| H ‘ ilﬁ‘c::’{a;é ﬂ! Hermon Laboratories Ltd.

BN — . P.O. Box 23, Binyamina 3055001, Israel
_I—_, e BSSREIRY Tel. +972 4628 8001
HERMON LABORATORIES ELECTE;Z’;\'BIEST'NG Fax. +972 4628 8277

E-mail: mail@hermonlabs.com

TEST REPORT

ACCORDING TO: FCC CFR 47 Part 90, subpart |

FOR:

HiRiseTech Ltd.

Radio Repeater System

Model: Hawkll

Part number: HRT2000SYS0020
FCC ID:2ASFAHRT2000SYS0020

This report is in conformity with ISO/ IEC 17025. The "A2LA Accredited" symbol endorsement applies only to the tests and
calibrations that are listed in the scope of Hermon Laboratories accreditation. The test results relate only to the items tested.
This test report shall not be reproduced in any form except in full with the written approval of Hermon Laboratories Ltd.

Page 1 of 64
Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19




Report ID: HIRRAD_FCC.31262.docx
| H ‘ Date of Issue: 6-May-19
L:

HERMON LABORATORIES

a b WwN -

6.2
6.3
6.4
6.5
6.6

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

10
11
12
13

Table of contents

PN o) o)1 Ter=T a1 10} )4 4 aE= 11 To] o H TS O ST PPPPP 3
Equipment under test @ttrDULES ........eee s ————————— 3
Manufacturer INFOMMIALION ..ottt e e e e s ettt et e e e e e e sata e et eeeantbaeeeaaeeesansbsseeeaaeesaansnssenens 3
B2 e 1= = 1 RSP PUPPPN: 3
LICE R0 a0 0 0P o PP PP S UPSPTPPPRPN 4
e o 1= g o] (o 5
(CToT ot =1 W) o]y 4 F= 4o o TR SRR RT 5
(o] E-=T o To I 1T =T OSSO PPTR PP 5
10 o] oo ] dr=Ta o IR (=YY A =To [N 1] o]0 0 =1 o | SRR 5
(0 gT= g o LY 4 o= To [N | T =1 U PSSP RSPR 5
TESE CONFIGUIATION ...ttt e ettt e e s b et e e e ettt e e eee e e e sa b et e e e s bt e e nane e e e snneeeaaareeeeaans 6
TransSMItter CharaCErSTICS ... ittt e e e e e ettt e e e e e s e staee e e e e e anebeeeeaaeseannsaeeeaaeeeannnnes 7
Transmitter tests according t0 47CFR Pt 90........cooiiiiiiiiiie et e et e e st e e e s e e e e ssee e sennee e e sneeeeeaneeeeeanes 8
Peak OULPUL POWET TEST..... ittt et e e e ettt e e e bt e e s b b e e e e anbe e ent e e e s saneeeean 8
Occupied banAWIdth TEST...........ooii e e e e e e et e e e e e s et r e e e e e e e e saaaaraeeeeeeeeannnnees 11
EMISSION MASK 1St ...ttt ettt e e e e e e ettt e e e e e s e saeteeeee e s st beseeaae e e s nsbsaeeeaeeeeannnneeeeas 15
Radiated spurious €misSSiON MEASUIEMENTS..........uuuuiuiiiiiiiiiiei s 21
Spurious emissions at RF antenna ConNeCOr tESt ... . e it e e 27
FrequenCy STabDIlity tESE. ... ... e e e e e e e e e e e e e e e e e e e e annnnnnnrnrnrnrnen 41
Transient frequeNnCy DENAVIOr TESt ... e i 43
T Te [U1F= Y oY T 14 411 110V PSP RTR PP 50
AUIO fFrEQUENCY FESPONSE tEST ...ttt e e et et e s er e e e ee et e e e b e e e snne e e s nnreeeeas 53
APPENDIX A Test equipment and ancillaries used for teStS...........oiiiiiiiiiiii e 56
APPENDIX B Measurement UNCEIAINTIES........cooii ittt e e et e e e e e et e e e e e e e e nneeeeeas 57
APPENDIX C Test facility deSCrIPON .......ooiiiiiii et e e 58
APPENDIX D SpecCification rEfErENCES ..........veiiiiiiieiiiieieee ettt e e e e e et e e e e et r e e e e e s eataeaeeeeas 58
APPENDIX E Test equipment COrreCtion fACOrS. .........cuuiiiiiiiii et 59
APPENDIX F Abbreviations and @CrONYMIS .........cu ittt e e ettt e e e e e e ettt e e e e e e abbeeeeeaeeaanrnneeeeens 64

Page 2 of 64



HERMON LABORATORIES

1 Applicant information

Client name:
Address:
Telephone:
E-mail:
Contact name:

HiRiseTech Ltd.

20 Hamgshimim street, Petach Tikva 4934829, Israel
+972 58 565 8371

gadi@hirisetechnology.com

Mr. Gadi Shirazi

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Part number:
Serial number:
Hardware version:
Software release:
Receipt date

Radio Repeater System
Transceiver

Hawkll
HRT2000SYS0020
0001
HRT2000SYS0020
V2.12.0

28-Oct-18

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

HiRiseTech Ltd.

20 Hamgshimim street, Petach Tikva 4934829, Israel
+972 58 565 8371

gadi@hirisetechnology.com

Mr. Gadi Shirazi

31262

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Hermon Laboratories Ltd. P.O. Box 23, Binyamina 3055001, Israel

28-Oct-18
13-Jan-19
FCC part 90, subpart |
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5 Tests summary

Test Status
Transmitter characteristics
Section 90.205, Maximum output power Pass
Section 90.209, Occupied bandwidth Pass
Section 90.210, Emission mask Pass
Section 90.210, Radiated spurious emissions Pass
Section 90.210, Conducted spurious emissions Pass
Section 90.213, Frequency stability Pass
Section 90.214, Transient frequency behaviour Pass
Section 90.207, Modulation limiting Pass
Section 90.214, Audio frequency response Pass
Section 2.1091, RF radiation exposure evaluation Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. S. Samokha, test engineer January 13, 2019 CQ_,_A
Reviewed by: | Mrs. M. Cherniavsky, certification engineer January 23, 2019 %,
Approved by: | Mr. M. Nikishin, EMC and radio group leader May 6, 2019 %f/
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT is First-Responders Emergency Radio Repeater System for High-Rise buildings.It comprises Command
Console, Central Control Unit (CCU) and Smart Splitters. The CCU comprises 4 iCOM (UHF) units approved by
FCC under FCC ID:AFJ318002. The CCU is connected via main coax to the Smart Splitters.

Ports and lines

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Port type dessrc::)ttion Conected from Connected to Qty. Cable type leggﬁ:?m
Power AC mains EUT 1 Unshielded 2
RF Signal CCuU SMSP Coax 3
Signal Ethernet CCuU Console 3 Shielded CAT6 2

Support and test equipment

Description Manufacturer Model number Serial number
Operational & Monitoring console HiRiseTech HRT2002LRUO0010 NA
SMSP HiRiseTech HRT2003LRU0010 NA
Antenna Decipro Technologies Ltd. U4WM6B NA

Changes made in EUT

No changes were implemented in the EUT during testing.
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6.5 Test configuration

FCC Test Configuration

left Right

antenna 30db antenna
f' attenuator 4
# oc [
120 VAC = block &
\ |
Smart
 splitter
5 f,”"”gi;” - 120VAC
perating onitoring AN
Console W

[

MAIN UNIT

CU RF UNIT

| Central Control Unit

Report ID:

HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

L

HiRise Tech..

Channel 12
Operating & Monitoring
Console
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6.6  Transmitter c

haracteristics

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Type of equipment

Stand-alone (Equipment with or without its own control provisions)

X Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

Plug-in card (Equipment intended for a variety of host systems)

Intended use Condition of use

fixed Always at a distance more than 2 m from all people
X mobile Always at a distance more than 20 cm from all people

portable May operate at a distance closer than 20 cm to human body
Assigned frequency range 450- 512 MHz
Maximum rated output power At transmitter 50 Q RF output (splitter) connector 13. dBm

putp Output power declared by FCC ID:AFJ318002 grant 465 dBm
X No
continuous variable
Is transmitter output power variable? Yes stepped variable with stepsize
minimum RF power
maximum RF power

Antenna connection

unique coupling, with temporary RF connector

special waterproof X standard connector integral .

connector without temporary RF connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
External Decipro Technologies Ltd. | U4WM6B 6 dBi
Transmitter 99% power bandwidth 16.4 kHz

Transmitter aggregate data rate/s

Voice+telemetry (9600bps)

Type of modulation

FM+C4FM over FM

Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use | Tx ON time | Period
Transmitter duty cycle supplied for test ] Tx ON time | Period
Transmitter power source

Battery Nominal rated voltage | Battery type

DC Nominal rated voltage VDC
X AC mains Nominal rated voltage 120 VAC [ Frequency 60 Hz
Common power source for transmitter and receiver X yes no
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification: Section 90.205, Maximum output power

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance .

Date(s): 28-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 44 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz

Remarks:

7 Transmitter tests according to 47CFR part 90

7.1 Peak output power test

71.1 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are

given in Table 7.1.1.

Table 7.1.1 Conducted output power limits

Maximum declared output power

Assigned frequency range, MHz

W

dBm

470 — 512

45

46.5

7.1.2  Test procedure

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
7.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 7.1.2 and the associated plots.

