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Report ID: HIRRAD_FCC.42206_Rev1

1 Applicant information

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

HiRiseTech Ltd.

20 Hamgshimim street, Petach Tikva 4934829, Israel
+972 546183182

meir@hirisetechnology.com

Mr. Meir Sasson

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

Radio Repeater System
Transceiver

Hawklll

0002

HRPO131

CCU_App v2.0.62
06-Jun-21

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

E-Mail:

Contact name:

4 Test details

Project ID:

Location:

Test started:

Test completed:
Test specification(s):

HiRiseTech Ltd.

20 Hamgshimim street, Petach Tikva 4934829, Israel
+972 546183182

meir@hirisetechnology.com

Mr. Meir Sasson

42206

Date of Issue: 30-Nov-21

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

06-Jun-21
12-Jul-21
FCC part 90, subpart |
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5 Tests summary

Test

Transmitter characteristics
Section 90.205, Maximum output power
Section 90.209, Occupied bandwidth
Section 90.210, Emission mask

Section 90.210, Radiated spurious emissions

Section 90.210, Conducted spurious emissions
Section 90.213, Frequency stability

Section 90.214, Transient frequency behaviour
Section 90.207, Modulation limiting

Section 90.214, Audio frequency response
Section 2.1091, RF radiation exposure evaluation

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Status

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass, Exhibit in application
for certification provided

This test report supersedes the previously issued test report identified by Doc ID: HIRRAD_FCC.42206

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

Mr. A. Morozov, test engineer,

EMC & Radio

Tested by: EMC & Radio 06-Jun-21 — 12-Jul-21
Reviewed by: ,I\E/II{/ISC?EL Ez;é?ghov Sheynin, test engineer, 20-Sep-21 %
Approved by: Mr. S. Samokha, technical manager, 30-Nov-21

Co—
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Report ID: HIRRAD_FCC.42206_Rev1

Date of Iss

ue: 30-Nov-21

6 EUT description
Note: The following data in this clause is provided by the customer and represents his sole responsibility
6.1 General information
The EUT is a First-Responders Emergency Radio Repeater for High-Rise buildings.It comprises of Dedicated
Radio Console (DRC), Central Control Unit (CCU), Repeater Unit, Multi-coupler Unit, Power Unit ,Smart Splitters
and Antennas.The repeater Unit comprises of 4 iCOM (UHF) units approved by FCC under FCC ID:AFJ333502.
The Multi-coupler is connected via main coax to Smart Splitters. The CCU is connected via Etherner cable to DRC.
6.2 Ports and lines
Port Cable
Port type description Conected from Connected to Qty. Cable type length, m
Power AC mains EUT Unshielded 2
RF Signal Cccu SMSP Coax 3
Signal Ethernet CcCcu Console Shielded CAT6 2
6.3 Support and test equipment
Description Manufacturer Model number Serial number
Dedicated Radio Console (DRC) HiriseTech HRP0121 (HRT2102CSL0010) NA
CCU UNIT HiriseTech HRP0045 NA
Repeater unit HiriseTech HRP0044 NA
Multicoupler UNIT HiriseTech HRPO0OO057 NA
13db Smart Splitter HiriseTech HRPO0069 NA
18db Smart Splitter HiriseTech HRP0075 (HRT2103SMS0010) NA
UHF panel antenna HiriseTech HRP0122 (HRT2004ANT0010) NA
UHF OMNI antenna HiriseTech HRP0123 (HRT2004ANT0020) NA
UHF T-shape antenna HiriseTech HRP0086 NA
6.4 Changes made in EUT

No changes were implemented in the EUT during testing.
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6.5

Test configuration

120 VAC

50 OHM
Termination

Ethernet CATGE cable

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

50 OHM
Tarmination

e Antenna
BLOCK

COoax

Antenna B Antenna
BLOCK
Antenna
SMSP
— J
coax
RAU
Repeater
RISER2
[T 17 ‘1048
T RX TH RX
Quadplexer TappER [—RISERL
ccu

115AC
SOCKET

AC DC oc
MCE UPS MICE|
Battery
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6.6

Transmitter characteristics

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Type of equipment

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

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

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

Intended use Condition of use
fixed Always at a distance more than 2 m from all people

X mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

450- 512 MHz

Operating frequencies

483.0125; 484.7625 MHz

Maximum rated output power

At transmitter 50 Q RF output (splitter) connector (Output RISER-1) 16.78 dBm

At transmitter 50 Q RF output (splitter) connector (Output RISER-2)  14.71 dBm

Qutput power declared by FCC ID:AFJ318002 grant

46.5 dBm

Is transmitter output power variable?

X No

Yes

continuous variable

stepped variable with stepsize

minimum RF power

maximum RF power

Antenna connection

unique coupling,

with temporary RF connector

igﬁﬁi{;a\(lztvgf\terproof X standard connector integral without temporary RF connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
External (panel antenna) HiriseTech HRP0122 (HRT2004ANT0010) 6 dBi
External (OMNI antenna) HiriseTech HRP0123 (HRT2004ANT0020) 2 dBi
External (T-shape antenna) HiriseTech HRP0086 3dBi
Transmitter 99% power bandwidth 12.1 kHz
Transmitter aggregate data rate/s Voice+telemetry (9600bps)
Type of modulation FM+C4FM over FM
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use | T ON time | Period
Transmitter duty cycle supplied for test | Tx ON time | Period
Transmitter power source
Battery Nominal rated voltage | Battery type
DC Nominal rated voltage VDC
X AC mains Nominal rated voltage 120 VAC | Frequency 60 Hz
Common power source for transmitter and receiver X yes no

Page 7 of 61




HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.205, Maximum output power

Test procedure: ANSI C63.26, Section 5.2.4.4
Test mode: Compliance .
Date(s): 08-Jun-21 - 10-Jun-21 Verdict: PASS

Temperature: 22.1°C | Relative Humidity: 47 %

Air Pressure: 1010 hPa

| Power: 120 VAC, 60 Hz

Remarks:

7 Transmitter tests according to 47CFR part 90

7.1 Peak output power test

7.1.1 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.1.1. The test results are provided in Table 7.1.2 and the associated plots.

Table 7.1.1 Peak output power limits

Maximum declared output power

Assigned frequency range, MHz

W

dBm

470 - 512

45

46.5

7.1.2 Test procedure

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.

7.1.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.

7.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 7.1.2 and associated plots.

Figure 7.1.1 Peak output power test setup

EUT

A 4

Attenuator

Spectrum

analyzer
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21
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Test specification: Section 90.205, Maximum output power

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance _—

Date(s): 08-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 22.1°C | Relative Humidity: 47 % Air Pressure: 1010 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.1.2 Peak output power test results

OPERATING FREQUENCY RANGE: 470 — 512 MHz
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 30 kHz
VIDEO BANDWIDTH: 91 kHz
MODULATION: FM
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EUT CONFIGURATION: Splitter output to Antenna A
SA Output Maximum . .
Freﬂ/lu:ncy, Modulation reading, DutyOCycIe, corregtion output power, L7l Margln, Verdict
z % dBm dB
dBm factor, dB dBm**
Low carrier frequency from RISER -1
483.0125 | FM | 1678 | 100 | 182 ] 34.98 | 465 | -1152 | Pass
High carrier frequency from RISER -1
484.7625 | FM | 1588 | 100 | 182 ] 34.08 | 465 | -1242 | Pass
Low carrier frequency from RISER -2
483.0125 | FM | 1471 | 100 | 132 ] 27.91 | 465 | -1859 | Pass
High carrier frequency from RISER -2
484.7625 | FM [ 1439 | 100 [ 132 | 27.59 | 465 | -1891 | Pass

*- Margin = RF power — Limit

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

For low carrier frequency output correction Factor = 0.1 + 0.1 +18.0 dB. = 18.2

For high carrier frequency output correction Factor = 0.1 + 0.1 +13.0 dB. = 13.2

Reference numbers of test equipment used

[ HL1205 | HL2909 | HL5672 | HL5692 |

Full description is given in Appendix A.
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Date of Issue: 30-Nov-21
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Test specification: Section 90.205, Maximum output power

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance .

Date(s): 08-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 22.1°C | Relative Humidity: 47 % Air Pressure: 1010 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.1.1 Peak output power test results at low carrier frequency from RISER -1 Splitter output to Antenna A

CARRIER FREQUENCY: 483.0125 MHz
CONFIGURATION: Splitter output to Antenna A
i Agilent R T
Mkr1 483.015356 MHz
Ref 30 dBm Atten 20 dB 16.78 dBm
Peak
Log L
10
dB/ /0\
Offst
20 // \\

” / AN

e / N
D —— Tty

Center 483 MHz Span 400 kHz
#Res BW 30 kHz VBW 100 kHz Sweep §1.91 ms (8192 pts)

Plot 7.1.2 Peak output power test results at high carrier frequency from RISER -1 Splitter output to Antenna A

CARRIER FREQUENCY: 484.7625 MHz
CONFIGURATION: Splitter output to Antenna A
i Agilent R T
Mkr1 484.764917 MHz
Ref 30 dBm Atten 20 dB 15.88 dBm
Peak
Log
10
dBI TN
Offst
20 ,/ \‘

" / AN

V1 §2 \

53 FC . ¥

A AA M

Center 484.8 MHz Span 400 kHz
#Res BW 30 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts)
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Date of Issue: 30-Nov-21
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Test specification: Section 90.205, Maximum output power

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance .

