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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Sensible Medical Innovations Ltd.

P.O.Box 8702, Meir Ariel 6, intergama Building 1, Netanya, 4053942, Israel
058-6999563

09-8654472

keren.d@sensible-medical.com

Mr. Keren Halperin

2 Equipment under test attributes

Product name:
Product type:

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

ReDS Pro System
Medical

GAS0047
2009CVXWUK
V2.7 Conf. C

1.10

13 Aug 2019

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Sensible Medical Innovations Ltd.

P.O.Box 8702, Meir Ariel 6, intergama Building 1, Netanya, 4053942, Israel
058-6999563

09-8654472

keren.d@sensible-medical.com

Mr. Keren Halperin

34190

Hermon Laboratories Ltd. P.O. Box 23, Binyamina 3055001, Israel
02-Dec-19

05-Dec-19

FCC 47CFR part 15, subpart C, §15.209
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5 Tests summary

Test
Transmitter characteristics
FCC section 15.209, Field strength of emissions
FCC Part 15, Section 207, Conducted emission
FCC Part 15, Section 109, Radiated emission
FCC Part 15, Section 107, Conducted emission
FCC section 15.203, Antenna requirement

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Status

Pass
Pass
Pass
Pass
Pass

This test report supersedes the previously issued test report identified by Doc ID: SENRAD_FCC.34190_Revl

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

Tested by: EMC & Radio

02-Dec-19 - 05-Dec-19

Mrs. S Peysahov Sheynin test engineer EMC &

Reviewed by: Radio

25-Dec-19 — 21-Jan-20

Mr. S. Samokha, technical manager, EMC and

Approved by: Radio

21-Jan-20
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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, ReDS Pro System V2.7 Conf. C, is a non-invasive bedside monitor connected to a sensor unit and used
for the measurement of lung fluid. The ReDS™ Pro System V2.7 Conf. C is comprised of a two Sensors Unit and a
Bedside console.

The vest is designed to be adjusted to enable correct fit to an individual patient. The Sensor Unit is controlled and
passes the data to the Bedside console via a cable.

In the ReDS Pro System V2.7 Conf. C, the tissue being examined is subjected to RF signals generated from a body
coupled sensor. It does this by stepping a low power CW signal through 25 different frequencies between 950 MHz
and 1.8 GHz (see attached table) the signal is generated in the RF TX-module connected via (fixed) Cable to the TX
body matched sensor embedded in the Sensor Unit and attached during measurement to the patient thorax. The
penetrating EM signal is collected with the RX-sensor, amplified, converted to Baseband, amplified and sampled by
an A2D for later processing to detection of fluid content.

The EUT is powered from AC mains via AC/DC adapter. The AC/DC adapter manufactured by Adapter, part
number ATMO65TA150515202, serial number 1913000016 was used during the testing.

6.2 EUT parts

Description Manufacturer Part number Serial number
ReDS system Sensible Medical GAS0047 2009CVXWUK

6.3 Operating frequencies

Source Frequency, MHz
900 MHz band 957 958 NA NA NA
1242 1243 1256 1257 1292
1200-1400 MHz band 1293 1294 1295 1428 1429
1430 1431 NA NA NA
1629 1635 1636 1655 1656
1600 MHz band 1657 NA NA NA NA
1700 MHz band 1711 1712 1716 1717 1718
6.4  Test configuration
\/
Sensor Unit
AC AC/DC Tx
Mains Adaptor BSS O
| I
DC
Interconnecting
Cable
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6.5 Transmitter characteristics

Type of equipment

Vv 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)

Operating frequencies; Refer to section 6.3
Maximum field strength | 60.93 dB(uVv/m) at 3 m test distance
\ No

continuous variable

Is transmitter output power variable? stepped variable with dB

Yes stepsize, software controlled
Antenna connection
. . with temporary RF connector

unique coupling standard connector \% Integral v without temporary RE connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
internal Sensible Medical RX sensor EAS0039 Rev A about 10 dBi ( in Air)

Innovations TX Sensor EAS0040 rev A

Type of modulation stepped CW
Transmitter duty cycle supplied for test 100% | |
Transmitter power source

Battery Nominal rated voltage | Battery type

\ AC mains Nominal rated voltage 120 VAC

DC Nominal rated voltage

Common power source for transmitter and receiver V yes no

Page 6 of 62



Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

7 Transmitter tests according to 47CFR part 15 subpart C

7.1

7.1.1

7.1.2
7121
7122

7.1.23

7.1.3
7131
7.1.3.2

7.133

Field strength of emissions

General

This test was performed to measure field strength of fundamental and spurious emissions from the EUT. Specification
test limits are given Table 7.1.1. During the test Rx module was disabled, Tx module was active.

Table 7.1.1 Radiated spurious emissions limits

Field strength at 3 m, dB(uV/m)
Frequency, MHz Within restricted bands
Peak Quasi Peak Average
0.009 — 0.090 148.5-128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 —0.490 126.8 - 113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 — 63.0**
1.705 — 30.0* 69.5
3088 40.0
88— 216 NA 435 NA
216 — 960 46.0
960 - 1000 54.0
1000 — 10" harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Limsz = Limsz + 40 log (S1/S2),

where S:and Sz— standard defined and test distance respectively in meters.

**. The limit decreases linearly with the logarithm of frequency.

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

The EUT was set up as shown in Figure 7.1.1, energized and the performance check was conducted.

The specified frequency range was investigated with a loop antenna connected to spectrum analyzer/ EMI receiver.
To find maximum radiation the turntable was rotated 360°, the measuring antenna was rotated around its vertical
axis. The measuring antenna polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded in Table 7.1.2 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 7.1.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its
polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded in Table 7.1.5 and shown in the associated plots.
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Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Section 15.209, Field strength of emissions

Test specification:

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC

Remarks:

Figure 7.1.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.1.2 Setup for spurious emission field strength measurements from 30 to 1000 MHz
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Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Figure 7.1.3 Setup for spurious emission field strength measurements abovel000 MHz
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

TEST DISTANCE:

TEST SITE:

EUT POSITION:
TRANSMITTER OUTPUT POWER SETTINGS:
VIDEO BANDWIDTH:
FREQUENCY RANGE:
DETECTOR USED:
RESOLUTION BANDWIDTH:

Table 7.1.2 Field strength of fundamental emission

3m

Semi anechoic chamber
Typical (Vertical)

Maximum

2 Resolution bandwidth

30-1000 MHz
Quasi-peak

120 kHz (30 MHz — 1000 MHz)

