted, Band 3:

®

I

Date:

I

Date:

Ref 40 dBm *Att 20 dB

*RBW 100 kHz
*VBW 1 MHz
SWT 100 ms

Marker 1 [T1 ]

33.05 dBm
807.243589744 MHz

40 Offset 40/8 dB

1

30

10

-10

LIMIT2
=20 a

WA AR AN A s

—=50-

-60

Start 30 MHz

29.APR.2019 10:44:38

Ref 20 dBm Att 5 dB

97 MHz/

*RBW 1 MHz
*VBW 3 MHz
SWT 2.5 ms

Stop 1 GHz

Marker 1 [T1 ]
-33.80 dBm
1.471955128 GHz

20 Offset 40/8 dB

10

-10

7I:£8/\ 1T20

Start 1 GHz

29.APR.2019 10:56:17

50 MHz/

Stop 1.5 GHz

806-824MHz, 806.1MHz, F1W, Digital, Low power

ULTRATECH GROUP OF LABS
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FCC ID: AFJ399100

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -31.11 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.411057692 GHz
20 Offset 40,8 dB
10
1 _PK
Lo
-10
7I__£3}MT20
1
MMW
-40
—-50:
—=60-
=70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

Date: 29.APR.2019 11:29:03

5.9.3.13. Configuration: Tx Conducted , Band 3: 806-824MHz, 815.1MHz, F1W, Digital, Low power

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 1 MHz 33.11 dBm

Ref 40 dBm “Att 20 dB SWT 100 ms 816.570512821 MHz

40 Offset 40/8 dB R

30
W
M=,

10
o
-10
LIMIT2

| L4prT20

A PP AT AT AR A MBI Ry AN 1AM ANl

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 10:45:44
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FCC ID: AFJ399100

®

VIEW

Date:

VIEW

Date:

*RBW 1 MHz
*VBW 3 MHz
Ref 20 dBm Att 5 dB

SWT 2.5 ms

Marker 1 [T1 ]
-32.93 dBm
1.347756410 GHz

20 Offget 40/8 dB

10

WWWWWMWWWWM .

—=50-

—-60-

=70

-80

Start 1 GHz 50 MHz/

29.APR.2019 10:57:16

*RBW 1 MHz
*VBW 3 MHz

Ref 20 dBm Att 5 dB SWT 45 ms

Stop 1.5 GHz

Marker 1 [T1 ]
-30.83 dBm
3.206730769 GHz

20 Offget 40/8 dB

10

-10

7E£MIT20

-30

—=50-

Start 1.5 GHz 750 MHz/

29.APR.2019 11:29:56

Stop 9 GHz
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FCC ID: AFJ399100

5.9.3.14. Configuration: Tx Conducted , Band 3:

®

=y
e}

<
I

Date:

Date:

Ref 40 dBm *Att 20 dB

806-824MHz, 823.9MHz, F1W, Digital, Low power

*RBW 100 kHz
*VBW 1 MHz
SWT 100 ms

Marker 1 [T1 ]

33.21 dBm
824.342948718 MHz

40 Offset 40/8 dB

1

30

20

10

-10

LIMIT2
=20 a

gt st firreghga Aot s g A S AP AN Ay

—=50-

-60

Start 30 MHz 97 MHz/

29.APR.2019 10:46:24

Ref 20 dBm Att 5 dB

*RBW 1 MHz
*VBW 3 MHz
SWT 2.5 ms

Stop 1 GHz

Marker 1 [T1 ]
-33.27 dBm
1.296474359 GHz

20 Offset 40/8 dB

10

—=10-

LIMIT20

-30

—-40

WWMWWWWWMMMMWWWWWNWM

-80

Start 1 GHz 50 MHz/

29.APR.2019 10:58:05

Stop 1.5 GHz

3DB

ULTRATECH GROUP
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UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100
® “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -31.08 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 2.798076923 GHz
20 Offget 40/8 dB
10
1 PK]
o
LvL
-10
7I__£8AIT20
1
ﬁwwwwww
A AL A AR NI
-40
—-50-
—-60-
—=70-
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

Date: 29.APR.2019 11:30:40

5.9.3.15. Configuration: Tx Conducted , Band 4: 851-869MHz, 851.1MHz, F1W, Digital, High power

® ~RBW 100 KHz Marker 1 [T1 ]
“VBW 1 MHz 45.19 dBm

Ref 50 dBm *Att 15 dB SWT 100 ms 852.323717949 MHz

50 Offset 40/8 dB T

40

ME |,

—20

10

3DB

—=-10-

LIMIT20
=20

[PV RO TIPUAT PN (X WU SRR CIRTHA TIPS TN W 1 YRV TN SA VTR W T 9Y N BUNWIIRT

-30

—-40

-50

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 12:44:10
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FCC ID: AFJ399100

Date:

Date:

*RBW 1 MHz
*VBW 3 MHz

Ref 20 dBm Att 5 dB SWT 2.5 ms

Marker 1 [T1 ]
-34.02 dBm
1.278044872 GHz

20 Offget 40/8 dB

10

—=10-

LVL

LIMIT20

-30 1

WWMWWW“WWVMWWWW 308

--40

—-60-

—=70-

-80

Start 1 GHz 50 MHz/
29.APR.2019 12:50:14
*RBW 1 MHz
*VBW 3 MHz
Ref 20 dBm Att 5 dB SWT 45 ms

Stop 1.5 GHz

Marker 2 [T1 ]
-31.02 dBm
2.545673077 GHz

20 Offset 40/8 dB

10

Marker 1 [T1 (]
-32.53 dBm
1.692307692 GHz |IN

LVL

-30
M%WMNN b is ANt A

—=-60-

—=70-

-80

Start 1.5 GHz 750 MHz/

29.APR.2019 12:57:53

Stop 9 GHz
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

5.9.3.16.

®

*RBW 100 kHz
*VBW 1 MHz

Marker 1 [T1 ]
45.10 dBm

Ref 50 dBm 15 dB SWT 100 ms 861.650641026 MHz
50 Offset 40,8 dB 1
40
1 Pkl
20
20
~10
0
~-10.
LIMIT20
--20
”A§B“¢NMVMHA{D*kvhﬂhv~lwﬁk$whuluuhwvk&)Mﬂ“ Mol I SR A Ay A g dma A
—-40.
-50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 29.APR.2019 12:45:24
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -33.20 dBm
Ref 20 dBm 5 dB SWT 2.5 ms 1.487980769 GHz

20 Offget 40/8 dB
10
1 PK]
VIE Lo
—=10-
LIMIT20
-30

-50

—-60

—=70-

-80

3DB

3DB

Start 1 GHz

Date: 29.APR.2019 12:50:58

50 MHz/ Stop 1.5 GHz

Configuration: Tx Conducted , Band 4: 851-869MHz, 860.1MHz, F1W, Digital, High power

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File #: 191COM10_FCC90
May 15, 2019

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers
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FCC ID: AFJ399100