Date(s): 08-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 22.1°C | Relative Humidity: 47 % Air Pressure: 1010 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.1.3 Peak output power test results at low carrier frequency from RISER -2 Splitter output to Antenna A

CARRIER FREQUENCY: 483.0125 MHz
CONFIGURATION: Splitter output to Antenna A
1 Agilent R T
Mkr1 483.014428 MHz
Ref 30 dBm Atten 20 dB 14.71 dBm
Peak
Log
10
dB/ /'—)\
Offst
. VAR
dB / \
4 N
/ N
V1 52
83 FC /
S
Center 483 MHz Span 400 kHz
#Res BW 30 kHz VBW 100 kHz Sweep §1.91 ms (8192 pts)

Plot 7.1.4 Peak output power test results at high carrier frequency from RISER -2 Splitter output to Antenna A

CARRIER FREQUENCY: 484.7625 MHz
CONFIGURATION: Splitter output to Antenna A
i Agilent R T
Mkr1 484.764966 MHz
Ref 30 dBm Atten 20 dB 14.39 dBm
Peak
Log
10
@B P

Offst /
20
dB /

Vi s2 \
53 FC -
A i

Center 484.8 MHz Span 400 kHz
#Res BW 30 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts)
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.209, Occupied bandwidth

Test procedure: ANSI C63.26, Section 5.4.4

Test mode: Compliance .

Date(s): 08-Jun-21 Verdict: PASS
Temperature: 23.1°C | Relative Humidity: 46 % Air Pressure: 1010 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.
The test results are provided in Table 7.2.2 and the associated plots.

Table 7.2.1 Occupied bandwidth limits

Assigned frequency, Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
483.0125 26 25
484.7625 25

* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit the unmodulated carrier and the reference peak power level was measured.
7.2.2.3 The EUT was set to transmit the normally modulated carrier.

7.2.2.4 The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the
reference points on modulation envelope and provided in Table 7.2.2 and the associated plots.

Figure 7.2.1 Occupied bandwidth test setup

Spectrum
EUT »  Attenuator -
Antenna output analyzer
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Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

ANSI C63.26, Section 5.4.4

Test mode:

Compliance

Date(s):

08-Jun-21

Verdict:

PASS

Temperature: 23.1 °C

| Relative Humidity: 46 %

Air Pressure: 1010 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.2.2 Occupied bandwidth test results with Private Line

DETECTOR USED:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

MODULATION ENVELOPE REFERENCE POINTS:

MODULATION:
MODULATING SIGNAL:
PORT:

Peak hold
300 Hz

1 kHz

26 dBc

FM

2.5kHz tone
RISER -1

Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz Verdict
483.0125 12.074 25.0 -12.926 Pass
484.7625 11.444 25.0 -13.556 Pass
PORT: RISER -2
Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz Verdict
483.0125 12.087 25.0 -12.913 Pass
484.7625 11.263 25.0 -13.737 Pass

Reference numbers of test equipment used

[ HL2909 [ HL5672

HL 5692 |

Full description is given in Appendix A.

Page 13 of 61




Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21
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Test specification: Section 90.209, Occupied bandwidth

Test procedure: ANSI C63.26, Section 5.4.4

Test mode: Compliance .

Date(s): 08-Jun-21 Verdict: PASS
Temperature: 23.1°C | Relative Humidity: 46 % Air Pressure: 1010 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.2.1 Occupied bandwidth test result at 483.0125 MHz with Private Line from RISER -1

i Agilent R T
Ref 25 dBm Atten 15 dB
#Peak
L
1:;9 A f"}\ A
dBf 2._‘5 1'.. ‘I'! ‘l; h‘ﬁ
el STy e
20 =) A
dB [ v
J:\-F\! V\.—q
Y “d\'ﬂ
kel bl At el
Center 483 MHz Span 50 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 2.226 s (8192 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
11.1708 kHz xdB 26005
Transmit Freq Error 94 274 H=z
x dB Bandwidth 12.074 kHz

Plot 7.2.2 Occupied bandwidth test result at 484.7625 MHz with Private Line from RISER -1

e Agilent R T
Ref 25 dBm Atten 15 dB
#Peak
Log
10 A ,ﬁﬂi L
a8y PO
ortst > BTV e
20 ot ‘ag 1RW
a8 [k P
[ L A
Afwr ¥ v t“W\.n
bt b T B s T
Center 484.8 MHz Span 50 kHz
#Res BV 300 Hz VBW 1 kHz Sweep 2.226 s (8192 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
91759 kHz x dB -26.00 dB
Transmit Freq Error 137.080 Hz
» dB Bandwidth 11.444 kHz
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.209, Occupied bandwidth

Test procedure: ANSI C63.26, Section 5.4.4

Test mode: Compliance .

Date(s): 08-Jun-21 Verdict: PASS
Temperature: 23.1°C | Relative Humidity: 46 % Air Pressure: 1010 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.2.3 Occupied bandwidth test result at 483.0125 MHz with Private Line from RISER -2

i Agilent R T

Ref 25 dBm Atten 15 dB

#Peak

Log

10 n_p A A

4B/ 2 '“"';F Ve

ot SV

20 pAy }

dB [ L
mfﬁf Y\ﬁ\r\n”

P TN i hdh el B e T
Center 483 MHz Span 50 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 2.226 s (8192 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
11.1664 kHz xdB 26005

Transmit Freq Error 73.143 H=z

x dB Bandwidth 12.087 kHz

Plot 7.2.4 Occupied bandwidth test result at 484.7625 MHz with Private Line from RISER -2

e Agilent R T
Ref 25 dBm Atten 15 dB
#Peak
rog Al
10
aB/ VIRV
Offst N .VERARERY. "9
20 VoV [y Y
a8 MY LTS
! R ¥y
ol TN 21" -
Center 484.8 MHz Span 50 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 2.226 s (8192 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %
9.2196 kHz xdB 26,0045
Transmit Freq Error 158.718 Hz
»x dB Bandwidth 11.263 kHz
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.210, Emission mask
Test procedure: ANSI C63.26, Section 5.2.4.4
Test mode: Compliance .
Date(s): 10-Jun-21 Verdict: PASS
Temperature: 25.6 °C | Relative Humidity: 54 % 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. The test results are provided in the associated plots.
Table 7.3.1 Emission mask limits
Freguency displacement from carrier | Attenuation below carrier, dBc
Emission mask B (Channel bandwidth 25 kHz, authorized bandwidth 20 kHz) with audio low pass filter
0-12.5kHz 0
12.5-25.0 kHz 25.0
25.0 - 62.5 kHz 35.0
More than 62.5 kHz 43+10logP(W
* - linearly increase with frequency
** - emission mask includes carrier modulation envelope within £ 250 % of the authorized bandwidth; the frequency
range removed beyond * 250 % of the authorized bandwidth from carrier was investigated as spurious emission
7.3.2 Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The emission mask was measured with spectrum analyzer as provided in the associated plots.

Figure 7.3.1 Emission mask test setup

EUT »  Attenuator Spectrum
analyzer
Table 7.3.2 Emission mask test results
Carrier frequency, MHz Limit Verdict
483.0125 .
1847625 Emission mask B Pass

Reference numbers of test equipment used

[ HL1205 | HL2909 | HL5602 | HL5672 |

Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21
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Test specification: Section 90.210, Emission mask

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance .

Date(s): 10-Jun-21 Verdict: PASS
Temperature: 25.6 °C | Relative Humidity: 54 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.3.1 Emission mask test results at low 483.0125 MHz with Private Line

DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
PORT: RISER -1 output
0 Agilent R T
Ref 16.78 dBm Atten 5dB  Ext PG -30 dB
Peak
Log
10
dB/
I
o il
-13.0 ([ |
dBm
V1 S2 I
S3 FC I’J
A AA h’NﬁK ;
Center 483 MHz Span 200 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 8.904 s (8192 pts)

Plot 7.3.2 Emission mask test results at high 484.7625 MHz with Private Line

DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
PORT: RISER -1 output
i Agilent R T
Ref 15.88 dBm Atten 5 dB  Ext PG -30 dB
Peak
Log
10
dB/
[T 1
| T
DI
-13.0 I
dBm

V1 S2 lﬁ

S3 FC

A AA I

Center 484.8 MHz Span 200 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 8.904 s (8192 pts)
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.210, Emission mask

Test procedure: ANSI C63.26, Section 5.2.4.4

Test mode: Compliance .