7.1.2.4 The EIRP results provided in Table 7.1.4.

Figure 7.1.1 Peak output power test setup

EUT

h 4

Attenuator

Spectrum

analyzer
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.205, Maximum output power

Test procedure:

ANSI C63.26, Section 5.2.4.4

Test mode:

Compliance

Date(s):

28-Oct-18

Verdict: PASS

Temperature: 24 °C

| Relative Humidity: 44 %

Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz

Remarks:

Table 7.1.2 Peak output power test results

OPERATING FREQUENCY RANGE: 470 - 512 MHz
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 30 kHz
VIDEO BANDWIDTH: 91 kHz
MODULATION: FM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
SA Output Maximum . .
Freiﬂu:ncy, Modulation reading, DutyOCycIe, corregtion output power, Flllis Margln, Verdict
z % dBm dB
dBm factor, dB dBm
Low carrier frequency
483.0125 | FM | 1337 ] 100 | 327 | 46.07 | 465 | -043 | Pass
High carrier frequency
484.7625 | FM | 1331 | 100 | 327 | 46.01 | 465 | -049 ] Pass

*- Margin = RF power — Limit

**. Maximum output power was calculated as follows: Maximum Output Power = SA Reading + Output correction Factor
where Output correction Factor = Diplexer loss + Cable loss + Splitter loss + Splitter attenuation =

=4+01+0.1+28.5dB. =327

Reference numbers of test equipment used

[ HL4068 | HL4938 | HL5376 |

Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.205, Maximum output power

Test procedure:

ANSI C63.26, Section 5.2.4.4

Test mode:

Compliance

Date(s):

28-Oct-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 44 % Air Pressure: 1011 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.1.1 Peak output power test results at 483.0125 MHz

'Inpul RF

[KEYSIGHT Inpu Z 5001 TAften 10 dB [PNO- Best Wide  |Awg Type Log-Powar || 5 6
Corrections, Off Source. O Gate, Off Trigg. Free Run .
G ign: Auto Freq Het: Int (S) IF Gain: Law "
- Sig Track: Off
1 Spactum ' Ref Lvi Offset 30.52 dB
Scale/Div 10 dB Ref Level 30.52 dBm
Log ¥
A
Center 483.0125 MHz Video BW 01 kHz Span 200.0 kHz
#Res BW 30 kHz Sweep 1.00 ms (3001 pts)
Oct 28, 2018 K
|9 - M ? BHILY LA

[KEYSIGHT |

Plot 7.1.2 Peak output power test results at 484.7625 MHz

nput RF Inpu Z 5001 TAften 10 dB [PNO- Best Wide  |Awg Type Log-Powar || 5 6
Corrections, Off Source. O Gate, Off Trigg. Free Run .
G ign: Auto Freq Het: Int (S) IF Gain: Law -
- Sig Track: Off
1 Spactum ' Ref Lvi Offset 30.52 dB
Scale/Div 10 dB Ref Level 30.52 dBm
Log ¥
A
Center 484.7625 MHz Video BW 01 kHz Span 200.0 kHz
#Res BW 30 kHz Sweep 1.00 ms (3001 pts)
g-) r-,. Oct 28, 2018 K
ll - ? 6:10:58 PM ':: m A X

Page 10 of 64



Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

HERMON LABORATORIES

Test specification: Section 90.209, Occupied bandwidth
Test procedure: ANSI C63.26, Section 5.4.4
Test mode: Compliance .
Date(s): 29-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 45 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.2  Occupied bandwidth test
7.2.1 General
This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in
Table 7.2.1.
Table 7.2.1 Occupied bandwidth limits
Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
483.0125 26 25
484.7625 25
* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit the unmodulated carrier and the reference peak power level was measured.
7.2.2.3 The EUT was set to transmit the normally modulated carrier.
7.2.2.4 The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the

reference points on modulation envelope and provided in Table 7.2.2, Table 7.2.3 and the associated plots.

Figure 7.2.1 Occupied bandwidth test setup

Spectrum
EUT »  Attenuator g
Antenna output analyzer
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

ANSI C63.26, Section 5.4.4

Test mode:

Compliance

Date(s):

29-Oct-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 45 %

Air Pressure: 1011 hPa

| Power: 120 VAC, 60 Hz

Remarks:

DETECTOR USED:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

Table 7.2.2 Occupied bandwidth test results

MODULATION ENVELOPE REFERENCE POINTS:

MODULATION:
MODULATING SIGNAL:

Peak hold
300 Hz

1 kHz

26 dBc

FM

2.5 kHz tone

Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz | Verdict
483.0125 14.061 25 -9.835 Pass
484.7625 13.048 25 -9.325 Pass
Table 7.2.3 Occupied bandwidth test results with Private Line
DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 300 Hz
VIDEO BANDWIDTH: 1 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: FM
MODULATING SIGNAL: 2.5kHz tone
Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz Verdict
483.0125 15.192 25 -9.808 Pass
484.7625 16.391 25 -8.609 Pass

Reference numbers of test equipment used

[ HL3433 | HL 3440

HL 3818 |

Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

ANSI C63.26, Section 5.4.4

Test mode: Compliance .
Date(s): 29-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 45 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.2.1 Occupied bandwidth test result at 483.0125 MHz

W Agilent R T
Rei 20 dBm Atten 10 dB
#Peak L
L
0 o 1%
a8/ TR
ot SA N U I Ae
LUTY "1 YT
dB 4
Y |/
m Y Ve
il Y Y
LgAv P WW“’W{‘"‘“‘
M1 52
Center 482.012 50 MHz Span 50 kHz
#Res BW 300 Hz #VBW 1 kHz Sweep 527.2 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
10.5557 kHz XdB 260045
Transmit Freq Emnar 127.529 Hz
% dB Bandwidth 15.165 kHz

Plot 7.2.2 Occupied bandwidth test result at 483.0125 MHz with Private Line

e Agilent R T
Rel 20 dBm Atten 10 dB
#Peak
L
0 o [ [
a8/ (INRTATR
on S AT Ae
TR
dB [
1V v
m W VI
. WA T,
i ST Y T T
M1 52
Center 483.012 50 MHz Span 50 kHz
#Res BW 300 Hz #VBW 1 kHz Sweep 527.2 ms (601 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 %
10.5729 kHz xdB 260045
Transmit Freq Emnar 139.957 Hz
x dB Bandwidth 15.192 kHz
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

ANSI C63.26, Section 5.4.4

Test mode:

Compliance

Date(s):

29-Oct-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 45 %

Air Pressure: 1011 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.2.3 Occupied bandwidth test result at 484.7625 MHz

W Agilent
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#Peak
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=4
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20
dB

[
—

[*——

v

-

LgAv

b
W

W
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% dB Bandwidth
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Plot 7.2.4 Occupied bandwidth test result at 484.7625 MHz with Private Line

e Agilent

Rel 20 dBm

Atten 10 dB

T

#Peak

Log
10

dB/

Ofist

20
dB

Ad

b

LgAv vy

L gt

=

W\‘“W\,

M1 52

Center 484.762 50 MHz
#Res BW 300 Hz

Occupied Bandwidth
14.4552 kHz

-159.516 Hz
16.391 kHz

Transmit Freq Emnar
% dB Bandwidth

#VBW 1 kHz

Occ BW % Pwr
x dB

Span 50 kHz

Sweep 527.2 ms (601 pts)

99.00 %
-26.00 dB

Page 14 of 64



Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

HERMON LABORATORIES

Test specification: Section 90.210, Emission mask
Test procedure: ANSI C63.26, Section 5.2.4.4
Test mode: Compliance .
Date(s): 28-Oct-18 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 46 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.3  Emission mask test
731 General
This test was performed to measure emission mask at RF antenna connector. Specification test limits are given in
Table 7.3.1.
Table 7.3.1 Emission mask limits
Frequency displacement from carrier | Attenuation below carrier, dBc
Emission mask B (Channel bandwidth 25 kHz, authorized bandwidth 20 kHz) with audio low pass filter
0-12.5kHz 0
12.5 - 25.0 kHz 25.0
25.0 — 62.5 kHz 35.0
More than 62.5 kHz 43+10logP(W)
* - linearly increase with frequency
** - emission mask includes carrier modulation envelope within + 250 % of the authorized bandwidth; the frequency
range removed beyond * 250 % of the authorized bandwidth from carrier was investigated as spurious emission
7.3.2 Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The emission mask was measured with spectrum analyzer as provided in Table 7.3.2 and the associated plots.
Figure 7.3.1 Emission mask test setup
EUT »  Attenuator > Spectrum
analyzer
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Test specification: Section 90.210, Emission mask

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance .

Date(s): 28-Oct-18 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 46 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.3.2 Emission mask test results

Carrier frequency, MHz Limit Verdict
483.0125 o
284 7625 Emission mask B Pass

Reference numbers of test equipment used
| HL4068 | HL4938 | HL5376 |
Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Emission mask

Test procedure:

ANSI C63.26, Section 5.2.4.4

Test mode:

Compliance

Date(s):

28-Oct-18

Verdict:

PASS

Temperature: 25 °C

| Relative Humidity: 46 %

Air Pressure: 1011 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.3.1 Emission mask test results at 483.0125 MHz

DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
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Test specification: Section 90.210, Emission mask

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance _—

Date(s): 28-Oct-18 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 46 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.3.2 Emission mask test results at 483.0125 MHz with Private Line
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G2 uign: auto Freq Ret: Int (S) IF Gain: Low Radio Sta: None
- MNoise Comection: Off
1 Graph 'J Ref Lvl Offset 30.52 dB
Scale/Div 10.0 dB Ref Value 15.00 dBm
o 585 d8c Sa5.dBe
Center 483.0125 MHz #Video BW 100,00 kHz* Span 500 kHz|
#Res BW 10 kHz Sweep Time 20.0 ms {1001 pts)
2 Metrcs v
Total Car Pwr | 15.711 dBm/100.0 kHz
Total PSD -
Lower Upper
[ ACP | Ref Camier | ACP | Ref Camier | |
| OffsFreq | IntegBW | dBc | dBm | dBm Car#| dBc | dBm | | dBm | Car# | Filter |
A| 100.0kHz| 100.0 kHz| -58.52| -42.81 16.71 1] -58.50] -42.79 15.71 1/-3a8]
Oct 28, 2018 LY
|l ? T o % LA
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Emission mask

Test procedure:

ANSI C63.26, Section 5.2.4.4

Test mode:

Compliance Verdict:

Date(s):

28-Oct-18

PASS

Temperature: 25 °C

| Relative Humidity: 46 % Air Pressure: 1011 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.3.3 Emission mask test results at 484.7625 MHz

DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
KEYSIGHT Input RF Inpust Z° 50 (1 Adten: 10 dB. PNO: Best Close Mg Type' Log-Power 56
[ Corrections, Off Source. O Gate, Off Trig. Free Run MWW M
G0 nign: Auto Freq Ref. Int (S) IF Gain: Low L
Sig Track: Off MNP
1 Spactrum 'J Ref Lvl Offset 30.52 dB
Scale/Div 10 dB Ref Level 13.30 dBm
og - T T
Trace 1 Pa T
¥
4
4 !
‘ 1
A (e ¥ .y
b Lo i) | L T L T {
86.7 \&'u.*vl,,'a'il,-a;'.'ul'\_"Lt_'-'..r-'.hl.'-? At 1 W Y AR R g e L il
A
Center 484.7625 MHz #Video BW 1.0 kHz Span 200.0 kHz
#Res BW 300 Hz Sweep 2.1 5 (3001 pts)
Oct 29, 2018 LY
€0l ?EES SIS
KEYSIGHT Input RF Inpust Z° 50 (1 Adten: 10 dB. Trig: Free Run Center Fraq 484 762500 MHz
[ Cormections, Off | PNO. Best Wide | Gate, Off wg|Hold > 1010
G2 ign: Auto Freq Ret: Int (S) IF Gain: Low Radio St None
- MNoise Comection: Off
1 Graph 'l Ref Lvl Offset 30.52 dB
Scale/Div 10.0 dB } Ref Value 15.00 dBm
! SahdEc - 58d.dBc
Center 484.7625 MHz #Video BW 100,00 kHz* Span 500 kHz|
#Res BW 10 kHz Sweep Time 20.0 ms {1001 pts)
2 Metrcs v
Total Car Pwr | 11,448 dBm/100.0 kHz
Total PSD -
Lower Upper
[ ACP | Ref Camier | ACP | Ref Camier | |
| OffsFreq | IntegBW | dBc | dBm | dBm Car#| dBc | dBm | | dBm | Car# | Filter |
A| 100.0kHz| 100.0 kHz| -58.62| -47.17 11.45 1] -56.43] 4698 11.45 1/-3a8]

!9~ ?

Oct 29, 2018
4:02:55 PM | -
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification: Section 90.210, Emission mask
Test procedure: ANSI C63.26, Section 5.2.4.4
Test mode: Compliance _—
Date(s): 28-Oct-18 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 46 % Air Pressure: 1011 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.3.4 Emission mask test results at 484.7625 MHz with Private Line
DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
KEYS'GHT Input: RF Inpust 7.500 Adten: 10 dB. PNO: Best Close A\fg Type: Log-Power 3456
G lign: uto Erz:litrllsm?:} souree o ﬁ-ﬁiﬂLm o Free Run M
Sig Track: Off NHNP
1 Spactrum 'l Ref Lvl Offset 30.52 dB
Scale/Div 10 dB Ref Level 13.30 dBm
Log - . . v §
Trace 1 Pass
1 k5
f |
) 1’ i | 1
o6 7 ot !‘\"1"“|'f-l| \\":?""."T"\"'.-l'l*"",'u‘l'-"\"""l." '_{:,.\-_'n‘;‘tl'.l_:'.‘r_\'.‘-_'-'ll,'\l"f LARILN iy ! ﬂ""".:'-‘;'4,'u'l‘i\".'n'rl.-.,u';llrr,_u.‘l_.-_'..'_F_.t.}'-j'fm'I-_1.l.'-l,.l-,,_J._.Jq_'_,- v
Center 484.7625 MHz #Video BW :.D kHz Span 200.0 kHz
#Res BW 300 Hz Sweep 2.11 s (3001 pts)
a9 2 uEm RSl SRR
KEYS'GHT Input: RF Inpust 7.500 Adten: 10 dB. Trig: Free Run Center Fraq 484 762500 MHz
GO jonate  Famerm® | FGanlow  RadoS Noso
- Moise Correction: Off
1 Greph 'l Ref Lvl Offset 30.52 dB
Scale/Div 10.0 dB Ref Value 15.00 dBm
CGI"I;B!’ 484.7625 MHz #Video BW 100.00 kHz* Span 500 kHz|
#Res BW 10 kHz Sweep Time 20.0 ms {1001 pts)
2 Metncs v
Total Car Pwr | 11.460 dBm/100.0 kHz
Total PSD -
Lower Upper
[ ACP | Ref Camier | ACP | Ref Camier | |
| OffsFreq | IntegBW | dBc | dBm | dBm Car#| dBc | dBm | | dBm | Car# | Filter |
A 100.0 kHz 100.0 kHz | -56.84 | -45.38 11.46 1| -56.89 | -45.43 11.46 1 -BGB_
a9 7 uEam RSl SRR
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): Verdict: PASS

20-Nov-18

Temperature: 24 °C | Relative Humidity: 45 % Air Pressure: 1019 hPa | Power: 120 VAC, 60 Hz

Remarks:

7.4
7.4.1

7.4.2
7421
74.22

7.4.2.3

7.4.3
7431
7.4.3.2

7.4.3.3

Radiated spurious emission measurements

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.4.1.

Table 7.4.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB (uV/m)***

0.009 — 10™ harmonic* 43+10logP** -13 84.4

* - Excluding the in band emission within £ 250 % of the authorized bandwidth from the carrier
** - P is transmitter output power in Watts

*kk

- Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance —
Date(s): 20-Nov-18 Verdict: PASS

Temperature: 24 °C |

Relative Humidity: 45 %

Air Pressure: 1019 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance

Date(s): 20-Nov-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 45 % Air Pressure: 1019 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.4.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

470-512 MHz

3m

Semi anechoic chamber

0.009 — 5000 MHz

Peak

> Resolution bandwidth

Active loop (9 kHz — 30 MHz)

Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(puV/m) dB* kHz polarization height, m degrees
All emissions are more than 20 dB below the limit

Verdict: Pass

*- Margin = Field strength of spurious — calculated field strength limit.

**. EUT front panel refers to 0 degrees position of turntable.

Reference numbers of test equipment used

[ HL3903 | HL4360 | HL4933 |

HL 5405

| HL5288 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

20-Nov-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 45 %

Air Pressure: 1019 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.4.1 Radiated emission measurements in 9 kHz — 30 MHz range at frequency 483.0125 MHz

TEST SITE:

ANTENNA POLARIZATION:

TEST DISTANCE:

90

Semi anechoic chamber
Vertical and Horizontal
3m

80

70 9.423 kHz
\ 4 61.883 dBV/m

60

50

Level in dBpV/m

40

30

20

100k 200 300 500 ™M 2M 3M 5M

Frequency in Hz

Plot 7.4.2 Radiated emission measurements in 9 kHz — 30 MHz range at high frequency 484.7625 MHz

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
120
110
100
907
807
£ 7 61?53‘:3%811'(31@/,11
g 507
407
307
207
107
ng 20 30 50 100k 200 300 500 1™ 2M 3M 5M 10M 20 30M

Frequency in Hz
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 20-Nov-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 45 % Air Pressure: 1019 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.3 Radiated emission measurements in 30 - 1000 MHz range at frequency 483.0125 MHz

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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Plot 7.4.4 Radiated emission measurements in 30 - 1000 MHz range at frequency 484.7625 MHz

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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70]
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50
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 20-Nov-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 45 % Air Pressure: 1019 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.5 Radiated emission measurements in 1000 — 5000 MHz range at frequency 483.0125 MHz

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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Plot 7.4.6 Radiated emission measurements in 1000 — 5000 MHz range at frequency 484.7625 MHz

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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407

Level in dBpV/m

30°

207

Frequency in Hz
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

7.5 Spurious emissions at RF antenna connector test

751 General
This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given

in Table 7.5.1. .
Table 7.5.1 Spurious emission limits
Frequency, MHz Attenuation below carrier, dBc ERP of spurious, dBm
0.009 — 10th harmonic* 43+10logP** (mask B, C) -13.0

* - spurious emission limits do not apply to the in band emission within £ 250 % of the authorized bandwidth from
the carrier; investigated in course of emission mask testing
** - P is transmitter output power in Watts

7.5.2 Test procedure

7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.

7.5.2.2 The EUT was adjusted to produce maximum available for end user RF output power.

7.5.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.5.2 and associated plots.

Figure 7.5.1 Spurious emission test setup

Spectrum
analyzer

EUT Attenuator

A 4
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

30-Oct-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 41 %

Air Pressure: 1012 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.5.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 470 - 512 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 - 5000 MHz
DETECTOR USED: Peak
VIDEO BANDWIDTH: 23* Resolution bandwidth
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, | SAreading, | Attenuator, | Cable loss, RBW, Srﬁ)]lljs”s?gr? bg}g?;%i?ﬁgr Limit, | Margin, verdict
MHz dBm dB dB kHz dBm ! dBc ' dBc daB*
483.0125 MHz carrier frequency
No emissions were found | Pass
484.7625 MHz carrier frequency
No emissions were found | Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used

[ HL3637

| HL4778 |

Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

30-Oct-18 Verdict:

PASS

Temperature: 24 °C |

Relative Humidity: 41 % Air Pressure: 1012 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.1 Spurious emission measurements in 9 - 150 kHz range at 483.0125 MHz

[KEYSIGHT [nput RF Inpu Z 5001 TAften 10 dB [PNO- Best Wide  [Avg Type: Log Power || 0 5 1 5 o
Corrections, Off Source. O Gate, Off Trigg. Free Run .y
G ign: Auto Freq Het: Int (S) IF Gain: Law
- Sig Track: Off
1 Spactum ' Ref Lvi Offset 30.52 dB
Scale/Div 10 dB Ref Level 15.00 dBm
Log ¥
A
Start .00 kHz Video BW 3.0 kHz Stop 150.00 kHz.
#Res BW 1.0 kHz Sweep 135 ms (3001 pts)
g-) r-,. Oct 30, 2018 K
ll - ? 8:52:56 PM '-:: m A X