® *RBW 1 MHz Marker 2 [T1 ]
*VBW 3 MHz -31.68 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 2.581730769 GHz
20 Offget 40/8 dB Markdr 1 [T1]]
-33.86 dBm
10 1.716346154 GHz |
1 Pkl
VIE|
Lo LVL
~-10
LIMIT20
2
WMMMWW\MNA g it oA
I{,,\ll W
M 3DB
-40.
--50-
- -60.
~-70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz
Date: 29.APR.2019 13:00:08

5.9.3.17. Configuration: Tx Conducted , Band 4: 851-869MHz, 868.9MHz, F1W, Digital, High power

“*RBW 100 kHz
*VBW 1 MHz
SWT 100 ms

Marker 1 [T1 ]
44.98 dBm

Ref 50 dBm *Att 15 dB 869.423076923 MHz

50 Offset 40/8 dB 1

40

—30- LvL

—20

~10

3DB

-10

LIMIT20
=20

A ALY AP A bt AL gt g s iy Ao Uit Lo

—-30

—-40

-50

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.APR.2019 12:46:06
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UHF P25 Transceiver, Model: IC-F7540
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FCC ID: AFJ399100

Ref 20 dBm

*RBW 1 MHz
*VBW 3 MHz

Att 5 dB SWT 2.5 ms

Marker 1 [T1 ]
-33.85 dBm
1.424679487 GHz

20 Offset

10

40/8 dB

—=10-

LVL

LIMIT20

-30

--40

e Y e e Wb“”“"w“‘““ﬂw;uwwwﬂ‘ 3DB

—-60-

—=70-

-80

Start 1 GHz

Date: 29.APR.2019 12:51:37

Ref 20 dBm

50 MHz/

“RBW 1 MHz
*VBW 3 MHz

Att 5 dB SWT 45 ms

Stop 1.5 GHz

Marker 2 [T1 ]
-30.85 dBm
2.822115385 GHz

Markgr 1 [T1 (]
-33.47 dBm
1.728365385 GHz

20 Offset 40/8 dB
10
1 PK]
V 1EW Lo
--10
LIMIT20
=20
2

—-40

W%W N TR TN FRPT N PERVEY i

—=50-

—-60-

-70

-80

Start 1.5 GHz

Date: 29.APR.2019 13:02:12

750 MHz/

Stop 9 GHz
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5.9.3.18.

Configuration: Tx Conducted , Band 4: 851-869MHz, 851.1MHz, F1W, Digital, Low power

®

Date:

Date:

Ref 40 dBm *Att 20 dB

*RBW 100 kHz
*VBW 1 MHz
SWT 100 ms

Marker 1 [T1 ]
32.86 dBm
852.323717949 MHz

40 Offget 40/8 dB

1

30
20 LVL
10
o
~-10
308
LIMIT20
4y
s ML A A Ao A b o N dd iAo
-40
~-50-
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
29.APR.2019 12:47:37
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -34.00 dBm
Ref 20 dBm Att 5 dB SWT 2.5 ms 1.278044872 GHz
20 Offget 40/8 dB
10 [ A]
Lo LVL
~-10
LIMIT20
-30 1
mhJ¢kbuNﬁh¢bhﬂmwmxﬁhwﬂum»$uquHM»AquﬂhJU*LMHPJJJL1u~¢ﬂﬁh*mmbvﬂhhﬂuAkhwuwwkvﬁkidhﬁﬂ 308
-40
--50-
--60.
~-70
-80
Start 1 GHz 50 MHz/ Stop 1.5 GHz

29.APR.2019 12:52:20
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® *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -31.17 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.447115385 GHz
20 Offget 40/8 dB
10
1 PK]
V1 E Lo
—-10-
LIMIT20
1
-30
W%WWMMM
—--40.
—=50-
—-60-
—=70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz
Date: 29.APR.2019 13:03:13

5.9.3.19.

Date:

Ref 40 dBm *Att 20 dB

“*RBW 100 kHz
*VBW 1 MHz
SWT 100 ms

Marker 1 [T1 ]
32.76 dBm
861.650641026 MHz

40 Offget 40/8 dB

30

1

20

10

-10

LIMIT20
=20

WWNMWWWW

3DB

—-40

—=50-

-60

Start 30 MHz

29.APR.2019 12:48:15

97 MHz/

Stop 1 GHz

Configuration: Tx Conducted , Band 4: 851-869MHz, 860.1MHz, F1W, Digital, Low power
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Date:

Date:

*RBW 1 MHz
*VBW 3 MHz

Marker 1 [T1 ]
-33.23 dBm

Ref 20 dBm Att 5 dB SWT 2.5 ms 1.447916667 GHz
20 Offget 40/8 dB
10 n
o LVL
—-10-
LIMIT20
-30 1
WWMMWN»WMMMWA}MMWEMM 308
—-40-
—-50
—-60-
—-70
-80
Start 1 GHz 50 MHz/ Stop 1.5 GHz
29.APR.2019 12:52:56
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -31.65 dBm
Ref 20 dBm Att 5 dB SWT 45 ms 3.495192308 GHz
20 Offget 40/8 dB
10 [ A
o LVL
—-10-
LIMIT20
1
-30
&uwMM¢b4ﬂ¢ujuN”MMleWthw¢huuN\vA. IR dNNMAMhMMhAb¢M
308
-40
—-50
—-60-
—-70
-80
Start 1.5 GHz 750 MHz/ Stop 9 GHz

29.APR.2019 13:04:15
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5.9.3.20.

Configuration: Tx Conducted , Band 4: 851-869MHz, 868.9MHz, F1W, Digital, Low power

®

Date:

Date:

Ref 40 dBm *Att 20 dB

*RBW 100 kHz
*VBW 1 MHz

SWT 100 ms

Marker 1 [T1 ]

32.76 dBm
869.423076923 MHz

40 Offget 40/8 dB

1

10

—=10-

LIMIT20
fet

AN AN A A A SR A S s A

At A e i Al

Start 30 MHz

29.APR.2019 12:48:54

Ref 20 dBm Att 5 dB

97 MHz/

*RBW 1 MHz
*VBW 3 MHz
SWT 2.5 ms

Stop 1 GHz

Marker 1 [T1 ]
-34.01 dBm
1.401442308 GHz

20 Offset 40/8 dB

10

—=-10-

LIMIT20

3DB

Start 1 GHz

29.APR.2019 12:53:38

50 MHz/

Stop 1.5 GHz
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Date:

Ref 20 dBm

*RBW 1 MHz
*VBW 3 MHz

Att 5 dB SWT 45 ms

Marker 1 [T1 ]
-31.19 dBm
2.954326923 GHz

20 Offget 40/8 dB

10

—=10-

LIMIT20

1

-30
M%MWMM o

--40

—-60-

—=70-

-80

Start 1.5 GHz

29.APR.2019 13:04:59

750 MHz/

Stop 9 GHz
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5.10. ADJACENT CHANNEL POWER [§ 90.543]
5.10.1. Limits

§ 90.543 (a) The adjacent channel power (ACP) requirements for transmitters designed for various channel sizes
are shown in the following tables. Mobile station requirements apply to handheld, car mounted and control station
units. The tables specify a value for the ACP as a function of the displacement from the channel center frequency
and measurement bandwidth. In the following tables, “(s)” indicates a swept measurement may be used.