Date(s): 10-Jun-21 Verdict: PASS
Temperature: 25.6 °C | Relative Humidity: 54 % Air Pressure: 1004 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.3.3 Emission mask test results at low 483.0125 MHz with Private Line

DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
PORT: RISER -2 output

i Agilent R T

Ref 14.71 dBm Atten 5 dB  Ext PG -30 dB

Peak

Log

10

dB/ 1§

DI
-13.0
dBm

V1 52
53 FC
A AA

Center 483 MHz Span 200 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 8.904 s (8192 pts)

Plot 7.3.4 Emission mask test results at high 484.7625 MHz with Private Line

DETECTOR USED: Peak
MODULATION: FM
MODULATING SIGNAL: 2.5 kHz tone
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
PORT: RISER -2 output

i Agilent R T

Ref 14.39 dBm Atten 5dB  Ext PG -30 dB

Peak

Log

10

dB/ |

Al

DI 1 ‘

3.0 |

dBm

V1 S2

S3 FC

A AA

Center 484.8 MHz Span 200 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 8.904 s (8192 pts)
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions
Test procedure: ANSI C63.26, Section 5.7.3
Test mode: Compliance .
Date(s): 06-Jun-21 - 07-Jun-21 Verdict: PASS
Temperature: 24.7°C | Relative Humidity: 47 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.4 Radiated spurious emission measurements
7.4.1 General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.4.1.
Table 7.4.1 Radiated spurious emission test limits
Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)***
0.009 — 10" harmonic* 43+10logP** -13 84.4
* - Excluding the in band emission within = 250 % of the authorized bandwidth from the carrier
** - P is transmitter output power in Watts
** . 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
7.4.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.
7.4.2.2 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.
7.4.2.3 The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.
7.4.3 Test procedure for spurious emission field strength measurements above 30 MHz
7.4.3.1 The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.
7.4.3.2 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.
7.4.3.3 The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.
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Report ID: HIRRAD_FCC.42206_Rev1l
Date of Issue: 30-Nov-21
HERMON LABORATORIES
Test specification: Section 90.210, Radiated spurious emissions
Test procedure: ANSI C63.26, Section 5.7.3
Test mode: Compliance .
Date(s): 06-Jun-21 - 07-Jun-21 Verdict: PASS

Temperature: 24.7 °C

| Relative Humidity: 47 %

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

Wooden
table

| Test distance

Flush
mounted
turn table

Ground plane

Loop antenna

Auxilliary
equipment

Power
supply

Spectrum
analyzer/
EMI receiver

Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 06-Jun-21 - 07-Jun-21 Verdict: PASS
Temperature: 24.7°C | Relative Humidity: 47 % 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:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

470-512 MHz

3m

Semi anechoic chamber

0.009 — 5000 MHz

Peak

> Resolution bandwidth

Active loop (9 kHz — 30 MHz)

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

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

*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to O degrees position of turntable.
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used

[ HLO446 | HL2834 | HL3903 | HL4011 | HL4360 | HL4933 | HL5085 | HL5288 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 06-Jun-21 - 07-Jun-21 Verdict: PASS
Temperature: 24.7°C | Relative Humidity: 47 % Air Pressure: 1008 hPa | Power: 120 VAC, 60 Hz
Remarks:
Plot 7.4.1 Radiated emission measurements in 9 kHz — 30 MHz range at the low frequency
TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:
TEST DISTANCE:
Tx frequency:

1307
120+

100+

Vertical and Horizontal
3m
483.0125 MHz

FCC PART 90

801

607

Level in dBpv/m

40

201

745.010 kHz
58.829 dBuVv/m

9k 20 30 50 100k

200 300
Freguency inHz

500 im

2M 3M 5M oM

20 30M

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

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

Tx frequency:

13071
1201

1001

Semi anechoic chamber
Vertical and Horizontal
3m

484.7625 MHz

FCC PART 90

80T

60T

Level in dBuV/m

40T

20T

746.005 kHz
58.439dBuv/im

v

9k 20 30 50 100k

200 300
Frequency in Hz

500 M

2M 3M  5M oM

20 30M
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

06-Jun-21 - 07-Jun-21

Verdict:

PASS

Temperature: 24.7 °C

| Relative Humidity: 47 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:

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

TEST SITE:

ANTENNA POLARIZATION:

TEST DISTANCE:
Tx frequency:

100

90

Semi anechoic chamber
Vertical and Horizontal
3m

483.0125 MHz

482.990000 MHz
90.703dBpv/im W

Level in dBuVv/m
(42
o

Si
.

50 60

80 100M 200 300 400 500 800

Frequency in Hz

1G

Plot 7.4.4 Radiated emission measurements in 30 - 1000 MHz range at the high frequency

TEST SITE:

ANTENNA POLARIZATION:

TEST DISTANCE:
Tx frequency:

100

90

Semi anechoic chamber
Vertical and Horizontal
3m

484.7625 MHz

484.768333 MHz
90.331.dBuVv/m

Level in dBpuV/m
(9,
o

a(i
-

50 60 80 100M 200 300 400 500 800

Frequency inHz

1G
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HERMON LABORATORIES

Report

ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Verdict:

Date(s):

06-Jun-21 - 07-Jun-21

PASS

Temperature: 24.7 °C

Relative Humidity: 47 %

Air Pressure: 1008 hPa

| Power: 120 VAC, 60 Hz

Remarks:

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

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

Tx frequency:

100T

Level in dBuV/m

90T

80T

20

70:
60:
50:
20!

307
1

107

Semi anechoic chamber
Vertical and Horizontal
3m

483.0125 MHz

4.347066667 GHz
44.627 dBuV/m

1G

2G 3G 4G

Frequency in Hz

5G

Plot 7.4.6 Radiated emission measurements in 1000 — 5000 MHz range at the high frequency

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

Tx frequency:

100

Level in dBpV/m

90

80

70

60

50

40

304

204

10

Semi anechoic chamber
Vertical and Horizontal
3m

484.7625 MHz

3.393466667 GHz
44.075dBuv/im

v

2G 3G 4G

Frequency in Hz

5G
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions
Test procedure: ANSI C63.26, Section 5.7.3
Test mode: Compliance .
Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 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* 43+10logP** (mask B, C) -13.0
* - spurious emission limits do not apply to the in band emission within + 250 % of the authorized bandwidth from the
carrier; investigated in course of emission mask testing
** - P is transmitter output power in Watts
7.5.2  Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.
7.5.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.5.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.5.2 and associated plots.

Figure 7.5.1 Spurious emission test setup

Spectrum

EUT »  Attenuator >
analyzer
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.5.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

MODULATION:

MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER FOR RISER-1:

TRANSMITTER OUTPUT POWER FOR RISER-2:

470 - 512 MHz

0.009 — 5000 MHz

Peak

= 3*Resolution bandwidth

FM

2.5 kHz tone

Maximum

16.78 dBm at low frequency (0.047643098681 W)
15.88 dBm at high frequency (0.038725764492 W)
14.71 dBm at low frequency (0.029580124666 W)
14.39 dBm at high frequency (0.027478941531 W)

Fre(ﬂleJHe;cy, SA Legr(;l]ing, AtteréuBator, Cablséoss, RI?HV;/, eSr[r)I:ans?cl)Jr? b'gfge\;léztr'ﬁgr, Ldlgr!:] Mzrgin, Verdict
dBm dBc
Low carrier frequency from RISER -1 to splitter 18dB at ANT A output port
482.450 -36.23 30.00 Included 100.00 -36.23 53.01 -13.00 | -23.23 Pass
483.575 -35.90 30.00 Included 100.00 -35.90 52.68 -13.00 | -22.90 Pass
High carrier frequency from RISER -1 to splitter 18dB at ANT A output port
484.200 -36.30 30.00 Included 100.00 -36.30 52.18 -13.00 | -23.30 Pass
483.325 -36.73 30.00 Included 100.00 -36.73 52.61 -13.00 | -23.73 Pass
Low carrier frequency from RISER -2 to splitter 13dB at ANT A output port
482.450 -38.31 30.00 Included 100.00 -38.31 51.01 -13.00 -23.30 Pass
483.575 -38.00 30.00 Included 100.00 -38.00 51.44 -13.00 -23.73 Pass
High carrier frequency from RISER -2 to splitter 13dB at ANT A output port
484.200 -37.77 30.00 Included 100.00 -37.77 52.16 -13.00 -24.77 Pass
485.325 -37.89 30.00 Included 100.00 -37.89 52.28 -13.00 -27.89 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
[ HL1205 [ HL2909 | HL5672 [ HL5692 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

Verdict: PASS

09-Jun-21 - 10-Jun-21

Temperature: 25.3 °C

| Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

EUT CONFIGURATION::

RISER-1 output via 18 dB splitter to ANT A port

1 Agilent R T

Mkr1 9.000 kHz

Ref -6.85 dBm Atten 5 dB -49.99 dBm

Peak
Log
10
dB/
Offst
30
dB
DI
-16.9
dBm

V1 S2
S3 FC
A AA

Start 9 kHz
#Res BW 1 kHz

Stop 150 kHz

VBW 3 kHz Sweep 201.4 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.2 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency

EUT CONFIGURATION::

