| ‘ ila\éﬁu{/&e} @D Hermon Laboratories Ltd.

S P.O. Box 23, Binyamina 3055001, Israel
\ G SSEED Tel. +972 4628 8001
HERMON LABORATORIES ELECTRICAL TESTING Fax. +972 4628 8277

0839.01 E-mail: mail@hermonlabs.com

TEST REPORT

ACCORDING TO: FCC 47 CFR Part 90, RSS-Gen issue 5: 2019 and

RSS-119 Issue 12:2015

FOR:

ST Engineering Telematics Wireless Ltd.
Light Control Unit

Product name: LCU NEMA

Model: LCUN2GUS

FCC ID: NTALCUN2G1

IC: 4732A-LCUN2G1

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 83
Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20



Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

a b~ wWwN R

Table of contents

PN o] ol [(or=T a1 B Ta]{o]4 1 o= 11 o] s IR PR PPRPPTOS 3
Equipment under test attributes

MaNUFACTUIET INFOIMIATION ....uuiiiiiiiiiiii s
Test details.................

Tests summary

LU o (=T 1 o1 T o PO EPRRRPPP 5
GENEIAl INFOIMALION ... ..o 5
LIS o0 10110 18] 2= Lo o PP SRR 5
Chang@Es MAAE IN EUT ..otttk e ettt e o b et e e ah b e et e aa ket e oo h b e e e e aa kbt e e e bt et e e enb et e e e nbb e e e e nne e e e nanees 5
B LIS gL G g =T = (o = 1) o PPPPPPPPPPPPPIRE

Transmitter tests according to 47CFR part 90 and RSS-119 requirements
PEAK OULPUL POWET TESE....eeteeietit ettt ettt ettt ettt ettt b et e ettt e bt ekt e bt e ekt ekt e ekt ekt e e ke e e bt e e ke e e be e e ke e ebeeebeeebeeentee
(@ ool U] o= o [ o =T a0 1T To |1 T (=) PRSPPI
EMISSION MASK TEST .....eeiieiteee ettt ettt e et e e ettt oo bt e e eh bt e e ea ket e e e s b e e e e aa kbt e e s b b et e e eab e e e e anbb e e e abne e e e nnnes
Radiated SpUriouS EMISSION MEASUIEIMENTS. ......cciiiuiieiuieeeaittieeeatateeaatteeeaasteeeeansaeeeaasseeaeateeeesaseeeesanseeeeasreeesasseesssnnees
Spurious emissions at RF @antenNa CONNECTOT TEST........coouuiiiiiiiie ettt e et e et e e e e e e e e annneeenans
= To U1 oYy o o1 Y L] P PP PR
Transient freqUENCY DENAVIOUI TEST ..........iiiiiiii ittt s e e e st e e st e e nabe e e e sbneee s
APPENDIX A Test equipment and ancillaries USed fOr tESTIS.........uii i
APPENDIX B Measurement uncertainties
APPENDIX C Test laboratory description
APPENDIX D SPEeCIfiCatiON FEIEIENCES .......eeiiiiiieeeeeet ettt e e e e et e e e e e s et bbb e e e e e e e e annneneeeas
APPENDIX E Test equipment COMTECION FACIOIS.......coiuiiiiiiiiie et e e
APPENDIX F ADDreviations @nd @CTONYIMIS .........iui ittt e ettt e e e e ettt e e e e e ettt e e e e e e e aabb et e e e e e e s aasbbbreeeeeeeaannneneeeas

Page 2 of 83



Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

1 Applicant information

Client name: ST Engineering Telematics Wireless Ltd.

Address: 26 Hamelacha street, POB 1911, Holon, 5811801, Israel
Telephone: +972 3557 5700

Fax: +972 3557 5703

E-mail: itsikk@timw.com

Contact name: Mr. Itsik Kanner

2 Equipment under test attributes

Product name: LCU NEMA
Product type: Transceiver
Model(s): LCUN2GUS
Serial number: 68915
Hardware version: REV A
Software release: 2.31
Receipt date 04-Jul-17

3 Manufacturer information

Manufacturer name: ST Engineering Telematics Wireless Ltd.

Address: 26 Hamelacha street, POB 1911, Holon, 5811801, Israel
Telephone: +972 3557 5700

Fax: +972 3557 5703

E-Mail: itsikk@timw.com

Contact name: Mr. Itsik Kanner

4 Test details

Project ID: 40583

Location: Hermon Laboratories Ltd. P.O. Box 23, Binyamina 3055001, Israel
Test started: 04-Jul-17

Test completed: 19-Jul-17

Test specification(s): FCC 47 CFR part 90, RSS-Gen Issue 5, RSS-119 issue 12
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5 Tests summary

Test Status
Transmitter characteristics
FCC Section 90.267 / RSS-119 Section 5.4, Maximum output power Pass
FCC Section 90.209 / RSS-119 Section 5.5, Occupied bandwidth Pass
FCC Section 90.210 / RSS-119 Section 5.8.4, Emission mask Pass
FCC Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions Pass
FCC Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions Pass
FCC Section 90.213 / RSS-119 Section 5.3, Frequency stability Pass
FCC Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour Pass
FCC Section 2.1091 / RSS-102 section 2.5, RF radiation exposure evaluation Pass, Exhibit in application

for certification provided
The original EUT configuration was certified by FCC under FCC ID: NTALCUN2G1 and by ISED under
IC: 4732A-LCUN2GL1. The report was revised to reflect the following changes:
1. Additional EUT configuration with external antenna.

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: II\EAI(Ag&SSQdc:I;ha, technical manager, 19-July-17 CD
. . | Mrs. S. Peysahov Sheynin, test engineer, At
Reviewed by: EMC & Radio 15-Oct-20
Approved by: | Mr. M. Nikishin, group leader, EMC & Radio 26-Oct-20 f////
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6.1

6.2

6.3

EUT description

General information

The EUT, LCU NEMA, is a luminaire control unit, easily installed on top of the luminaire utilizing a standard (twist
and lock) NEMA socket. LCU NEMA is a unit of the T-Light Galaxy star network. Control features offer On/Off and
dimming level operations. Monitoring features include identification of lamp and measurement of electrical
parameters.

Test configuration

EUT

LCU NEMA " AC mains

Antenna

LCUNEMA

{— ACmains

antenna

Changes made in EUT

No changes were implemented in the EUT during testing.
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6.4 Transmitter characteristics

Type of equipment

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

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 ranges | 450- 470 MHz
. At transmitter 50 Q RF output connector 35.23 dBm
Maximum rated output power
X No
continuous variable
Is transmitter output power variable? Yes stepped variable with stepsize dB
minimum RF power dBm
maximum RF power dBm
Antenna connection
. . . with temporary RF connector
X unique coupling standard connector integral X without temporary RF connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
*Integral Telematics Wireless Printed 2 dBi
External Hongsense Technology HSA-450TFH1 2 dBi
Transmitter aggregate data rate/s 4.8 kbps
Type of modulation AGFSK
Modulating test signal (baseband) PRBS
Transmitter power source
Battery Nominal rated voltage | Battery type
DC Nominal rated voltage 3.6 V to module
X AC mains Nominal rated voltage 120 AC | Frequency 60 Hz

* - The worst case of antenna configuration delivering the highest radiated emissions was tested.

Page 6 of 83



HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification: Section 90.267 / RSS-119 Section 5.4, Maximum output power

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-E, Section 2.2.1

Test mode: Compliance .

Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz

Remarks:

7 Transmitter tests according to 47CFR part 90 and RSS-119 requirements

7.1 Peak output power test
7.11  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 Peak output power limits

Assigned frequency range, MHz

Maximum peak output power

W dBm
FCC
450.0 — 470.0 | 6 | 37.78
RSS-119 Table 2
450.0 — 470.0 | 60 | 47.78

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 associated plots.

Figure 7.1.1 Peak output power test setup

EUT

h 4

Attenuator

Spectrum
analyzer
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.267 / RSS-119 Section 5.4, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-E, Section 2.2.1

Test mode:

Compliance

Date(s):

04-Jul-17

Verdict:

PASS

Temperature: 25.2 °C

| Relative Humidity: 43 %

Air Pressure: 1004 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.1.2 Peak output power test results

OPERATING FREQUENCY RANGE:

450.0 — 470.0 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 300 kHz

MODULATION: 4GFSK

MODULATING SIGNAL: ID code

BIT RATE: 4.8 kbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum
fr%ﬂgr?(r:y analf/rz)gftrr;arging External Cable loss, RF output Limit, Margin, Verdict

MHz ’ dBm ' | attenuation, dB dB power, dBm dBm dB

450.003125 34.16 Included Included 34.16 37.78 -3.62 Pass
460.000000 34.83 Included Included 34.83 37.78 -2.95 Pass
469.996875 35.23 Included Included 35.23 37.78 -2.55 Pass

Note 1: The manufacturer’s rated power is 35 dBm. The measured output power is within £1 dB required by the RSS-119

standard.

Reference numbers of test equipment used

[ HL3433 |

HL3818 | HL4070 |

HL 4071 |

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.267 / RSS-119 Section 5.4, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-E, Section 2.2.1

Test mode: Compliance .
Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.1.1 Peak output power test results at low frequency

#ir Agilent R T
Mkr1 450.001 4 MHz
Rel 50 dBm Atten 10 dB 34.16 dBm
#Peak
Log
10 Ei

der =

Otist
59.7
dB

Lghv / \
V1 52 // \
x M M

A AN | g 2 Y

af): g G T ety
1=50k

Swp

Center 450.003 1 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 20 ms (601 pis)

Plot 7.1.2 Peak output power test results at mid frequency

5 Agilent R T
Mkr1 459.998 3 MHz
Rel 50 dBm Atten 10 dB  Ext PG -59.7 dB 34.84 dBm
#Peak
Log

10 b

dB! /‘

/ \
w s / \

53 FC 1
A AA ;WJ Aot WW.M

all): POk & wrerr
1=50k

Swp

Center 460.000 0 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 20 ms (601 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20
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Test specification: Section 90.267 / RSS-119 Section 5.4, Maximum output power

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-E, Section 2.2.1

Test mode: Compliance .

Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.1.3 Peak output power test results at high frequency

e Agilent R T
Mkr1 469.998 6 MHz
Ret 50 dBm Atten 10 dB  Ext PG -59.7 dB 35.23 dBm
#Peak
Log
10
dB/

Lghv

M1 52
S3 FC
A AA
ali):
1=50k
Swp

Center 469.996 9 MHz Span 1 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 20 ms (601 pis)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.209 / RSS-119 Section 5.5, Occupied bandwidth
Test procedure: 47 CFR, Section 2.1049
Test mode: Compliance .
Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 42 % Air Pressure: 1004 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
450.0 — 470.0 26 6
* - 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 and the associated plots.

Figure 7.2.1 Occupied bandwidth test setup

Spectrum
EUT - Attenuator >
Antenna output analyzer
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.209 / RSS-119 Section 5.5, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance .

Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 42 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 100 Hz
VIDEO BANDWIDTH: 1 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: 4GFSK
MODULATING SIGNAL: ID code
BIT RATE: 4.8 kbps

Table 7.2.2 Occupied bandwidth test results

Carrier frequency, MHz | Occupied bandwidth, kHz | Limit, kHz | Margin, kHz | Verdict
MODULATION ENVELOPE REFERENCE POINTS: 99%
450.003125 3.5247 6 -2.4753 Pass
460.000000 3.5164 6 -2.4836 Pass
469.996875 3.5055 6 -2.4945 Pass
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
450.003125 4.8160 6 -1.184 Pass
460.000000 4.4710 6 -1.529 Pass
469.996875 4.5910 6 -1.409 Pass

Reference numbers of test equipment used

[ HL3334 | HL3818 |

HL 4070

HL 4071

Full description is given in Appen

dix A.
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Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test specification:

Section 90.209 / RSS-119 Section 5.5, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

04-Jul-17

Verdict:

PASS

Temperature: 25.2 °C

| Relative Humidity: 42 %

Air Pressure: 1004 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.2.1 Occupied bandwidth test result at low frequency
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Plot 7.2.2 Occupied bandwidth test result at mid frequency
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Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test specification:

Section 90.209 / RSS-119 Section 5.5, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance .
Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2 °C | Relative Humidity: 42 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.2.3 Occupied bandwidth test result at high frequency

it Agilent

Rel 40 dBm Atten 10 dB

R T

Ext PG -59.7 dB
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Log
10

dB/

Lghv
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .
Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 44 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz

Remarks:

7.3 Emission mask test

7.3.1 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 E (Channel bandwidth 6.25 kHz, authorized bandwidth 6.0 kHz) with audio low pass filter)

0—-3.0kHz

0

3.0-4.6 kHz

30 + 16.67(fa** - 3 kHz) or
55+10logP(W) whichever is the lesser

More than 4.6 kHz

55+10logP(W) or 57 whichever is the lesser (RSS-119)
55+10logP(W) or 65 whichever is the lesser (FCC)

* - linearly increase with frequency
** _ displacement frequency

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 the associated plots.
7.3.2.3 The test results are provided in Table 7.3.2 and the the associated plots.

Figure 7.3.1 Emission mask test setup

EUT

h 4

Attenuator

Spectrum
analyzer
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Date of Issue: 9-Sep-20
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Test specification: Section 90.210 / RSS-119 Section 5.8.4, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 44 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.3.2 Emission mask test results

Carrier frequency, MHz Limit Verdict
450.003125
460.000000 Emission mask E Pass
469.996875

Reference numbers of test equipment used

[ HL3433 | HL3818 | HL4070 | HL4071 |

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 44 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.3.1 Emission mask test results at low carrier frequency

OPERATING FREQUENCY RANGE:

450.0 — 470.0 MHz

DETECTOR USED: Peak
MODULATION: 4GFSK
MODULATING SIGNAL: ID code
BIT RATE: 4.8 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
5 Agllent R T 3 Agilent R T

Mkr1 450.003 12 MHz Mkr1 450.002 56 MHz
Rei 34.16 dBm Atien 10dB  Ext PG -59.7 dB 26.74 dBm Rei 34.16 dBm Atien 10dB__ Ext PG -59.7 dB 26.20 dBm
#Peak ‘ ! iPeak ‘ ;t
Log °g 0
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i L

| J %
dBm dBm
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Center 450,003 12 MHz Span 100 kHz Center 450,003 12 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.753 s (601 pts) #Res BW 100 Hz VBW 300 Hz Sweep 293.8 ms (601 pts)

Plot 7.3.2 Emission mask test results at mid carrier frequency

OPERATING FREQUENCY RANGE:

450.0 — 470.0 MHz

DETECTOR USED: Peak

MODULATION: 4GFSK

MODULATING SIGNAL: ID code

BIT RATE: 4.8 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

5 Agilent R T o Agilent R T
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Rel 34.84 dBm Atten 10dB Ext PG -59.7 dB 27.06 dBm Rel 34.84 dBm Atten 10dB__ Ext PG -59.7 dB 27.44 dBm
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10 "PASS LIMIT1 10 "PASS LIMIT1 W
dB/ dB/
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25.0 25.0 i
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83 FC 83 FC
A AA| { l A AA s w“
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Center 460.000 00 MHz Span 100 kHz Center 460.000 00 MHz Span 20 kHz

#Res BW 100 Hz VBW 300 Hz Sweep 1.753 s (601 pts)

#Res BW 100 Hz VBW 300 Hz Sweep 293.8 ms (601 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 04-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 44 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.3.3 Emission mask test results at high carrier frequency

OPERATING FREQUENCY RANGE:

450.0 — 470.0 MHz

DETECTOR USED: Peak
MODULATION: 4-GFSK
MODULATING SIGNAL: ID code
BIT RATE: 4.8 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilent R T 3% Agilent R T
Mkr1 469.997 71 MHz Mkr1 469.997 31 MHz
Rei 35.23 dBm Atten 10 dB Exi PG -59.7 dB. 27.66 dBm Rei 35.23 dBm Atien 10dB__ Ext PG -59.7 dB 28.08 dBm
#Peak ‘ | N fPeak ‘ 1
Lo of
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FFT 7 1W vr]qr "W‘W h T FFT ABma T W W it
Center 469.996 88 MHz Span 100 kHz Center 469.996 88 MHz Span 20 kHz

#Res BW 100 Hz VBW 1 kHz Sweep 1.753 s (601 pts)

#Res BW 100 Hz VBW 1 kHz Sweep 293.8 ms (601 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20
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Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance

Verdict: PASS

Date(s): 06-Jul-17 - 19-Jul-17

Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz

Remarks:

7.4
7.4.1

7.4.2
7421
7422

7423

7.4.3
7431
7.4.3.2

7.4.3.3

7.4.4
7441
7.4.4.2

7443
7444
7.4.4.5

7.4.4.6
7447

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(pV/m)***

0.009 — 10th harmonic?| 55+10logP** -25 72.4

* - Excluding the in band emission within £ 250 % of the authorized bandwidth from the carrier

** - P s transmitter output power in Watts

** . 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.

Test procedure for substitution ERP measurements of spurious

The test equipment was set up as shown in Figure 7.4.3 and energized.

RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF signal
generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna gain
in dBd reduced by cable loss in dB.

The above procedure was repeated at the rest of investigated frequencies.
The worst test results (the lowest margins) were recorded in Table 7.4.3 and shown in the associated plots.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode:

Compliance

Date(s):

06-Jul-17 - 19-Jul-17

Verdict: PASS

Temperature: 25.2 °C

| Relative Humidity: 43 %

Air Pressure: 1008 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: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode:

Compliance

Date(s):

06-Jul-17 - 19-Jul-17

Verdict: PASS

Temperature: 25.2 °C

| Relative Humidity: 43 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:
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Figure 7.4.3 Setup for substitution ERP measurements of spurious
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.4.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

450.0 — 470.0 MHz

3m

Semi anechoic chamber
0.8 m

0.009 — 5000 MHz

Peak

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: 4GFSK
BIT RATE: 4.8 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uV/m) dB* kHz polarization height, m degrees
Low carrier frequency 450.003125 MHz
899.991 67.69 72.4 -4.71 100 Vert 1.4 138
1350.050 63.68 72.4 -8.72 1000 Vert 15 340
1800.050 56.64 72.4 -15.76 1000 Hor 1.2 46
Mid carrier frequency 460.0 MHz
920.013 70.28 72.4 -2.12 100 Vert 14 156
1379.950 65.71 72.4 -6.69 1000 Vert 15 343
1840.150 57.93 72.4 -14.47 1000 Hor 1.2 60
2300.000 54.95 72.4 -17.45 1000 Hor 1.3 294
High carrier frequency 469.996875 MHz
940.031 66.16 72.4 -6.24 100 Vert 1.4 144
1409.990 67.45 72.4 -4.95 1000 Vert 15 339
1880.030 57.71 72.4 -14.69 1000 Hor 1.2 83
2350.030 54.77 72.4 -17.63 1000 Vert 1.3 304

*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode:

Compliance

Date(s):

06-Jul-17 - 19-Jul-17

Verdict:

PASS

Temperature: 25.2 °C

| Relative Humidity: 43 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:

ASSIGNED FREQUENCY RANGE:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

450 -470 MHz
Semi anechoic chamber
3m

0.8 m

Table 7.4.3 Substitution ERP of spurious test results

Peak

> Resolution bandwidth

Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

Frequency, tFIeIdh RBW, Antenna R ] Ant gain, | Cable loss, | ERP, Limit, | Margin, "
MHz strength, kHz | polarization output, dBd dB dBm dBm dB* e
dB(pV/m) dBm
Low carrier frequency 450.003125 MHz
899.991 67.69 100 Vert -28.54 -1.47 1.54 -31.55 | -25.00 -6.55 Pass
1350.050 63.68 1000 Vert -37.65 4.92 1.99 -34.72 | -25.00 -9.72 Pass
1800.050 56.64 1000 Hor -44.69 5.68 2.33 -41.34 | -25.00 | -16.34 Pass
Mid carrier frequency 460.0 MHz
920.013 70.28 100 Vert -26.05 -1.39 1.56 -29.00 | -25.00 -4.00 Pass
1379.950 65.71 1000 Vert -35.62 5.04 2.01 -32.59 | -25.00 -7.59 Pass
1840.150 57.93 1000 Hor -43.4 5.69 2.35 -40.06 | -25.00 | -15.06 Pass
2300.000 54.95 1000 Hor -46.38 6.10 2.51 -42.79 | -25.00 | -17.79 Pass
High carrier frequency 469.996875 MHz
940.031 66.16 100 Vert -30.25 -1.33 1.58 -33.16 | -25.00 -8.16 Pass
1409.990 67.45 1000 Vert -33.88 5.15 2.04 -30.77 | -25.00 -5.77 Pass
1880.030 57.71 1000 Hor -43.62 5.68 2.36 -40.30 | -25.00 | -15.30 Pass
2350.030 54.77 1000 Vert -46.56 6.16 2.55 -42.95 | -25.00 | -17.95 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0661 HL 1565 HL 1984 HL 2432 HL 2909
HL 3632 HL 4278 HL 4339 HL 4353 HL 5121

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:
TEST DISTANCE:
CARRIER FREQUENCY: Low

[ B2:19:44 JUL @4, ?@17

ALTW DET:
MERS DET:

Ij.g[) REF BE.8 dBulsm

FERK
FERK OF AUG
NkR 8.8 kHz
78,46 dBplsn

dbs

TATH
B dB

kﬁme%*ﬁW%MAwha -

i i
4.4

dEpls
Up B

it FC
ACORR

START 3.8 kHr

wIF BW 1.8 kHz AYG EHW 3 kHr

CARRIER FREQUENCY: High
(@] 28:27:48 JUL @4, 7@17

STOP {15H.48 kHz

WP 7EB memc

ACTV DET: PERAK
MERS DET: PERK OF AYG
KR 9.7 kHz
£9.37 dBbsn
LG REF B2.8 dBulsm
18
dbs
RN
18 B ""th.m\w.m_nﬁ.u M
: R e A T i
L
78.4 ”*”M#»wn
dEpls
VA 3B
e
ACORR
START 8.8 kHz STOF 158.4 KAz
21F BW 1.8 kHz AVG BW 3 kHz SUP 7BE meac

Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid

(@) 22:22:18 JUL @Y, 2817
ACTY DET: FERK
MERS DET: FERK OF AYG
NER 8.2 kHz
78,67 dBplsn
L0G  REF B2.8 dBulim
18
db/
H#ATH
B dB Wﬂmhn-hiL. .
lrll'l \.,‘I"I J'\ i
u NWWWﬁ.ﬂwT,NmM\ ] .
L R R
HE ﬁﬁ”“b*”“
dEuls
UA SB
it FC
ACORR
GTART 9.8 kHz STOPF 158.8 kHz
wlf BEW 1.8 kHz AUG BW 3 kHz WP 7EB memc

Page 24 of 83



Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(@] BR:14:30 JUL BY, 2@17 (@] 22:23:98 JUL @Y, PO47
ALTY DET: FERK ALTY DET: FERK
MER: DET: FERK OF AWG MERS DET: FERKE QF AUG
NKE CHA LkHz NKE 1E@ kHz
57.98 dEplsn 56.98 dEplsn
%go REF BB.E dBulsm 530 REF 2.8 dBul/m
dfis db/
1ATH HATH
B dE B dE
oL s T oL ]
e b 4.4 "
dBulls dEpls al
ui'se e up"se MM
St FC ratiy )| ¢ FC me
ACORR G r— ACORR iy
gt A M""‘WW
GTART 15@ kHz STOP 38,88 MH:z GTART 158 kHz STOP 3@.B8 HH:z
1F EW 3.8 kHz AUG BW 38 lkHz SWP 2.4 Eeec 1F EW 9.8 lkHr AUG EW 38 kHz SHP 2.49 Eec