TEST ANTENNA TYPE: Biconilog
CARRIER FREQUENCY: Below 1 GHz
OPERATION MODE: CW Stopped
Quasi-peak
Peak Antenna | Turn-table
Frequency, emission, Measu_red Limit, Margin, Ant.enn.a height, position**, Verdict
MHz dB(uV/m) emission, dB (uV/m) dB* polarization m degrees
dB(uV/m) H
957.075 40.54 40.38 46.0 -5.62 Horizontal 1.75 226 Pass
958.084 40.24 40.09 46.0 -5.91 Vertical 1.04 178
CARRIER FREQUENCY: Below 1 GHz
OPERATION MODE: CW Stepped
i- k
Frequenc F_’ea_k Measured QuaS. p.ea . Antenna Ant_enna Turr_l-_table "
emission, S Limit, Margin, D height, position**, Verdict
y, MHz dB(uV/m) emission, dB(uVv/m) dB* polarization B degrees
dB(uVv/m) H
957.075 40.66 40.42 46.0 -5.58 Horizontal 1.75 226 Pass
958.084 41.01 40.88 46.0 -5.12 Vertical 1.04 178
TEST ANTENNA TYPE: Double Rigged Horn
DETECTOR USED: Peak/Average
CARRIER FREQUENCY: Above 1 GHz
VIDEO BANDWIDTH: 2 Resolution bandwidth
RESOLUTION BANDWIDTH: 1000 kHz
OPERATION MODE: CW Stopped
= ey Antenna Azimuth Peak fiel_d s_trength _ Average field str_en_gth _ _
MHz ! Polarization Height, degrees*’ Measured,| Limit, Margin, |Measured, |Calculated,] Limit, Margin, | Verdict
m dB(uV/m) |dB(uV/m) dB** dB(uV/m) | dB(uV/m) |dB(uV/m)| dB***
1241.917 Ver 1.92 185 53.13 74.00 -20.24 53.76 26.43 54.00 -27.57
1635.905 Hor 1.62 177 60.93 74.00 -13.07 60.93 33.60 54.00 -20.40 | Pass
1718.017 Hor 2.33 174 60.88 74.00 -13.12 60.88 33.55 54.00 -20.45
CARRIER FREQUENCY: Above 1 GHz
OPERATION MODE: CW Stepped
Frequency Antenna Azimuth Peak fiel_d s_trength _ Average field str(_en_gth _ _
MHz ! bolarization Height, degrees*’ Measured,| Limit, Margin, |Measured, |Calculated,] Limit, Margin, | Verdict
m dB(uV/m) |dB(uV/m) dB** dB(uV/m) | dB(uV/m) |dB(uV/m)] dB***
1241.917 Ver 1.92 185 52.44 74.00 -21.56 52.44 25.11 54.0 -28.89
1635.905 Hor 1.62 177 58.73 74.00 -15.27 58.73 31.40 54.0 -22.60 | Pass
1718.017 Hor 2.33 174 59.61 74.00 -14.39 59.61 32.28 54.0 -21.72

*- EUT front panel refers to 0 degrees position of turntable.
**. Margin (dB) = measured result - specification limit.
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Table 7.1.3 Average factor calculation

REEMEIEIES Number of transmission bursts within 100 ms Transmission burst duration, ms Averaé;éa N,
957 MHz
958 MHz 2 4.3 -21.31
1242 MHz
1636 MHz 1 4.3 -27.33
1718 MHz
*- Average factor was calculated as follows
for pulse train shorter than 100 ms:
Average factor = 20xlog ((Number of bursts within 100 ms x Burst duration)/100ms)
Average factor =20 xlogw[ Pulse dura'uon Bur'st durat!on x Number of bursts within pulse trainj
Pulse period  Train duration
Table 7.1.4 Field strength of spurious emissions
at carrier frequencies
TEST DISTANCE: 3m
TEST SITE: Semi anechoic chamber
EUT POSITION: Typical (Vertical)
OPERATION MODE: CW Stepped
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
VIDEO BANDWIDTH: = Resolution bandwidth
INVESTIGATED FREQUENCY RANGE: 0.009 — 1000 MHz
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Quasi-peak
Peak Antenna | Turn-table
Frequency, emission, Measu_red Limit, Margin, Ant_enn_a height, position**, Verdict
MHz dB(uv/m) emission, dB (uV/m) dB* polarization m degrees
H dB(uVv/im) M
35.961 32.57 30.44 40.0 -9.56 Vertical 1.02 82
55.633 38.47 36.87 40.0 -3.13 Vertical 1.02 81
69.118 36.70 35.22 40.0 -4.78 Horizontal 3.21 183
360.265 43.95 37.03 46.0 -8.97 Horizontal 1.00 14 Pass
707.277 53.04 35.79 46.0 -10.21 Horizontal 1.04 24
721.621 56.87 39.55 46.0 -6.45 Horizontal 1.00 13
780.659 53.84 41.06 46.0 -4.94 Horizontal 1.02 360

*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

TEST DISTANCE:
TEST SITE:
EUT POSITION:

Table 7.1.5 Field strength of spurious emissions above 1 GHz

3m

Semi anechoic chamber

Typical (Vertical)

MODULATING SIGNAL: CW Stopped
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
VIDEO BANDWIDTH: > Resolution bandwidth
RESOLUTION BANDWIDTH: 1000 kHz
INVESTIGATED FREQUENCY RANGE: 1-18GHz
TEST ANTENNA TYPE: Double ridged guide
Frequency Antenna Azimuth Peak fielq ;trength ‘ Average field str_ength i .
MHz ' Polarization Height, degrees; Measured,| Limit, Margin, |Measured, |Calculated,| Limit, | Margin, | Verdict
m dB(uv/m) |dBvim)| dB** | dB(uv/m) | dBuv/im) |dBuvim)| dB***
Carrier frequency 957 MHz
No emissions were found | Pass
Carrier frequency 958 MHz
No emissions were found | Pass
Carrier frequency 1242 MHz
No emissions were found | Pass
Carrier frequency 1636 MHz
No emissions were found | Pass
Carrier frequency 1718 MHz
No emissions were found | Pass
*- Margin = Measured emission - specification limit.
**. EUT front panel refers to 0 degrees position of turntable.
Table 7.1.6 Restricted bands according to FCC section 15.205
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8 -75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 -138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 - 4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-21.4
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01 - 23.12
6.215 - 6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72 - 173.2 2200 - 2300 8025 — 8500 36.43-36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5 - 38.25 322 - 335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
[ HLO446 | HL3903 | HL4360 | HL4933 | HL5288 | HL5405 |
Full description is given in Appendix A.
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Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.1 Radiated emission measurements at the fundamental frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stopped
CARRIER FREQUENCY: 957 MHz
RESOLUTION BANDWIDTH: 120 KHz
VIDEO BANDWIDTH: 300 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001

- v

Level in dBpV/m
©
&

956.9 956.92 956.94 956.96 956.98 957 957.02 957.04 957.06 957.08 957.1 957.12 957.14 957.16 957.18 957.2

Frequency in MHz

Plot 7.1.2 Radiated emission measurements at the fundamental frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stopped
CARRIER FREQUENCY: 958 MHz
RESOLUTION BANDWIDTH: 120 KHz
VIDEO BANDWIDTH: 300 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001

50

45 958.077000 MHz

39.966 dBuV/m
v

40

35

Level in dBpV/m

30

25

20
957.8 957.85 957.9 957.95 958 958.05 958.1 958.15 958.2 958.25 958.3

Frequency in MHz

Page 13 of 62



HERMON LABORATORIES

Report

ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.3 Radiated emission measurements at the fundamental frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

80

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

1242 MHz

Peak detector

Quasi Peak detector
120 KHz

300 KHz

15 Sec

500 KHz

30001

70

60

50

40

Level in dBuV/m

30-

20

10

1.242093467 GHz
53.134 dBuv/m

& 4

1240 12405 1241

12415 1242 12425 1243

Frequency in MHz

12435 1244

Page 14 of 62



HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.4 Radiated emission measurements at the fundamental frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

80

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

1636 MHz

Peak detector

Quasi Peak detector
120 KHz

300 KHz

15 Sec

500 KHz

30001

70
60
50
40

i

20

Level in dBuV/m

10

1.636070667 GHz
60.554 dBuv/m

1634 16345 1635

1635.5 1636 1636.5 1637

Frequency in MHz

16375 1638
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.5 Radiated emission measurements at the fundamental frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

80

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

1718 MHz

Peak detector

Quasi Peak detector
120 KHz

300 KHz

15 Sec

500 KHz

30001

70
60
50
40

"l

20

Level in dBuV/m

10

1.718045867 GHz
61.207 dBpV/m

1716 1716.5 1717

17175 1718 1718.5 1719

Frequency in MHz

17195 1720
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.6 Radiated emission measurements from 9 kHz to 30 MHz, Tx Mode Only