RISER-1 output via 18 dB splitter to ANT A port

i Agilent R T

Mkr1 9.447 kHz

Ref 6.85 dBm Atten 5 dB -48.42 dBm

Peak
Log
10
dB/
Offst
30
dB
DI
-16.9
dBm

V1 S2
53 FC
A AA

Start 9 kHz
#Res BW 1 kHz

Stop 150 kHz

VBW 3 kHz Sweep 201.4 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

09-Jun-21 - 10-Jun-21

Verdict:

PASS

Temperature: 25.3 °C

| Relative Humidity: 51 %

Air Pressure: 1009 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.3 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

EUT CONFIGURATION::

- Agilent

RISER-2 output via 13 dB splitter to ANT A port

R T

Ref -6.85 dBm Atten 5 dB

Mkr1 10.084 kHz
48.78 dBm

Peak
Log

10
dB/

Offst
30

dB
DI >

-16.9
dBm

V1 S2
S3 FC

A AA

Start 9 kHz
#Res BW 1 kHz

Stop 150 kHz

VBW 3 kHz

Sweep 201.4 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.4 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency

EUT CONFIGURATION::

i Agilent

RISER-2 output via 13 dB splitter to ANT A port

R T

Ref 6.85 dBm Atten 5 dB

Mkr1 9.843 kHz
-49.39 dBm

Peak
Log

10
dB/

Offst
30

dB
DI P

-16.9
dBm

V1 52

R

S3 FC
A AA

Start 9 kHz
#Res BW 1 kHz

Stop 150 kHz

VBW 3 kHz

Sweep 201.4 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

Verdict: PASS

09-Jun-21 - 10-Jun-21

Temperature: 25.3 °C

| Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.5 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency

EUT CONFIGURATION::

RISER-1 output via 18 dB splitter to ANT A port

i Agilent R T

Mkr1 157 kHz
Ref -6.85 dBm -55.44 dBm
Peak
Log
10
dB/
Offst
30
dB
DI
16.9
dBm

Atten 5 dB

V1 52
S3 FC
A AA

Start 150 kHz
#Res BW 10 kHz

Stop 30 MHz

VBW 30 kHz Sweep 309.3 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.6 Spurious emission measurements in 0.15 — 30.0 MHz range at high carrier frequency

EUT CONFIGURATION::

RISER-1 output via 18 dB splitter to ANT A port

i Agilent R T

Mkr1 150 kHz
Ref -6.85 dBm -55.69 dBm
Peak
Log
10
dB/
Offst
30
dB

DI
-16.9
dBm

Atten 5 dB

PR TR WPV BT MC TP RO

V1 S2
S3 FC
A AA

Start 150 kHz
#Res BW 10 kHz

Stop 30 MHz

VBW 30 kHz Sweep 309.3 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

Verdict: PASS

09-Jun-21 - 10-Jun-21

Temperature: 25.3 °C

| Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.7 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency

EUT CONFIGURATION::

RISER-2 output via 13 dB splitter to ANT A port

1 Agilent R T

Mkr1 157 kHz
Ref -6.85 dBm -55.77 dBm
Peak
Log
10
dB/
Offst
30
dB
DI
-16.9
dBm

Atten 5 dB

T SPTRPS S TSH PRI

V1 52
S3 FC
A AA

Start 150 kHz
#Res BW 10 kHz

Stop 30 MHz

VBW 30 kHz Sweep 309.3 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.8 Spurious emission measurements in 0.15 — 30.0 MHz range at high carrier frequency

EUT CONFIGURATION::

RISER-2 output via 13 dB splitter to ANT A port

i Agilent R T

Mkr1 161 kHz

Ref -6.85 dBm Atten 5 dB -54.64 dBm

Peak
Log
10
dB/
Offst
30
dB

DI
-16.9
dBm

e TTTRHE FEAVRBPRR SPTIDRAT S AW

V1 52
§3 FC
A AA

Start 150 kHz Stop 30 MHz
#Res BW 10 kHz VBW 30 kHz Sweep 309.3 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance Verdict: PASS

Date(s):

09-Jun-21 - 10-Jun-21

Temperature: 25.3 °C

| Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.9 Spurious emission measurements in 30.0 — 489.9 MHz range at low carrier frequency

EUT CONFIGURATION: RISER-1 output via 18 dB splitter to ANT A port
i Agilent R T i Agilent R T
Mkr1 482.45 MHz
Ref -6.85 dBm Atten 5 dB -36.23dBm  Ref 6.85 dBm Atten 5 dB
Peak #Peak
Log Log
10 10
dB/ dB/
Offst Offst W
30 30
dB dB . . N I —— i o
DI DI
-16.9 -16.9
T i S A s 1

Vi S2 Start 482.4 MHz Stop 482.9 MHz
53 FC #Res BW 10 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts)
A AA RMS Results  fraq Offset RefBW dBe Lower  gpm dBc UPPET gBm

GCamier Power 100.0 kHz 1000kHz  -1.02 245 280 55.63

61.43dBm /2000 kHz 1000kHz 210 8253 1794 4349

100.000 kHz
Start 30 MHz Stop 482.4 MHz

#Res BW 100 kHz

VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.10 Spurious emission measurements in 483.1 - 600 MHz range at low carrier frequency

EUT CONFIGURATION:: RISER-1 output via 18 dB splitter to ANT A port
s Agllent R T e Agllent R T
Mkr1 483.575 MHz
Ref -6.85 dBm Atten 5 dB Ref -6.85 dBm Atten 5 dB -35.9 dBm
#Peak Peak
Log Log
10 10
dB/ dB/
Offst [, Offst
30 30
dB T " dB
DI M i W]
169 169
dBm 2 ST VP NI O SV DY WL IEPO TR

Start 483.1 MHz

#Res BW 10 kHz
RMS Results  Freq offset Ref BW
Canier Power 100.0 kHz 100.0 kHz
8111dBm /| 200.0kHz 100.0 kHz

100.000 kHz

VBW 100 kHz Sweep 81.91 ms (8192 pts) 53 FC
Lower  ggm agc UPPET  gBm A AA
5762 084 6195
4291 179 6290

Stop 483.6 MHz g 7

Start 483.6 MHz Stop 600 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

|
*Will be applied limit of -13 dBm
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: ANSI C63.26, Section 5.7.3

Test mode: Compliance .

Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.5.11 Spurious emission measurements in 30.0 — 484.7 MHz range at high carrier frequency

EUT CONFIGURATION:: RISER-1 output via 18 dB splitter to ANT A port
i Agilent R T i Agilent R T
Mkrl 484.20 MHz
Ref -6.85 dBm Atten 5 dB -36.3dBm_ Ref 6.85 dBm Atten 5 dB
Peak #Peak
Log Log
10 10
dB/ dB/
Offst Offst ]
30 30
dB dB i PP g TR
DI Bl i SR e
16.9 -16.9
dBm dBm

Vi S2 Start 484.2 MHz Stop 484.7 MHz
53 FC #Res BW 10 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts)
A AA RMS Results  fraq Offset RefBW dBe Lower  gpm dBc UPPET gBm

Carrier Power 100.0 kHz 1000kHz 017 -82.85 3.28 -59.40

£268dBm | 200.0kHz 1000kHz  0.85 6333 1831 4438

100.000 kHz
Start 30 MHz Stop 484.2 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

5 ___________________________________________|
*Will be applied limit of -13 dBm

Plot 7.5.12 Spurious emission measurements in 484.8 - 600 MHz range at high carrier frequency

EUT CONFIGURATION: RISER-1 output via 18 dB splitter to ANT A port
- Agilent R T - Agilent R T
Mkr1 485.325 MHz
Ref -6.85 dBm Atten 5 dB Ref -6.85 dBm Atten 5 dB -36.73 dBm
#Peak Peak
Log Log
10 10
dB/ dB/
Offst [, Offst
30 30
dB dB
o A i e A A DI
16.9 -16.9
o 57 b A S A
Start 484.8 MHz Stop 485.3 MHz 1 52
#Res BW 10 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts) 53 FC
RMS Results  Freq Offset Ref BW dBc L% ggm gge UPPE ggm A AA
Canier Power 1000 kHz 100.0 kHz 210 5860 -0.87 £2.58
B171dBm | 2000k 1000kHz 1797 4374 107 6278
100.000 kHz
Start 485.3 MHz Stop 600 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

|
*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.13 Spurious emission measurements in 30.0 — 482.9 MHz range at low carrier frequency

EUT CONFIGURATION:: RISER-2 output via 13 dB splitter to ANT A port
2 Agllent R T i Agllent R T
Mkr1 482.45 MHz
Ref -6.85 dBm Atten 5 dB -38.31 dBm  Ref -6.85 dBm Atten 5 dB
Peak #Peak
Log Log
10 10
dB/ dB/
Offst Offst ”.|
30 30 o~
dB dB o
ol DI WWWMM%W
-16.9 -16.9
N e
Vi S2 Start 482.4 MHz Stop 482.9 MHz
53 FC #Res BW 10 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts)
A AA RMS Results  freq Offset Ref BW dBc Lower  gpm dBe UPPET  ggm
Canier Power 100.0 kHz 100.0 kHz 028 6324 1768 £61.19
-62.95dBm [/ 200.0 kHz 100.0 kHz -0.65 -£83.80 17.49 -45.45
100.000 kHz.
Start 30 MHz Stop 482.4 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)
*Will be applied limit of -13 dBm
Plot 7.5.14 Spurious emission measurements in 483.1 — 600 MHz range at low carrier
EUT CONFIGURATION:: RISER-2 output via 13 dB splitter to ANT A port
i Agilent R T i Agilent R T
Mkr1 483.575 MHz
Ref 6.85 dBm Atten 5 dB Ref 6.85 dBm Atten 5 dB -38 dBm
#Peak Peak
Log Log
10 10
dB/ dB/
Offst [&, Offst