Plot 7.5.2 Spurious emission measurements in 9 - 150 kHz range at 483.0125 MHz with Private Line

[KEYSIGHT [nput RF Inpu Z 5001 TiAtten” 10 dB [PNO- Best Wide  [Avg Type: Log Power || 0 5 1 5 o
Corrections, Off Source. O Gate, Off Trigg. Free Run .y
G ign: Auto Freq Het: Int (S) IF Gain: Law
- Sig Track: Off
1 Spactum ' Ref Lvi Offset 30.52 dB
Scale/Div 10 dB Ref Level 15.00 dBm
Log ¥
A
Start .00 kHz Video BW 3.0 kHz Stop 150.00 kHz.
#Res BW 1.0 kHz Sweep 135 ms (3001 pts)
Oct 30, 2018 K
m9 M ? TEEN S Y LA
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

30-Oct-18 Verdict:

PASS

Temperature: 24 °C |

Relative Humidity: 41 % Air Pressure: 1012 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.3 Spurious emission measurements in 9 - 150 kHz range at 484.7625 MHz

[KEYSIGHT [nput RF Inpu Z 5001 TAften 10 dB [PNO- Best Wide  [Avg Type: Log Power || 0 5 1 5 o
Corrections, Off Source. O Gate, Off Trigg. Free Run .y
G ign: Auto Freq Het: Int (S) IF Gain: Law
- Sig Track: Off
1 Spactum ' Ref Lvi Offset 30.52 dB
Scale/Div 10 dB Ref Level 15.00 dBm
Log ¥
A
Start .00 kHz Video BW 3.0 kHz Stop 150.00 kHz.
#Res BW 1.0 kHz Sweep 135 ms (3001 pts)
Oct 30, 2018 K
m9 M ? e BHILY LA

Plot 7.5.4 Spurious emission measurements in 9 - 150 kHz range at 484.7625 MHz with Private Line

[KEYSIGHT [nput RF Inpu Z 5001 TiAtten” 10 dB [PNO- Best Wide  [Avg Type: Log Power || 0 5 1 5 o
Corrections, Off Source. O Gate, Off Trigg. Free Run .y
G ign: Auto Freq Het: Int (S) IF Gain: Law
- Sig Track: Off
1 Spactum ' Ref Lvi Offset 30.52 dB
Scale/Div 10 dB Ref Level 15.00 dBm
Log ¥
"
A
Start .00 kHz Video BW 3.0 kHz Stop 150.00 kHz.
#Res BW 1.0 kHz Sweep 135 ms (3001 pts)
g-) r-,. Oct 30, 2018 K
ll - ? 10:36:21 PM '-:: m A X
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

30-Oct-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 41 %

Air Pressure: 1012 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.5 Spurious emission measurements in 0.15 - 30 MHz range at 483.0125 MHz

[KEYSIGHT

linput RF Input 7 500

TAften 10 dB [PNO Fast [Awg Typer Log-Power || 5 6
Corrections, Off Source. O Gate, Off Trigg. Free Run w
G2 uign: auto Freq Ref. Int (5) IF Gain: Low .
- Sig Track: Off
Vil _—
1 Spectrum v Ref Lvl Offset 30.52 dB MK r.'l 1 fj;l. K :—G?
Scale/Div 10 dB Ref Level 15.00 dBm 20.43 dBm
Log T
50k
1
Yo 4 ™" . . 2 R | TR i _— , i L
P P B A e (.I-.a,‘l- i }'.|I-=1.-‘=lel|¢_‘.;- i 'ﬂ..ll|r | X RS .:'f-,_t.-l,H-.'afwﬂ\l_u-.}-\,A-M_q_-,-I\;nr.fl.f,-.-?..l,; k_{r-:;rﬂ.L#:-_-
A
Start 150 kHz Video BW 30 kHz Stop 20.00 MHz
#Res BW 10 kHz Sweep 285 ms (3001 pts)
Oct 30, 2018 K
ll q (ﬂ - ? 8:51:13 PM ’:: m LAY

Plot 7.5.6 Spurious emission measurements in 0.15 - 30 MHz range at 483.0125 MHz with Private Line

[KEYSIGHT |nput RF

Input 7 500

TiAtten” 10 dB [PNO Fast [Awg Typer Log-Power || 5 6
Corrections, Off Source. O Gate, Off Trigg. Free Run w
G2 uign: auto Freq Ref. Int (5) IF Gain: Low .
- Sig Track: Off
Vil 50 ki
1 Spectrum v Ref Lvl Offset 30.52 dB Mkr1 . 1.\Jl. |-<:—€?
Scale/Div 10 dB Ref Level 15.00 dBm 48.87 dBm
Log Y
1
Y _ |
R o i A s i n R PR e T T R R T AR S g AT T al‘-‘-".ml; g
A
Start 150 kHz Video BW 30 kHz Stop 20.00 MHz
#Res BW 10 kHz

®#9~ M7

Oct 30, 2018
', 10:24:13 PM

Sweep 285 ms (3001 pts)

’::m LY

LAY
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.7 Spurious emission measurements in 0.15 — 30 MHz range at 484.7625 MHz

[KEYSIGHT [nput RF Nt 2 50 0 TAtten 10 dB [PNO Fast lAvg Type' Log-Power || » 3 4 5 6
Corrections, Off Source. O Gate, Off Trig. Free Run om0 AR AR A
G2 uign: auto Freq Het: Int (S) IF Gain: Law T AR
- Sig Track: Off
Vil 50 ki
1 Spectrum ‘, Ref Lvl Offset 30.52 dB MK r.'l 1 \.Jl. K :—G?
Scale/Div 10 dB Ref Level 15.00 dBm 21.03 dBm
Log T
\'\‘ \ , . )
s L nur e TR NPT BLURE M _Jr|l_-J\-Uo*";"'r'nl{.',-{'-'._.r.-UH--J,*-E-.li. ,Ju\.-'-a'_w\--;,‘.'_.""rri-aw«I.ml,.-f;".‘-f".-'ﬁ W N R e (YL PR S
A
Start 150 kHz Video BW 30 kHz Stop 20.00 MHz
#Res BW 10 kHz Sweep 285 ms (3001 pts)

e LD

LAY

Plot 7.5.8 Spurious emission measurements in 0.15 — 30 MHz range at 484.7625 MHz with Private Line

[KEYSIGHT [nput RF Nt 2 50 0 WAtten 10dE PN Fast lAvg Type' Log-Power || » 3 4 5 6
Corrections, Off Source. O Gate, Off Trig. Free Run IPETIRTIRITITIITN
@ Align: Auto Fraq Ret: Int (S) IF Gain: Low T
- Sig Track: Off
1 Spectrum v Ref Lvl Offset 30.52 dB Mkr1 160 kHz
Scale/Div 10 dB Ref Level 15.00 dBm 49.74 dBm
Log Y
|
1
Y| ) ) . . I . | )
Ayt bl o i R e "“H.’l'FJ’I-' el bk -.u,-JJk_{.‘-..'.,I_:;-un__-.-rli-..\ .1-'-{!._!"”,'1,"‘\'.“«';“(‘. v ol
A
Start 150 kHz Video BW 20 kHz Stop 30.00 MHz
#Res BW 10 kHz Sweep 285 ms (3001 pts)

REOREE kR

LAY

Page 32 of 64



HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance Verdict:

Date(s):

30-Oct-18

PASS

Temperature: 24 °C

| Relative Humidity: 41 % Air Pressure: 1012 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.9 Spurious emission measurements in 30 — 482.9625 MHz range at 483.0125 MHz

2 Agilent R T
Mkrl 478.2 MHz
-5@.28 dBm

Ref @ dBm Atten 10 dB

#Peak
Log

18
dB/

Offst
36.5
dB

Start 38.8 MHz
#Res BH 100 kHz

Stop 482.8 MHz

#VBH 368 kHz Sweep 43.2 ms (6O1 prs)

H# Agilent R T

Mkrl 482.9625 MHz
Ref @ dBm -54.65 dBm
#Pealk
Log
18
dB/
Offst
30.5
dB

Atten 18 dB

-17.8
dBm
|.gAy
5
M1 S2
X2 <ol EPYTR EPP YT DAY, DN R VPRI ST e
AR
£
58k
Svp

e

Start 482,006 6 MHz
#Res BW 18 kHz

Stop 482.9625 MHz

#YBH 308 kHz Sweep 8.76 ms (681 pts)

Note: RBW factor = 10 Log(100/10) will be added
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Report ID: HIRRAD_FCC.31262.docx

Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.10 Spurious emission measurements in 30 — 484.7 MHz range at 484.7625 MHz

25 Agilent

Ref @ dBm Atten 10 dB

Mkrl 347.1 MHz
-58.67 dBm

#Peak
Log

18
dB/

Offst
36.5
dB

.y RIS FRSS. ¥ PPN | pany WaY, (TSNSt WEVRRREIE NI, PRIRVE

Start 38.8 MHz

Stop 484.1 MHz

#Res BH 1080 kHz #BH 308 kHz Sweep 43.4 ms (681 pts)

% Agilent

Ref @ dBm Atten 18 dB

R T
Mkrl 484.780 @ MHz
-56.22 dBm

#Peak
Log

18
dB/

Offst
38.5
dB

Start 484.000 & MHz

Stop 484.760 @ MHz

#Res BH 10 kHz #VBW 308 kHz Sweep 6.44 ms (681 pts)

Note: RBW factor = 10 Log(100/10) will be added
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.11 Spurious emission measurements in 483.0625 —486.0 MHz range at 483.0125 MHz

= Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed) = =
1] [ RF2 [s0q bC | | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:49:10 AMDec 11,2018
Marker 1 483.081475000 MHz l ) Avg Type: Log-Pwr TRACEL 2345 6
NFE PNO: Wide o  1rg: FreeRun Avg|Hold:>100/100 TYPE|M i
IFGain:Low Atten: 6 dB DET|P
Ref Offset 30.52 dB Mkr1 483.081 475 MHz
10 deidiv__Ref 10.00 dBm -53.022 dBm
og
0.00
-100
DL1 -17 .80 dBm
200
300
-40.0
-50.0 '
-B0.0 a0 oo 7, N Aot
700
80,0
Start 483.0625 MHz Stop 484.0000 MHz
#Res BW 10 kHz VBW 100 kHz Sweep 8.600 ms (1001 pts)
MSG ISTATUS
Note: RBW factor = 10 Log(100/10) will be added
== Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed) = =R
2 [ RF2 [s0Q bC | [ [ SENSE:INT[ SOURCE OFF | ALIGN AUTO [ 01:54:41 AMDec 11, 2018
Marker 1 483.967200000 MHz | ) Avg Type: Log-Pwr TRACEL L3 E
NFE PNO:Wide 30 Trig: FreeRun Avg|Hold:>100/100 TvPE(M
IFGain:Low Atten: 6 dB DET]
Mkr1 483.967 2 MHz
Ref Offset 30.562 dB
E%SBIdiv Ref 10.00 dBm -47.472 dBm
0.00
-10.0
OLA 1750 dBm)|
200
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0
Start 483.900 MHz Stop 486.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.12 Spurious emission measurements in 486.0 — 1000 MHz range at 483.0125 MHz

‘= Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed) = [ |
RF2 50Q DC | [ SENSE:INT| SOURCE OFF | ALIGN AUTO [ 01:57:38 AMDec 11, 2018
[Marker 1 751.738000000 MHz i Avg Type: Log-Pwr TRACE[T- 315 6
NFE PNO: Fast (O  Trig: FreeRun Avg|Hold:>100/100 Tree(m A
IFGain:Low Atten: 6 dB DET]

Mkr1 751.738 MHz
Ref Offset 30.62 dB
E%gBIdiv R:f 13.900 dBm -44.843 dBm

DL1 -17.50 dBm

40.0 )
-50.0
0.0
-70.0
-80.0
Start 0.4860 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 49.13 ms (1001 pts)

MsSG STATUS
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.13 Spurious emission measurements in 484.8125 — 487.0 MHz range at 484.7625 MHz

— Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed) [ =
X [ RF2 [s0e bC | | | SENSE:INT[] SOURCE OFF | ALIGN AUTO | 01:30:52 AMDec 11,2018
Marker 1 484.958350000 MHz ) Avg Type: Log-Pwr TRACE|1 2345 6
NEE PNO: Close (0 17g: Free Run Avg|Hold:>100/100 TYPE| M
IFGain:Low Atten: 6 dB DET|P
Ref Offset 30.52 dB Mkr1 484,958 35 MHz
10deidiv__Ref 10.00 dBm -54.116 dBm
og
0.0o
-10.0
DL1 1780 dEm|
-200
-30.0
-40.0
-50.0 .
0.0
-70.0
0.0
Start 484.81250 MHz Stop 484.97500 MHz
#Res BW 10 kHz #VBW 100 kHz Sweep 1.400 ms (1001 pts)
MSG ISTATUS
Note: RBW factor = 10 Log(100/10) will be added
== Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed) [ S
s | RF2 [soa bc | [ SENSE:INT| SOURCE OFF ALIGN AUTO | 01:39:20 AMDec 11, 2018
Marker 1 484.970000000 MHz | ] Avg Type: Log-Pwr R AR
NFE PNO:Wide o Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low Atten: 6 dB DET]
Mkr1 484.970 0 MHz
Ref Offset 30.52 dB
1L%gB.rdiv Ref 10.00 dBm -46.608 dBm
0.00
-10.0
L1 1780 dEm,
200
-30.0
-40.0
-
-50.0
-B0.0
70.0
-80.0
Start 484.970 NMHz Stop 487.000 MHz
#Res BW 100 kKHz #VBW 300 KHz Sweep 1.000 ms (1001 pts)
msG sTaTUS
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HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.14 Spurious emission measurements in 487.0 — 1000 MHz range at 484.7625 MHz

== Keysight Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed) = | (]
w [ RF2 [s0@ bC | [ SENSE:INT| SOURCE OFF | ALIGN AUTO [ 01:43:21 AMDec 11, 2018
[Marker 1 852.769000000 MHz . Avg Type: Log-Pwr TRacE[[- 335 6
NFE PNO: Fast (O  Trig: FreeRun Avg|Hold:>100/100 TYPE[MvrrrARA
IFGain:Low Atten: 6 dB peT|P

Mkr1 852.769 MHz
Ref Offset 30.62 dB
E%gBIdiv R:f 13.900 dBm -45.480 dBm

0.00

DL1 -17.50 dBm

40.0 .
-50.0
0.0
-70.0
-80.0
Start 0.4870 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 49.07 ms (1001 pts)

MsSG STATUS
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Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

30-Oct-18

Verdict: PASS

Temperature: 24 °C |

Relative Humidity: 41 %

Air Pressure: 1012 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.15 Spurious emission measurements in 1000 - 5000 MHz range at 483.0125 MHz

KEYSIGHT Input RF Inpust Z° 50 (1 #iAtten: 0 dB PHO: Fast Ao Typer Log-Power 56
[ Corrections, Off Source. O Gate, Off Trigg. Free Run s
G2 uign: auto Freq Ref. Int (5) IF Gain: High
- Sig Track: Off
1 Spectum ‘J Ref Lyl Offset 30.52 dB MKr1 3.879 5 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 45.69 dBm
Log T
T v N — st R s DNttt
[PTWRRTINE TR oo LR W i "
A
Start 1.000 GHz Video BW 3.0 MHz Stop 5.000 GHz
#Res BW 1.0 MHz Sweep ~7.36 ms (8001 pts)
oct 30, 2018 K
R M ? T o m LA

Plot 7.5.16 Spurious emission measurements in 1000 - 5000 MHz at 483.0125 MHz Private Line

Input Z- 50 01 WAtten: 0 dB PN Fast

KEYSIGHT [nput RF Awg Type: Log-Power 56
[ Corrections, Off Source. O Gate, Off Trigg. Free Run s
G ign: Auto Froq Ret: Int (S) IF Gain: High
- Sig Track: Off
1 Spectrum ‘J Ref Lyl Offset 30.52 dB Mkr1 3.722 5 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 44.71 dBm
Log T
T Fhrr T m ML AMWM*},‘” e e
e sy v
A
Start 1.000 GHz Video BW 3.0 MHz Stop 5.000 GHz
#Res BW 1.0 MHz Sweep ~7.36 ms (8001 pts)
oct 30, 2018 K
m9 M ? T I m LA
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 30-Oct-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 41 % Air Pressure: 1012 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.17 Spurious emission measurements in 1000 - 5000 MHz at 484.7625 MHz

KEYSIGHT Input RF Input Z- 50 01 WAtten: 0 dB PN Fast g Type: Log-Power 56
| Comrections. O Source. Off Gate, Off Trig. Free Run s o
@ Align: Auto Fraq Ret: Int (S) IF Gain: High
- Sig Track: Off
1 Spoctrum U Ref Lyl Offset 30.52 dB Mkr1 3.749 5 GHz
SLWGEDIV 10 dB Ref Level 10.00 dEm 44.59 dBm
og Y

.1
5 TR A e T e i e . ey
A
Start 1.000 GHz Video BW 3.0 MHz Stop 5.000 GHz
#Res BW 1.0 MHz Sweep ~7.36 ms (8001 pts)
ll g-) (5. - f) Oct30.2018 ’:: m LY
+ | 10:06:14 PM LAY

Plot 7.5.18 Spurious emission measurements in 1000 - 5000 MHz at 484.7625 MHz Private Line

KEYSIGHT Input RF Inpust Z° 50 (1 #iAtten: 0 dB PHO: Fast Ao Typer Log-Power
[ Corrections, Off Source. O Gate, Off Trigg. Free Run
5 ign Auto Freq Ret: Int (S) IF Gain: High
- Sig Track: Off
1 Spectrum U Ref Lyl Offset 30.52 dB MKr1 3.820 0 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 45.73 dBm
Log T
‘ !
b
1 prT TR ) - s PR T TT uinkiiid TMNENEY d Lol L i
L b rw 1 A, “_'_ 7 ” m T Ll
W
A
Start 1.000 GHz Video BW 3.0 MHz Stop 5.000 GHz
#Res BW 1.0 MHz Sweep ~7.36 ms (8001 pts)
Oct 30, 2018 LY
/M ? Tai SHILY LA
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HERMON LABORATORIES

Test specification: Section 90.213, Frequency stability
Test procedure: ANSI C63.26, Section 5.6.3
Test mode: Compliance .
Date(s): 13-Jan-19 Verdict: PASS
Temperature: 24.3 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.6  Frequency stability test
7.6.1 General

This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given

in Table 7.6.1.

Table 7.6.1 Frequency stability limits
Assigned frequency, MHz Maximum allowed frequency displacement
ppm Hz
483.0125 25 1208
484.7625 ) 1212

7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to

stabilize all of the oscillator circuit components was allowed.
7.6.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until

frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.6.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.6.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization

period at the rest of test temperatures and voltages. The EUT was powered off.
7.6.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.6.2.