CARRIER FREQUENCY: High
[ 27:25:21 JUL @4, ?@17
FLTY DET: PERK
MERS DET: PEAK OF AUG
NKR 158 kHz
57,85 dBylisn

Ij_g[) REF BE.8 dBubsm

dB s
#ATH
B dB

oL v"n.r\,w
T4y [ u
dEuls

UA 5B M*m
50 FC b
ACORR t]

GTART 138 kHz STOP 38.88 MHz
1F EW 9.8 kHr AUG EW 38 kHz SWP 2.43  emc
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
@3] 21:17:86 JUL @4, ?@47 (@] B4:15:89 JuL @4, PO17
ALTY DET: FERK ALTY DET: FERK
MER: DET: FERK OF AWG MERS DET: FERKE QF AUG
MER Y4B.7 MHz MER 457.3 MH:z
117,39 dEplsn 117.56 dBplsn
%go REF 98.8 dBulsm 530 REF 98.8 dBuV/m
dfis db/
1ATH HATH
tA dE ol dE
oL oL -
8.4 — W, L 784 = pakeitl1
dEpls dEuls
ui'se o g 2] up"se L] g™
1A T e v o L e e A I Y s e L
ACORR ACORR
4TART 38.8 HHz ETOP {.BEBE GH: GTART 38.8 HHz ETOP |, @HRA GH:z
t1F EW 188 kHz AUG EW 388 kHz SUP 7ER meec w1F EW 188 kHz AUG EW 388 kHz WP 7EE meec

CARRIER FREQUENCY: High
(@3] 21:18:16 JUL @4, ?@17
FLTY DET: PERK
MERS DET: PEAK OF AUG
MER 478.1 MHz
117.81 dBylsn

Ij_g[) REF 9B.8 dBubsm

dB s
#ATH
o8 dB

i 7
72,4 VAL NP
dEuls

A 5B T M Wikl
Lo o P R g

ACORR

GTART 3@.8 HH:z STOF {.BHEA GHz
w1F EW 188 kHz AUG EW 388 kHr WP 7HE meec
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.4 Radiated emission measurements in 1000 — 5000 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(@] BR:52: 18 JUL BY, E@i7 [@5) B2:47:99 JuL @Y, 2@i7
ALTY DET: FERK ALTY DET: FERK
MER: DET: FERK OF AWG MERS DET: FERKE QF AUG
MER 1.349 GH: MER 1.388 CGHz
S58.24 dEplsn 55.31 dBplin
%go REF 8.8 dBulsm PREAMP 0K EED REF BB.E dBulsm PREAMP 0N
dfis dbs
ATH ATH
18 dE 18 dE
oL oL
e I anﬂ 7.4 | o]
dEuls | AP WP gl | tdoh i
UHNSB et e UHNSB . _NJ I,vw. hecn it
it FC SCFC
ACORR ACORR
§TART 1.OPA GHz STOF 5,08 CHiz START 1.BBA GHz STOP 5. HEA GH:
wIF BW 1.8 NHz AUG BW 3 MHz SWP 788 neec wIF BW 1.8 NHz AUG B 3 MHz WP AR neec

CARRIER FREQUENCY: High
(@] 28:43:56 JUL @4, 7@17
FLTY DET: PERK
MERS DET: PEAK OF AUG
MER 2,347 GHz
58,63 dBylsn

LOG  REF B@.B dBulsm PREAMP O

START 1.@BR CHz STOP 5.HEA GHz
wIF EW 1.8 HHz AUG EW 3 MHr WP 7HE mepc
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.4.5 Radiated emission measurements at the 2" harmonic

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(@] 18:58:49 JuL @Y, 2@i7 (@] 19:86:99 JuL @4, PO17
ALTY DET: FERK ACTY DET: FERK
MERS DET: FERKE QF AUG MERS DET: FERKE QF AUG
HKE B99.3891 HH: HKE 828,813 HH:z
E?.B9 dEplin 78.28 dBplin

Ij_g[) REF BB.8 dBul/m

Ij_g[) REF BB.8 dBulsm

dbs dbs
ATH ATH
18 dB »,r/x 18 dB ]
In N w"“vw M" b m W\'\‘w. .
Pt i t R T e YT WY N WL T
NA 5B NA 5B
it FC it FC
ACORR ACORR
CENTER 39@B.HAE HHz SPAN 1 .BHE MHz CENTER 32B.HA8 HHz SPAN 1 .BHEAE MHz
n1f EW 188 kHz AYG BEW 388 LkHr #5HP 28.8 meec w1f EW 188 kHz AYG BEW 388 LkHr SWP 2@.B meec

CARRIER FREQUENCY: High

(@3] 19:56:47 JuL B4, @17

ACTY DET: FERK
MERS DET: FERK QF AVG
HEE 948,831 MHz

EE. 16 dEplsn
LOG  REF BB.B dBulsm
18
dbs
ATH
18 dE J.»vw-é\_‘
|
N L .n‘// M 1
ET—, | S T R P ] LN
He 5B
it FC
ACORR
CEMTER 935.994 NHr SPAN 1.BEA MHz
w1F EW 188 kHz AUG EW 388 LkHz SHP 2@.8 meec
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.6 Radiated emission measurements at the 2" harmonic

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
[@5) 18:53:68 JuL @Y, 2@i7 [@5] 19:41:31 JuL @4, 2@i7?
ALTY DET: FERK ALTY DET: FERK
MERS DET: FERKE QF AUG MERS DET: FERKE QF AUG
HKE B99.399 HH: HKE 820,813 HH:z
E3.17 dBplsn EY.42 dEplsn
QED REF 79.8 dBub/m QED REF BB.8 dBul/m
%, %,
18 dB A 18 dB B
=] \v\"‘(“'u o
[EYENEEREN i) SOV MR Ly R T TN W P A T TP ) DT i
NA 5B NA 5B
SCFC SCFC
ACORR ACORR
CENTER 98B.HAE HHz SPAN 1.HBEA HHz CENTER 92B.HA8 HHz SPANW 1.HBEA HH:z
t1F EW 188 kHz AUG EW 388 kHz SWP 2@.8 meec t1F EW 188 lkHz AUG EW 388 kHz SWP 2B.8 meec

CARRIER FREQUENCY: High
(@] 19:48: 28 JUL B4, 2817

ACTY DET: FERK
MERS DET: FERK QF AVG
HEE 948,81 MHz
6R.36 dBplsn

Ij_g[) REF BB.8 dBul/m

db/
ATH
18 dE

HA 5B
it FC
ACORR

GEMTER 939.334 HHz SPAN 1.HEA MHz
wlF EW 188 kHz AUG EW 388 kHz SHP 28,8 mesc
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90

.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.7 Radiated emission measurements at the 3 harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low r CARRIER FREQUENCY: Mid
a0 Agllent R T = Agilent R T
Mkr1 1.35005 GHz Mkr1 1.37995 GHz
Ref 80 dBpi/m #Atten 0 dB 63.38 dBpv/m Ref 80 dBp+/m F#Atten 0 dB 65.71 dB/m
Peak Peak
Log Log
1d?3; g :luBf
A \\-\V I e Mo,
WW*W = e b
Tttt
V1 S2 V1 S2
S3 FC S3 FC!
A AA A AA
Center 1.35 GHz Span 20 MHz Center 1.38 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

CARRIER FREQUENCY: High

it Agilent E T

Mkr1 1.40999 GHz
67.45 dByuvm

Ref 80 dBpi\/m
Peak
Log
10
dB/

#Atten 0 dB

v

Al

AVMWW

V1 s2
53 FC
A AA

Center 1.41 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.8 Radiated emission measurements at the 3 harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 1.34995 GHz

Ref 80 dBpt/m #Atten 0 dB 60.73 dBuv/m
Peak
Log
10 4
dB/
M%
V1 82
53 FC
A AA
Center 1.35 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 1.40989 GHz
63.54 dBpvim

Ref 80 dBp\im
Peak

Log

10 b
dB/

#Atten 0 dB

i S

V1 52
53 FC
A AA

Center 1.41 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 138010 GHz
Ref 80 dBpv/m 62.16 dBpi/m
Peak
Log
10 13
dB/

#Atten 0 dB

Lot me

V1 82
§3 FC
A AA

Center 1.38 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.9 Radiated emission measurements at the 4" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
0 Agilent R T i Agilent R T
Mkr1 1.80020 GHz Mkr1 1.83995 GHz
Ref 80 dBpi/m #Atten 0 dB 50.7 dBpvim Ref 80 dBp+/m F#Atten 0 dB 52.85 dB/m
Peak Peak
Log Log
10 10
dB/ dBf
V1 S2 V1 S2
S3 FC 83 FC
A AA A AA
Center 1.8 GHz Span 20 MHz Center 1.84 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 1.87993 GHz
53.23 dBpvim

Ref 80 dBp\im
Peak

Log
WWWMAMWM

10
dB/
V1 52
53 FC
A AA

#Atten 0 dB

Center 1.88 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.10 Radiated emission measurements at the 4" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 1.80005 GHz

Ref 80 dBpt/m #Atten 0 dB 56.64 dBuv/m

Peak

Log

10

dB/ 1
WWW//\‘WWMM

M1 S2

53 FC

A AA

Center 1.8 GHz Span 20 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 1.88003 GHz
57.71 dBpvim

Ref 80 dBp\im
Peak

Log

10

dB/ 1

e v e

V1 52
53 FC
A AA

#Atten 0 dB

Center 1.88 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 1.84015 GHz

Ref 80 dBpv/m #Atten 0 dB 57.93 dBpi/m
Peak

Log

10

dB/ *

V1 s2

§3 FC

A AA

Center 1.84 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.11 Radiated emission measurements at the 5" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 2.24995 GHz
Ref 70 dBp+/m 46.54 dBuv/m
Peak
Log
10
dB/ 3

M‘WWMW%MWWNW&MW—MM

#Atten 0 dB

M1 52
53 FC
A AA

Center 2.25 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 2.35003 GHz
54.77 dBpvim

Ref 70 dBp\im
Peak
Log Il

10
dB/ M/V\\
T o e R P LY et A S vt

V1 52
53 FC
A AA

#Atten 0 dB

Center 2.35 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 2.29990 GHz

Ref 70 dBpv/m #Atten 0 dB 52.91 dBp/m
Peak
Log

10 2

dB/ QW/\\A
e Y S I e

V1 82
§3 FC
A AA

Center 2.3 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.12 Radiated emission measurements at the 5" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 2.24995 GHz
Ref 70 dBp+/m 49.58 dBuv/m
Peak
Log

10
9

dB/
MJWWMMMWWMW

#Atten 0 dB

V1 82
53 FC
A AA

Center 2.25 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 2.35003 GHz
53.76 dBpvim

Ref 70 dBp\im
Peak
Log
10 iy

) M/\\
N BT

V1 52
53 FC
A AA

#Atten 0 dB

Center 2.35 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 230000 GHz

Ref 70 dBpv/m #Atten 0 dB 54.95 dBpi/m
Peak
Log
10 $
dB/ w/\‘
T R e % o N i AN Ao e ]
V1 s2
§3 FC
A AA
Center 2.3 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.13 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 2.70015 GHz
Ref 70 dBp+/m 46.36 dBuv/m
Peak
Log
10
dB/ "

WWWWWAMMWWMWVW

#Atten 0 dB

V1 82
53 FC
A AA

Center 2.7 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 2.82003 GHz
45.82 dBuvim