DI

30 30
dB i L“"l el “"“"Mhmlﬁl! a8

it it i Ll

DI

-16.9
dBm

-16.9

dBm MMMWWMMWMW

Start 483.1 MHz
#Res BW 10 kHz

RMS Results  freq Offset Ref BW
Canier Power 100.0 kHz 100.0 kHz
£1.99dBm /2000 kHz 100.0 kHz

100.000 kHz

Stop 483.6 MHz v 52

VBW 100 kHz Sweep §1.91 ms (8192 pts) 53 FC
dBe L% 4Bm 48 UPPET gBm A AA
136 8082 049 247
16.88 4510 060 5258

Start 483.6 MHz
#Res BW 100 kHz

Stop 600 MHz

VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode:

Compliance

Date(s):

09-Jun-21 - 10-Jun-21 Verdict: PASS

Temperature: 25.3 °C

| Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.15 Spurious emission measurements in 30.0 — 484.7 MHz range at high carrier frequency

EUT CONFIGURATION: RISER-2 output via 13 dB splitter to ANT A port
i Agilent R T i Agilent R T
Mkr1 484.20 MHz

Ref -6.85 dBm Atten 5 dB -37.77dBm  Ref -6.85 dBm Atten 5 dB

Peak #Peak

Log Log

10 10
dB/ dB/
Offst Offst o
30 30

dB dB

DI B e
-16.9 -16.9

" eyt A R e

V1 52 Start 484.2 MHz Stop 484.7 MHz
$3 FC #Res BW 10 kHz VBW 100 kHz Sweep 81.91 ms (8192 pts)
A AA RMS Results  Freq Offset Ref BW dBc Lower  gpm e UPPEN  4pm,
‘Carier Fower 100.0 kHz 100.0 kHz £.72 83.33 1.28 81.33
£6261dBm [/ 200.0 kHz 100.0 kHz 072 8333 18.94 -45.67
100.000 kHz.
Start 30 MHz Stop 484.2 MHz
#Res BW 100 kHz VBW 300 kHz Sweep §1.91 ms (8192 pts)
*Will be applied limit of -13 dBm
Plot 7.5.16 Spurious emission measurements in 484.8 — 600 MHz range at high carrier frequency
EUT CONFIGURATION: RISER-2 output via 13 dB splitter to ANT A port
i Agilent R T 1 Agilent R T
Mkr1 485.325 MHz
Ref 6.85 dBm Atten 5 dB Ref 6.85 dBm Atten 5 dB -37.89 dBm
#Peak Peak
Log Log
10 10
dB/ dBl
Offst s, Offst
30 s 30
dB "‘Wm . il uoad i T a8
ol il il etk
-16.9 -16.9
dBm e e e T NCI TN
Start 484.8 MHz Stop 485.3 MHz  yq g2

#Res BW 10 kHz

RMS Results  Freq offset Ref BW
Carrier Power 100.0 kHz 100.0 kHz
£135dBm /  200.0kHz 1000k Hz 1656

100,000 kHz

VBW 100 kHz Sweep 81.91 ms (8192 pts) 53 FC

Lower  ggm aBc UPPET  gBm A AA
6088 038 6235
L 227

Start 485.3 MHz Stop 600 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.17 Spurious emission measurements in 600.0 - 1000 MHz range at low carrier frequency

EUT CONFIGURATION:

1 Agilent R T

Mkr1 966.01 MHz
Ref -6.85 dBm Atten 5 dB -51.61 dBm
Peak
Log
10
dB/
Offst
30
dB
DI
-16.9
dBm

V1 52
S3 FC
A AA

Start 600 MHz Stop 1 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

RISER-1 output via 18 dB splitter to ANT A port

Plot 7.5.18 Spurious emission measurements in 600.0 - 1000 MHz range at high carrier frequency

EUT CONFIGURATION:

i Agilent R T

Mkr1 969.48 MHz
Ref 6.85 dBm Atten 5 dB 51.46 dBm
Peak
Log
10
dB/
Offst
30
dB
DI
-16.9 &
dBm

V1 S§2

S3 FC

A AA

Start 600 MHz Stop 1 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

RISER-1 output via 18 dB splitter to ANT A port
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.19 Spurious emission measurements in 600.0 - 1000 MHz range at low carrier frequency

EUT CONFIGURATION: RISER-2 output via 13 dB splitter to ANT A port

1 Agilent R T

Mkr1 947.89 MHz
Ref -6.85 dBm Atten 5 dB -52.05 dBm
Peak
Log
10
dB/
Offst
30
dB
DI
-16.9 o
dBm b L

V1 52

S3 FC

A AA

Start 600 MHz Stop 1 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.20 Spurious emission measurements in 600.0 - 1000 MHz range at high carrier frequency

EUT CONFIGURATION: RISER-2 output via 13 dB splitter to ANT A port

i Agilent R T

Mkr1 995.90 MHz
Ref 6.85 dBm Atten 5 dB 51.82 dBm
Peak
Log
10
dB/
Offst
30
dB

DI
-16.9
5 it bbb o s

V1 S§2
53 FC
A AA

Start 600 MHz Stop 1 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

Page 36 of 61



HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.21 Spurious emission measurements in 1000 - 5000 MHz range at low carrier frequency

EUT CONFIGURATION: RISER-1 output via 18 dB splitter to ANT A port

1 Agilent R T

Mkr1 2.9714 GHz
Ref -6.85 dBm Atten 5 dB -38.29 dBm
Peak
Log
10
dB/
Offst
30 N
dB - .
Dl MMMM Loy

-16.9
dBm

V1 52
S3 FC
A AA

Start 1 GHz Stop 5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

Plot 7.5.22 Spurious emission measurements in 1000 - 5000 MHz at high carrier frequency

EUT CONFIGURATION: RISER-1 output via 18 dB splitter to ANT A port

i Agilent R T

Mkr1 2.9851 GHz
Ref 6.85 dBm Atten 5 dB -38.77 dBm
Peak
Log
10
dB/
Offst
10 1

dB Bt ““ﬁ

DI it ety
-16.9
dBm

V1 S§2
53 FC
A AA

Start 1 GHz Stop 5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

ANSI C63.26, Section 5.7.3

Test mode: Compliance .
Date(s): 09-Jun-21 - 10-Jun-21 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 51 % Air Pressure: 1009 hPa | Power: 120 VAC, 60 Hz

Remarks:

Plot 7.5.23 Spurious emission measurements in 1000 - 5000 MHz range at low carrier frequency

EUT CONFIGURATION:

i Agilent R T

Mkr1 2.9962 GHz
Ref 6.85 dBm Atten 5 dB -38.35 dBm
Peak
Log
10
dB/
Offst
30
dB
DI
-16.9
dBm

V1 52
$3 FC
A AA

Start 1 GHz Stop 5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

RISER-2 output via 13 dB splitter to ANT A port

Plot 7.5.24 Spurious emission measurements in 1000 - 5000 MHz at high carrier frequency

EUT CONFIGURATION:

i Agilent R T

Mkr1 2.9768 GHz
Ref 6.85 dBm Atten 5 dB -38.34 dBm
Peak
Log
10
dB/
Offst
0 1]

dB

DI WW Fobiisbippaloouadn ik e
16.9
dBm

V1 52
$3 FC
A AA

Start 1 GHz Stop 5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 81.91 ms (8192 pts)

*Will be applied limit of -13 dBm

RISER-2 output via 13 dB splitter to ANT A port
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.213, Frequency stability
Test procedure: ANSI C63.26, Section 5.6.3
Test mode: Compliance .
Date(s): 11-Jul-21 - 12-Jul-21 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 54 % Air Pressure: 1003 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. The test results are provided in Table 7.6.2.
Table 7.6.1 Frequency stability limits
Assigned frequency, MHz Maximum allowed frequency displacement
ppm Hz
483.0125 o5 1208
484.7625 ) 1212
7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
7.6.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.6.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.6.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
7.6.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.6.2.