Figure 7.6.1 Frequency stability test setup

Variable | = [T
power supply

Spectrum
analyzer

Voltmeter

| |

| |

* i

|

} EUT } Attenuator
| |

| |

| |

| |

| |
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Test specification:

Section 90.213, Frequency stability

Test procedure:

ANSI C63.26, Section 5.6.3

Test mode:

Compliance

Date(s):

13-Jan-19

Verdict:

PASS

Temperature: 24.3 °C

| Relative Humidity: 48 %

Air Pressure: 1009 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.6.2 Frequency stability test results

OPERATING FREQUENCY:

483.0125 MHz , 484.7625 MHz

NOMINAL POWER VOLTAGE: 120V
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 100Hz
VIDEO BANDWIDTH: 100Hz
MODULATION: FM
E MH Max frequency | | imit, )
T, 0c | Vohage, Bt b drift, Hz Hz | M9 ] verdict
Start up | 1% min I 2" min | 3 min | 4™ min | 5" min | 10" min PositiveINegative
Low frequency 483.0125 MHz
-30 | nominal | 4g5010478 | 483012478 | 483012480 | assiorese | assorzsza | sssoreser | sssoreseo| 54 -65 -1143 Pass
-20 | nominal | 43012507 NA NA NA NA NA 483.012568 25 -36 1172 Pass
-10 | nominal | 43012554 NA NA NA NA NA 483.012531 11 -12 -1196 Pass
0 nominal | 4sso12505 | assoross7 | 483012545 | 43012536 | 4ss.ot2535 | 483012543 | 4smorosss 52 -7 -1156 Pass
10 | nominal | 43012533 NA NA NA NA NA 483.012561 18 -10 -1190 Pass
20 15% 483.012522 NA NA NA NA NA 483.012554 11 -21 1208 -1187 Pass
20 | nominal | 4s3.012528 NA NA NA NA NA 483.012543 0 -15 -1193 Pass
20 -15% 483.012529 NA NA NA NA NA 483.012503 -40 -1168 Pass
30 | nominal | 4s3012526 | 483012534 | 483012537 | 483012542 | 483012508 | 48301255 | 483012549 13 -17 -1191 Pass
40 nominal | 4s3.012547 NA NA NA NA NA 483.012537 6 -1202 Pass
50 nominal | 4s3.012543 NA NA NA NA NA 483.012466 -77 -1131 Pass
Mid frequency 484.7625 MHz
-30 | nominal | o 760500 | ssazorass | ssazorses | asazeesss | asavecets | asazererz | asazessss| 282 0 -930 Pass
-20 | nominal | 4g4.762490 NA NA NA NA NA 484.762715 349 0 -863 Pass
-10 | nominal | 44762527 NA NA NA NA NA 484.762709 343 0 -869 Pass
0 nominal | sss7eo71a | asazeoror | asazearoo | asazezeos | asazeaesz | asazezera | asazezees 348 0 -864 Pass
10 nominal | 4s4.762765 NA NA NA NA NA 484.762698 399 0 -813 Pass
20 15% 484.762702 NA NA NA NA NA 484.762313 336 53 1212 -876 Pass
20 | nominal | 4s4762721 NA NA NA NA NA 484.762366 355 0 -857 Pass
20 -15% 484.762672 NA NA NA NA NA 484.762309 306 57 -906 Pass
30 | nominal | 4ss760716 | asazecros | asazezess | 4sareoesr | asazezeto | 4sarezses | asazenser 350 5 -862 Pass
40 nominal | 4a4762737 NA NA NA NA NA 484.762316 371 -50 -841 Pass
50 | nominal | 4s4.762711 NA NA NA NA NA 484762373 | 345 0 -867 Pass
* - Reference frequency
Reference numbers of test equipment used
[ HL1205 | HL1480 | HL1824 | HL2909 | HL4068 | HL5391 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 90.214, Transient frequency behaviour
Test procedure: ANSI C63.26, section 6.5.2.3
Test mode: Compliance .
Date(s): 10-Dec-18 - 11-Dec-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.7  Transient frequency behavior test
7.7.1 General
This test was performed to measure carrier frequency drift as function of time during transmitter start up and shut
down. Specification test limits are given in Table 7.7.1.
Table 7.7.1 Transient frequency behavior limits
Channel bandwidth, kHz | Carrier frequency tolerance, kHz | Duration, ms | Time interval*
421.0 — 512.0 MHz band
+25.0 10.0 t1
25.0 +12.5 25.0 ta
+25.0 10.0 t3
* - ton is the instant when a 1 kHz test signal is completely suppressed;
t1 is the time period immediately following ton;
tz is the time period immediately following ti;
t3 is the time period from the instant when the transmitter is turned off until tor;
torf is the instant when the 1 kHz test signal starts to rise.
7.7.2 Test procedure
7.7.2.1 The EUT was set up as shown in Figure 7.7.1, energized and its proper operation was checked. Variable attenuator
was adjusted to provide signal level approximately 40 dB below the FM receiver maximum allowed level as
measured with RF power meter. The EUT was turned off.
7.7.2.2 The signal generator was set to the assigned transmitter frequency modulated with 1 kHz tone at 25 kHz deviation
and the output power was adjusted to provide the same as the EUT signal level at the FM receiver input as
measured with power meter.
7.7.2.3 The storage oscilloscope was set to provide horizontal sweep rate 10 milliseconds per division. Amplitude control of
the storage oscilloscope was adjusted to obtain 1 kHz sinusoidal signal vertically centered with + 4 divisions
amplitude.
7.7.2.4 The variable attenuator was adjusted to increase RF level supplied to splitter by 30 dB and the EUT was
consequently turned on and off. Transient frequency during power switching was captured and shown in the
associated plots.
7.7.2.5 The test results are provided in Table 7.7.2 and the associated plots.
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Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

ANSI C63.26, section 6.5.2.3

Test mode: Compliance .
Date(s): 10-Dec-18 - 11-Dec-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Figure 7.7.1 Transient frequency behavior test setup

EUT variable » RF splitter » RF combiner |« Signal
attenuator generator
v Trigger il i
RF detector » Oscilloscope FM receiver RF power
meter
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Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

ANSI C63.26, section 6.5.2.3

Test mode: Compliance .
Date(s): 10-Dec-18 - 11-Dec-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Table 7.7.2 Transient frequency behavior test results

Carrier frequency, _ Time Duration, | Frequency tolerance, e [ -2 Margin, kHz Verdict
MHz interval ms kHz
Channel bandwidth 25.0 kHz
t1 10.0 6.68 25 -18.32
483.0125 to 25.0 1.73 12.5 -10.77 Pass
t3 10.0 3.43 25 -21.57
t4 10.0 6.68 25 -18.32
484.7625 ta 25.0 1.73 12.5 -10.77 Pass
ts 5.0 3.43 25 -21.57
Reference numbers of test equipment used
[ HL0911 | HL2016 HL 2017 HL2227 | HL4413 | HL4938 | HL5369 | HL5372 |

Full description is given in Appendix A.

Page 45 of 64



HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

ANSI C63.26, section 6.5.2.3

Test mode: Compliance .
Date(s): 10-Dec-18 - 11-Dec-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.7.1 Transient frequency behavior during power ON test results at low carrier frequency

11-Dec-18 11-Dec-18
9:55:39 10:08:45
2 2 T
18 ms 18 ms T
23 Gy 23 Gy T
25 1my +
L 2
18 ms 18 ms
1 trig only At 10.8449 ms Y 99.55 Hz 1 trig only
W 23.5mv DC 19 rsse W 23.6mv DC 19 M5/s
3 trig only 1 0OC-1.30 ¥ SLOW TRIGGER 3 trig only 1 0OC-1.30 ¥ SLOW TRIGGER
4 trig only 0 NORMAL 4 trig only 0 HORMAL
11-Dec-18 11-Dec-18
9:58:49 10:01:21
2 2
18 ms 18 ms
23 Gy 23 Gy
O Bmy B _Bmy
18 ms 18 ms
1 trig only At -25.0000 ms  M&-40.000 Hz 1 trig only
W 23.5mv DC 19 rsse W 23.6mv DC 19 M5/s
3 trig only 1 0OC-1.30 ¥ SLOW TRIGGER 3 trig only 1 0OC-1.30 ¥ SLOW TRIGGER
4 trig only 0 NORMAL 4 trig only 0 HORMAL
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Date(s): 10-Dec-18 - 11-Dec-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
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Plot 7.7.2 Transient frequency behavior during power OFF test results at low carrier frequency

11-Dec-18 11-Dec-18
9:48:57 9:47:55
2 lecroy |H 2
18 ms 8 m:
23 Bmd ‘ 23 Bmd
5 9md 12 9my

1|
i
li

18 ms 1@
1 trig only At 10.00680 ms L 100.00 Hz 1 trig only

W 23.5mv DC 19 rsse W 23.6mv DC 19 M5/s
3 trig only — 1 DC-1.30 ¥ SLOW TRIGGER 3 trig only — 1 DC-1.30 ¥ SLOW TRIGGER
4 trig only O NORMAL 4 trig anly O NHORMAL
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Plot 7.7.3 Transient frequency behavior during power ON test results at high carrier frequency

11-Dec-18 11-Dec-18

9:33:57 9:29:27

2 ] 2 ]

18 ms ';I 1 18 ms ';I 1

23 Gy T 23 Gy T

-8.8my ] -48.2my ]

18 ms 18 ms
1 trig only At 10.00680 ms L 100.00 Hz 1 trig only
W 23.5mv DC 19 Msse W 23.6mv DC 19 M5/s
3 trig only 1 1 0OC-1.34 v 3 trig only 1 1 0OC-1.34 v SLOW TRIGGER
4 trig only 0 NORMAL 4 trig only 0 HORMAL
11-Dec-18 11-Dec-18

9:34:49 9:35:25

2 T 2 T

18 ms ';I T 18 ms ';I T

23 Gy T 23 Gy T

8. 7wy T 12 4my T

18 ms 18 ms
1 trig only At -25.0000 ms  M&-40.000 Hz 1 trig only
W 23.5mv DC 19 rsse W 23.6mv DC 19 M5/s
3 trig only 1 0OC-1.34 v SLOW TRIGGER 3 trig only 1 0OC-1.34 v SLOW TRIGGER
4 trig only 0 NORMAL 4 trig only 0 HORMAL
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Test specification: Section 90.214, Transient frequency behaviour

Test procedure: ANSI C63.26, section 6.5.2.3

Test mode: Compliance .