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

OPERATION MODE: CW Stepped
RESOLUTION BANDWIDTH: 1 KHz /10 KHz

VIDEO BANDWIDTH: 3 KHz / 30 KHz
MEASUREMENT TIME: 15 Sec

STEP SIZE: 100 - 200 Hz /4.5 - 9 KHz
NUMBER OF POINTS: 1410/ 6634

150
140

120

100

80

Level in dBpV/m

3.394695 MHz
44.295 dBuv/im

v

60

40

20

9k 20 30 50 100k 200 300 500 ™M 2mM 3M 5M 10M 20 30M

Frequency in Hz

Plot 7.1.7 Radiated emission measurements from 9 kHz to 30 MHz, Tx Mode Only

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

OPERATION MODE: CW Stopped

CARRIER FREQUENCY: 957 MHz

RESOLUTION BANDWIDTH: 1 KHz /10 KHz

VIDEO BANDWIDTH: 3 KHz / 30 KHz
MEASUREMENT TIME: 15 Sec

STEP SIZE: 100 - 200 Hz /4.5 -9 KHz
NUMBER OF POINTS: 1410/ 6634

150
140

120

100

80

Level in dBpV/m

3.472305 MHz
60 43.457 dBUV/m

v

40

9k 20 30 50 100k 200 300 500 ™M 2M 3M 5M 10M 20 30M

Frequency in Hz
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 7.1.8 Radiated emission measurements from 9 kHz to 30 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

150
140

120
100

80

Level in dBuV/m

60

40

20

Semi anechoic chamber
3m

Vertical

CW Stopped

958 MHz

1 KHz /10 KHz

3 KHz / 30 KHz

15 Sec

100-200Hz /4.5 -9 KHz
1410/ 6634

3.371810 MHz
44.526 dBuv/im

v

9k 20 30 50 100k

200 300 500 M 2M 3M 5M

Frequency in Hz

Plot 7.1.9 Radiated emission measurements from 9 kHz to 30 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

150
140

120
100

80

Level in dBpV/m

60

40

Semi anechoic chamber
3m

Vertical

CW Stopped

1242 MHz

1 KHz /10 KHz

3 KHz / 30 KHz

15 Sec

100 - 200 Hz /4.5 -9 KHz
1410/ 6634

3.444445 MHz
43.907 dBuv/m

A4

100k

200 300 500 ™M 2mM 3M 5M

Frequency in Hz
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.10 Radiated emission measurements from 9 kHz to 30 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

150
140

120
100

80

Level in dBuV/m

60

40

20

Semi anechoic chamber
3m

Vertical

CW Stopped

1636 MHz

1 KHz /10 KHz

3 KHz / 30 KHz

15 Sec

100-200Hz /4.5 -9 KHz
1410/ 6634

3.399670 MHz
43.762 dBuv/m

v

9k 20 30 50 100k

200 300 500 M 2M 3M 5M

Frequency in Hz

Plot 7.1.11 Radiated emission measurements from 9 kHz to 30 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

150
140

120
100

80

Level in dBpV/m

60

40

Semi anechoic chamber
3m

Vertical

CW Stopped

1718 MHz

1 KHz /10 KHz

3 KHz / 30 KHz

15 Sec

100 - 200 Hz /4.5 -9 KHz
1410/ 6634

3.385740 MHz
43.779 dBuv/im

A\

100k

Frequency in Hz
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.12 Radiated emission measurements from 30 to 1000 MHz, Tx Mode Only

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
TRACE Peak Hold*
RESOLUTION BANDWIDTH: 120 KHz
VIDEO BANDWIDTH: 300 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 60 KHz
NUMBER OF POINTS: 16200

55 v

Level in dBpv/m
©
&

30M 50 60 80 100M 200 300 400 500 800 16

Frequency in Hz

* Limit is in Quasi Peak, the Quasi Peak values are provided in Table 7.1.3
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24°C |

Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 7.1.13 Radiated emission measurements from 30 to 1000 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
TRACE

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

55.705000 MHz.

Semi anechoic chamber
3m
Horizontal
CW Stopped
957 MHz
Peak Hold*
120 KHz
300 KHz

15 Sec

60 KHz
16200

957.061333 MHz
38.203 dBuv/m

37.635 dBuv/m

40 v

Level in dBuV/m

Y4

o
30M 50 60 80 100M

200 300 400 500

Frequency

* Limit is in Quasi Peak, the Quasi Peak values are provided in Table 7.1.3
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 7.1.14 Radiated emission measurements from 30 to 1000 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
TRACE

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

56.707333 MHz

Semi anechoic chamber
3m
Horizontal
CW Stopped
958 MHz
Peak Hold*
120 KHz
300 KHz

15 Sec

60 KHz
16200

36.910 dBuv/m

40 v

Level in dBpV/m

0
30M 50 60 80 100M

200 300 400 500 800 1G

Frequency in Hz

* Limit is in Quasi Peak, the Quasi Peak values are provided in Table 7.1.3
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.15 Radiated emission measurements from 30 to 1000 MHz, Tx Mode Only

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
OPERATION MODE: CW Stopped
CARRIER FREQUENCY: 1242 MHz
TRACE Peak Hold*
RESOLUTION BANDWIDTH: 120 KHz
VIDEO BANDWIDTH: 300 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 60 KHz
NUMBER OF POINTS: 16200

45 56.222333 MHz
37.757 dBpV/m

40 v

Level in dBuV/m
w
&

30M 50 60 80 100M 200 300 400 500 800 16

Frequency in Hz

* Limit is in Quasi Peak, the Quasi Peak values are provided in Table 7.1.3
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 7.1.16 Radiated emission measurements from 30 to 1000 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
TRACE

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

45 56.125333 MHZz

Semi anechoic chamber
3m
Horizontal
CW Stopped
1636 MHz
Peak Hold*
120 KHz
300 KHz

15 Sec

60 KHz
16200

36.911 dBuV/m

40 v

Level in dBuV/m
w
&

30M 50 60 80 100M

200 300 400 500 800 16

Frequency in Hz

* Limit is in Quasi Peak, the Quasi Peak values are provided in Table 7.1.3
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 7.1.17 Radiated emission measurements from 30 to 1000 MHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
TRACE

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

45 55.575667 MHz

Semi anechoic chamber
3m
Horizontal
CW Stopped
1718 MHz
Peak Hold*
120 KHz
300 KHz

15 Sec

60 KHz
16200

36.897 dBuV/m

40 v

Level in dBuV/m
w
&

30M 50 60 80 100M

200 300 400 500 800 16

Frequency in Hz

* Limit is in Quasi Peak, the Quasi Peak values are provided in Table 7.1.3
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.18 Radiated emission measurements from 1 to 18 GHz, Tx Mode Only

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
BLUE TRACE: Peak detector
GREEN TRACE: Average detector
RESOLUTION BANDWIDTH: 1000 KHz
VIDEO BANDWIDTH: 3000 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001
80 1.629000000 GHz
58.561 dBpv/im
1.431233333 GH
07 Gsousdain s paag
1.292966667 GHz
60t 53556 dBVIm W
v vV
€ 50
3
m
2 40
§ 30
20
10
0
16 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Verdict:

Date(s):

02-Dec-19

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Level in dBuVv/m

Plot 7.1.19 Radiated emission measurements from 1 to 18 GHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

957 MHz

Peak detector
Average detector
1000 KHz

3000 KHz

15 Sec

500 KHz

30001

1440866667 GHz
37,992 dBpv/im

A\

3G 4G 5G 6 8 106

Frequency in Hz

18G
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Verdict:

Date(s):

02-Dec-19

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Level in dBuv/m

Plot 7.1.20 Radiated emission measurements from 1 to 18 GHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
MEASUREMENT TIME:
STEP SIZE:

NUMBER OF POINTS:

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

958 MHz

Peak detector
Average detector
1000 KHz

3000 KHz

15 Sec

500 KHz

30001

1439733333 GHz
37.805 dBpV/m

\4

3G 4G 5G 6 8 10G

Frequency in Hz

18G
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.21 Radiated emission measurements from 1 to 18 GHz, Tx Mode Only