12.5 kHz Mobile Transmitter ACP Requirements

Offset from center frequency Measurement bandwidth Maximum ACP relative
(kHz) (kHz) (dBc)
9.375 6.25 -40
15.625 6.25 -60
21.875 6.25 -60
37.50 25.00 -60
62.50 25.00 -65
87.50 25.00 -65
150.00 100 -65
250.00 100 -65
350.00 100 -65
>400 to 12 MHz 30 (s) -75
12 MHz to paired receive band 30 (s) -75
In the paired receive band 30 (s) -100

25 kHz Mobile Transmitter ACP Requirements

Offset from center frequency Measurement bandwidth Maximum ACP relative
(kHz) (kHz) (dBc)
15.625 6.25 -40
21.875 6.25 -60
37.50 25 -60
62.50 25 -65
87.50 25 -65
150.00 100 -65
250.00 100 -65
350.00 100 -65
>400 kHz to 12 MHz 30 (s) =75
12 MHz to paired receive band 30 (s) -75
In the paired receive band 30 (s) -100

5.10.2. Method of Measurements
TIA-603-E and § 90.543

ULTRATECH GROUP OF LABS File #: 191ICOM10_FCC90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 15, 2019
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2, 22 and 90 , Non-Broadcast Radio Transceivers Page 168 of 198
UHF P25 Transceiver, Model: IC-F7540 FCC ID: AFJ399100

5.10.3. Test Data
5.10.3.1. Analog 12.5 kHz @ 769.1 MHZ

Mode Analog
Frequency(MHz) 769.1
Channel
Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -49.50 -49.88 -40
15.625 6.25 -71.99 -71.43 -60
21.875 6.25 -72.64 -71.98 -60
37.5 25 -66.37 -66.47 -60
62.5 25 -69.30 -69.45 -65
87.5 25 -71.78 -71.22 -65
150 100 -69.66 -69.90 -65
250 100 -74.26 -73.91 -65
350 100 -76.71 -76.75 -65
400 30 -86.35 -86.29 -75
12M 30 -93.80 -93.00 -75

5.10.3.2. Analog 12.5 kHz @ 774.9 MHZ

Mode Analog
Frequency(MHz) 774.9
Channel
Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -49.22 -52.17 -40
15.625 6.25 -72.69 -73.63 -60
21.875 6.25 -73.33 -73.44 -60
37.5 25 -68.17 -68.06 -60
62.5 25 -70.22 -70.60 -65
87.5 25 -72.43 -72.34 -65
150 100 -69.65 -69.63 -65
250 100 -73.71 -73.78 -65
350 100 -76.26 -76.48 -65
400 30 -85.01 -85.96 -75
12M 30 -93.71 -92.78 -75
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5.10.3.3. Analog 12.5 kHz @ 799.1 MHZ
Mode Analog
Frequency(MHz) 799.1
Channel
Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -49.33 -51.11 -40
15.625 6.25 -73.26 -73.90 -60
21.875 6.25 -73.86 -73.31 -60
37.5 25 -68.32 -67.84 -60
62.5 25 -70.35 -70.67 -65
87.5 25 -72.30 -72.68 -65
150 100 -69.74 -69.86 -65
250 100 -74.45 -74.38 -65
350 100 -76.90 -76.88 -65
400 30 -85.59 -85.83 -75
12M 30 -93.71 -92.86 -75
In paired receive
band 30(swept) -102.13 -103.26 -100
5.10.3.4. Analog 12.5 kHz @ 804.9 MHZ
Mode Analog
Frequency(MHz) 804.9
Channel
Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -50.11 -49.94 -40
15.625 6.25 -72.51 -72.35 -60
21.875 6.25 -72.68 -72.75 -60
37.5 25 -67.01 -69.35 -60
62.5 25 -69.16 -69.35 -65
87.5 25 -71.90 -71.42 -65
150 100 -68.09 -68.08 -65
250 100 -72.24 -72.04 -65
350 100 -74.89 -74.81 -65
400 30 -84.15 -84.11 -75
12M 30 -93.28 -92.44 -75
In paired receive
band 30(Swept) -102.52 -103.01 -100
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5.10.3.5. Digital FIE&F1D 12.5 kHz @ 769.1 MHZ
Digital
Mode F1E&F1D
Frequency(MHz) 769.1
Channel Spacing(KHz) 12.5
Measurement Maximum ACP
Offset BW Lower ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -40.66 -43.65 -40
15.625 6.25 -71.96 -72.27 -60
21.875 6.25 -72.68 -72.71 -60
37.5 25 -68.16 -67.80 -65
62.5 25 -70.38 -70.56 -65
87.5 25 -72.93 -72.95 -65
150 100 -70.79 -70.59 -65
250 100 -74.68 -74.57 -65
350 100 -77.03 -77.74 -65
400 30 -84.72 -85.07 -75
12M 30 -93.49 -94.00 -75
5.10.3.6. Digital FIE&F1D 12.5 kHz @ 774.9 MHZ
Digital
Mode F1E&F1D
Frequency(MHz) 774.9
Channel Spacing(KHz) 12.5
Measurement Maximum ACP
Offset BW Lower ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -40.68 -41.83 -40
15.625 6.25 -74.81 -74.69 -60
21.875 6.25 -74.88 -75.73 -60
37.5 25 -68.44 -68.34 -65
62.5 25 -70.44 -71.07 -65
87.5 25 -72.22 -72.57 -65
150 100 -69.43 -69.37 -65
250 100 -73.63 -73.26 -65
350 100 -76.23 -76.26 -65
400 30 -84.83 -85.07 -75
12M 30 -93.57 -93.61 -75
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5.10.3.7. Digital FIE&F1D 12.5 kHz @ 799.1 MHZ
Digital
Mode F1E&F1D
Frequency(MHz) 799.1
Channel Spacing(KHz) 12.5
Measurement Maximum ACP
Offset BW Lower ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -40.49 -43.70 -40
15.625 6.25 -73.89 -74.54 -60
21.875 6.25 -73.86 -74.21 -60
37.5 25 -68.56 -68.03 -65
62.5 25 -70.59 -71.15 -65
87.5 25 -73.67 -73.32 -65
150 100 -69.90 -69.94 -65
250 100 -74.22 -74.55 -65
350 100 -77.05 -76.89 -65
400 30 -85.95 -86.00 -75
12M 30 -93.42 -93.91 -75
In receive
band 30(Swept) -101.47 -103.02 -100
5.10.3.8. Digital FIE&F1D 12.5 kHz @ 804.9 MHZ
Digital
Mode F1E&F1D
Frequency(MHz) 804.9
Channel Spacing(KHz) 12.5
Measurement Maximum ACP
Offset BW Lower ACP Upper ACP Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -41.98 -41.34 -40
15.625 6.25 -73.87 -73.08 -60
21.875 6.25 -73.08 -74.19 -60
37.5 25 -67.43 -69.53 -65
62.5 25 -69.30 -69.53 -65
87.5 25 -71.74 -71.24 -65
150 100 -68.61 -68.85 -65
250 100 -73.21 -72.88 -65
350 100 -75.60 -75.61 -65
400 30 -83.82 -83.96 -75
12M 30 -92.41 -92.45 -75
In receive
band 30(Swept) -101.64 -101.98 -100
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5.10.3.9. Digital FIW 12.5 kHz @ 769.1 MHZ
Digital
Mode F1W
Frequency(MHz) 769.1
Channel Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP | Relative
(KHz) (KHZz) (dBc) (dBc) (dBc)
9.375 6.25 -41.87 -41.64 -40
15.625 6.25 -72.70 -72.06 -60
21.875 6.25 -73.21 -73.91 -60
37.5 25 -69.27 -69.24 -65
62.5 25 -72.10 -71.90 -65
87.5 25 -74.24 -74.51 -65
150 100 -70.17 -70.08 -65
250 100 -74.14 -74.30 -65
350 100 -77.15 -77.15 -65
400 30 -85.99 -85.28 -75
12M 30 -93.65 -93.63 -75
5.10.3.10. Digital FIW 12.5 kHz @ 774.9 MHZ
Frequency(MHz) 774.9
Channel Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP | Relative
(KHz) (KHZz) (dBc) (dBc) (dBc)
9.375 6.25 -41.10 -42.93 -40
15.625 6.25 -71.74 -71.74 -60
21.875 6.25 -73.10 -74.13 -60
37.5 25 -68.97 -69.94 -65
62.5 25 -71.63 -71.84 -65
87.5 25 -73.61 -74.05 -65
150 100 -70.17 -69.98 -65
250 100 -74.46 -74.29 -65
350 100 -77.14 -77.14 -65
400 30 -86.95 -87.00 -75
12M 30 -93.09 -93.03 -75
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5.10.3.11. Digital FIW 12.5 kHz @ 799.1 MHZ