Date(s): 10-Dec-18 - 11-Dec-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.7.4 Transient frequency behavior during power OFF test results at high carrier frequency

11-Dec-13 11-Dec-13
9:408:52
2
18 mz fetroy
23.5my
- DL
HENNE RN
Jhth
18 ms 18 ms T
1 trig only 4t 100606 ms Y 108.80 Hz 1 trig only
W 23.5my D 1@ Msss M 23.5mv OC 18 M3/s
3 trig only I 1 0C-1.30V SLOM TRIGBER 3 trig only I 1 0C-1.30V
4 trig only O  NORMAL 4 trig only O NORMAL
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Test specification: Section 90.207, Modulation limiting

Test procedure: ANSI| C63.26, section 5.3.2

Test mode: Compliance .

Date(s): 06-Dec-18 Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 46 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

7.8  Modulation limiting

7.8.1 General
This test was performed to check the ability of a transmitter circuit to limit the transmitter from producing deviations
in excess of a rated system deviation.

7.8.2 Test procedure

7.8.2.1 The EUT was set up as shown in Figure 7.7.1, energized and its proper operation was checked.

7.8.2.2 The EUT was adjusted to provide full rated system deviation.

7.8.2.3 The test receiver was set to measure peak positive deviations. The de-emphasis function was turned off.

7.8.2.4 A 1000 Hz modulating signal of audio generator was applied to the EUT and the output level was adjusted to obtain
60% of the full rated system deviation. This level was used as a reference level (0 dB).

7.8.2.5 The level from audio generator was increased by 20 dB in 5 increments and the deviation in each step was
measured and recorded from the test receiver.

7.8.2.6 The test was repeated at frequencies 300, 2500 and 3000 Hz at a minimum using the 0 dB reference obtained
above.

7.8.2.7 The test receiver was set to measure peak negative deviation and the test was repeated at all frequencies.

7.8.2.8 The values recorded above are the modulation limiting and the frequency deviation was obtained as a percentage

of deviation relative to the 0 dB reference point versus voltage (function of the input level) and provided in
Table 7.8.1, Table 7.8.2.
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Test specification: Section 90.207, Modulation limiting

Test procedure: ANSI C63.26, section 5.3.2

Test mode: Compliance .

Date(s): 06-Dec-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 46 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Figure 7.8.1 Modulation limiting test setup

DUMMY g AUDIO
MICROPHONE GENERATOR

;

STANDARD
TRANSMITTER TEST
UNDER TEST > TRAT%"::DTTER P  RECEIVER
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Test specification:

Section 90.207, Modulation limiting

Test procedure:

ANSI C63.26, section 5.3.2

Test mode: Compliance .
Date(s): 06-Dec-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 46 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:
Table 7.8.1 Modulation limiting test results at channel 11, 483.0125 MHz
Modulating 1000 Hz 300 Hz 2500 Hz 3000 Hz
signal
Level audio Positive Negative Positive Negative Positive Negative Positive Negative
generator, deviation, | deviation, | deviation, | deviation, | deviation, | deviation, | deviation, | deviation,
dB kHz kHz kHz kHz kHz kHz kHz kHz
0 (210 mV)* 3.00 3.00 1.25 1.25 3.75 3.75 3.25 3.25
5(373.4 mV) 4.50 4.50 2.00 2.00 4.00 4.00 3.25 3.25
10 (664 mV) 4.50 4.75 3.37 2.50 4.00 4.00 3.25 3.25
15 (1180 mV) 4.25 4.50 3.75 2.50 4.25 4.25 3.37 3.35
20 2100 mV) 4.25 4.50 3.75 2.50 4.00 3.75 3.37 3.40

*60% of full rate of system deviation is level audio generator 210mV. This is the 0 dB reference level

Table 7.8.2 Modulation limiting test results at channel 12, 484.76 25 MHz

Modulating

signal 1000 Hz 300 Hz 2500 Hz 3000 Hz
Level audio Positive Negative Positive Negative Positive Negative Positive Negative
generator, deviation, | deviation, | deviation, | deviation, | deviation, | deviation, | deviation, | deviation,
dB kHz kHz kHz kHz kHz kHz kHz kHz
0 (210 mV)* 2.75 2.75 1.25 1.25 3.00 3.37 2.50 2.50
5(373.4 mV) 4.24 4.00 1.50 1.50 3.00 3.25 2.50 2.50
10 (664 mV) 4.00 4.37 2.00 2.00 3.00 3.25 2.50 2.50
15 (1180 mV) 3.50 4.00 2.85 2.25 3.00 3.25 2.50 2.50
20 2100 mV) 3.00 4.00 3.12 2.25 3.00 3.25 2.50 2.50
*60% of full rate of system deviation is level audio generator 210mV This is the 0 dB reference level
Reference numbers of test equipment used
| HL 0911 HL2016 | HL2017 | HL2227 | HL4413 | HL4938 | HL5369 | HL5372 |

Full description is given in Appendix A.
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Test specification: Section 90.214, Audio frequency response

Test procedure: ANSI C63.26, section 5.3.3.2

Test mode: Compliance .

Date(s): 11-Dec-18 Verdict: PASS

Temperature: 23.9 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

7.9 Audio frequency response test

7.9.1 General
This test was performed to measure the frequency response of the audio modulation circuit over a range of 300 to
3000 Hz.

7.9.2 Test procedure

7.9.2.1 The EUT was set up as shown in Figure 7.9.1, energized and its proper operation was checked.

7.9.2.2 The receiver was set to measure peak positive deviations. The de-emphasis function was turned off.

7.9.2.3 The EUT was adjusted to provide full rated system deviation.

7.9.2.4 A 1000 Hz tone of audio generator was applied to the EUT and the level was adjusted to obtain 20% of full rated
system deviation. .This level was used as a reference (0 dB).

7.9.2.5 The receiver was set to measure rms deviation and results were recorded as DEV, in Table 7.9.2.

7.9.2.6 The audio generator was set to the desired test frequencies between 300 Hz and 3000 Hz and the test receiver
deviation reading was recorded as DEVjq in Table 7.9.2.

7.9.2.7 The audio frequency response at the present frequency was calculated according to the next equation:

audio frequency response = 20 log1o (DEVrreaq / DEVrer)
7.9.2.8 The test was repeated at 300 Hz, 2500 Hz and 3000 Hz and test results were recorded in Table 7.9.2.
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Test specification: Section 90.214, Audio frequency response

Test procedure: ANSI C63.26, section 5.3.3.2

Test mode: Compliance .

Date(s): 11-Dec-18 Verdict: PASS
Temperature: 23.9 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Figure 7.9.1 Audio frequency response test test setup

DUMMY ¢ AUDIO
MICROPHONE GENERATOR

,
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TRANSMITTER TEST
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Page 54 of 64



HERMON LABORATORIES

Report ID: HIRRAD_FCC.31262.docx
Date of Issue: 6-May-19

Test specification:

Section 90.214, Audio frequency response

Test procedure:

ANSI C63.26, section 5.3.3.2

Test mode:

Compliance

Date(s):

11-Dec-18

Verdict:

PASS

Temperature: 23.9 °C

| Relative Humidity: 48 %

Air Pressure: 1009 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.9.1 Audio frequency response test test results

. Reference deviation Measured deviation, .
Carrier frequency, Frequency , DEV DEF Audio frequency
MHz Hz refs frea: response, dB
mV mV
300 201.5 11.88
400 126.8 7.86
500 99.7 5.77
700 72.4 2.99
483.0125 1000 51.3 51.3 0
1500 37.0 -2.84
2000 29.7 -4.75
2500 26.7 -5.67
3000 30.6 -4.49
300 207.7 11.15
400 133.2 7.29
500 104.3 5.16
700 751 2.31
484.7625 1000 57.56 57.56 0.00
1500 41.2 -2.90
2000 33.3 -4.75
2500 28.7 -6.04
3000 30.6 -5.49
Reference numbers of test equipment used
[ HL0911 | HL2016 HL2017 | HL2227 | HL4413 | HL4938 | HL5369 | HL5372 |

Full description is given in Appendix A.
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0911 | Coupler Dual Directional, 20 dB, Hewlett 778D 1144A078 12-Mar-19 12-Mar-22
0.1-2.0GHz Packard 27
1205 | One phase voltage regulator, 2kVA, Hermon TDGC-2 109 03-Apr-19 | 03-Apr-20
0-250V Laboratories
1480 | Cable, 1 m Harbour MIL 1480 02-Sep-18 | 02-Sep-19
Industries 17/60-
RG142
1824 | Attenuator Coaxial, 30 dB, 100 W, Bird Electronic | 8323 1185 11-Feb-19 11-Feb-20
50 Ohm Corp.
2016 | Attenuator, Manual Step, 0-9/1 dB, Midwest 1072 1315 05-Mar-19 | 05-Mar-20
0-8 GHz, 2 W Microwave
2017 | Attenuator, Manual Step, 0-60/10 dB, Midwest 1071 2017 05-Mar-19 | 05-Mar-20
0-8.0 GHz Microwave
2227 | Crystal Detector 0.01-18 GHz, 100 mW Hewlett 8472A NA 19-Sep-17 | 19-Sep-19
Packard Co
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 04-Apr-19 | 04-Apr-20
26.5 GHz Technologies 62
3433 | Test Cable, DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25679 28-Mar-19 | 28-Mar-20
SMA SMSM+
3440 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 10-Dec-18 | 10-Dec-19
20 dB, DC to 18 GHz S20W5+
3637 | Cable RF, 3.5 m, N type-N type, Alpha Wire RG 214/U | NA 26-Jun-18 | 26-Jun-19
DC-6.5 GHz
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 28-May-18 | 28-May-19
3 Hz- 44 GHz Technologies 88
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFLE | 1226/2A 07-Apr-19 | 07-Apr-20
1.5 m, SMA/SMA X 102A
4068 | Attenuator, SMA, 30 dB, DC to 12.4 GHz Midwest ATT- NA 09-Aug-18 | 09-Aug-19
Microwave 0527-30-
SMA-07
4360 | EMI Test Receiver, 20 Hz to 40 GHz. Rohde & ESU40 100322 31-Dec-18 | 31-Dec-19
Schwarz
4413 | Resistive divider, DC to 1.5 GHz, 2 W Microlab DA-3FN NA 20-Jul-17 20-Jul-19
4778 | EMI Receiver, 9 kHz - 2.9 GHz, System: Hewlett 8542E 30807A00 28-Oct-18 28-Oct-19
HL1431, HL4777 Packard 262,
3427A001
23
4933 | Active Horn Antenna, 1 GHz to 18 GHz Com-Power AHA-118 701046 06-Jan-19 06-Jan-20
Corporation
4938 | Test Cable, 50Q, 1.8 m, DC to 18 GHz Mini-Circuits CBL-6FT- | NA 28-Mar-18 | 28-Mar-19
SMNM+
5288 | Trilog Antenna, 25 MHz - 8 GHz, 100W Frankonia ALX- 00809 08-Feb-19 | 08-Feb-22
8000E
5369 | Digital storage oscilloscope, 350 MHz Keysight DSOX303 | MY580326 | 31-May-18 | 31-May-19
Technologies 4T 30
5372 | MXE EMI receiver, 3 Hz to 44 GHz Keysight N9038A MY572901 | 21-May-18 | 21-May-19
Technologies 55
5376 | EXA Signal Analyzer, 10 Hz - 32 GHz Keysight N9010B MY574704 | 18-Mar-19 | 18-Mar-20
Technologies 04
5391 | Temperature/Humidity Cycle Chamber, - Thermotron SM-8C 27737 22-Jul-18 22-Jul-19
77 - +177 deg., Humidity Range 20% RH
to 95% RH
5405 | RF cable, 18 GHz, N-N, 6 m Huber-Suhner SF118/11 500023/11 01-Aug-18 | 01-Aug-19
N(x2) 8
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9 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Transmitter tests
Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +4.5dB
Occupied bandwidth 8%
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz t0 40.0 GHz: £+ 4.8 dB
Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +45dB