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stopped
CARRIER FREQUENCY: 1242 MHz
BLUE TRACE: Peak detector
GREEN TRACE: Average detector
RESOLUTION BANDWIDTH: 1000 KHz
VIDEO BANDWIDTH: 3000 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001

80

75

70

65

o] e

55 v

Level in dBpuVv/m

16 26 3G 4G 5G [ 8 10G 18G

Frequency in Hz
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Verdict:

Date(s):

02-Dec-19

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Level in dBpVv/m

Plot 7.1.22 Radiated emission measurements from 1 to 18 GHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

1636 MHz

Peak detector

Average detector

RESOLUTION BANDWIDTH: 1000 KHz
VIDEO BANDWIDTH: 3000 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001

80

75

0 1636366667 GHz

65 59.142 dBLV/m

60 \

55

50

5

40

35

30

2

201

15

10

5

0

16 26 36 4G 56 6 8 106

Frequency in Hz

18G

Page 30 of 62



HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Verdict:

Date(s):

02-Dec-19

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Level in dBpVv/m

Plot 7.1.23 Radiated emission measurements from 1 to 18 GHz, Tx Mode Only

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
OPERATION MODE:
CARRIER FREQUENCY:
BLUE TRACE:

GREEN TRACE:

Semi anechoic chamber
3m

Vertical and horizontal
CW Stopped

1718 MHz

Peak detector

Average detector

RESOLUTION BANDWIDTH: 1000 KHz
VIDEO BANDWIDTH: 3000 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001

80

75

o 1717966667 GHz

65 59.869 dBLV/m

60 v

55

50

45

0

35

30

25

20

15

10

5

0

16 26 36 46 56 6 8 106

Frequency in Hz

18G
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.24 Radiated emission measurements from 1.24 to 1.305 GHz

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
70T
1 1.256066667 GHz
1.242966667 GHz 56.100 dBuVv/m 1.294033333 GHz
607" 52100 dBuV/m 1292033333 GHz ~ 51.300 dBuVv/m
1.242066667 GHz 7 1.256966667 GHz 52.500dBRVIM 7
50T 50.300 dBuv/m 51.300 dBpV/m
§ 1.203100000 GHz | ' 1295066667 GHz
= 40T 40.145 dBuv/m 44,511 dBuv/m
E
3 30T
g
20+
10T
(0] + + + + + + 1
1240 1250 1260 1270 1280 1290 1300 1305
Freqguency in MHz
Plot 7.1.25 Radiated emission measurements from 1.41 to 1.45 GHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
70T
1.430066667 GHz
60+ 54.623dBpVv/m
1.429066667 GHz /W
50 45.700 dBuV/m 1.431000000 GHz
T 54.300 dBuV/m
c \YAV4
= 1.428000000 GHz
Z 407 45.900 dBuV/m
=
3 307
=
201
10T
0
1410 1415 1420 1425 1430 1435 1440 1445 1450

Frequency in MHz
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.26 Radiated emission measurements from 1.62 to 1.67 GHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
70T
607 1.655100000 GHz
1.634966667 GH :
46.725 dBpV/mZ 54.258 dBpv/m Y 1;?5;23%655\232
50
< 1 \V4 W 1.636033333 GHz
s 1.629066667 GHz 46.512dBuv/m 1.655966667 GHz v
g. 40T 45.120dBuVv/m 42.561dBuVv/m
% 30T
20T
10T
0 + + + + + + + + + i
1620 1630 1640 1650 1660 1670
Freqguency in MHz
Plot 7.1.27 Radiated emission measurements from 1.705 to 1.725 GHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
70T
1.712033333 GHz 1.717000000 GHz
60T v 52.175dBpVv/m 52.416 dBuVv/m
1 1.711033333 GHz v v
soT 55.285 dBuV/m 1.716066667 GHz W 1718066667 GHz
£ T 50.183 dBuVv/m 45.799 dBpV/m
2 401
3
; 30T
20T
10T
[0}
1705 1710 1715 1720 1725

Frequency in MHz
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.28 Radiated emission in restricted band from 1 to 1.25 GHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
80T
70T
60T
£ |
S sof 1242533333 GHz
& | 40.269 dBpV/m
2 40t v
$ 30t v
s | 1.240266667 GHz
20T 29.006 dBpV/m
10T
0 + + + + + + + + + 1
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Freauencyin MHz
Plot 7.1.29 Radiated emission in restricted band from 1.29 to 1.43 GHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
80T
70T
[ 1.295233333 GHz 1427833333 GHz
c 607  48.419 dBuv/m 47.752 dBpV/m
3 sot V \V4
g [ 1.299766667 GHz 1.427266667 GHz
£ 40 I 29.756 dBYV/m 32.500 dBpV/m
s 1 v v
& 30
- L
207
10T
0
1290 1300 1320 1340 1360 1380 1400 1420 1430

Freauency in MHz
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions
Test procedure: ANSI C63.10, Sections 6.4, 6.5
Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:
Plot 7.1.30 Radiated emission in restricted band from 1.43 to 1.63 GHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
SOI
70
1.431233333 GHz 1.629000000 GHz
607 47.823 dBpUV/m 51.056 dBpV/m
s o 4
= 5 1.434633333 GHz
@ I —" 1.626733333 GHz
2 40 4,484 dBLV/m 31.804 dBpV/m
= v hV4
& 30
)
20
10
1430 1450 1500 1550 1600 1630
Freauencvin MHz
Plot 7.1.31 Radiated emission in restricted band from 1.635 to 1.655 GHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
80T
70T
t1.635800000 GHz 1.654500000 GHz
60T 52.345dBuv/im 53.138 dBpV/m
£ 'V
3 50
S 7 1.646000000 G Hz 1.646566667 GHz
< 40T 31.228 dBpV/im 31.907 dBuv/m
® 0] e
- L
20T
10T
0
1635 1640 1645 1650 1655

Freauency in MHz
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.32 Radiated emission in restricted band from 1.655 to 1.715 GHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
80T
70 [, PSP 1.711733333 GHz
sol 52,146 dBvIm 55.700 dBpV/m
E 4
3 sot
@ 1659600000 GHz 1.710033333 GHz
£ 4071 30.834 dBuv/m 32.500 dBpv/m
% 30t Y4
- L
20T
10T
0 + + + + + + 1
1655 1660 1670 1680 1690 1700 1710 1715
Freauencyin MHz
Plot 7.1.33 Radiated emission in restricted band from 1.715 to 1.725 GHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
80T
70T
60 I 1.716833333 GHz
£ | 48.907 dBuV/m
S sof V4
Q r 1718533333 GHz 1.722500000 GHz
£ 4071 31.097 dBuV/m 30.968 dBpV/m
E I \V4
& 30T
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20t
10T
0
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Freauency in MHz
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.209, Field strength of emissions

Test procedure: ANSI C63.10, Sections 6.4, 6.5

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.1.34 Transmission burst duration