Figure 7.6.1 Frequency stability test setup

Variable | oo
power supply

Spectrum
analyzer

| |
| |
| :
|
! EUT ! Attenuator
| |
| |
| |
| |
| |

Voltmeter
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.213, Frequency stability

Test procedure: ANSI C63.26, Section 5.6.3

Test mode: Compliance _—

Date(s): 11-Jul-21 - 12-Jul-21 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 54 % Air Pressure: 1003 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.6.2 Frequency stability test results

OPERATING FREQUENCY: 483.0125 MHz , 484.7625 MHz
NOMINAL POWER VOLTAGE: 120VAC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 100Hz
VIDEO BANDWIDTH: 300Hz
MODULATION: FM
o Volt\?ge, Frequency, MHz Maxdl;zfet?l;incy Li;rzit* Ma;'gin’ Verdict
start up| 15t min | 2 min | 3¢ min | 4" min | 5" min J10" min|Positive[Negative
Low frequency 483.0125 MHz
-30 | nominal | 4s3.01241 | 48301242 | 483.01242 | 483.01242 | 48301241 | 483.01242 | 483.01246 0 -100 -1208.0 Pass
-20 nominal | ss3.01248 NA NA NA NA NA 483.01245 0 -59 -1208.0 Pass
-10 | nominal | 4ss.01250 NA NA NA NA NA 483.01247 0 -39 -1208.0 Pass
0 nominal | sss.oizsa | 4ss.o1254 | 483.01255 | 483.01254 | 48301254 | 483.01250 | 48301255 36 0 -1172.2 Pass
10 nominal | 4s3.01255 NA NA NA NA NA 483.01255 40 0 -1168.1 Pass
20 +15% | 483.01250 NA NA NA NA NA 483.01255 36 12 1208 11723 Pass
20 nominal | sz.01251 NA NA NA NA NA 483.01251 1 0 -1207.0 Pass
20 -15% | 4s3.01250 NA NA NA NA NA 483.01253 15 -10 11927 Pass
30 nominal | s301250 | 483.01249 | 483.01249 | 48301252 | 48301253 | 48301254 | 48301255 36 20 -1171.8 Pass
40 nominal | ss3.012s5 NA NA NA NA NA 483.01251 32 -7 -1175.5 Pass
50 nominal | 4s3.012s3 NA NA NA NA NA 483.01256 51 0 -1157.2 Pass
High frequency 484.7625 MHz
-30 nominal | saze2as | asa760as | 4sazezas | asazezas | asaveoas | 4savezas | asa.zezas 0 -122 -1212.0 Pass
-20 nominal | ssa.76257 NA NA NA NA NA 484.76247 13 -90 -1199.3 Pass
-10 | nominal | 48476249 NA NA NA NA NA 484.76248 0 -82 -1212.0 Pass
0 nominal | asazezss | asazeose | 4sa.zezse | asazezse | 4savezse | 4sa.rezse | asazeost 15 -6 -1196.7 Pass
10 nominal | ss4.7e254 NA NA NA NA NA 484.76257 13 -16 -1199.0 Pass
20 +15% | 484.76253 NA NA NA NA NA 484.76254 0 24 1212 -1212.0 Pass
20 nominal | ss4.7e254 NA NA NA NA NA 484.76256 0 22 -1212.0 Pass
20 -15% | 4sa.76254 NA NA NA NA NA 484.76257 8 -16 -1203.8 Pass
30 nominal | asazezsa | asa7eoss | 4sazezse | asazeze0 | asazeoeo | 4sazeze0 | 48476260 46 20 -1165.7 Pass
40 nominal | ss4.762s8 NA NA NA NA NA 484.76259 37 0 -1174.5 Pass
50 nominal | 4sa.76261 NA NA NA NA NA 484.76257 54 0 -1158.2 Pass

* - Reference frequency

Reference numbers of test equipment used

[ HL0495 | HL3768 | HL4355 | HL5391 | HL5472 | HL5626 | HL5692 |

Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.214, Transient frequency behaviour
Test procedure: ANSI C63.26, section 6.5.2.3
Test mode: Compliance .
Date(s): 16-Jun-21 Verdict: PASS
Temperature: 467 °C | Relative Humidity: 46 % Air Pressure: hPa | Power: 120 VAC, 60 Hz
Remarks:
7.7 Transient frequency behavior test
7.7.1  General
This test was performed to measure carrier frequency drift as function of time during transmitter start up and shut
down. Specification test limits are given in Table 7.7.1. The test results are provided in the associated plots.
Table 7.7.1 Transient frequency limits
Channel bandwidth, kHz |  Carrier frequency tolerance, kHz | Duration,ms | Time interval*
421.0 - 512.0 MHz band
+25.0 10.0 f1
25.0 +125 25.0 t2
+25.0 10.0 {3
* - ton is the instant when a 1 kHz test signal is completely suppressed;
t1 is the time period immediately following ton;t2 is the time period immediately following ts;
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.
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

ANSI C63.26, section 6.5.2.3

Test mode: Compliance .
Date(s): 16-Jun-21 Verdict: PASS
Temperature: 467 °C | Relative Humidity: 46 % Air Pressure: 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 v H
RF detector » Oscilloscope |« FM receiver RF power
meter
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HERMON LABORATORIES

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

ANSI C63.26, section 6.5.2.3

Test mode:

Compliance

Date(s):

16-Jun-21

Verdict:

PASS

Temperature: 467 °C

| Relative Humidity: 46 %

Air Pressure: hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.7.2 Transient frequency behaviour test results

Carrier frequency, _ Time Duration, Frequency tolerance, Limit, kHz Margin, eyl
MHz interval ms kHz kHz
Channel bandwidth 25.00 kHz
t1 10.0 3.281 +25.00 -21.719
483.0125 to 25.0 1.562 +12.50 -10.938 Pass
t3 10.0 0.468 + 25.00 -24.532
t1 10.0 3.437 + 25.00 -21.563
484.7625 t2 25.0 2.500 +12.50 -10.000 Pass
t3 10.0 2.500 + 25.00 -22.500
Reference numbers of test equipment used
HL 2017 HL 2227 HL 3433 HL 3434 HL 4366 HL 4785 HL 5369 HL 5372
HL 5472 HL 5692 HL 5977

Full description is given in Appendix A.
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.214, Transient frequency behaviour

Test procedure: ANSI C63.26, section 6.5.2.3

Test mode: Compliance .

Date(s): 16-Jun-21 Verdict: PASS
Temperature: 467 °C | Relative Humidity: 46 % Air Pressure: hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.7.1 Transient frequency behavior during power ON test results at low carrier frequency
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.214, Transient frequency behaviour

Test procedure: ANSI C63.26, section 6.5.2.3

Test mode: Compliance .

Date(s): 16-Jun-21 Verdict: PASS
Temperature: 467 °C | Relative Humidity: 46 % Air Pressure: hPa | Power: 120 VAC, 60 Hz
Remarks:

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

KEYSIGHT
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Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

HERMON LABORATORIES

Test specification: Section 90.214, Transient frequency behaviour

Test procedure: ANSI C63.26, section 6.5.2.3

Test mode: Compliance .

Date(s): 16-Jun-21 Verdict: PASS
Temperature: 467 °C | Relative Humidity: 46 % Air Pressure: hPa | Power: 120 VAC, 60 Hz
Remarks:

Plot 7.7.3 Transient frequency during power ON test results at high carrier frequency
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Test specification:

Section 90.214, Transient frequency behaviour

ANSI C63.26, section 6.5.2.3

Test procedure:
Test mode: Compliance .
Date(s): 16-Jun-21 Verdict: PASS

Temperature: 467 °C

| Relative Humidity: 46 %

Air Pressure: hPa

| Power: 120 VAC, 60 Hz

Remarks:

Plot 7.7.4 Transient frequency during power OFF test results at high carrier frequency
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Test specification: Section 90.214, Audio frequency response
Test procedure: ANSI C63.26, section 5.3.3.2
Test mode: Compliance .
Date(s): 04-Jul-21 Verdict: PASS
Temperature: 26.8°C | Relative Humidity: 46 % Air Pressure: 1002 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.8 Audio frequency response test
7.8.1 General
This test was performed to measure the frequency response of the audio modulation circuit over a range of 300 to
3000 Hz.
7.8.2 Test procedure
7.8.2.1 The EUT was set up as shown in Figure 7.9.1, energized and its proper operation was checked.
7.8.2.2 The receiver was set to measure peak positive deviations. The de-emphasis function was turned off.
7.8.2.3 The EUT was adjusted to provide full rated system deviation.
7.8.2.4 A 1000 Hz tone of audio generator was applied to the EUT and the level was adjusted to obtain 20% of full rated
system deviation. .This level was used as a reference (0 dB).
7.8.2.5 The receiver was set to measure rms deviation and results were recorded as DEVref in Table 7.9.2.
7.8.2.6 The audio generator was set to the desired test frequencies between 300 Hz and 3000 Hz and the test receiver
deviation reading was recorded as DEVireq in Table 7.9.2.
7.8.2.7 The audio frequency response at the present frequency was calculated according to the next equation:
audio frequency response = 20 logio (DEVFreq / DEVREF)
7.8.2.8 The test was repeated at 300 Hz, 2500 Hz and 3000 Hz and test results were recorded in Table 7.9.2.
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HERMON LABORATORIES

Test specification: Section 90.214, Audio frequency response

Test procedure: ANSI C63.26, section 5.3.3.2

Test mode: Compliance .