Digital
Mode F1W
Frequency(MHz) 799.1
Channel Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP | Relative
(KHz) (KHz) (dBc) (dBc) (dBc)
9.375 6.25 -40.65 -43.72 -40
15.625 6.25 -72.40 -73.83 -60
21.875 6.25 -73.82 -74.14 -60
37.5 25 -69.08 -69.24 -65
62.5 25 -71.43 -71.67 -65
87.5 25 -73.87 -73.82 -65
150 100 -70.81 -70.35 -65
250 100 -74.68 -75.37 -65
350 100 -77.54 -77.89 -65
400 30 -85.28 -86.16 -75
12M 30 -93.35 -92.98 -75
In receive band 30(Swept) -102.12 -103.09 -100
5.10.3.12. Digital FIW 12.5 kHz @ 804.9 MHZ
Digital
Mode F1W
Frequency(MHz) 804.9
Channel Spacing(KHz) 12.5
Measurement Lower Maximum ACP
Offset BW ACP Upper ACP | Relative
(KHz) (KHZz) (dBc) (dBc) (dBc)
9.375 6.25 -45.88 -45.33 -40
15.625 6.25 -72.73 -72.89 -60
21.875 6.25 -73.11 -73.41 -60
37.5 25 -68.61 -70.00 -65
62.5 25 -71.23 -70.00 -65
87.5 25 -73.06 -73.00 -65
150 100 -69.35 -69.01 -65
250 100 -73.66 -73.59 -65
350 100 -75.88 -75.79 -65
400 30 -84.22 -84.28 -75
12M 30 -92.25 -92.81 -75
In receive band 30(Swept) -101.52 -102.17 -100
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5.11. TRANSMITTER SPURIOUS/HARMONIC RADIATED EMISSIONS [§§ 2.1053, 2.1057, 22.359,
80.211(f)(3) & 90.210]

5.11.1. Limits

Emissions shall be attenuated below the mean output power of the transmitter as follows:

FCC Rules Attenuation Limit (dBc)

§ 90.210(b) At least 43 + 10 log (P) dB.

§90.210(d) At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation.
§ 90.543(b) At least 43 + 10 log (P) dB

5.11.2. Method of Measurements

The spurious/harmonic ERP measurements are using substitution method specified in Section 8.2 of this report.

5.11.3. Test Data
Remarks:

e The RF spurious/harmonic emission characteristics for different channel spacing are indistinguishable.
Therefore, the following radiated emissions were performed at 12.5 kHz channel spacing Digital F1W
operation,

e The radiated emissions were performed with high power setting at 3 m distance to represents the worst-case
test configuration.

« The emissions were scanned from 30 MHz to 10" harmonics; all spurious emissions that are in excess of
20dB below the specified limit shall be recorded.

5.11.3.1. Near Lowest Frequency (769.1MHz) —-Band 1

Test Frequency (MHz): 769.1
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector | o :I::;r:t‘:, . Me':SR:re g Limit Margin
(MHz) (dBpV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1538.2 69.07 PEAK V -32.05 -13.0 -19.05
1538.2 70.59 PEAK H -28.85 -13.0 -15.85
All other emissions are more than 20 dB below the limit line.
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5.11.3.2. Near Highest Frequency (774.9MHz) —-Band 1

Test Frequency (MHz): 774.9
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector P:ira‘:?zgrt]i?)n MegsR:red Limit Margin
(MHz) (dBpV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1549.8 69.20 PEAK Vv -31.65 -13.0 -18.65

All other emissions are more than 20 dB below the limit line.

5.11.3.3. Near Lowest Frequency (799.1 MHz) -Band 2

Test Frequency (MHz): 799.1
Power Setting: HIGH
Limit (dBm): -13.0

All emissions are more than 20 dB below the limit line.