Ref 70 dBp\im
Peak

Log
WWMWWWWMM«MNWM

#Atten 0 dB

10
dB/

Center 2.82 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 2.76005 GHz

Ref 70 dBpv/m #Atten 0 dB 46.51 dBpi/m
Peak

Log

10

dB/ L

WMWWWWMMWWM

V1 82
§3 FC
A AA

Center 2.76 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.14 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 2.70010 GHz
Ref 70 dBp+/m 48.59 dBuv/m
Peak
Log
10
dB/ L

WWMWM\WWMWWM

#Atten 0 dB

V1 82
53 FC
A AA

Center 2.7 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 2.82003 GHz
48.76 dBpvim

Ref 70 dBpWim

Peak
1
WWWWWMWM/W\WWMMMWWM

#Atten 0 dB

Log
10
dB/

V1 52
53 FC
A AA

Center 2.82 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 2.75995 GHz
Ref 70 dBpv/m 47.34 dBpv/m
Peak
Log
10
dB/ 9

WWMAWWWWW

#Atten 0 dB

V1 82
§3 FC
A AA

Center 2.76 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.15 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low
More than 20 dB Below the limit

CARRIER FREQUENCY: High

0 Agilent FE T

Mkr1 3.29013 GHz
44.75 dBpvim

Ref 70 dBpivim #Atten 0 dB
Peak

Log

10

dB/

WMWMMWWMMMWWWWWW

V1 s2
53 FC
A AA

Center 3.29 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

CARRIER FREQUENCY: Mid
More than 20 dB Below the limit

Page 38 of 83



HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.16 Radiated emission measurements at the 7t" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

a0 Agllent R T = Agilent R T

Mkr1 3.14995 GHz
Ref 70 dBp+/m 46.02 dBuv/m
Peak
Log
10
dB/ a

S R O OV N D SO

#Atten 0 dB

V1 82
53 FC
A AA

Center 3.15 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 3.28988 GHz
46.46 dBpvim

Ref 70 dBp\im
Peak
Log
10
dB/

#Atten 0 dB
WMWWMMWWWW@WW

V1 52
53 FC
A AA

Center 3.29 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 3.22000 GHz
Ref 70 dBpv/m 44.63 dBpM/m
Peak

Log

10
WMMWWWMWWWWW

#Atten 0 dB

dB/

V1 82
§3 FC
A AA

Center 3.22 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.17 Radiated emission measurements at the 8t" harmonic

TEST SITE: OATS

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
More than 20 dB Below the limit More than 20 dB Below the limit

CARRIER FREQUENCY: High

0 Agilent FE T
Mkr1 3.75977 GHz
Ref 70 dBpivim #Atten 0 dB 45.84 dBpvim
Peak
Log
10
dBf N
WWMWWWMMWWW
V1 82
S3 FC
A AA
Center 3.76 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.18 Radiated emission measurements at the 8" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low
a0 Agllent R T

CARRIER FREQUENCY: Mid

a0 Agllent R T

Mkr1 3.59990 GHz
Ref 70 dBp+/m 44 .66 dBuv/m
Peak
Log
10
dB/

#Atten 0 dB

WWWMWWMVMWMWJEMWMMAM

M1 52
53 FC
A AA

Center 3.6 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

|
CARRIER FREQUENCY: High
50 Agllent R T

Mkr1 3.75968 GHz
47.53 dBuvim

Ref 70 dBp\im
Peak
Log
10
dB/

#Atten 0 dB
WMWWWWWMMAW

V1 52
53 FC
A AA

Center 3.76 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Mkr1 3.68000 GHz
Ref 70 dBp+/m 43.92 dBpv/m
Peak
Log
10
dB/

#Atten 0 dB

WWAWNMNW»WWWMMWWWWM

M1 52
53 FC
A AA

Center 3.68 GHz
#Res BW 1 MHz

Span 20 MHz

VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.

210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .
Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.19 Radiated emission measurements at the 9th harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m

CARRIER FREQUENCY: Low
More than 20 dB below the limit

CARRIER FREQUENCY: Mid

0 Agilent FE T

CARRIER FREQUENCY: High

i Agilent R T

Mkr1 4.13995 GHz
Ref 70 dBpivim 47.62 dBpvim
Peak
Log
10
dB/

#Atten 0 dB
M@MMWMWMMWW

V1 s2
53 FC
A AA

Center 4.14 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Mkr1 4.22972 GHz
Ref 70 dBpv/m 47.14 dBpvim
Peak
Log
10
dBf

#Atten 0 dB

MMWM%WMWM

V1 S2

S3 FC

A AA

Center 4.23 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.20 Radiated emission measurements at the 9t" harmonic

TEST SITE: OATS

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
More than 20 dB Below the limit More than 20 dB Below the limit

CARRIER FREQUENCY: High
0 Agilent FE T
Mkr1 4.22997 GHz
Ref 70 dBpivim #Atten 0 dB 439.89 dBpvim
Peak
Log
10

dBr p
WWWWWMWWWNM

V1 s2
53 FC

A AA
Center 4.23 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Page 43 of 83



Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.21 Radiated emission measurements at the 10th harmonic

TEST SITE: OATS

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
More than 20 dB Below the limit More than 20 dB Below the limit

CARRIER FREQUENCY: High
0 Agilent FE T

Mkr1 4.69997 GHz
Ref 70 dBpivim #Atten 0 dB 48.73 dBpvim
Peak
Log
10
dB/

WWWWMWMWMWMMMWWM

V1 s2
53 FC

A AA
Center 4.7 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(e); TIA/EIA-603-E, Section 2.2.12

Test mode: Compliance .

Date(s): 06-Jul-17 - 19-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.4.22 Radiated emission measurements at the 10th harmonic

TEST SITE: OATS

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
More than 20 dB Below the limit More than 20 dB Below the limit

CARRIER FREQUENCY: High
0 Agilent FE T

Mkr1 4.70007 GHz
Ref 70 dBpivim #Atten 0 dB 48.7 dBpvim
Peak
Log
10
dB/

WWWMWMWWWWWM

V1 s2
53 FC

A AA
Center 4.7 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions
Test procedure: 47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13
Test mode: Compliance .
Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.5 Spurious emissions at RF antenna connector test
75.1 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* 55+10logP** (mask E) -25.0
* - 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, Table 7.5.3 and the

associated plots.

Figure 7.5.1 Spurious emission test setup

Spectrum

EUT
analyzer

A4

Attenuator
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance

Date(s): 11-Jul-17

Verdict: PASS

Temperature: 25.2°C | Relative Humidity: 43 %

Air Pressure: 1008 hPa \ Power: 120 VAC, 60 Hz

Remarks:

Table 7.5.2 purious emission test results according to FCC part 90

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

MODULATION:

MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

450 - 470 MHz

0.009 — 5000 MHz

Peak

= Resolution bandwidth
4GFSK

PRBS

Maximum

34.16 dBm at low frequency
34.83 dBm at mid frequency
35.23 dBm at high frequency

Frequency, Spurious emission, RBW, Limit, Margin, Verdict
MHz dBm kHz dBm dB*
Low carrier frequency 450.003125 MHz
430.0126 -37.61 100 -25.0 -12.61 Pass
449.7000 -25.69 100 -25.0 -0.69 Pass
450.3000 -25.04 100 -25.0 -0.04 Pass
470.0250 -37.72 100 -25.0 -12.72 Pass
485.3625 -29.42 100 -25.0 -4.42 Pass
900.0000 -38.88 100 -25.0 -13.88 Pass
Mid carrier frequency 460.0 MHz
420.0000 -33.44 100 -25.0 -8.44 Pass
434.2500 -30.08 100 -25.0 -5.08 Pass
459.6500 -26.59 100 -25.0 -1.59 Pass
460.3500 -26.15 100 -25.0 -1.15 Pass
499.9875 -34.66 100 -25.0 -9.66 Pass
920.0000 -37.93 100 -25.0 -12.93 Pass
High carrier frequency 469.996875 MHz
450.0000 -35.68 100 -25.0 -10.68 Pass
469.6500 -26.03 100 -25.0 -1.03 Pass
470.3500 -26.00 100 -25.0 -1.00 Pass
480.0125 -36.48 100 -25.0 -11.48 Pass
503.7750 -31.64 100 -25.0 -6.64 Pass
940.0000 -33.68 100 -25.0 -8.68 Pass

*- Margin = Spurious emission — specification limit.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.5.3 Spurious emission test results according to RSS-119

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

MODULATION:

MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

450 - 470 MHz

0.009 — 5000 MHz

Peak

2 Resolution bandwidth
4-GFSK

PRBS

Maximum

34.16 dBm at low frequency
34.83 dBm at mid frequency
35.23 dBm at high frequency

Frequency, ST RBW, Fund_am‘ental Attenuation below Limit, Margin, "
MHz emission, KHz emission, G, dl8e dBe dB* Verdict
dBm dBm

Low carrier frequency 450.003125 MHz
430.0126 -37.61 100 71.77 57.0 14.77 Pass
449.7000 -25.69 100 59.85 57.0 2.85 Pass
450.3000 -25.04 100 3416 59.20 57.0 2.20 Pass
470.0250 -37.72 100 ' 71.88 57.0 14.88 Pass
485.3625 -29.42 100 63.58 57.0 6.58 Pass
900.0000 -38.88 100 73.04 57.0 16.04 Pass

Mid carrier frequency 460.0 MHz
420.0000 -33.44 100 68.27 57.0 11.27 Pass
434.2500 -30.08 100 64.91 57.0 7.91 Pass
459.6500 -26.59 100 34.83 61.42 57.0 4.42 Pass
460.3500 -26.15 100 ' 60.98 57.0 3.98 Pass
499.9875 -34.66 100 69.49 57.0 12.49 Pass
920.0000 -37.93 100 72.76 57.0 15.76 Pass

High carrier frequency 469.996875 MHz
450.0000 -35.68 100 70.91 57.0 13.91 Pass
469.6500 -26.03 100 61.26 57.0 4.26 Pass
470.3500 -26.00 100 35.23 61.23 57.0 4.23 Pass
480.0125 -36.48 100 ' 71.71 57.0 14.71 Pass
503.7750 -31.64 100 66.87 57.0 9.87 Pass
940.0000 -33.68 100 68.91 57.0 11.91 Pass

*- Margin = Attenuation below carrier — specification limit.
Reference numbers of test equipment used

HL 2784 HL 3339 HL 3350 HL 3433 HL 3787 HL 3818 HL 4070 HL 4071
HL 4339

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.40583
I-II_ Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.1 Spurious emission measurements in 9 - 150 kHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid
H Agilent R T i Agllent R T
Mkr1 11.083 kHz Mkr1 11.650 kHz
Rel -10 dBm Atten 10 dB -51.31 dBm Rel -10 dBm Atten 10 dB -51.18 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
39.7 39.7
dB dB
DI . DI N
-25.0 -25.0
dBm Iy dBm
LgAv LgAv
M1 52| M1 52|
S3 FC S3 FC
A AA| A AA|
aff): aff):
150k 150k
Swp Swp
Start 9.000 kHz Stop 150.000 kHz Start 9.000 kHz Stop 150.000 kHz
#Res BW 1 kHz VBW 3 kHz Sweep 476.8 ms (8001 pts) #Res BW 1 kHz VBW 3 kHz Sweep 476.8 ms (8001 pts)

OPERATING FREQUENCY: High
5 Agllent R T
Mkr1 12.288 kHz

Rei -10 dBm Atien 10 dB -52.80 dBm
#Peak

Start 9.000 kHz Stop 150.000 kHz
#Res BW 1 kHz VBW 3 kHz Sweep 476.8 ms (8001 p1s)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2 °C | Relative Humidity: 43 % Air Pressure: 1008 hPa \ Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.2 Spurious emission measurements in 0.150 - 30.0 MHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid
¥t Agilent R T 5 Agilent R T
Mki1 150 kHz Mki1 154 kHz
Rei 10 dBm Atien 10 dB -49.21 dBm Rei 10 dBm Atien 10 dB -49.14 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
39.7 39.7
dB dB
DI DI
-25.0 -25.0
dBm dBm
LgAv LgAv
M1 S2| M1 S2|
$3 FC $3 FC
A AA| A AA|
aff): aff):
FTun FTun
Swp Swp
Start 150 kHz Stop 30.000 MHz Start 150 kHz Stop 30.000 MHz
#Res BW 10 kHz VBW 30 kHz Sweep 1.009 s (8001 p1s) #Res BW 10 kHz VBW 30 kHz Sweep 1.009 s (8001 p1s)

OPERATING FREQUENCY: High
5 Aglent R T

Mkr1 284 kHz
Rei -10 dBm -48.94 dBm
#Peak
Log
10
dB/
Ofist
39.7
dB

DI z

-25.0

dBm

LgAv
M1 52
§3 FC
A AA
aff):
FTun
Swp

Atten 10 dB

Start 150 kHz
#Res BW 10 kHz

Stop 30.000 MHz

VBW 30 kHz Sweep 1.009 s (8001 pis)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.