Spectrum | [n_?] % Agilent L
Ref Level -50.00 dbm = RBW 100 kiz Mkrl & 4.28 m3
o DB @ BWT 20ms & VBW 1Mz Ref 76.99 dBu/m #tten 0 dB -6.393 ¢B
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R Peak
D2[1] 1.77 dB| Log
+.3000 ms 10
60 g8 ML) 106,24 dBm 4B/
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P bbb e 1R 1
= TRG -22.000 d [ - - P Jh
|
4 T I ] 3
Hﬁhd‘\"wh JJNF,'\:L)]‘IUJ Wﬁ"# 1’,11 d\w'fdl‘?}hf#lll'{"l‘ﬂ‘#h “W“I'IW"Ilw hw\}’”ﬂw M\‘JHM N
-1104d i 33 U5
A A
-120 dém
-130
PR
-140
Center 1.242 GHz Span @ Hz
Res BH 366 kHz YBH 1 MHz Sweep 20 ms (2001 pts)
CF 957.0 MHz 1001 pts 2.0ms/ | |
Plot 7.1.35 Number of transmission burst within 100 ms
Carrier frequency 957 MHz Carrier frequency 958 MHz
Spectrum [@] Spectrum @
Ref Level -50,00 dem  RBW 100 kHz Ref Level -50,00 dem  RBW 100 kHz
Att 003 @ SWT 200ms @ VBW 1 MH Att 0 @ SWT 20075 @ VBW 1 MH:
SEL TRG:VID 24 SEL TRG:VID 24
@10k View @10k Clrw
Da[1] 1.97 dg| Da[1] 0.73 dB)
79.200 ms| 79.220 ms|
70 dam Mi[1] 100.95 dBm| -60 dem Mi[1] £4.10 dBm|
400 ps| 420 ps
-80 dA 70 o
son ] TRG -00.000 dem [ iM EIE! “H [ 75000 dere L}‘ T H
i i il . ! r 1
L RS LT e R U R e ol b }Mﬂﬂ‘ . .
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=120 dbr =110 drir
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-140 d| =130 d|
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CF 957.0 MHz 1001 pts 20.0 ms/ CF 958.0 MHz 1001 pts 20.0 ms/
Marker Marker
Type | Ref | Tre| X-valug | Y-value | Function | Function Result | Type | Ref | Tre| X-valug | Y-value | Function | Function Result |
ML 1 -400.0 ps -100.35 dBm M1 1 -420.0 ps -84.10 dBm
02 M1 1 4.6 ms 1.00 =B D2 M1 1 4 68 ms -0.41 cB
03 w1 1 752 ms -1.97 B 03 M1 1 79.22 ms -0.73 0B
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.209, Field strength of emissions

Test procedure:

ANSI C63.10, Sections 6.4, 6.5

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 7.1.36 Number of transmission burst within 100 ms

Carrier frequency 1242 MHz
L

% Agilent
Mkrz & 152.8 m3

Ref 76.99 dBpW/m sfitten 8 dB 8.425 dB
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Log
19
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18
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2R ]
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28 [&5) Time 152.8 me 0.425 dB
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.207(a) Conducted emission
Test procedure: ANSI C63.10, Section 6.2
Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:
7.2 Conducted emissions
7.2.1 General
This test was performed to measure common mode conducted emissions at the power port. Specification test limits
are given in Table 7.2.1.
Table 7.2.1 Limits for conducted emissions according to FCC Part 15
Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0 - 30 60 50
* - The limit decreases linearly with the logarithm of frequency.
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1 and associated photographs, energized and the performance check
was conducted.
7.2.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer while
unused coaxial connector of the LISN was terminated with 50 Ohm.
7.2.2.3 The position of the device cables was varied to determine maximum emission level.
7.2.2.4 The worst test results (the lowest margins) were recorded in Table 7.2.2 and shown in the associated plots.

Figure 7.2.1 Setup for conducted emission measurements, table-top equipment

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
EMI EUT
receiver
80 cm y
Wooden table
£
o
8
POWGIr LISN Power cord
supply Y

\\}71
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.207(a) Conducted emission

Test procedure:

ANSI C63.10, Section 6.2

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24°C |

Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Table 7.2.2 Conducted emission test results according to FCC Part 15, Section 207

LINE:

EUT OPERATING MODE:
EUT SET UP:

TEST SITE:
FREQUENCY RANGE:

AC mains
Transmit
TABLE-TOP

SHIELDED ROOM
150 kHz - 30 MHz

RESOLUTION BANDWIDTH: 9 kHz
Peak Quasi-peak Average
Frequency, emission, Measu_red Limit, Margin, Megsu_red Limit, Margin, Line ID Verdict
MHz dB(uV) emission, dB(uV) dB* emission, dB(uV) dB*
s dB(uV) s dB(uV) s

0.151 56.8 48.9 66.0 -17.1 31.6 56.0 -24.4

0.325 51.0 48.3 59.6 -11.3 47.4 49.6 -2.2

0.450 45.7 425 57.0 -14.5 34.9 47.0 -12.1

0.647 44.9 42.8 56.0 -13.2 41.0 46.0 -5.0

0.970 48.9 47.2 56.0 -8.8 455 46.0 -0.5 L1 Pass
1.293 47.5 45.4 56.0 -10.6 43.2 46.0 -2.8

1.942 46.3 44.3 56.0 -11.7 42.3 46.0 -3.7

2.588 44.5 42.2 56.0 -13.8 39.3 46.0 -6.7

4.208 41.8 39.2 56.0 -16.8 34.2 46.0 -11.8
11.656 40.5 38.3 60.0 -21.7 26.6 50.0 -23.4

0.154 55.8 48.2 65.8 -17.6 31.1 55.8 -24.7

0.323 51.1 48.1 59.7 -11.6 47.9 49.7 -1.8

0.466 45.1 41.7 56.6 -14.9 34.2 46.6 -12.4

0.648 44.0 41.8 56.0 -14.2 40.8 46.0 -5.2

0.970 47.1 46.2 56.0 -9.8 455 46.0 -0.5 L2 Pass
1.293 46.2 44.9 56.0 -11.1 43.5 46.0 -2.5

1.941 45.2 43.9 56.0 -12.1 42.4 46.0 -3.6

2.586 43.5 42.0 56.0 -14.0 39.2 46.0 -6.8

4.203 40.7 39.3 56.0 -16.7 35.0 46.0 -11.0
11.650 40.6 37.9 60.0 -22.1 26.4 50.0 -23.6

*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HLO787 | HL3016 | HL4778 | HL5476 |

Full description is given in Appendix A.
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.207(a) Conducted emission

Test procedure: ANSI C63.10, Section 6.2

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 7.2.1 Conducted emission measurements according to FCC Part 15, Section 207 / RSS-Gen, Section 7.2.2

LINE: L1
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(&

ALTY DET: FERAK
MERS DET: PEAK OF AUGC

MER 158 kHz
55.53 dBulb
L0 REF 75.8 dBub
18
dBs
ATH
18 g8y |
-\-\_\_\_\_\_\_
Tr\.
M h.‘y%hn m
R 3B I ,Mqu
L
ACORR
START 158 Az STOP 38.88 Az
WIF BW 9.8 kHr AUG BW 38 kH: SHP 2.49 gec

Plot 7.2.2 Conducted emission measurements according to FCC Part 15, Section 207 / RSS-Gen, Section 7.2.2

LINE: L2
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(&)

ACTY DET: FLAK
MERS DET: FEAK OF AYG
HKE 158 LkH:z

54,31 dBul
LOG  REF 75.8 dBul
18
%,
18 g, | T
-H_""H-\_
T P
\|I|
YA 3B L
5L FC
ACORR
CENTER 15.R8 HH: SPAN £3.89 MAz
#IF BW 8.8 kHz AUG BW 38 kHe SHP 2,43 Eec
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission
Test procedure: ANSI C63.4, Sections 8.3
Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:
8 Unintentional emissions according to 47CFR part 15 subpart B
8.1 Radiated emissions
8.1.1 General
This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given
in Table 8.1.1. During the test Rx module was active, Tx module was disabled.
Table 8.1.1 Radiated emission limits
Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance
30-88 29.5* 40.0 39.0 49.5*
88 - 216 33.0* 435 435 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
960 - 5" harmonic** 43.5* 54.0 49.5 60.0*
* - The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor:
Limsz = Limsz + 20 log (S1/S2),
where Siand Sz— standard defined and test distance respectively in meters.
8.1.2  Test procedure for measurements in semi-anechoic chamber
8.1.2.1 The EUT was set up as shown in Figure 8.1.1 and associated photographs, energized and the performance check
was conducted.
8.1.2.2 The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find maximum
radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its polarization
was switched from vertical to horizontal and the EUT cables position was varied.
8.1.2.3 The worst test results (the lowest margins) were provided in the associated tables and plots.