5.11.3.4. Near Highest Frequency (804.9MHz) —-Band 2

Test Frequency (MHz): 804.9
Power Setting: HIGH
Limit (dBm): -13.0
All emissions are more than 20 dB below the limit line.
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5.11.3.5. Near Lowest Frequency (806.1MHz) —Band 3
Test Frequency (MHz): 806.1
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector P:ira‘:?zgrt]iaon MegsR:red Limit Margin
(MHz) (dBuV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1612.2 74.45 PEAK V -25.85 -13.0 -12.85
1612.2 75.14 PEAK H -25.05 -13.0 -12.05
All other emissions are more than 20 dB below the limit line.
5.11.3.6. Near Middle Frequency (815.1 MHz) —-Band 3
Test Frequency (MHz): 815.1
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector P(ﬁ::'iazr:t‘iin MeEsR:red Limit Margin
(MHz) (dBpV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1630.2 77.23 PEAK \ -24.35 -13.0 -11.35
1630.2 76.75 PEAK H -24.05 -13.0 -11.05
All other emissions are more than 20 dB below the limit line.
5.11.3.7. Near Highest Frequency (823.9MHz) -Band 3
Test Frequency (MHz): 823.9
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector P:ira‘:?zgrt]iaon MegsR:red Limit Margin
(MHz) (dBuV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1647.8 76.95 PEAK V -23.75 -13.0 -10.75
1647.8 76.53 PEAK H -23.55 -13.0 -10.55
All other emissions are more than 20 dB below the limit line.
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5.11.3.8. Near Lowest Frequency (851.1MHz) -Band 4
Test Frequency (MHz): 851.1
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector P:ira‘:?zgrt]i?)n MegsR:red Limit Margin
(MHz) (dBuV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1702.2 66.58 PEAK V -32.35 -13.0 -19.35
All other emissions are more than 20 dB below the limit line.
5.11.3.9. Near Middle Frequency (860.1 MHz) —-Band 4
Test Frequency (MHz): 860.1
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector | o :I::;r:t‘:, . Me':SR:re g Limit Margin
(MHz) (dBuV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
All emissions are more than 20 dB below the limit line.
5.11.3.10. Near Highest Frequency (868.9 MHz) —Band 4
Test Frequency (MHz): 868.9
Power Setting: HIGH
Limit (dBm): -13.0
Frequency E-Field EMI Detector P:ira‘:?zgrt]i?)n MegsR:red Limit Margin
(MHz) (dBuV/m) (Peak/QP) (HIV) (dBm) (dBm) (dB)
1737.8 66.92 PEAK V -32.35 -13.0 -19.35
All other emissions are more than 20 dB below the limit line.
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5.12. FREQUENCY STABILITY [§§ 2.1055, 22.355, 90.213& 90.539]

5.12.1. Limits
§90.213 Transmitters used must have minimum frequency stability as specified in the following table.
Frequency Tolerance (ppm)
Frequency Range | Channel Bandwidth Mobile Stations
(MHz) (KHz) Fixed and Base Stations
>2W <2W
150-174 MHz 6.25 1.0 2.0 2.0
12.5 25 5.0 5.0
25 5.0 5.0 50.0*
421-512 MHz 6.25 0.5 1.0 1.0
12.5 1.5 25 25
25 25 5.0 5.0

. Stations operating in the 154.45 to 154.49 MHz or the 173.2 to 173.4 MHz bands must have a frequency stability of 5 ppm.
. Paging transmitters operating on paging-only frequencies must operate with frequency stability of 5 ppm in the 150-174 MHz band and 2.5
ppm in the 421-512 MHz band.

§ 22.355 Transmitters used must have minimum frequency stability as specified in the following table.

TABLE C—1—FREQUENCY TOLERANCE FOR
TRANSMITTERS IN THE PUBLIC MOBILE SERVICES

Frequenﬁy range | Base, fixed M?Egﬁ;s‘ A_P;'C;Eé';s
(MHz) (ppm) (ppm) “(ppm)
2510 50 ............. 20.0 20.0 50.0
50 to 450 ........... 5.0 5.0 50.0
450 to 512 ......... 25 5.0 5.0
821 to 896 ......... 15 25 25
028 fo 929 ......... 5.0 n‘a n'a
920 to 960 ......... 1.5 nfa n‘a
2110 to 2220 ... 10.0 n/a na

§ 90.539 Transmitters designed to operate in 769775 MHz and 799-805 MHz frequency bands must meet the
frequency stability requirements in this section.

(a) Mobile, portable and control transmitters must normally use automatic frequency control (AFC) to lock on to the
base station signal.

(b) The frequency stability of base transmitters operating in the narrowband segment must be 100 parts per billion
or better.

(c) The frequency stability of mobile, portable, and control transmitters operating in the narrowband segment must
be 400 parts per billion or better when AFC is locked to the base station. When AFC is not locked to the base
station, the frequency stability must be at least 1.0 ppm for 6.25 kHz, 1.5 ppm for 12.5 kHz (2 channel aggregate),
and 2.5 ppm for 25 kHz (4 channel aggregate).

(d) The frequency stability of base transmitters operating in the wideband segment must be 1 part per million or
better.

(e) The frequency stability of mobile, portable and control transmitters operating in the wideband segment must be
1.25 parts per million or better when AFC is locked to a base station, and 5 parts per million or better when AFC is
not locked.

Note: For 90.539 band the EUT was tested while AFC was not locked and hence the limit is 1.5ppm. For this unit a
limit of 1 ppm is specified by manufacturer.
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5.12.2. Method of Measurements

Refer to Section 8.3 of this report for measurement details

5.12.3. Test Data

Test Frequency: 769.1 MHz
Full Power Level: 28.18W
Frequency Tolerance Limit: + 1.0 ppmor + 769.1 Hz
Max. Frequency Tolerance Measured: 430 Hz or 0.56 ppm
Input Voltage Rating: 13.6VDC (nominal)
Frequency Drift (Hz)
Ambient
Temperature Supply \_/oltage Supply Voltage(-15%) Supply Voltage(+15%)
o (Nominal) 11.56 Vde 15.64 Vdc
(°C) 13.6 VDC ' '
-30 258 - -
-20 251 -- -
-10 223 - -
0 244 -- --
10 -203 -- --
20 -225 -228 -237
30 -229 -- --
40 -243 -- --
50 -255 -- --
60 430 -- --
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Test Frequency: 868.9 MHz
Full Power Level: 31.7W
Frequency Tolerance Limit: + 1.0 ppm or + 868.9 Hz
Max. Frequency Tolerance Measured: 646 Hz or 0.74 ppm
Input Voltage Rating: 13.6 VDC (nominal)
Frequency Drift (Hz)
Ambient
Temperature Supply \_Ioltage Supply Voltage(-15%) Supply Voltage(+15%)
°c (Nominal) 11.56 Vdc 15.64 Vdc
(°C) 13.6 VDC : :
-30 357 - -
-20 301 - -
-10 293 - -
0 193 -- --
10 217 -- --
20 -262 -264 -270
30 -274 -- --
40 -285 -- --
50 -297 -- --
60 646 -- --
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5.13. RF EXPOSURE REQUIREMENTS [§§ 1.1310 & 2.1091]

5.13.1. Limits

§ 1.1310: The criteria listed in the following table shall be used to evaluate the environmental impact of

human exposure to radio-frequency (RF) radiation as specified in 1.1307(b).