Date(s): 04-Jul-21 Verdict: PASS
Temperature: 26.8°C | Relative Humidity: 46 % Air Pressure: 1002 hPa | Power: 120 VAC, 60 Hz
Remarks:

Figure 7.8.1 Audio frequency response test setup
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Report ID: HIRRAD_FCC.42206_Rev1

Date of Issue: 30-Nov-21

Test specification:

Section 90.214, Audio frequency response

Test procedure:

ANSI C63.26, section 5.3.3.2

Test mode:

Compliance

Date(s):

04-Jul-21

Verdict:

PASS

Temperature: 26.8°C | Relative Humidity: 46 %

Air Pressure: 1002 hPa

| Power: 120 VAC, 60 Hz

Remarks:

Table 7.8.1 Audio frequency response test results

Low carrier frequency 483.0125 MHz

REFERENCE DEVIATION 100%:
REFERENCE DEVIATION 20%:
High carrier frequency 484.7625 MHz

REFERENCE DEVIATION 100%:

348 MVp-p; 117.25 mVrus

23.45 MVpp

271 mVpp; 90.31 mVrms

REFERENCE DEVIATION 20%: 18.06 mVpp
Carrier Measured deviation, Audio frequency L
frequency, Freqﬂency : DEFreq, response, leltdrémge, Verdict
MHz z Vrms ON DMM dB
RISER -2 to splitter 13dB at ANT A output port
300 7.2 -10.44 -18.0--9.4 Pass
400 10.4 -7.28 -13.0-7.0 Pass
500 12.7 -5.54 -9.1--5.1 Pass
700 16.8 -3.04 -6.2--2.2 Pass
483.0125 1000 23.45 0.00 -3.0-+1.0 Pass
1500 33.9 3.54 0.5-45 Pass
2000 41.7 5.82 3.0-7.0 Pass
2500 45.0 7.04 5.0-9.0 Pass
3000 38.5 6.37 50-11.0 Pass
300 5.7 -10.20 -18.0--9.4 Pass
400 8.0 -7.29 -13.0-7.0 Pass
500 9.9 -5.44 -9.1--5.1 Pass
700 13.0 -3.00 -6.2--2.2 Pass
484.7625 1000 18.06 0.00 -3.0-+1.0 Pass
1500 26.1 3.54 0.5-45 Pass
2000 32.2 5.84 3.0-7.0 Pass
2500 34.7 7.05 5.0-9.0 Pass
3000 29.8 6.41 50-11.0 Pass
Reference numbers of test equipment used
[ HL 3234 [ HL 3520 [ HL 5371 | HL 5372 [ HL5589 [ HL5662 | HL 5916 [ HL5971 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 90.207, Modulation limiting
Test procedure: ANSI C63.26, section 5.3.2
Test mode: Compliance .
Date(s): 05-Jul-21 Verdict: PASS
Temperature: 25.4°C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 120 VAC, 60 Hz
Remarks:
7.9  Modulation limiting
7.9.1 General
This test was performed to check the ability of a transmitter circuit to limit the transmitter from producing deviations
in excess of a rated system deviation.
7.9.2 Test procedure
7.9.2.1 The EUT was set up as shown in Figure 7.9.1, energized and its proper operation was checked.
7.9.2.2 The EUT was adjusted to provide full rated system deviation.
7.9.2.3 The test receiver was set to measure peak positive deviations. The de-emphasis function was turned off.
7.9.2.4 A 1000 Hz modulating signal of audio generator was applied to the EUT and the output level was adjusted to obtain
60% of the full rated system deviation. This level was used as a reference level (0 dB).
7.9.2.5 The level from audio generator was increased by 20 dB in 1 increment and the deviation in step was measured and
recorded from the test receiver.
7.9.2.6 The audio signal was slowly varied between frequencies 300 - 3000 Hz at 20 dB.
7.9.2.7 The test receiver was set to measure peak negative deviation and the test was repeated at all frequencies.
7.9.2.8 The values recorded above are the modulation limiting and the frequency deviation was obtained as a percentage of

deviation relative to the O dB reference point versus voltage (function of the input level) and provided in
Table 7.9.1, Table 7.9.2.

Figure 7.9.1 Modulation limiting test setup
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Date of Issue: 30-Nov-21

Test specification:

Section 90.207, Modulation limiting

Test procedure:

ANSI C63.26, section 5.3.2

Test mode: Compliance .
Date(s): 05-Jul-21 Verdict: PASS
Temperature: 25.4°C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 120 VAC, 60 Hz
Remarks:
Table 7.9.1 Modulation limiting test results at RISER 1 at frequency 483.0125 MHz
Mosdiglnaat‘:ng Reference 1000 Hz and variation from 300 Hz to 3000 Hz
Level audio Frequency Positive Negative deviation Limit
generator, kHz ’ deviation, KHz ’ range, Verdict
20dB kHz kHz
3910 (mV) 300 2.959 -3.701 +-5.0 Pass
3910 (mV) 400 4.084 -3.843 +-5.0 Pass
3910 (mV) 500 4.266 -3.814 +-5.0 Pass
3910 (mV) 600 4.028 -3.729 +-5.0 Pass
3910 (mV) 700 4.056 -3.629 +-5.0 Pass
3910 (mV) 800 4.000 -3.572 +-5.0 Pass
3910 (mV) 900 3.971 -3.572 +-5.0 Pass
3910 (mV) 1000 4.014 -3.516 +-5.0 Pass
3910 (mV) 1500 4.463 -3.629 +-5.0 Pass
3910 (mV) 2000 4.042 -3.430 +-5.0 Pass
3910 (mV) 2500 3.733 -3.160 +-5.0 Pass
3910 (mV) 3000 3.761 -3.231 +-5.0 Pass
Rise time, msec Verdict
2.96 Pass

*60% of full rate of system deviation is level audio generator 391mV. This is the O dB reference level.
*Rise Time need to be less then 0.1 Sec.
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Test specification: Section 90.207, Modulation limiting

Test procedure: ANSI C63.26, section 5.3.2

Test mode: Compliance .

Date(s): 05-Jul-21 Verdict: PASS
Temperature: 25.4°C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 120 VAC, 60 Hz
Remarks:

Table 7.9.2 Modulation limiting test results at RISER 2 at frequency 484.7625 MHz

Mosdiglnaat‘:ng Reference 1000 Hz and variation from 300 Hz to 3000 Hz

Level audio Frequenc Positive Negative deviation Limit range

generator, quz Y. deviation, 9 KHz ’ KHz 9e, Verdict

20dB kHz
3910 (mV) 300 3.200 -3.072 +-5.0 Pass
3910 (mV) 400 3.671 -2.913 +-5.0 Pass
3910 (mV) 500 3.571 -2.898 +-5.0 Pass
3910 (mV) 600 3.500 -2.695 +-5.0 Pass
3910 (mV) 700 3.500 -2.768 +-5.0 Pass
3910 (mV) 800 3.314 -2.739 +-5.0 Pass
3910 (mV) 900 3.300 -2.710 +-5.0 Pass
3910 (mV) 1000 3.342 -2.652 +-5.0 Pass
3910 (mV) 1500 3.342 -2.652 +-5.0 Pass
3910 (mV) 2000 3.371 -2.623 +-5.0 Pass
3910 (mV) 2500 3.071 -2.420 +-5.0 Pass
3910 (mV) 3000 2.685 -2.231 +-5.0 Pass
Rise time, msec Verdict
2.36 Pass
*60% of full rate of system deviation is level audio generator 404mV. This is the 0 dB reference level.
*Rise Time need to be less then 0.1 Sec.
Reference numbers of test equipment used
HL 1501 HL 3234 HL 4785 HL 5372 HL 5589 HL 5626 HL 5692 HL 5916