210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.3 Spurious emission measurements in 30.0 - 300 MHz range

DETECTOR USED: Peak

OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid

¥t Agilent R T 5 Agilent R T

Mkr1 279.99 MHz Mkr1 279.99 MHz

Rei 10 dBm Atien 10 dB -52.54 dBm Rei 10 dBm Atien 10 dB -49.51 dBm
#Peak #Peak

Log Log

10 10
dB/ dB/
Ofist Ofist
397 397
dB dB

DI DI S
-25.0 > -25.0 ¢
dBm dBm

Lohv MWMWMMW Lghv MMMMM
M1 S2| M1 S2|

§3 FC §3 FC
A AA A AA
) )

FTun FTun

Swp Swp

PA PA

Start 30.00 MHz
#Res BW 100 kHz

Stop 300.00 MHz

VBW 300 kHz Sweep 91.73 ms (8001 p1s)

OPERATING FREQUENCY: High
i Agilent

Mkr1 280.02 MHz
Rei -10 dBm -48.72 dBm
#Peak
Log
10
dB/
Ofist
39.7
dB
o]l
-25.0
dBm

LghAv |«

Atten 10 dB

Lo

M1 52|
S3 FC
A AA|
aff):
FTun
Swp

Start 30.00 MHz
#Res BW 100 kHz

Stop 300.00 MHz

VBW 300 kHz Sweep 91.73 ms (8001 pts)

Start 30.00 MHz
#Res BW 100 kHz

Stop 300.00 MHz

VBW 300 kHz Sweep 91.73 ms (8001 p1s)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.4 Spurious emission measurements in 300.0 — 600.0 MHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid
¥t Agilent R T ¥ Agilent R T
Mkr4 470.025 0 MHz Mkr4 499.987 5 MHz
Rei 30 dBm #Atien 6 dB -37.72 dBm Rei 30 dBm #Atien 6 dB -34.66 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
39.7 39.7
dB dB
z =
DI [+ DI L+3 bl
-25.0 -25.0
dBm ¢ 2 | o ) dBm | ?
s IR
Lahv Lahv %Mm—um
m 52 \ \ \ \ | \ m 52 \ \ \ | \
Start 300,000 0 MHz Stop 600.000 0 MHz Start 300,000 0 MHz Stop 600.000 0 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 101.9 ms (8001 pis) #Res BW 100 kHz VBW 300 kHz Sweep 101.9 ms (8001 pis)
Maiser Tisce Type X Axis Amglitude Maiser Tisce Type X Axis Amglitude
1 m Fieq 450,000 0 MHz 33.81 dBm 1 m Fieq 460012 5 MHz 34.48 dBm
2 m Fieq 486,362 5 MHz -28.42 dBm 2 m Fieq 424,260 0 MHz -20.08 dBm
3 1 Fieq 420.012 § MHz -37.61 dBm 3 1 Fieq 420.000 0 MKz -33.44 dBm
4 " Fieq 470,025 0 MKz -37.72 dBm 4 " Fieq 428 387 £ MHz -24.668 dBm
OPERATING FREQUENCY: High
1 Agilent R T
Mkr4 503.775 0 MHz
Rel 30 dBm #Atlen 6 dB -31.64 dBm
#Peak
Log
10
dB/
Ofist
39.7
dB
1] P
-25.0
dBm ? I
LAv innlnbubidd st A e W\l PR FRTPTR
m s2 \ | \ \
Start 300.000 0 MHz Stop 600.000 0 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 101.9 ms (8001 pts)
Maiber Tiace Type X Axie Amplitude
1 i Fieq 4€9.387 5 MHz 34.53 dBm
2 i Fieq 420,000 0 MHz -35.68 dEm
3 m Fieq 450012 5 MHz -26.49 dBm
4 m Fieg 502.775 0 MHz -31.64 dBm
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode:

Compliance

Date(s):

11-Jul-17

Verdict:

PASS

Temperature: 25.2 °C

| Relative Humidity: 43 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.5 Spurious emission measurements in 300.0 — 600.0 MHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: Low
¥t Agilent R ¥ Agilent R T
Rei 0 dBm #Atten 30 dB Rei 0 dBm #Atten 30 dB
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
397 397
dB dB
LgAv LgAv
W1 S2 W1 S2
Start 448,950 0 MHz Stop 449.750 0 MHz Start 450,250 0 MHz Stop 451.050 0 MHz
#Res BW 10 kHz VBW 100 kHz #Sweep 500.3 ms (8001 pis) #Res BW 10 kHz VBW 100 kHz #Sweep 500.3 ms (8001 pis)
RMS Results  rieq Otizat Rel BW dBc Lower g dmc UPRET gpm RMS Results  rieq Otizat Rel BW dBc Lower g dmc UPRET gpm
Canier Fawer 2500 6Hz 10008Hz 059 -31.48 27 -28.19 Canier Fawer 2500 6Hz 100.0 4Hz 283 2781 087 -31.81
.3030Bm [ 35004Hz 10008Hz 067 -31.57 521 -25.89 .3084dBm  /  350.04Hz 100.0 ¥Hz 5.80 2804 122 -2186
100.000 kHz 100.000 kHz
OPERATING FREQUENCY: Mid
o Agllent R i Agllent R T
Rel 0 dBm #Alten 30 dB Rel 0 dBm #Alten 30 dB
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
39.7 39.7
dB y ! . dB T
LgAv LgAv
W1 52| W1 52|
Start 458.900 0 MHz Stop 459.700 0 MHz Start 460.300 0 MHz Stop 461.100 0 MHz
#Res BW 10 kHz VBW 100 kHz #Sweep 500.3 ms (8001 pis) #Res BW 10 kHz VBW 100 kHz #Sweep 500.3 ms (8001 pis)
RMS Results  rieq otizat Rel BW dBc Lewer gpm dmc UFFE gpm RMS Results  rieq otizat Rel BW dBc Lewer gpm dmc UFFE gpm
Canist Fawer 2500 6Hz 10008z 078 -31.38 217 -28.46 Canist Fawer 2500 6Hz 100.0 4Hz 235 2834 -1.00 -2189
-20.62 dEm  / 3500 bHz 100.0 kHz ST -21.80 404 -28 83 -20.58 dBm [/ 250.0 bHz 100.0 bHz 444 -28.18 128 23184
100.000 &Hz 100.000 &Hz
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

il

)

HERMON LABORATORIES

Test specification: Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2 °C | Relative Humidity: 43 % Air Pressure: 1008 hPa \ Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.6 Spurious emission measurements in 300.0 — 600.0 MHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: High
¥t Agilent R T 5 Agilent R T
Rei 0 dBm #Atten 30 dB Rei 0 dBm #Atten 30 dB
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
39.7 39.7
dB 1 ! dB
LgAv LgAv
W1 S2 W1 S2
Start 468,900 0 MHz Stop 469.700 0 MHz Start 470,300 0 MHz Stop 471,100 0 MHz
#Res BW 10 kHz VBW 100 kHz #Sweep 500.3 ms (8001 pis) #Res BW 10 kHz VBW 100 kHz #Sweep 500.3 ms (8001 pis)
RMS Results  rieq Otizat Rel BW dBc LoWer gpm dsc UPRET gpm RMS Results  rieq Otizat Rel BW dBc LoWer gpm dsc UPRET gpm
Canier Fawer 2500 6Hz 10008Hz 149 -32.21 263 -28.08 Canier Fawer 2500 6Hz 100.0 4Hz 213 2858 -0.82 -3183
-3072 dEm  / 2500 kHz 100.0 kHz -1.45 -32.17 483 -2803 -20.71dBm [/ 250.0 kHz 100.0 bHz 471 -28.00 <035 -3188
100.000 kHz 100.000 kHz
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance .

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.7 Spurious emission measurements in 600.0 - 1000 MHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid
¥t Agilent R T 5 Agilent R T
Mkr1 900.00 MHz Mkr1 920.00 MHz
Rei 10 dBm Atien 10 dB -39.55 dBm Rei 10 dBm Atien 10 dB -38.28 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
397 1 397
dB dB
DI DI
-25.0 -25.0
dBm dBm
Loav [ bbbt st ol beede ool gay Pl s bbbt i o i)
M1 S2| M1 S2|
§3 FC §3 FC
A AA A AA
afl): afl):
FTun FTun
Swp Swp
PA PA

Start 600.00 MHz
#Res BW 100 kHz

Stop 1.000 00 GHz

VBW 300 kHz Sweep 135.5 ms (8001 p1s)

OPERATING FREQUENCY: High
1 Agilent R T

Mkr1 940.00 MHz
Rei -10 dBm -33.76 dBm
#Peak
Log
10
dB/
Ofist
39.7
dB
oI
-25.0
dBm

LgAv

Atten 10 dB

M1 52
§3 FC
A AA
afl):
FTun
Swp
PA

Start 600.00 MHz
#Res BW 100 kHz

Stop 1.000 00 GHz

VBW 300 kHz Sweep 135.5 ms (8001 pts)

Start 600.00 MHz
#Res BW 100 kHz

Stop 1.000 00 GHz

VBW 300 kHz Sweep 135.5 ms (8001 p1s)
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.8 Spurious emission measurements in 1000 - 5000 MHz range

DETECTOR USED: Peak
OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid
e Agilent R T i Agilent R T
Mki1 3.2250 GHz Mkr1 3.157 0 GHz
Rei 10 dBm Atten 10 dB -47.57 dBm Rei 10 dBm Atien 10 dB -46.77 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
19.7 19.7
dB dB
] : ] 5
25.0 WM et WM*&WW
ETTAg PTY Em ——_ET e i T TR " imp———
LgAv LgAv
M1 S2| M1 S2|
$3 FC $3 FC
A AA| A AA|
aff): aff):
FTun FTun
Swp Swp
Start 1.000 0 GHz Stop 5.000 0 GHz Start 1.000 0 GHz Stop 5.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 40 ms (8001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 40 ms (8001 p1s)

OPERATING FREQUENCY: High

5 Aglent R T

Mkr1 3.243 5 GHz
-46.81 dBm

Rel .10 dBm Atten 10 dB

#Peak
Log

10

dB/

Otist
19.7
dB

DI
i . MWWWWW

LgAv

M1 52

§3 FC
A AA

aff):
FTun

Swp

Start 1.000 0 GHz
#Res BW 1 MHz

Stop 5.000 0 GHz

VBW 3 MHz Sweep 40 ms (8001 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.210 / RSS-119 Section 5.8.4, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(e); TIA/EIA-603-E, Section 2.2.13

Test mode: Compliance

Date(s): 11-Jul-17 Verdict: PASS
Temperature: 25.2°C | Relative Humidity: 43 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.9 Conducted spurious emission measurements at the 2" harmonic