Figure 8.1.1 Setup for radiated emission measurements
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 8.3

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Table 8.1.2 Field strength of spurious emissions below 1 GHz

TEST DISTANCE:

TEST SITE:

EUT POSITION:

OPERATION MODE:

TRANSMITTER OUTPUT POWER SETTINGS:
VIDEO BANDWIDTH:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

RESOLUTION BANDWIDTH:

3m

Semi anechoic chamber
Typical (Vertical)

CW Stepped

Maximum

2 Resolution bandwidth
0.009 — 1000 MHz

Peak

1 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
uasi-peak
Frequency FEEl Measured T .p. . Antenna e .
' | emission, oo Limit, Margin, o height, position**, Verdict
MHz dB(uV/m) emission, dB(uVv/m) dB* polarization m degrees
dB(uV/m) H

35.961 32.57 30.44 40.0 -9.56 Vertical 1.02 82

55.633 38.47 36.87 40.0 -3.13 Vertical 1.02 81

69.118 36.70 35.22 40.0 -4.78 Horizontal 3.21 183

360.238 43.37 38.49 46.00 -7.51 Hor 1.0 -166 Pass

707.277 53.04 35.79 46.0 -10.21 Horizontal 1.04 24

733.621 56.87 39.55 46.0 -6.45 Horizontal 1.00 13

766.348 45.47 33.52 46.00 12.48 Hor 1.0 180

780.659 53.84 41.06 46.0 -4.94 Horizontal 1.02 360

Table 8.1.3 Field strength of spurious emissions above 1 GHz

TEST DISTANCE: 3m
TEST SITE: Semi anechoic chamber
EUT POSITION: Typical (Vertical)
MODULATING SIGNAL: CW Stopped
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
VIDEO BANDWIDTH: 2 Resolution bandwidth
RESOLUTION BANDWIDTH: 1000 kHz
INVESTIGATED FREQUENCY RANGE: 1-18GHz
TEST ANTENNA TYPE: Double ridged guide
Frequency Antenna Azimuth Peak fiel_d s_trength _ Average field str(_ength _

MHz ’ Polarization Height, degrees; Measured,| Limit, Margin, |Measured, |Calculated,] Limit, Margin, | Verdict

m dB(uVv/im) |dBvim)| dB** | dB(uv/m) | dB(uv/m) |dB(uv/im)| dB***

Carrier frequency 1391 MHz
6955.170 |  Vver [ 191 ] 151 | 4789 | 740 | -26.11 | 4789 | 2866 | 54.0 | -25.34]
Carrier frequency 1392MHz
6960.195 | Hor [ 132 ] 105 | 5097 | 740 | -23.03 | 5097 | 3167 | 540 |-22.33]
Carrier frequency 1676 MHz
10056.002 | Hor [ 163 ] 112 | 6030 | 740 | -13.70 | 60.30 | 3486 | 540 [-19.14]
Carrier frequency 2070 MHz
10350250 |  Hor [ 172 ] 120 | 5759 | 740 | -1641 | 5759 | 3215 | 540 [-21.85]
Carrier frequency 2152 MHz
10760.120 |  Hor [ 194 ] 64 | 5899 | 740 | -22.01 ] 5899 | 3355 | 540 |-20.45] Pass

*- Margin = Measured emission - specification limit.

**. EUT front panel refers to 0 degrees position of turntable.
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 8.3

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Table 8.1.4 Average factor calculation

REEMEIEIES Number of transmission pulses within 100 ms Transmission pulse duration, ms Averaé;éa N,
1391 MHz 2 5.46 -19.23
1392 MHz 2 5.42 -19.30
1676 MHz 1 5.34 -25.45
2070 MHz 1 5.34 -25.45
2152 MHz 1 5.34 -25.45

*- Average factor was calculated as follows
for pulse train shorter than 100 ms:
Average factor = 20xlog ((Number of bursts within 100 ms x Burst duration)/100ms)

Pulse duration " Burst duration

Pulse period  Train duration

Average factor =20 xlog w( x Number of bursts within pulse train

Reference numbers of test equipment used
[ HLO604 | HL2909 | HL3818 | HL4276 | HL4353 | HL4933 |
Full description is given in Appendix A.

Plot 8.1.1 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
TRACE Peak Hold*
RESOLUTION BANDWIDTH: 120 KHz
VIDEO BANDWIDTH: 300 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 60 KHz
NUMBER OF POINTS: 16200

: v

Level in dBpVv/im
©
&

o
30M 50 60 80 100M 200 300 400 500 800 16

Frequency in Hz

Page 44 of 62




Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 8.3

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 8.1.2 Radiated emission measurements from 1 to 18 GHz,

35

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and horizontal
OPERATION MODE: CW Stepped
BLUE TRACE: Peak detector
GREEN TRACE: Average detector
RESOLUTION BANDWIDTH: 1000 KHz
VIDEO BANDWIDTH: 3000 KHz
MEASUREMENT TIME: 15 Sec
STEP SIZE: 500 KHz
NUMBER OF POINTS: 30001
© 1.081033333 GHz 105153191752?36;;(/&'41
Sl s g e
g i 111282];?[6:5;\/?;2 2.145233333 GHz v v
S s 1';’73_927323;53:\2:1 41.880 dBpV/m
% wp \/ \V; VV Y
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HERMON LABORATORIES

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 8.3

Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC

Remarks:

Plot 8.1.3 Transmission pulse duration LO Rx Mode Only

Carrier frequency 1391 MHz

[ Keysight Spectrum Analyzer - Swepl SA Pretatype - Limted Sale Allowed)
Marker 1 8.26000 ms Trig Delay-9.398 ms. Avg Type: Voltage
NFE

PO Wide Trig: Video
\Fosinlow  Atten: 6dB

ST |
41an 15, 2020
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o
0 {
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N t 8260 ms -81561dBm
N t 13.72ms -81.98 dBm

Plot 8.1.4 Number of transmission pulse within 100 ms, LO Rx Mode Only

Carrier frequency 1391 MHz

[ Keysighs Spectrom Amalyaer - Surept SA Presotype - Limined Sale Alowed)
| Trig Delay-9.398 ms. Avg Type: Valtage
NFE PNO: Wide o Trig: Video
IFGain:Low Atten: § dB
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i, 7
s ¥
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#Res BW (CISPR) 120 kHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts)
C I F
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t 8660 ms -76.27 dBm
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 8.3

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 8.1.5 Transmission pulse duration LO Rx Mode Only

Carrier frequency 1392 MHz

[ Keysight Spectrum Analyzer - Swept SA [Pretotype - Limited Sale Allowed)
Marker 2 13.6400 ms | Trig Delay-9.388 ms. Avg Type: Voltage
WE PG Wide o Trig: Video
IFGain:Low Atten: 6 dB
10 deidiv_ Ref -20.00 dBm
Log
— ¢
W r

Center 1.392000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
[emoodmelscl % T ¥ T FuNCrow J Ffukcrowwori] _Fukcrionvee 8

1N t 8220 ms -79.36 dBm
2 N t 1364ms -72.81 dBm

3

4

5

[

7

[

9

10
1

= sTarus

Plot 8.1.6 Number of transmission pulse within 100 ms, LO Rx Mode Only

Carrier frequency 1392 MHz

[ Keysight Spectrum Analyzer - Swept SA [Prototype - Linined Sale Allowed)
Marker 3 86.4000 ms Trig Delay-9.399 ms Avg Typs: Voltage
WFE

PRGWide o Trig: Video
IFGain:Low

Auen: 6 dB
0 dBidi Ref -20.00 dBm
o
e A
4 (] 4
Center 1.392000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts)
t 7.100ms -75.36 dBm
N t 1384 ms -74.36 dBm
I N t 86.40ms -76.68 dBm
N t 1198 ms -7478 dBm
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Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 8.3