HL 5971

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

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0446 | Antenna, Loop, Active, 10 (9) kHz - 30 EMCO 6502 2857 28-Feb-21 | 28-Feb-22
MHz
0495 | Autotransformer 0-255V, 10A Variac EMPLO1 495 06-May-21 | 06-May-22
1205 | One phase voltage regulator, 2kVA, 0- Hermon TDGC-2 109 21-Apr-21 | 21-Apr-22
250V Laboratories
1501 | Cable RF, 6 m, BNC/BNC Belden M17/167 1501 13-Sep-20 | 13-Sep-21
MIL-C-17
2017 | Attenuator, Manual Step, 0-60/10 dB, 0- Midwest 1071 2017 13-Apr-21 | 13-Apr-22
8.0 GHz Microwave
2227 | Crystal Detector 0.01-18 GHz, 100 mW Hewlett 8472A NA 24-Dec-19 | 24-Dec-21
Packard Co
2834 | DC Power Supply 0-20V, 0-130A Xantrex XFR 20- E0011518 | 03-Nov-20 | 03-Nov-21
130 GPIB | 2
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 12-May-21 | 12-Jun-22
26.5 GHz Technologies 62
3234 | Signal generator, 9 kHz - 3.3 GHz Rohde & SMLO3 103387 15-Jul-20 15-Aug-21
Schwarz
3433 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25679 19-Apr-21 | 19-Apr-22
SMA SMSM+
3434 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25683 19-Apr-21 | 19-Apr-22
SMA SMSM+
3520 | Multimeter Fluke 115 95871342 | 20-Jul-20 20-Jul-21
3768 | Attenuator, N-type, 20 dB, DC to 18 Mini-Circuits BW- NA 17-Sep-20 | 17-Sep-21
GHz, 5W N20W5+
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFL | 1226/2A 06-Apr-21 | 06-Apr-22
1.5 m, SMA/SMA EX 102A
4011 | Temp. & Humidity Meter, (-50 - +70) deg, | Mad HTC-1 NA 12-Aug-20 | 12-Aug-21
(20 - 99 )% RH Electronics
4355 | Signal and Spectrum Analyzer, 9 kHz to Rohde & FSvV 7 101630 09-Sep-20 | 09-Sep-21
7 GHz Schwarz
4360 | EMI Test Receiver, 20 Hz to 40 GHz. Rohde & ESU40 100322 19-Jan-21 19-Jan-22
Schwarz
4366 | Directional coupler, 1 GHz to 18 GHz, 10 | Tiger Micro- TGD- Ole- 03-Jun-20 | 03-Jun-22
dB, SMA Female Electronics A1101-10 | JSDE8O05-
Institute 007
4785 | Signal generator, 9 kHz - 3.2 GHz Rohde & SMC 103279 16-Nov-20 | 16-Nov-21
Schwarz 100A
4933 | Active Horn Antenna, 1 GHz to 18 GHz COM-POWER | AHA-118 701046 26-Jan-21 | 26-Jan-22
CORPORATI
ON
5085 | Attenuator, 4 dB, DC - 6 GHz, 1 W Mini-Circuits UNAT-4+ NA 11-May-21 | 11-May-22
5288 | Trilog Antenna, 25 MHz - 8 GHz, 100W Frankonia ALX- 00809 08-Feb-19 | 08-Feb-22
8000E
5369 | Digital storage oscilloscope, 350 MHz Keysight DSOX303 | MY580326 | 01-Jun-20 | 01-Aug-21
Technologies AT 30
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HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
5371 | EXG Analog Signal Generator, 9 kHz - Keysight N5173B MY572805 | 25-Aug-20 | 25-Aug-21
40 GHz Technologies 40
5372 | MXE EMI receiver, 3 Hz to 44 GHz Keysight N9038A MY572901 | 15-Mar-21 | 15-Mar-22
Technologies 55
5391 | Temperature/Humidity Cycle Chamber, - | Thermotron SM-8C 27737 19-Aug-20 | 19-Aug-21
77 - +177 deg., Humidity Range 20% RH
to 95% RH
5472 | Power Splitter / Combiner 0.5-1 GHz Mini Circuits ZAPD-1 NA 28-Jan-21 | 28-Jan-23
5589 | Cable, 50 Ohm, DC to 18 GHz, 1.8 m, Mini Circuits CBL-6FT- | NA 27-Oct-20 | 27-Oct-21
SMA/N SMNM+
5602 | Precision Fixed Attenuator, 50 Ohm, 5 Mini Circuits BW- NA 16-Sep-20 | 16-Sep-21
W, 10 dB, DC to 18000 MHz N10W5+
5626 | Precision Fixed Attenuator, 50 Ohm, 5 Mini Circuits BW- NA 21-Sep-20 | 21-Sep-21
W, 20 dB, DC to 18 GHz N20W5+
5662 | DMM-Termination, 1.111 Mohm (+/- EMC DMM- 1530 06-Aug-20 | 06-Aug-21
0.5%) PARTNER TERMINA
TION
5672 | Cable SF126EA/11N(x2)/2M, 18GHz Huber-Suhner | SF126EA | 506757/12 | 25-Oct-20 | 25-Oct-21
6EA
5692 | Temp. & Humidity Meter, (-10 - +50) deg, | Mad HTC-1 NA 13-Dec-20 | 13-Dec-21
(10-99)% RH Electronics
5916 | RF cable, 5.0m, BNC Huber-Suhner | RG 58C/U 02-Dec-20 | 02-Dec-21
5971 | Oscilloscope, 500 MHz, digital 4 channel | Rohde & RTM3004 | 104883 20-Feb-21 | 20-Jan-22
Schwarz
5977 | Attenuator 40 dB, DC to 6 GHz, 150W Aeroflex / 57-40-33 NR309 14-Mar-21 | 14-Mar-22
Weinschel
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9 APPENDIX B Test equipment correction factors

HL 0446: Active Loop Antenna
EMCO, model: 6502, s/n 2857

Date of Issue: 30-Nov-21

Measured antenna Measurement Measured antenna Measurement

FIEE U, factor, dBS/m uncertainty, dB PR, factor, dBS/m uncertainty, dB
10 -33.4 +1.0 2000 -41.4 +1.0
20 -37.8 +1.0 3000 -41.4 +1.0
50 -40.5 +1.0 4000 -41.5 +1.0
75 -41.0 +1.0 5000 -41.5 +1.0
100 -41.2 +1.0 10000 -41.7 +1.0
150 -41.2 +1.0 15000 -42.1 +1.0
250 -41.1 +1.0 20000 -42.7 +1.0
500 -41.2 +1.0 25000 -44.2 +1.0
750 -41.3 +1.0 30000 -45.8 +1.0

1000 -41.3 +1.0

The antenna factor shall be added to receiver reading in dBuV to obtain field strength in dBuA/m.

HL 4933: Active Horn Antenna
COM-POWER CORPORATION, model: AHA-118, s/n 701046

Frequency, MHz Mgasured antgnnafactor Frequency, MHz Mgasured antgnnafactor

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

The antenna factor shall be added to receiver reading in dBuV to obtain field strength in dBuV/m.
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HL 5288: Trilog Antenna
Frankonia, model: ALX-8000E, s/n: 00809

Date of Issue: 30-Nov-21

30-1000 MHz
Frequency, MHz Antenna factor, dB/m Frequency, MHz Antenna factor, dB/m
30 14.96 160 12.67
35 15.33 180 13.34
40 16.37 200 15.40
45 17.56 250 16.42
50 17.95 300 17.28
60 16.87 400 19.98
70 13.22 500 21.11
80 10.56 600 22.90
90 13.61 700 24.13
100 15.46 800 25.25
120 14.03 900 26.35
140 12.23 1000 27.18

above 1000 MHz

The antenna factor shall be added to receiver reading in dBuV to obtain field strength in dBuV/m.

The antenna factor shall be added to receiver reading in dBuV to obtain field strength in dBuV/m.

Frequency, MHz Antenna factor, dB/m Frequency, MHz Antenna factor, dB/m
1000 26.9 3600 38.9
1100 28.1 3700 39.4
1200 28.4 3800 39.4
1300 29.6 3900 39.6
1400 29.1 4000 39.7
1500 30.4 4100 39.8
1600 30.7 4200 40.5
1700 31.5 4300 40.9
1800 32.3 4400 41.1
1900 32.6 4500 414
2000 325 4600 41.3
2100 32.9 4700 41.6
2200 33.5 4800 41.9
2300 33.2 4900 42.3
2400 33.7 5000 42.7
2500 34.6 5100 43.0
2600 34.7 5200 42.9
2700 34.6 5300 43.5
2800 35.0 5400 43.6
2900 35.5 5500 44.3
3000 36.2 5600 44.7
3100 36.8 5700 45.0
3200 36.8 5800 45.0
3300 37.0 5900 45.3
3400 375 6000 45.9
3500 38.2
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10 APPENDIX C 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 9kHzto 2.9 GHz: £+ 2.6 dB

2.9 GHz t0 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: +5.5dB
26.8 GHz to 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.
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11 APPENDIX D 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 relevant parts of
Code of Federal Regulations 47 (CFR 47), Test Firm Registration Number is 927748, Designation Number is IL1001;
Recognized by Innovation, Science and Economic Development Canada for wireless and terminal testing (ISED),
ISED #2186A, CAB identifier is IL1001; Certified by VCCI, Japan (the registration numbers are R-10808 for OATS, R-1082 for
anechoic chamber, G-10869 for RE measurements above 1 GHz, C-10845 for conducted emissions site and T-11606 for
conducted emissions at telecommunication ports).

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

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

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Michael Nikishin, EMC&Radio group manager
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FCC 47CFR part 90: 2020
FCC 47CFR part 2: 2020
ANSI C63.26: 2015

Specification references

Private land mobile radio services

Report ID: HIRRAD_FCC.42206_Rev1
Date of Issue: 30-Nov-21

Frequency allocations and radio treaty matters; general rules and regulations

American National Standard for Compliance Testing of Transmitters Used in

Licensed Radio Services
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APPENDIX F Abbreviations and acronyms
A ampere

AC alternating current

A/m ampere per meter

AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

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

DC direct current

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

ITE information technology equipment
k kilo

kHz kilohertz

LISN line impedance stabilization network
LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

NT not tested

OATS open area test site

Q Ohm

QP quasi-peak

PM pulse modulation

PS power supply

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

S second

T temperature

TX transmit

\% volt

VA volt-ampere
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