DETECTOR USED: Peak
OPERATING FREQUENCY: Low OPERATING FREQUENCY: Mid

¥t Agilent R T 5 Agilent R T

Mkr1 899.990 769 MHz Mkr1 919.997 344 MHz

Rei 10 dBm Atien 10 dB -38.88 dBm Rei 10 dBm Atien 10 dB -37.93 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Otist Otist
39.7 1 39.7 i
dB dB .
] / DI / \
-25.0 -25.0
dBm f dBm
LoAv M il Loty P
M1 S2| M1 S2|
$3 FC $3 FC
A AA| A AA|
aff): aff):
1=50k 1=50k
Swp Swp
PA PA
Center 900.000 000 MHz Span 1 MHz  Center 920.000 000 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 20.27 ms (8001 p1s) #Res BW 100 kHz VBW 300 kHz Sweep 20.27 ms (8001 p1s)

OPERATING FREQUENCY: High

i Agilent

Rel .10 dBm Atten 10 dB

R T
Mkr1 939.993 038 MHz
-33.68 dBm

#Peak
Log

10

dB/

Otist
39.7
dB

DI
-25.0 f’

dBm f‘

LgAv

M1 52

§3 FC
A AA

afl):
1250k

Swp

Center 940.000 000 MHz

#Res BW 100 kHz VBW 300 kHz

Span 1 MHz
Sweep 20.27 ms (8001 pts)
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

Test specification: Section 90.213 / RSS-119 Section 5.3, Frequency stability
Test procedure: 47 CFR, Section 2.1055; TIA/EIA-603-E, Section 2.2.2
Test mode: Compliance .
Date(s): 06-Jul-17 - 10-Jul-17 Verdict: PASS
Temperature: 23.4°C | Relative Humidity: 45 % Air Pressure: 1008 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
450.003125 450
460.000000 1 460
469.996875 470
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.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test specification:

Section 90.213 / RSS-119 Section 5.3, Frequency stability

Test procedure:

47 CFR, Section 2.1055; TIA/EIA-603-E, Section 2.2.2

Test mode:

Compliance

Date(s):

06-Jul-17 - 10-Jul-17

Verdict:

PASS

Temperature: 23.4 °C

| Relative Humidity: 45 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Figure 7.6.1 Frequency stability test setup

Variable

power supply

Voltmeter

|
|
|
1
} EUT
|
|
|
|
|

Attenuator

Spectrum

analyzer
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HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.213 / RSS-119 Section 5.3, Frequency stability

Test procedure:

47 CFR, Section 2.1055; TIA/EIA-603-E, Section 2.2.2

Test mode:

Compliance

Date(s):

06-Jul-17 - 10-Jul-17

Verdict:

PASS

Temperature: 23.4 °C

| Relative Humidity: 45 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.6.2 Frequency stability test results

OPERATING FREQUENCY:
NOMINAL POWER VOLTAGE:
TEMPERATURE STABILIZATION PERIOD:
POWER DURING TEMPERATURE TRANSITION:
SPECTRUM ANALYZER MODE:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

450.0 — 470.0 MHz
120V
20 min

Off

Counter
10 Hz
30 Hz

MODULATION: Unmodulated
T, oC Volt\?\ge, Frequency, MHz Maz:fet('q:ﬁncy Li|Tzit' Ma|_rgin, Verdict
Start upl 15t min | 2" min | 3 min | 4" min | 5" min | 10" min PositivelNegative

Low frequency

-30 | nominal |450.003197]450.003200]450.003197|450.003200] 450.003200} 450.003197|  450.003197 17 0 -433 Pass
-20 | nominal |450.003145 NA NA NA NA NA 450.003152 0 -38 -412 Pass
-10 | nominal |450.003097 NA NA NA NA NA 450.003100 0 -86 -364 Pass
0 nominal |450.003142]450.003147]450.003145450.003147]450.003149]450.003152|  450.003142 0 -41 -409 Pass
10 | nominal |450.003167 NA NA NA NA NA 450.003172 0 -16 -434 Pass
20 +15% |450.003185 NA NA NA NA NA 450.003183 2 0 450 -448 Pass
20 nominal |450.003180 NA NA NA NA NA 450.003183* 0 -3 -447 Pass
20 -15% [450.003185 NA NA NA NA NA 450.003185 2 0 -448 Pass
30 | nominal |450.003205]450.003205|450.003203|450.003205] 450.003205]450.003205]  450.003203 22 0 -428 Pass
40 | nominal |450.003215) NA NA NA NA NA 450.003212 32 0 -418 Pass
50 nominal ]450.003227 NA NA NA NA NA 450.003230 47 0 -403 Pass

Mid frequency

-30 | nominal |460.000147]460.000149]460.000147]460.000149]460.000147]460.000147|  460.000147 13 0 -447 Pass
-20 | nominal ]460.000090 NA NA NA NA NA 460.000095 0 -46 -414 Pass
-10 | nominal |460.000042, NA NA NA NA NA 460.000042 0 -94 -366 Pass
0 nominal [460.000092]460.000097]460.000095]460.000095]460.000097]460.000100]  460.000095 0 -44 -416 Pass
10 | nominal |460.000117 NA NA NA NA NA 460.000120 0 -19 -441 Pass
20 +15% |460.000138 NA NA NA NA NA 460.000133 2 -3 460 -457 Pass
20 | nominal |460.000132 NA NA NA NA NA 460.000136* 0 -4 -456 Pass
20 -15% [460.000138 NA NA NA NA NA 460.000138 2 0 -458 Pass
30 | nominal |460.000132]460.000134]460.000129]460.000129]460.000132]460.000134]  460.000132 0 -7 -453 Pass
40 | nominal |460.000165) NA NA NA NA NA 460.000167 31 0 -429 Pass
50 | nominal |460.000180 NA NA NA NA NA 460.000185 49 0 -411 Pass

High frequency

-30 | nominal J469.997.025469.997028]469.997025]469.997027]469.997029]469.997030]  469.997035 23 0 -447 Pass
-20 | nominal |469.996967 NA NA NA NA NA 469.996970 0 -45 -425 Pass
-10 | nominal |469.996920 NA NA NA NA NA 469.996915 0 -97 -373 Pass
0 nominal |469.996972]469.996977]469.996972]469.996975]469.996977]469.996977|  469.996977 0 -40 -430 Pass
10 | nominal |469.996995 NA NA NA NA NA 469.996995 0 -17 -453 Pass
20 +15% ]469.997010 NA NA NA NA NA 469.997012 0 -2 470 -468 Pass
20 | nominal |469.997007 NA NA NA NA NA 469.997012% 0 -5 -465 Pass
20 -15% [469.997012 NA NA NA NA NA 469.997007 0 -5 -465 Pass
30 | nominal |469.997007|469.997007|469.997005]469.997010]469.997007|469.997010]  469.997007 0 -7 -463 Pass
40 | nominal |469.997040) NA NA NA NA NA 469.997037 28 0 -442 Pass
50 | nominal |469.997060 NA NA NA NA NA 469.997065 53 0 -417 Pass

* - Reference frequency
Reference numbers of test equipment used
[ HL2909 | HL3433 | HL3770 | HL3810 |

Full description is given in

Appendix A.
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Test specification: Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour
Test procedure: TIA/EIA-603-E, Section 2.2.19
Test mode: Compliance .
Date(s): 10-Jul-17 - 11-Jul-17 Verdict: PASS
Temperature: 24.3°C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.7 Transient frequency behaviour 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 limits
Channel bandwidth, kHz Carrier frequency tolerance, kHz Duration, ms Time interval*
421.0 - 512.0 MHz band
+6.25 10.0 1
6.25 +3.125 25.0 t2
+6.25 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 to;
toff 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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Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test specification:

Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure:

TIA/EIA-603-E, Section 2.2.19

Test mode:

Compliance

Date(s):

10-Jul-17 - 11-Jul-17

Verdict:

PASS

Temperature: 24.3 °C

| Relative Humidity: 47 %

Air Pressure: 1009 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Figure 7.7.1 Transient frequency test setup

EUT

Variable » RF splitter » RF combiner [« Signal
attenuator generator
v Trigger il H
RF detector » Oscilloscope |« FM receiver RF power
meter
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure:

TIA/EIA-603-E, Section 2.2.19

Test mode:

Compliance

Date(s):

10-Jul-17 - 11-Jul-17

Verdict: PASS

Temperature: 24.3°C |

Relative Humidity: 47 %

Air Pressure: 1009 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.7.2 Transient frequency behaviour test results

Carrler’\;rﬁguency, e A Dur::t;on, Frequen(;():_'tzolerance, lelzt Mirl—?zm, eyl
Channel bandwidth 6.25 kHz
1 10.0 3.437 +6.25 -2.812
450.003125 2 25.0 1.312 +3.125 -1.813 Pass
{3 10.0 3.687 +6.25 -2.563
1 10.0 3.250 +6.25 -3.000
460.000000 t2 25.0 1.562 +3.125 -1.563 Pass
13 10.0 0.875 +6.25 -5.375
t1 10.0 2.687 +6.25 -3.563
469.996875 t2 25.0 1.437 +3.125 -1.688 Pass
13 10.0 0.875 +6.25 -5.375
Reference numbers of test equipment used
HL 0521 HL 0539 HL 0911 HL 1501 HL 1503 HL 2227 HL 3300 HL 3333
HL 3433 HL 3787 HL 4273 HL 4275 HL 4413
Full description is given in Appendix A.
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure:

TIA/EIA-603-E, Section 2.2.19

Test mode:

Compliance

Verdict: PASS

Date(s):

10-Jul-17 - 11-Jul-17

Temperature: 24.3 °C

Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

| Relative Humidity: 47 %

Remarks:

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

11-Jul-17
9:54:23

11-Jul-17
9:54:01

o = 3
18 ms BlL

1.5 v OC 1.5 v OC

218 W ACE 58 k5/s 218 W ACE 50 kS5/s
E] -1 W AC 1 oc -g.24 v SLOW TRIGGER E] -1 W AC 1 oc -g.24 v SLOW TRIGGER
4 5 v OC & O NORMAL 4 5 W OC 0 NORMAL
11-Jul-17 11-Jul-17

9:52:05 9:52:31

o 3

10 ms BlL 10 ms BlL

1.5 v OC 1.5 v OC

218 Vv AC & 50 kS/s 218 v ACE B0 kS/s
E] -1V AC 1 oc -p.24 W SLOW TRIGGER E] -1V AC 1 oc -p.24 W SLOW TRIGGER
4 5 V OC§ O  MORMAL 4 5 V OC f O  MORMAL
11-Jul-17 11-Jul-17

9:26:32 9:27:21

e _ semnd

10 ms

1.5 v OC

218 vV AC & 10 kS5/= 18 kS/=
E] -1V RAC - oc -p.24 W SLOW TRIGGER oc -p.24 W SLOW TRIGGER
4 5 M DOC f 0  HORMAL 0  HORMAL
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Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test specification:

Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure:

TIA/EIA-603-E, Section 2.2.19

Test mode:

Compliance

Date(s):

10-Jul-17 - 11-Jul-17

Verdict:

PASS

Temperature: 24.3 °C

| Relative Humidity: 47 %

Air Pressure: 1009 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.7.2 Transient frequency during power OFF test results at low carrier frequency

1

1-Jul-17

10:06:45

18 ms BlL

2
4

]
16

oc
AC &
AC - oc -@.19 W

o el D =l

5

a

B0 kS5/s
SLOW TRIGGER
MORMAL
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Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Test specification:

Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure:

TIA/EIA-603-E, Section 2.2.19

Test mode:

Compliance

Date(s):

Verdict: PASS

10-Jul-17 - 11-Jul-17

Temperature: 24.3 °C

| Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.7.3 Transient frequency during power ON test results at mid carrier frequency

11-Jul-17 11-Jul-17

9:31:47 9:32:17

18 ms 18 ms

10E mY 10E mY

B2my 25my
3 3

10 ms 10 ms
1.5 v OC 1.5 v OC
218 vV AC & 50 kS/s 218 W ACE B0 kS/s
E] -1V RAC 1 oc -p.24 W SLOW TRIGGER E] -1V RAC 1 oc -p.24 W SLOW TRIGGER
4 5 W OC O  MORMAL 4 5 WV OC f O  MORMAL

Plot 7.7.4 Transient frequency during power OFF test results at mid carrier frequency

11-Jul-17
18:12:15

" w2
s iy i g s 14l g i g o s s o o o g A . s s i II!'”'I'!"'”I!I! || 1)
[t
10 ms BliL
1.5 ¥ OC
218 % AC E B kSSs
B 1w AC _ - oo -@o19 W SLOW TRIGGER
4 5 v DC i 0 MORMAL
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Test specification: Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure: TIA/EIA-603-E, Section 2.2.19

Test mode: Compliance .