Test mode:

Compliance

Date(s):

02-Dec-19

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 8.1.7 Transmission pulse duration LO Rx Mode Only

Carrier frequency 1676 MHz

[Pretotype - Limted Sale Allcwed]

Trig Delay-8.398 ms. Avg Type: Voltage

[ Keysight Spectrum Analyzer - Swepl SA
L
Marker 1 8.30000 ms
NFE

: Trig: Video
g A
0 dBidi Ref -20.00 dBm
o
¢ "
1
Center 1.676000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz

Sweep 20.00 ms (1001 pts)

FUNCTION
8300 ms
13.64ms

-77.04 dBm
-77.66 dBm

Plot 8.1.8 Number of transmission pulse within 100 ms, LO Rx Mode Only

Carrier frequency 1676 MHz

[Pretotype - Linted Sale Allowed)

[ Keyeight Spectrum Anslyzer - Surtpt 4
[ W PR 2 o
Marker 3 159.800 ms
WE

Trig Delay-9.398 ms Avg Type: Voltage
Trig: Videa

PRO:Wide o 11 VIeR

IFGain:Low

0 dBidi Ref -20.00 dBm
o

Center 1.676000000 GHz
#Res BW (CISPR) 120 kHz

g TRl SCL

Span 0 Hz.

#VBW 1.0 MHz Sweep 200.0 ms (1001 pts)

8100 ms -71.68 dBm
1344 ms -76.66 dBm
1698 ms -72.31 dBm
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 8.3

Test mode: Compliance .

Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:

Plot 8.1.9 Transmission pulse duration LO Rx Mode Only

Carrier frequency 2070 MHz

[ Keysight Spectrum Analyzer - Swepl SA Prototype - Limed Sale Allewed]
ICenter Freq 2.070000000 GHz | Trig Delay-9.399 ms. Avg Type: Voltage
NFE PNO: Wide o Trig: Video
IFGain:Low Atten: 6 dB
0 dBidi Ref -20.00 dBm
o
Fa
¢ v
t 1
Center 2.070000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
h] I S A F
t 8.300 ms -77.03 dBm
t 1364ms -76.24 dBm
ATus;

Plot 8.1.10 Number of transmission pulse within 100 ms, LO Rx Mode Only

Carrier frequency 2070 MHz

[ Keysight Spectrum Analyzer - Swept SA. Prototype - Limited Sale Allowed)
Marker 1 8.50000 ms Trig Delay-9.399 ms Avg Type: Voltage
WE

ROl o Trig: Video
IFGain:Low el Atten: & dB

0 dBidi Ref -20.00 dBm
o
& 9
Center 2.070000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts)
| S S
t 8.500 ms -74.66 dBm
t 1364 ms -77.77 dBm
t 160.0 ms -74.61 dBm
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Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 8.3

Test mode:

Compliance

Date(s):

02-D6c-19 Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 39 %

Air Pressure: 1015 hPa

| Power: 120 VAC

Remarks:

Plot 8.1.11 Transmission pulse duration LO Rx Mode Only

Carrier frequency 2152 MHz

[ eysight Spectrum Analyzer - Swept SA [Pretotype - Limted Sale Allcwed]
L 1 o

Avg Type: Voltage

[Center Freq 2.152000000 GHz | Trig Delay-8.398 ms.
NFE PNO: Wide GO Trig: Video
\FGainLow Atten: 6 dB

0 dBidi Ref -20.00 dBm
o
¢ 2
¥ I
Center 2.152000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz

Sweep 20.00 ms (1001 pts)

FUNCTION

S
N t 8300 ms -76.21 dBm
N t 13.64ms -76.72dBm

Plot 8.1.12 Number of transmission pulse within 100 ms, LO Rx Mode Only

Carrier frequency 2152 MHz

[Pretotype - Linted Sale Allowed)

] Trig Delay-9.398 ms Avg Type: Voltage
PG Wide GO Trig: Video
\FiGainLow Amen: 6 dB

[ Keyeight Spectrum Anslyzer - Surtpt 4
[ W PR 2 o
Marker 2 13.6400 ms
WE

0 dBidi Ref -20.00 dBm
o

Center 2.152000000 GHz Span 0 Hz
#Res BW (CISPR) 120 kHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts)

oelmclsell kL
t 8.700 ms -72.39dBm
t 1364 ms -73.33dBm
t 1614 ms -74.36 dBm
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Test specification: Section 15.107, Conducted emission
Test procedure: ANSI C63.4, Section 7.3
Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:
8.2 Conducted emissions
8.2.1  General
This test was performed to measure common mode conducted emissions at the power port. Specification test limits
are given in Table 8.2.1.
Table 8.2.1 Limits for conducted emissions according to FCC Part 15, Section 107
Frequency, Class B limit, dB(uV) Class A limit, dB(uV)
MHz QP AVRG QP AVRG
0.15-0.5 66 - 56* 56 - 46* 79 66
0.5-5.0 56 46 73 60
5.0 - 30 60 50 73 60
* - The limit decreases linearly with the logarithm of frequency.
8.2.2  Test procedure
8.2.2.1 The EUT was set up as shown in Figure 8.2.1 and associated photographs, energized and the performance check
was conducted.
8.2.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer while
unused coaxial connector of the LISN was terminated with 50 Ohm.
8.2.2.3 The position of the device cables was varied to determine maximum emission level.
8.2.2.4 The worst test results (the lowest margins) were recorded in Table 8.2.2 and shown in the associated plots.

Figure 8.2.1 Setup for conducted emission measurements, table-top equipment

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
EMI EUT
receiver
80 cm y
( Wooden table
£
o
ower
LISN Power cord
supply Y

\H—«—l
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Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Test specification:

Section 15.107, Conducted emission

Test procedure:

ANSI C63.4, Section 7.3

Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC
Remarks:
Table 8.2.2 Conducted emission test results according to FCC Part 15, Section 107
LINE: AC mains
EUT OPERATING MODE: Receive
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency Eeak Measured o . Measured Armf . - :
' | emission, S Limit, | Margin, _— Limit, | Margin, Line ID Verdict
MHz dB(uV) emission, dB(uV) dB* emission, dB(uV) dB*
i dB(uV) . dB(uV) :
0.152 56.6 48.3 65.9 -17.6 30.7 55.9 -25.2
0.322 51.2 49.0 59.6 -10.6 47.8 49.6 -1.8
0.449 45.0 41.8 57.0 -15.2 33.6 47.0 -13.4
0.646 46.0 43.0 56.0 -13.0 40.8 46.0 -5.2
0.969 49.8 47.1 56.0 -8.9 45.1 46.0 -0.9 L1 Pass
1.290 48.2 45.5 56.0 -10.5 43.1 46.0 -2.9
1.932 46.7 44.1 55.9 -11.8 375 45.9 -8.4
2.571 45.1 40.2 56.0 -15.8 275 46.0 -18.5
4.192 42.1 39.5 56.1 -16.6 33.2 46.1 -12.9
7.111 40.8 38.4 60.0 -21.6 29.0 50.0 -21.0
0.153 55.9 49.4 65.9 -16.5 33.3 55.9 -22.6
0.322 51.2 48.0 59.7 -11.7 47.8 49.7 -1.9
0.462 45.2 41.2 56.8 -15.6 33.4 46.8 -13.4
0.647 44.4 41.5 56.0 -14.5 40.3 46.0 -5.7
0.967 47.5 46.1 56.0 -9.9 45.0 46.0 -1.0 L2 Pass
1.292 46.2 4.8 56.0 -51.2 43.6 46.0 -2.4
1.936 45.5 44.1 56.0 -11.9 42.2 46.0 -3.8
2.585 43.8 41.9 56.0 -14.1 37.8 46.0 -8.2
4.192 40.8 39.1 55.9 -16.8 33.5 45.9 -12.4
11.631 40.7 38.5 60.0 -21.5 27.6 50.0 -22.4
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HLO787 | HL3016 | HL4778 | HL5476 |