Limits for Maximum Permissible Exposure (MPE)

Frequency range

Electric field strength

Magnetic field strength

Power density

Averaging time

(MHz) (V/m) (A/m) (mW/cm?) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/f 4.89/f *(900/f) 6
30-300 61.4 0.163 1.0 6
300-1500 /300 6
1500-100,000 5 6
(B) Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/f%) 30
30-300 27.5 0.073 0.2 30
300-1500 /1500 30
1500-100,000 1.0 30

f = frequency in MHz

* = Plane-wave equivalent power density

Note 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fully aware of the potential for exposure and can exercise control over
their exposure. Limits for occupational/controlled exposure also apply in situations when an individual is transient
through a location where occupational/controlled limits apply provided he or she is made aware of the potential

for exposure.

Note 2: General population/uncontrolled exposures apply in situations in which the general public may be
exposed, or in which persons that are exposed as a consequence of their employment may not be fully aware of
the potential for exposure or cannot exercise control over their exposure.

5.13.2.

Method of Measurements

Calculation Method of RF Safety Distance:

S PG

EIRP

4r-r°

4r-r?
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Where, P: power input to the antenna in mW
EIRP: Equivalent (effective) isotropic radiated power.
S: power density mW/cm?
G: numeric gain of antenna relative to isotropic radiator
r: distance to centre of radiation in cm

r_\/ PG _\/EIRP
4r-S 4r-S

FCC radio frequency exposure limits may be exceeded at distances closer than r cm from the antenna of this

device.

5.13.3. Evaluation of RF Exposure Compliance Requirements

. This mobile radio also contains a Bluetooth Module which may transmit simultaneously with Tx output power of
0.00204 Watts which is very low and category excluded for mobile application where minimum 20cm user

separation distance from the radio is always maintained

rsafety uncontrolled[cm]

Maximum RF Power conducted, Pcongucted[W]: 36.4
Maximum Antenna Gain, G[dBil: 0
Maximum EIRP, Pgrp[W]: 36.4
User-based time-average for PTT 50%
MPE Limit for Occupational/Controlled Exposure, Scomro..ed[mWIcmz]: 2.56
MPE Limit for General Population/Uncontrolled Exposure, Suncomro..ed[lecmz] 0.512
Min Calculated RF Safety Distance for Occupational/Controlled Exposure, 24
I'safety controlled[cm]:

Min Calculated RF Safety Distance for General Population/Uncontrolled Exposure, 54
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EXHIBIT 6. Block Diagram & Test Equipment List

6.1. Conducted Power

Power
EUT Attenuatar Sensor
Power
Meter
D€ Power
Supply
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Power Meter HP 436A 2709A27515 100KHz-sensor 04 May 2019*
dependant
Power Sensor HP 8482A MY41172054 10MHz-18GHz 26 Oct 2019
Attenuator(20dB) | Weinschel WA 35-20-33 | A164 DC-8.5GHz Cal on use
Attenuator(20dB) | AeroflexX\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel
Power Supply HP 6012A 2504A12106 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 -—- 05 Sep 2020
*Test completed before this date on April 22, 2019
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6.2. Modulation Limit

Attenuator Modulation Analyzer
EUT Test AF Signal
lig Generatar

DC Power

Supply
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Modulation HP HP-8901B | 3226A04606 150KHz-1300MHz | 23 Mar 2020
Analyzer
AF Signal Kuman FY6600- 170966000106 | DC-60M 02 Apr 2020
Generator 60M
Digital Voltmeter HP 3456A 2015A04523 - 19 Dec 2019
Attenuator(20dB) Weinschel WA 35-20- | A164 DC-8.5GHz Cal on use

33
Attenuator(20dB) Aeroflex\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel

Power Supply HP 6012A 2504A12106 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 - 05 Sep 2020
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6.3.

Audio Frequency Response

Attenuator Modulation Analyzer
EUT Test AF Signal
lig Generator

FFT Digital

Spectrum

Analyzer

DC Power
Supply
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Modulation HP HP-8901B | 3226A04606 150KHz-1300MHz | 23 Mar 2020
Analyzer
AF Signal Kuman FY6600- 170966000106 | DC-60M 02 Apr 2020
Generator 60M
Digital Voltmeter HP 3456A 2015A04523 -- 19 Dec 2019
FFT Digital Advantest R9211E 8202336 10MHz-100KHz 12 Sep 2020
Spectrum Analyzer
Attenuator(20dB) Weinschel WA 35-20- | A164 DC-8.5GHz Cal on use
33
Attenuator(20dB) Aeroflex\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel

Power Supply HP 6012A 2504A12106 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 - 05 Sep 2020
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6.4.

99% OBW and Mask

Attenuator Spectrum Analyzer
EUT Test AF Signal
lig Generator
DC Power
Supply
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Spectrum Analyzer | Rohde & FSU 100398 20Hz-26.5GHz 06 Oct 2019
Schwarz
AF Signal Kuman FY6600- 170966000106 | DC-60M 02 Apr 2020
Generator 60M
Digital Voltmeter HP 3456A 2015A04523 -- 19 Dec 2019
Attenuator(20dB) Weinschel WA 35-20- | A164 DC-8.5GHz Cal on use
33
Attenuator(20dB) Aeroflex\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel
Power Supply HP 6012A 2504A12106 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 - 05 Sep 2020
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6.5. Tx Conducted Emission
Attenuator Hi-IPESS Spectrum Analyzer
L Filter
ﬁ
Test
EUT lig
DC Power
Supply
Test Instrument Manufacturer Model No Serial No Frequency Range | Cal Due date
Spectrum Analyzer | Rohde & FSU 100398 20Hz-26.5GHz 06 Oct 2019
Schwarz
Hi-pass filter K&L 11SH10- 2 Cut off 1500MHz Cal on use
1500/T8000-0/0
Attenuator(20dB) Weinschel WA 35-20-33 A164 DC-8.5GHz Cal on use
Attenuator(20dB) Aeroflex\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel
Power Supply HP 6012A 2504A12106 | 1-60V, DC 50A —
Multimeter Fluke 8842A 4142058 05 Sep 2020
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6.6. Emission Limitations (ACP)

6.6.1. Test Setup (Analog)

Spectrum Analyzer

Audio Analyzer 1 & 2

R/S FSU
Modulation
Analyzer
Attenuator
O Power

T-loint

Test lig
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6.7.

Test Setup (Digital)

Spectrum Analyzer
R/S FSU
Attenuator
DC Power Test lig
Supply EUT
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Spectrum Analyzer | Rohde & FSU 100398 20Hz-26.5GHz 06 Oct 2019
Schwarz
Modulation HP HP-8901B | 3226A04606 150KHz-1300MHz | 23 Mar 2020
Analyzer
AF Signal Kuman FY6600- 170966000106 | DC-60M 02 Apr 2020
Generator 60M
Digital Voltmeter HP 3456A 2015A04523 -- 19 Dec 2019
Attenuator(20dB) Weinschel WA 35-20- | A164 DC-8.5GHz Cal on use
33
Attenuator(20dB) AeroflexX\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel
Power Supply HP 6012A 2504A12106 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 -—- 05 Sep 2020
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6.8.