Date(s): 10-Jul-17 - 11-Jul-17 Verdict: PASS
Temperature: 24.3°C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.7.5 Transient frequency during power ON test results at high carrier frequency

11-Jul-17 11-Jul-17

9:36:13 9:36:30

18 ms 18 ms

10E mY 10E mY

43ml 23my

10 ms BlL 10 ms BlL
1.5 v OC 1.5 v OC
218 vV AC & 50 kS/s 218 W ACE B0 kS/s
E] -1V RAC 1 oc -p.24 W SLOW TRIGGER E] -1V RAC 1 oc -p.24 W SLOW TRIGGER
4 5 W OC O  MORMAL 4 5 WV OC f O  MORMAL
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Test specification: Section 90.214 / RSS-119 Section 5.9, Transient frequency behaviour

Test procedure: TIA/EIA-603-E, Section 2.2.19

Test mode: Compliance .

Date(s): 10-Jul-17 - 11-Jul-17 Verdict: PASS
Temperature: 24.3°C | Relative Humidity: 47 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.7.6 Transient frequency during power OFF test results at high carrier frequency

11-Jul-17
10:14:21

I VMWH‘HHHHHHH
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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
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 19-Jan-17 | 19-Jan-18
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 27-Oct-16 | 27-Oct-17
RF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0539 | Generator Signal, 10 kHz - 1.2 GHz Marconi 2023 112121/04 | 13-Oct-16 | 13-Oct-17
Instruments 1
0604 | Antenna BiconiLog Log-Periodic/T Bow- | EMCO 3141 9611-1011 | 12-May-17 | 12-May-18
TIE, 26 - 2000 MHz
0614 | Antenna, Dipole, Tunable, 200 - 500 Electro- TDS-30-1 | 334 08-Feb-17 | 08-Feb-18
MHz Metrics
0661 | Generator Swept Signal, 10 MHz to Hewlett 83640B 3614A002 | 10-May-17 | 10-May-18
40 GHz, + 10 dBm Packard 66
0911 | Coupler Dual Directional, 20 dB, Hewlett 778D 1144A078 | 07-Mar-16 | 07-Mar-19
0.1-2.0GHz Packard 27
1501 | Cable RF, 6 m, BNC/BNC Belden M17/167 1501 15-Dec-16 | 15-Dec-17
MIL-C-17
1503 | Cable RF, 6 m, BNC/BNC Belden M17/167 1503 30-Dec-16 | 30-Dec-17
MIL-C-17
1565 | Antenna, Dipole, Tunable 500 - 1000 Electro- TDS-30-2 | 334 08-Feb-17 | 08-Feb-18
MHz Metrics
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 13-Nov-16 | 13-Nov-17
Horn, 1 to 18 GHz, 300 W Systems
2227 | Crystal Detector 0.01-18 GHz, 100 mW Hewlett 8472A NA 27-Oct-15 | 27-Oct-17
Packard Co
2432 | Antenna, Double-Ridged Waveguide EMC Test 3115 00027177 | 07-Feb-17 | 07-Feb-18
Horn 1 to 18 GHz Systems
2784 | Power Sensor 100 kHz-18.0 GHz, Boonton 51013 16741 30-Dec-16 | 30-Dec-17
-50 to 30 dBm Electronics (4e)
Corp.
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 09-Mar-17 | 09-Mar-18
26.5 GHz Technologies 62
3300 | Attenuator set, 0 to 81 dB, 1 dB step, Agilent 8494B/84 | MY421469 | 28-Aug-16 | 28-Aug-17
DC-18 GHz Technologies 95B 11/MY421
43939
3333 | Oscilloscope, 1 GHz, 4 channels LeCroy LC584AL 10239 18-Jan-17 | 18-Jan-18
Corporation
3334 | Filter, High Pass, 2.5 GHz LORCH 5HP7- 722 30-Dec-16 | 30-Dec-17
MICROWAVE | 2500-SR
3339 | High Pass Filter, 50 Ohm, Mini-Circuits SHP- NA 14-May-17 | 14-May-18
600 to 3000 MHz 600+
3350 | Low Pass Filter, 50 Ohm, DC to 270 Mini-Circuits NLP-300+ | NA 01-Oct-15 | 01-Oct-17
MHz
3433 | Test Cable, DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25679 27-Mar-17 | 27-Mar-18
SMA SMSM+

Page 69 of 83




HERMON LABORATORIES

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./

No Check Check

3632 | Cable RF, 5.4 m, N type-N type, Alpha Wire RG 214/U | NA 04-Jun-17 | 04-Jun-18
DC-6.5 GHz

3770 | Attenuator, N-type, 20 dB, DC to 18 Mini-Circuits BW- NA 25-Aug-16 | 25-Aug-17
GHz, 5W N20W5+

3787 | Precision Fixed Attenuator, 50 Ohm, 5 Mini-Circuits BW- NA 07-Dec-16 | 07-Dec-17
W, 10 dB, DC to 18 GHz S10W5+

3810 | Near-Field Probe Set, Hand held, EMC Test 7405 9706-3927 | 30-Dec-16 | 30-Dec-17
6 probes Systems

3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 07-May-17 | 07-May-18
3 Hz- 44 GHz Technologies 88

4070 | Attenuator, SMA, 30 dB, DC to 18 GHz, Weinschel WA7 NA 25-Aug-16 | 25-Aug-17
5W

4071 | Attenuator, SMA, 30 dB, DC to 18 GHz, Weinschel WA7 NA 25-Aug-16 | 25-Aug-17
5W

4273 | Test Cable , DC-18 GHz, 1.8 m, SMA/M | Mini-Circuits CBL-6FT- | 70045 04-Jun-17 | 04-Jun-18
- N/M SMNM+

4275 | Test Cable , DC-18 GHz, 1.8 m, SMA/M | Mini-Circuits CBL-6FT- | 70050 27-Mar-17 | 27-Mar-18
- N/M SMNM+

4278 | Test Cable , DC-18 GHz, 4.6 m, N/M - Mini-Circuits APC- 0755A 26-Sep-16 | 26-Sep-17
N/M 15FT-

NMNM+

4339 | High pass Filter, 50 Ohm, Micro-Tronics HPM5011 | 001 14-May-17 | 14-May-18
1000 to 18000 MHz, SMA-FM / SMA-M 5-02

4353 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 15-Mar-17 | 15-Mar-18
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003

4413 | Resistive divider, DCto 1.5 GHz, 2 W Microlab DA-3FN NA 20-Jul-17 20-Jul-19

5121 | Microwave preamplifier, 500 MHz to Com-Power PAM- 551119 01-Sep-16 | 01-Sep-17
18 GHz, 40 dB Gain Corporation 118A
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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: + 3.5 dB

6.46 GHz t0 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) +4.5dB

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%
Unintentional radiator tests
Conducted emissions with LISN 9 kHz to 150 kHz: + 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization Biconilog antenna: £ 5.3 dB

Biconical antenna: + 5.0 dB

Log periodic antenna: + 5.3 dB

Double ridged horn antenna: + 5.3 dB

Biconilog antenna: = 6.0 dB

Biconical antenna: + 5.7 dB

Log periodic antenna: + 6.0 dB

Double ridged horn antenna: + 6.0 dB

Vertical polarization

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.

Page 71 of 83



Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HERMON LABORATORIES

10 APPENDIX C Test laboratory 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 1, 2, 15, 18 parts
of Code of Federal Regulations 47 (CFR 47), Test Firm Registration Number is 927748, Designation Number is IL1001;
registered by Industry Canada for electromagnetic emissions, file number IC 2186A-1 for OATS, certified by VCCI, Japan (the
registration numbers are R-808 for OATS, R-1082 for anechoic chamber, G-869 for RE measurements above 1 GHz, C-845
for conducted emissions site and T-1606 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: 2019 Private land mobile radio services
FCC 47CFR part 2: 2019 Frequency allocations and radio treaty matters; general rules and regulations
Land Mobile FM or PM Communications Equipment Measurement and Performance

ANSI/TIA/EIA-603-E:2016 Standards

Land Mobile and Fixed Equipment Equipment Operating in the Frequency Range
27.41-960 MHz

RSS-Gen Issue 5: 2019 General Requirements for Compliance of Radio Apparatus

RSS-119 Issue 12: 2015
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12 APPENDIX E Test equipment correction factors

Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1
10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(u1V) to convert it into field strength in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO Model 3141
Ser.No.1011, HL 0604

Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 7.1 660 21.4 1400 27.9
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 22.1 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 24.1 1640 29.2
190 10.3 920 24.1 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 24.1 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor

Report ID: TELRAD_FCC.40583

Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 9-Sep-20

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32,5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 354
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 41.1
14000.0 41.6
14500.0 41.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 49.4

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor

Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL 2432

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(u1V) to convert it into field strength in dB(uV/m).
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Cable loss

Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Test Cable, Mini-Circuits, CBL-5FT-SMSM+, SMA-SMA, 18 GHz, 1.5 m, S/N 25679
Mini-Circuits, HL 3433

Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
10.0 0.06 9000 2.01
100 0.17 9500 2.06
500 0.41 10000 2.05
1000 0.58 10500 2.18
1500 0.72 11000 2.26
2000 0.86 11500 2.28
2500 0.96 12000 2.43
3000 1.04 12500 2.53
3500 1.13 13000 2.52
4000 1.23 13500 2.56
4500 131 14000 2.60
5000 1.41 14500 2.59
5500 1.49 15000 2.67
6000 1.55 15500 2.76
6500 1.63 16000 2.86
7000 1.71 16500 2.91
7500 1.78 17000 2.95
8000 1.86 17500 3.02
8500 1.92 18000 3.07
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Cable loss
Cable coaxial, RG-214/U, N type-N type, 6 m
Alpha Wire, HL 3622

Report ID: TELRAD_FCC.40583

Date of Issue: 9-Sep-20

Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB

10 0.13 2100 2.95 4400 4.99

30 0.24 2200 2.99 4500 5.00

50 0.32 2300 3.11 4600 5.17
100 0.47 2400 3.16 4700 5.18
200 0.70 2500 3.31 4800 5.33
300 0.88 2600 3.36 4900 5.34
400 1.05 2700 3.46 5000 5.50
500 1.21 2800 3.52 5100 5.56
600 1.36 2900 3.65 5200 5.76
700 1.49 3000 3.70 5300 5.76
800 1.63 3100 3.82 5400 5.85
900 1.72 3200 3.88 5500 5.88
1000 1.84 3300 3.99 5600 5.96
1100 1.96 3400 4.08 5700 6.02
1200 2.06 3500 4.19 5800 6.06
1300 2.15 3600 4.28 5900 6.14
1400 2.28 3700 4.42 6000 6.17
1500 2.35 3800 4.40 6100 6.28
1600 2.43 3900 4.51 6200 6.36
1700 2.57 4000 4.62 6300 6.47
1800 2.62 4100 4.70 6400 6.51
1900 2.75 4200 4.78 6500 6.65
2000 2.80 4300 4.83
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HERMON LABORATORIES