Full description is given in Appendix A.
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Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Test specification:

Section 15.107, Conducted emission

Test procedure:

ANSI C63.4, Section 7.3

Test mode: Compliance .
Date(s): 02-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 39 % Air Pressure: 1015 hPa | Power: 120 VAC

Remarks:

Plot 8.2.1 Conducted emission measurements

LINE: L1
LIMIT: Class B
EUT OPERATING MODE: Receive
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(@3]
ACTY DET: FERK
MERS DET: FERK QF RAUG
HkE 1E@ kHz
5414 dBul
LOG  REF 75.8 dBub
18
",
1m a8, | T
TR ey i
) A
T rqw 1 Y T Mwwwﬂ
U SE m i ,""‘\_4“«"
5 FC
ACORR
CENWTER 15.HB MH:z SPAN 29.69 MH:z
t]F EW 3.8 kHz RUG EW 348 LH: SHP 2.49 Eec
Plot 8.2.2 Conducted emission measurements
LINE: L2
LIMIT: Class B
EUT OPERATING MODE: Receive
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(@3]
ALTY DET: PLAK
MERS DET: PEAK OF AUG
KR 158 kHz
54_84 dBul
LOG  REF 75.8 dBub
18
“
18 gy | T
Wﬂ}«m |
! i | Ll
WA SE i “I\, ! [
5S¢ FC
ACORR

CENTER 15.H8
ilf

MHz

EW 9.8 kHz

SPAN 29,85 MHz
AUG BM 3@ kHz SUP 2.40 Emc
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Test specification: Section 15.203, Antenna requirements

Test procedure: Visual inspection/supplier declaration

Test mode: Compliance .

Date(s): 05-Dec-19 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 48 % Air Pressure: 1019 hPa | Power: 120 VAC
Remarks:

8.3 Antennarequirements

The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either permanently
attached or employs a unique antenna connector for every antenna proposed for use with the EUT. This requirement
does not apply to professionally installed transmitters.

The rationale for compliance with the above requirements was either visual inspection results or supplier declaration.
The summary of results is provided in Table 8.3.1.

Table 8.3.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached Visual inspection
The transmitter employs a unigue antenna connector NA Comply
The transmitter requires professional installation NA
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9 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 24-Feb-19 | 24-Feb-20
MHz
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 | 08-Oct-19 | 08-Oct-20
Packard 77
3016 | LISN, Two-line V-network, 9 kHz to 30 Rohde & ESH 3-zZ5 | 892239/00 | 27-Jan-19 | 27-Jan-20
MHz, (50 uH+5 Ohm), CISPR16-1, MIL- Schwarz 2
461E
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFL | 1226/2A 07-Apr-19 | 07-Apr-20
1.5 m, SMA/SMA EX 102A
4360 | EMI Test Receiver, 20 Hz to 40 GHz. Rohde & ESU40 100322 31-Dec-18 | 31-Dec-19
Schwarz
4778 | EMI Receiver, 9 kHz - 2.9 GHz, System: Hewlett 8542E 30807A00 | 04-Nov-19 | 04-Nov-20
HL1431, HL4777 Packard 262,
3427A001
23
4933 | Active Horn Antenna, 1 GHz to 18 GHz COM-POWER | AHA-118 701046 06-Jan-19 | 06-Jan-20
CORPORATI
ON
5288 | Trilog Antenna, 25 MHz - 8 GHz, 100W Frankonia ALX- 00809 08-Feb-19 | 08-Feb-22
8000E
5405 | RF cable, 18 GHz, N-N, 6 m Huber-Suhner | SF118/11 | 500023/11 | 11-Aug-19 | 11-Aug-20
N(x2) 8
5476 | Cable, BNC/BNC, 10.5 m Western wire MIL-C- NA 30-Jan-19 | 30-Jan-20
17G
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Report ID: SENRAD_FCC.34190_Rev2

Test equipment correction factors

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

Date of Issue: 17-Mar-20

Measured antenna Measurement Measured antenna Measurement

A U2, factor, dBS/m uncertainty, dB AT IR, 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 antenna factor Frequency, MHz Mgasured antenna factor

’ (with preamplifier), dB/m ' (with preamplifier), dB/m
1000 -16.1 10000 1.8
1500 -15.1 10500 1.0
2000 -10.9 11000 0.3
2500 -11.9 11500 -0.5
3000 -11.1 12000 3.1
3500 -10.6 12500 14
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 dBpV 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: 17-Mar-20

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 dBpV 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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HL 3016: LISN, Two-line V-network, 9 to 30 MHz, (50 uH+5 Ohm)

Voltage division factor (insertion l0ss)

Report ID: SENRAD_FCC.34190_Rev2

Date of Issue: 17-Mar-20

Rohde & Schwarz, model: ESH 3-Z5, s/n 892239/002, HL 3016

Frequency, L1,dB N, dB Uncertainty, dB
10 0.70 0.72 +0.12
15 0.43 0.42 +0.12
20 0.30 0.28 +0.12
25 0.23 0.21 +0.12
30 0.18 0.17 +0.08
40 0.15 0.12 +0.08
50 0.13 0.11 +0.08
60 0.12 0.10 +0.09
70 0.11 0.09 +0.09
80 0.10 0.08 +0.09
90 0.10 0.08 +0.09
100 0.10 0.08 +0.09
150 0.10 0.08 +0.09
170 0.10 0.08 +0.09
200 0.09 0.08 +0.09
250 0.09 0.08 +0.09
300 0.10 0.08 +0.09
350 0.10 0.09 +0.09
400 0.10 0.08 +0.09
500 0.11 0.08 +0.09
600 0.11 0.09 +0.09
700 0.11 0.09 +0.09
800 0.11 0.09 +0.09
900 0.12 0.10 +0.09
1000 0.12 0.10 +0.09
1200 0.13 0.10 +0.16
1500 0.13 0.12 +0.16

2000 0.15 0.13 +0.16
2500 0.17 0.14 +0.16
3000 0.18 0.15 +0.16
4000 0.21 0.19 +0.16
5000 0.25 0.21 +0.16
7000 0.38 0.32 +0.16
10000 0.49 0.40 +0.16
15000 0.82 0.72 +0.16
20000 1.03 0.87 +0.16
30000 1.34 0.98 +0.32
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11 APPENDIXC Test facility description

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

Hermon Laboratories is recognized and accredited by the Federal Communications Commission (USA) for 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 and radio group manager
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Report ID: SENRAD_FCC.34190_Rev2

12 APPENDIX D Measurement uncertainties

Date of Issue: 17-Mar-20

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

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

Vertical 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

Conducted emissions at RF antenna connector

9kHzto 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 to 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: +5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Duty cycle, timing (Tx ON / OFF) and average
factor measurements

+1.0%

Occupied bandwidth

+8.0%

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

Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.
In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon Laboratories
calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant standards. The
Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the manufacturers

and/or by the relevant standards.
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13 APPENDIX E

FCC 47CFR part 15:2018
ANSI C63.4:2014

ANSI C63.10:2013

Report ID: SENRAD_FCC.34190_Rev2
Date of Issue: 17-Mar-20

Specification references

Radio Frequency Devices.

American National Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices
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14 APPENDIX F

A

AC
AM
AVRG
cm

dB
dBm
dB(nV)
dB(uV/m)
dB(pA)
DC
EIRP
ERP
EUT
F

GHz
GND
H

HL

Hz

k

kHz
LO

m
MHz
min
mm
ms

us

NA
NB
OATS
Q

PM
PS
ppm
QP
RE
RF
rms
Rx

S

T

TX

\Y

WB

Abbreviations and acronyms

ampere
alternating current

amplitude modulation

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
direct current

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

pulse modulation

power supply

part per million (10-6)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

wideband
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