Frequency Stability

Environment Chamber

EUT Attenuator Frequency Counter
Test
lig
DC Power
Supply
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Environmental Envirotronics SSH32C 11994847-S- -60to 177° C 15 Jun 2019
Chamber 11059
Frequency Counter | HP 5352B 3049A04423 10MHz-40GHz 08 May 2020
Attenuator(20dB) Aeroflex\Weins | 34-20-34 BP6023 DC-18GHz Cal on use
chel
Attenuator(20dB) Narda 26298 A577 DC-1GHz Cal on use
Power Supply HP 6012A 2504A12106 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 - 05 Sep 2020
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6.9. Tx Radiated
External
Speaker
GPS DC Power
Antenna N Supply
Attenuator with E %': E
50ohm Load E g 5
HE
EUT Antenna ﬁj Preamp
Spectrum
Analyzer
Microphone
S
E E Antenna Preamp
wh
Signal Spectrum
Generator Analyzer
Test Instrument Manufacturer Model No Serial No Frequency Range Cal Due date
Spectrum Analyzer | Rohde & FSU 100398 20Hz-26.5GHz 06 Oct 2019
Schwarz
Bicon Antenna ETS 3110B 3379 30-200MHz 06 Feb 2020
Log Periodic ETS 3148 00023845 200-2000MHz 02 Aug 2020
Antenna
Horn Antenna ETS 3117 00119425 1-18GHz 29 Jun 2019
Horn Antenna ETS 3115 5061 1-18GHz 30 Apr 2020
Signal Generator Rhode & SMIQ 06ATE | 100086 300KHz-6.4GHz 27 Mar 2020
Schwarz
Preamplifier Com-Power PAM-118A 551016 500MHz-18GHz 18 Mar 2020
Preamplifier Com-Power PA-103 161040 1-1000MHz 12 Apr 2020
Hi-pass filter K&L 11SH10- 2 Cut off 1500MHz Cal on use
1500/T8000-
0/0
Attenuator(20dB) Weinschel WA 35-20-33 | A164 DC-8.5GHz Cal on use
Attenuator(20dB) Aeroflex\Weins | 23-20-34 BH7876 DC-18GHz Cal on use
chel
Load(500hm) Mini-Circuits KARN-50+ -- DC-18GHz Cal on use
Power Supply HP 6012A 2504A12106 | 1-60V, DC 50A
Multimeter Fluke 8842A 4142058 - 05 Sep 2020
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EXHIBIT 7. MEASUREMENT UNCERTAINTY

The measurement uncertainties stated were calculated in accordance with the requirements of CISPR 16-4-2 @
IEC:2003 and JCGM 100:2008 (GUM 1995) — Guide to the Expression of Uncertainty in Measurement.

7.1. RADIATED EMISSION MEASUREMENT UNCERTAINTY

Radiated Emission Measurement Uncertainty @ 3m, Horizontal I
(30-1000 MHz): Measured Limit

Uc Combined standard uncertainty: +2.15 +2.6
ue(y) = ¥ "3u(y)

U Expanded uncertainty U: +4.30 +5.2
U = 2u(y)
Radiated Emission Measurement Uncertainty @ 3m, Vertical .
(30-1000 MHz): Measured Limit

Uc Combined standard uncertainty: +2.14 +2.6
u(y) = ¥ "Zui(y)

u Expanded uncertainty U: +4.29 +5.2
U = 2uc(y)
Radiated Emission Measurement Uncertainty @ 3 m, Horizontal & Measured Limit
Vertical (1 — 18 GHz):

uc | Combined standard uncertainty: +1.52 Under
ue(y) = ¥ "Yui(y) consideration

=1

U Expanded uncertainty U: +3.04 Under

U = 2uc(y) consideration
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EXHIBIT 8. MEASUREMENT METHODS

8.1. CONDUCTED POWER MEASUREMENTS

= The following shall be applied to the combination(s) of the radio device and its intended antenna(e).

= | fthe RF level is user adjustable, all measurements shall be made with the highest power level available to
the user for that combination.

= The following method of measurement shall apply to both conducted and radiated measurements.

= The radiated measurements are performed at the Ultratech Calibrated Open Field Test Site.

= The measurement shall be performed using normal operation of the equipment with modulation.

Test procedure shall be as follows:

Step 1: Duty Cycle measurements if the transmitter’s transmission is transient
» Using a EMI Receiver with the frequency span set to 0 Hz and the sweep time set at a suitable value to
capture the envelope peaks and the duty cycle of the transmitter output signal;
» The duty cycle of the transmitter, x = Tx on / (Tx on + Tx off) with 0<x<1, is measure and recorded in the
test report. For the purpose of testing, the equipment shall be operated with a duty cycle that is equal or
more than 0.1.

Step 2: Calculation of Average EIRP. See Figure 1
» The average output power of the transmitter shall be determined using a wideband, calibrated RF average
power meter with the power sensor with an integration period that exceeds the repetition period of the
transmitter by a factor 5 or more. The observed value shall be recorded as “A” (in dBm);
» The e.i.r.p. shall be calculated from the above measured power output “A”, the observed duty cycle x, and
the applicable antenna assembly gain “G” in dBi, according to the formula:

EIRP = A + G + 10log(1/x)

{X = 1 for continuous transmission => 10log(1/x) = 0 dB}

Figure 1.
X Attenuator RF Power
Meter
Cable Loss L
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8.2, RADIATED POWER MEASUREMENTS (ERP & EIRP) USING SUBSTITUTION METHOD
8.2.1. MAXIMIZING RF EMISSION LEVEL (E-FIELD)

(a) The measurements were performed with full rf output power and modulation.

(b) Test was performed at listed 3m open area test site (listed with FCC, IC, ITI, NVLAP, ACA & VCCI).

(c) The transmitter under test was placed at the specified height on a non-conducting turntable (80 cm height)

(d) The BICONILOG antenna (20 MHz to 1 GHz) or HORN antenna (1 GHz to 18 GHz) was used for
measuring.

(e) Load an appropriate correction factors file in EMI Receiver for correcting the field strength reading level

Total Correction Factor recorded in the EMI Receiver = Cable Loss + Antenna Factor
E (dBuV/m) = Reading (dBuV) + Total Correction Factor (dB/m)

(f) Set the EMI Receiver and #2 as follows:

Center Frequency: test frequency
Resolution BW: 100 KHz

Video BW: same

Detector Mode: positive

Average: off

Span: 3 x the signal bandwidth

) The test antenna was lowered or raised from 1 to 4 meters until the maximum signal level was detected.

) The transmitter was rotated through 360° about a vertical axis until a higher maximum signal was

received.

i) The test antenna was lowered or raised again from 1 to 4 meters until a maximum was obtained. This level

was recorded.

() The recorded reading was corrected to the true field strength level by adding the antenna factor, cable loss
and subtracting the pre-amplifier gain.

(k) The above steps were repeated with both transmitters’ antenna and test receiving antenna placed in
vertical and horizontal polarization. Both readings with the antennas placed in vertical and horizontal
polarization shall be recorded.