Frequency error 30 — 300 MHz: + 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)
Transient frequency behaviour 187 Hz
+13.9%
Duty cycle, timing (Tx ON / OFF) and average factor measurements +1.0%

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories
Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the
manufacturers and/or by the relevant standards.
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10 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, Radio, Safety, Environmental
and Telecommunication testing facility.

Hermon Laboratories is recognized and accredited by the Federal Communications Commission (USA) for relevant parts of
Code of Federal Regulations 47 (CFR 47), Test Firm Registration Number is 927748, Designation Number is 1L1001;
Recognized by Innovation, Science and Economic Development Canada for wireless and terminal testing (ISED),
ISED #2186A, CAB identifier is IL1001; Certified by VCCI, Japan (the registration numbers are R-10808 for OATS, R-1082
for anechoic chamber, G-10869 for RE measurements above 1 GHz, C-10845 for conducted emissions site and T-11606 for
conducted emissions at telecommunication ports).

The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for
electromagnetic compatibility, product safety, telecommunications testing, environmental simulation and calibration (for
exact scope please refer to Certificate No. 839.01, 839.03 and 839.04).

Address: P.O. Box 23, Binyamina 3055001, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Michael Nikishin, EMC&Radio group manager

11 APPENDIX D Specification references

FCC 47CFR part 90: 2018 Private land mobile radio services

FCC 47CFR part 1: 2018 Practice and procedure

FCC 47CFR part 2: 2018 Frequency allocations and radio treaty matters; general rules and regulations

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

ANSI C63.26: 2015 American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services

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.
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12 APPENDIX E Test equipment correction factors

Antenna factor
Trilog antenna
Model ALX-8000E, Frankonia, S/N 00809, HL 5288, 30-1000 MHz

Antenna factor, dB/m
Frequency, MHz

Vert Up Vert Down Delta
30 -51.19 -51.28 0.09
35 -44.03 -44.12 0.09
40 -43.07 -43.12 0.05
45 -39.61 -39.79 0.18
50 -37.84 -38.14 0.3
60 -34.93 -34.9 0.03
70 -29.76 -29.66 0.1
80 -27.69 -27.82 0.13
90 -29.05 -29.07 0.02
100 -31.19 -31.19 0
120 -31.61 -31.6 0.01
140 -28.13 -28.06 0.07
160 -27.71 -27.75 0.04
180 -26.19 -26.15 0.04
200 -28.2 -28.15 0.05
250 -27.45 -27.47 0.02
300 -29.61 -29.63 0.02
400 -31.77 -31.78 0.01
500 -32.81 -32.81 0
600 -33.64 -33.61 0.03
700 -34.21 -34.21 0
800 -35.66 -35.66 0
900 -36.99 -36.91 0.08
1000 -38 -37.91 0.09

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Active Horn Antenna,
Com-Power Corporation, model: AHA-118, s/n 701046, HL 4933

Date of Issue: 6-May-19

Frequency, MHz Measured antenna factor Frequency, MHz Measured antenna factor

' (with preamplifier), dB/m ' (with preamplifier), dB/m
1000 -16.1 10000 1.8
1500 -15.1 10500 1.0
2000 -10.9 11000 0.3
2500 -11.9 11500 -0.5
3000 -11.1 12000 3.1
3500 -10.6 12500 1.4
4000 -8.6 13000 -0.3
4500 -8.3 13500 -0.4
5000 -5.9 14000 2.5
5500 -5.7 14500 2.2
6000 -3.3 15000 1.9
6500 -4.0 15500 0.5
7000 -2.2 16000 2.1
7500 -1.7 16500 1.2
8000 1.1 17000 0.6
8500 -0.8 17500 3.1
9000 -1.5 18000 4.2
9500 -0.2

The antenna factor shall be added to receiver reading in dBuV to obtain field strength in dBuV/m.
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Cable loss
Cable coaxial, RG-214/U, N type-N type, 3.5 m
Alpha Wire, HL 3637

Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB

10 0.03 3300 2.02

50 0.16 3400 2.1
100 0.24 3500 212
200 0.36 3600 2.19
300 0.45 3700 2.24
400 0.54 3800 2.27
500 0.60 3900 2.35
600 0.67 4000 2.35
700 0.74 4100 2.44
800 0.80 4200 2.45
900 0.86 4300 2.51
1000 0.91 4400 2.56
1100 0.97 4500 2.59
1200 1.02 4600 2.65
1300 1.07 4700 2.68
1400 1.13 4800 2.76
1500 1.17 4900 2.78
1600 1.23 5000 2.86
1700 1.30 5100 2.91
1800 1.33 5200 2.95
1900 1.37 5300 3.05
2000 1.43 5400 3.05
2100 1.48 5500 3.14
2200 1.52 5600 3.16
2300 1.57 5700 3.23
2400 1.61 5800 3.31
2500 1.66 5900 3.34
2600 1.70 6000 3.45
2700 1.75 6100 3.46
2800 1.80 6200 3.56
2900 1.84 6300 3.61
3000 1.89 6400 3.68
3100 1.94 6500 3.77
3200 1.99
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1226/2A
HL 3903
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 -0.02 9500 1.84 21000 2.98
100 0.15 10000 1.86 22000 3.07
500 0.38 10500 1.93 23000 3.13
1000 0.56 11000 1.99 24000 3.21
1500 0.69 11500 2.04 25000 3.26
2000 0.82 12000 2.10 26000 3.48
2500 0.90 12500 2.15 27000 3.44
3000 0.98 13000 2.21 28000 3.53
3500 1.06 13500 2.25 29000 3.59
4000 1.11 14000 2.29 30000 3.66
4500 1.17 14500 2.34 31000 3.70
5000 1.24 15000 2.36 32000 3.79
5500 1.32 15500 2.40 33000 3.88
6000 1.40 16000 2.45 34000 3.94
6500 1.50 16500 2.48 35000 3.91
7000 1.56 17000 2.56 36000 4.05
7500 1.62 17500 2.58 37000 4.22
8000 1.68 18000 2.60 38000 4.25
8500 1.74 19000 2.84 39000 4.27
9000 1.78 20000 2.88 40000 4.33
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Cable loss
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RF Cable, Huber-Suhner, 18 GHz, 6 m,
SF118/11N(x2), S/N 500023/118

HL 5405

Specific Test Report

Frequency
Range [GHz]

0.040 - 1 836
1836 - 3632
3.632-5.428
5.428-7.224
7.224 -§.020
9.020 - 10.816
10.816 - 12.612
12612 -14.408
14.408 - 16.204
16.204 - 18.000

IL min §21
[dB]

-1.431
-2.062
-2.576
-3.013
-3.415
-3.772
-4.138
-4.456
-4.786
-5.113

IL min §12
[dB]

-1.431
-2.066
-2576
-3.014
-3.418
-3.772
-4.138
-4 462
-4.786
-5.111

RL max S11 RL max S22

(@8]

-37.037
-33.573
-28.548
-30.738
-33.728
-29.302
-28.768
-27.108
-26.056
-27.762

(@8]

-37.704
-32.848
-29.602
-32.523
-32.257
-30.735
-26.255
-26.151
-27.116
-28.508

ZY o048

Type:

Sales no.:
Serial no..
PA no.:

Ring no.:
Cable length:
Test length:
Connector 1:
Connector 2:
Cable:

Meas. System:

Time:
Date:
Inspected by:

Start Freg.:
Stop Freq.:
Meas Points:
Source Power:

Date of Issue: 6-May-19

0/

SF118/11N/1 1N/600OMM

10497130
500023 /118
1956306

6m

SF_11_N-656
SF_11_N-656

SUCOFLEX_118

N5230C MY29001834 A 09.42 22

7:04:21 AM
6/6/2018
AZ /11

0.04000 GHz
18.00000 GHz
801

-5 dBm
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APPENDIX F Abbreviations and acronyms
A ampere
AC alternating current

A/m ampere per meter

AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(nV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(uA) decibel referred to one microampere
dBQ decibel referred to one Ohm

DC direct current

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

ITE information technology equipment
k kilo

kHz kilohertz

LISN line impedance stabilization network
LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

NT not tested

OATS open area test site

Q Ohm

QP quasi-peak

PM pulse modulation

PS power supply

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

S second

T temperature

Tx transmit

\% volt

VA volt-ampere
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