Cable loss
Test cable, Mini-Circuits, S/N 70045, 18 GHz, 1.8 m, SMA/M - N/M
CBL-6FT-SMNM+, HL 4273

Frequency, ?:sbsle Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB ’ MHz loss, dB MHz loss, dB MHz loss, dB
10 0.09 4800 1.76 9800 2.70 14800 3.59
30 0.11 4900 1.78 9900 2.71 14900 3.59
50 0.14 5000 1.81 10000 2.73 15000 3.60
100 0.20 5100 1.82 10100 2.75 15100 3.63
200 0.30 5200 1.86 10200 2.76 15200 3.67
300 0.38 5300 1.89 10300 2.79 15300 3.70
400 0.45 5400 1.92 10400 2.81 15400 3.68
500 0.50 5500 1.96 10500 2.82 15500 3.70
600 0.55 5600 2.00 10600 2.83 15600 3.71
700 0.60 5700 2.03 10700 2.87 15700 3.77
800 0.65 5800 2.04 10800 2.87 15800 3.75
900 0.69 5900 2.07 10900 2.88 15900 3.77

1000 0.73 6000 2.10 11000 2.89 16000 3.79

1100 0.77 6100 2.10 11100 2.91 16100 3.85

1200 0.80 6200 2.11 11200 2.92 16200 3.82

1300 0.84 6300 211 11300 2.94 16300 3.83

1400 0.88 6400 2.14 11400 2.95 16400 3.88

1500 0.92 6500 2.15 11500 2.98 16500 3.89

1600 0.95 6600 2.15 11600 3.00 16600 3.92

1700 0.98 6700 2.16 11700 3.02 16700 3.88

1800 1.01 6800 2.19 11800 3.04 16800 3.95

1900 1.04 6900 2.22 11900 3.08 16900 3.91

2000 1.07 7000 2.24 12000 3.09 17000 3.97

2100 1.09 7100 2.26 12100 3.12 17100 3.92

2200 1.13 7200 2.29 12200 3.13 17200 3.94

2300 1.15 7300 2.32 12300 3.16 17300 3.94

2400 1.18 7400 2.36 12400 3.17 17400 3.98

2500 1.21 7500 2.39 12500 3.19 17500 3.93

2600 1.24 7600 2.41 12600 3.20 17600 3.95

2700 1.27 7700 2.43 12700 3.21 17700 3.96

2800 1.30 7800 2.46 12800 3.21 17800 3.97

2900 1.34 7900 2.49 12900 3.22 17900 3.96

3000 1.36 8000 2.52 13000 3.22 18000 3.97

3100 1.38 8100 2.52 13100 3.24

3200 1.41 8200 2.54 13200 3.24

3300 1.45 8300 2.59 13300 3.27

3400 1.46 8400 2.61 13400 3.28

3500 1.49 8500 2.60 13500 3.31

3600 151 8600 2.63 13600 3.31

3700 1.55 8700 2.65 13700 3.35

3800 1.34 8800 2.65 13800 3.37

3900 1.36 8900 2.65 13900 3.40

4000 1.38 9000 2.66 14000 3.43

4100 1.41 9100 2.66 14100 3.45

4200 1.45 9200 2.67 14200 3.46

4300 1.46 9300 2.67 14300 3.46

4400 1.49 9400 2.67 14400 3.49

4500 1.51 9500 2.68 14500 3.50

4600 1.55 9600 2.69 14600 3.50

4700 1.34 9700 2.69 14700 3.52
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HERMON LABORATORIES

Cable loss
Test cable, Mini-Circuits, S/N 70050, 18 GHz, 1.8 m, SMA/M - N/M
CBL-6FT-SMNM+, HL 4275

Frequency, ?:sbsle Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB' MHz loss, dB MHz loss, dB MHz loss, dB
10 0.08 5000 1.71 10200 2.64 15400 3.46
30 0.11 5100 1.73 10300 2.65 15500 3.47
50 0.14 5200 1.75 10400 2.66 15600 3.52
100 0.21 5300 1.76 10500 2.67 15700 3.55
200 0.30 5400 1.77 10600 2.70 15800 3.55
300 0.37 5500 1.82 10700 2.71 15900 3.55
400 0.43 5600 1.84 10800 2.72 16000 3.61
500 0.49 5700 1.86 10900 2.73 16100 3.62
600 0.54 5800 1.86 11000 2.75 16200 3.63
700 0.58 5900 1.89 11100 2.77 16300 3.62
800 0.62 6000 1.94 11200 2.78 16400 3.66
900 0.66 6100 1.95 11300 2.80 16500 3.71

1000 0.70 6200 1.96 11400 2.82 16600 3.71

1100 0.74 6300 1.97 11500 2.83 16700 3.67

1200 0.78 6400 2.01 11600 2.84 16800 3.69

1300 0.81 6500 2.03 11700 2.86 16900 3.74

1400 0.84 6600 2.02 11800 2.88 17000 3.73

1500 0.88 6700 2.02 11900 2.89 17100 3.71

1600 0.91 6800 2.05 12000 2.90 17200 3.73

1700 0.94 6900 2.06 12100 2.92 17300 3.77

1800 0.97 7000 2.07 12200 2.93 17400 3.77

1900 1.00 7100 2.07 12300 2.94 17500 3.76

2000 1.02 7200 2.08 12400 2.96 17600 3.76

2100 1.05 7300 211 12500 2.98 17700 3.78

2200 1.07 7400 2.13 12600 2.99 17800 3.80

2300 1.10 7500 2.15 12700 3.01 17900 3.79

2400 1.13 7600 2.16 12800 3.03 18000 3.78

2500 1.15 7700 2.18 12900 3.05

2600 1.18 7800 2.21 13000 3.07

2700 1.20 7900 2.24 13100 3.09

2800 1.24 8000 2.25 13200 3.12

2900 1.26 8100 2.26 13300 3.13

3000 1.28 8200 2.29 13400 3.14

3100 1.30 8300 2.31 13500 3.16

3200 1.33 8400 2.33 13600 3.18

3300 1.36 8500 2.33 13700 3.19

3400 1.37 8600 2.34 13800 3.21

3500 1.39 8700 2.36 13900 3.23

3600 1.42 8800 2.38 14000 3.25

3700 1.45 8900 2.39 14100 3.26

3800 1.46 9000 2.40 14200 3.27

3900 1.48 9100 2.42 14300 3.30

4000 1.50 9200 2.45 14400 3.32

4100 1.53 9300 2.46 14500 3.33

4200 1.55 9400 2.48 14600 3.34

4300 1.57 9500 2.50 14700 3.36

4400 1.59 9600 2.52 14800 3.39

4500 1.61 9700 2.54 14900 3.40

4600 1.64 9800 2.56 15000 3.41

4700 1.66 9900 2.58 15100 3.41

4800 1.67 10000 2.60 15200 3.44

4900 1.69 10100 2.61 15300 3.46
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HERMON LABORATORIES

Cable loss
Test cable, Mini-Circuits, S/N 0755A, 18 GHz, 4.6 m, N/M - N/M
APC-15FT-NMNM+, HL 4278

Frequency, ?:sbsle Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB ’ MHz loss, dB MHz loss, dB MHz loss, dB
10 0.24 4900 4.19 10000 6.47 15100 8.33
30 0.26 5000 4.25 10100 6.50 15200 8.35
50 0.34 5100 4.29 10200 6.52 15300 8.37
100 0.50 5200 4.32 10300 6.57 15400 8.40
200 0.72 5300 4.38 10400 6.59 15500 8.42
300 0.90 5400 4.41 10500 6.61 15600 8.46
400 1.06 5500 4.46 10600 6.64 15700 8.50
500 1.20 5600 4.51 10700 6.64 15800 8.52
600 1.32 5700 4.56 10800 6.65 15900 8.56
700 1.44 5800 4.59 10900 6.68 16000 8.61
800 1.54 5900 4.64 11000 6.68 16100 8.64
900 1.64 6000 4.69 11100 6.69 16200 8.66

1000 1.74 6100 4.72 11200 6.70 16300 8.70

1100 1.83 6200 4.77 11300 6.74 16400 8.73

1200 1.92 6300 4.80 11400 6.78 16500 8.74

1300 2.01 6400 4.83 11500 6.81 16600 8.75

1400 2.09 6500 4.89 11600 6.84 16700 8.78

1500 2.18 6600 4.90 11700 6.87 16800 8.79

1600 2.25 6700 4.95 11800 6.92 16900 8.81

1700 2.33 6800 5.01 11900 6.98 17000 8.85

1800 2.39 6900 4.99 12000 7.02 17100 8.90

1900 2.47 7000 5.04 12100 7.08 17200 8.95

2000 2.53 7100 5.11 12200 7.15 17300 8.99

2100 2.60 7200 5.14 12300 7.20 17400 9.03

2200 2.67 7300 5.21 12400 7.26 17500 9.07

2300 2.73 7400 5.29 12500 7.31 17600 9.11

2400 2.80 7500 5.33 12600 7.36 17700 9.15

2500 2.87 7600 5.38 12700 7.41 17800 9.19

2600 2.93 7700 5.46 12800 7.46 17900 9.24

2700 3.00 7800 5.52 12900 7.51 18000 9.28

2800 3.06 7900 5.58 13000 7.55

2900 3.12 8000 5.64 13100 7.59

3000 3.18 8100 5.69 13200 7.65

3100 3.24 8200 5.75 13300 7.69

3200 3.30 8300 5.80 13400 7.72

3300 3.35 8400 5.84 13500 7.78

3400 3.42 8500 5.90 13600 7.82

3500 3.46 8600 5.97 13700 7.86

3600 3.562 8700 5.99 13800 7.91

3700 3.57 8800 6.04 13900 7.96

3800 3.61 8900 6.10 14000 8.01

3900 3.67 9000 6.13 14100 8.06

4000 3.71 9100 6.17 14200 8.10

4100 3.77 9200 6.23 14300 8.13

4200 3.83 9300 6.27 14400 8.16

4300 3.89 9400 6.30 14500 8.19

4400 3.94 9500 6.35 14600 8.21

4500 4.00 9600 6.37 14700 8.23

4600 4.05 9700 6.40 14800 8.26

4700 4.10 9800 6.44 14900 8.28

4800 4.16 9900 6.45 15000 8.30
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Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,
NC29-N1N1-244S/N 12025101 003,

Cable loss

Report ID: TELRAD_FCC.40583
Date of Issue: 9-Sep-20

HL 4353
Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
50 0.20 9000 2.71
100 0.27 9500 2.81
300 0.47 10000 2.90
500 0.61 10500 2.97
1000 0.87 11000 3.06
1500 1.07 11500 3.13
2000 1.24 12000 3.20
2500 1.39 12500 3.26
3000 1.53 13000 3.34
3500 1.65 13500 3.39
4000 1.77 14000 3.47
4500 1.89 14500 3.54
5000 1.99 15000 3.62
5500 2.07 15500 3.69
6000 2.20 16000 3.76
6500 2.30 16500 3.83
7000 2.39 17000 3.86
7500 251 17500 3.94
8000 2.58 18000 4.02
8500 2.65
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APPENDIX F Abbreviations and acronyms
A ampere
AC alternating current
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(uVv/m) decibel referred to one microvolt per meter
dB(pnA) decibel referred to one microampere
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
k kilo
kHz kilohertz
LO local oscillator
m meter
MHz megahertz
min minute
mm millimeter
ms millisecond
us microsecond
NA not applicable
NB narrow band
OATS open area test site
Q Ohm
QP quasi-peak
RE radiated emission
RF radio frequency
rms root mean square
Rx receive
S second
T temperature
TX transmit
\% volt
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