() Repeat for all different test signal frequencies.
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8.2.2. Measuring the EIRP of Spurious/Harmonic Emissions using Substitution Method

(a) Setthe EMI Receiver (for measuring E-Field) and Receiver #2 (for measuring EIRP) as follows:

Center Frequency: equal to the signal source
Resolution BW: 100 KHz

Video BW: VBW > RBW

Detector Mode: positive

Average: off

Span: 3 x the signal bandwidth

(b) Load an appropriate correction factors file in EMI Receiver for correcting the field strength reading level

Total Correction Factor recorded in the EMI Receiver = Cable Loss + Antenna Factor
E (dBuV/m) = Reading (dBuV) + Total Correction Factor (dB/m)

(c) Select the frequency and E-field levels obtained in the Section 8.2.1 for ERP/EIRP measurements.
(d) Substitute the EUT by a signal generator and one of the following transmitting antenna (substitution
antenna):
. DIPOLE antenna for frequency from 30-1000 MHz or
. HORN antenna for frequency above 1 GHz }.
(e) Mount the transmitting antenna at 1.5 meter high from the ground plane.
(f) Use one of the following antenna as a receiving antenna:
¢ DIPOLE antenna for frequency from 30-1000 MHz or
¢ HORN antenna for frequency above 1 GHz }.
If the DIPOLE antenna is used, tune it's elements to the frequency as specified in the calibration manual.
Adjust both transmitting and receiving antenna in a VERTICAL polarization.
Tune the EMI Receivers to the test frequency.
Lower or raise the test antenna from 1 to 4 meters until the maximum signal level was detected.
The transmitter was rotated through 360° about a vertical axis until a higher maximum signal was
received.
Lower or raise the test antenna from 1 to 4 meters until the maximum signal level was detected.
) Adjust input signal to the substitution antenna until an equal or a known related level to that detected from
the transmitter was obtained in the test receiver.
n) Record the power level read from the Average Power Meter and calculate the ERP/EIRP as follows:

= IJQ

[amml gl Cpn)
-
N —

3

~ o~~~
~

P=P1-L1=(P2+L2)-L1=P3+A+L2-L1
EIRP=P+G1=P3+L2-L1 +A+G1

ERP = EIRP - 2.15dB

Total Correction factor in EM| Receiver#2 =12 - L1 + G1

Where: P: Actual RF Power fed into the substitution antenna port after corrected.
P1: Power output from the signal generator
P2: Power measured at attenuator A input
P3: Power reading on the Average Power Meter

EIRP: EIRP after correction
ERP: ERP after correction

(o) Adjust both transmitting and receiving antenna in a HORIZONTAL polarization, then repeat step (k) to (o)

(p) Repeat step (d) to (o) for different test frequency

(q) Repeat steps (c) to (j) with the substitution antenna oriented in horizontal polarization.

(r) Actual gain of the EUT’s antenna is the difference of the measured EIRP and measured RF power at the
RF port. Correct the antenna gain if necessary.
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8.3. FREQUENCY STABILITY

Refer to FCC @ 2.1055.

(a) The frequency stability shall be measured with variation of ambient temperature as follows: From -30 to +50
centigrade except that specified in subparagraph (2) & (3) of this paragraph.

(b) Frequency measurements shall be made at extremes of the specified temperature range and at intervals of
not more than 10 centigrade through the range. A period of time sufficient to stabilize all of the components
of the oscillator circuit at each temperature level shall be allowed prior to frequency measurement. The short-
term transient effects on the frequency of the transmitter due to keying (except for broadcast transmitters)
and any heating element cycling normally occurring at each ambient temperature level also shall be shown.
Only the portion or portions of the transmitter containing the frequency determining and stability circuitry
need be subjected to the temperature variation test.

(d) The frequency stability supply shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried
battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating
end point which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provide with the equipment, or
at the power supply terminals if cables are not normally provided. Effects on frequency of transmitter
keying (except for broadcast transmitters) and any heating element cycling at the nominal supply
voltage and at each extreme also shall be shown.

(e) When deemed necessary, the Commission may require tests of frequency stability under conditions in
addition to those specifically set out in paragraphs (a), (b), (c) and (d) of this section. (For example,
measurements showing the effect of proximity to large metal objects, or of various types of antennas, may
be required for portable equipment).
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8.4. EMISSION MASK

Voice or Digital Modulation Through a Voice Input Port @ 2.1049(c)(i):- The transmitter was modulated by a
2.5 KHz tone signal at an input level 16 dB greater than that required to produce 50% modulation (e.g.: +2.5 KHz
peak deviation at 1 KHz modulating frequency). The input level was established at the frequency of maximum
response of the audio modulating circuit.

Digital Modulation Through a Data Input Port @ 2.1049(h):- Transmitters employing digital modulation
techniques - when modulated by an input signal such that its amplitude and symbol rate represent the maximum
rated conditions under which the equipment will be operated. The signal shall be applied through any filter
networks, pseudo-random generators or other devices required in normal service. Additionally, the Emission
Masks shall be shown for operation with any devices used for modifying the spectrum when such devices are
operational at the discretion of the user.

The following EMI Receiver bandwidth shall be used for measurement of Emission Mask/Out-of-Band Emission
Measurements:

(1) For 25 KHz Channel Spacing: RBW = 300 Hz
(2) For 12.5 KHz or 6.25 KHz Channel Spacings: RBW = 100 Hz

The all cases the Video Bandwidth shall be equal or greater than the measuring bandwidth.

8.5. SPURIOUS EMISSIONS (CONDUCTED)

With transmitter modulation characteristics described in Out-of-Band Emissions measurements @ 2.1049, the
transmitter spurious and harmonic emissions were scanned. The spurious and harmonic emissions were
measured with the EMI Receiver controls set as RBW = 30 KHz minimum , VBW > RBW and SWEEP TIME =
AUTO). The transmitter was operated at a full rated power output, and modulated as follows:

FCC 47 CFR 2.1057 - Frequency spectrum to be investigated: The spectrum was investigated from the lowest
radio generated in the equipment up to at least the 10™ harmonic of the carrier frequency or to the highest
frequency practicable in the present state of the art of measuring techniques, whichever is lower. Particular
attention should be paid to harmonics and subharmonics of the carrier frequency. Radiation at the frequencies of
multiplier stages should be checked. The

amplitude of spurious emissions which are attenuated more than 20 dB below the permissible value need not be
reported.

FCC 47 CFR 2.1051 - Spurious Emissions at Antenna Terminal: The radio frequency voltage or powers
generated within the equipment and appearing on a spurious frequency shall be checked at the equipment output
terminals when properly loaded with a suitable artificial antenna. Curves or equivalent data shall show the
magnitude of the harmonic and other spurious emission that can be detected when the equipment is operated
under the conditions specified in 2.1049 as appropriate. The magnitude of spurious emissions, which are
attenuated more than 20 dB below the permissible value, need not be specified.
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