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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Visonic Ltd.

24 Habarzel street, Tel Aviv 69710, Israel
+972 3645 6832

+972 3645 6788

zurir@tycoint.com

Mr. Zuri Rubin

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

Cellular (PSC 2G/3G) module of Control Panel
Transceiver

PM-360

1215140369

90-207342

JS-702974

12-Apr-15

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):

Visonic Ltd.

24 Habarzel street, Tel Aviv 69710, Israel
+972 3645 6832

+972 3645 6788

zurir@tycoint.com

Mr. Zuri Rubin

26893

Report ID: VISRAD_FCC 26893 _22 24.docx
Date of Issue: 11-Feb-16

Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel

21-Apr-15
08-Jul-15

FCC 47 CFR part 22 subpart H; part 24 subpart E;

RSS-132 issue 3:2013, RSS-133 issue 6:2013
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5 Tests summary

Test
Transmitter characteristics
FCC section 22.913/RSS-132, RF power output
FCC section 22.917/RSS-132, Radiated spurious emissions
FCC section 24.232/RSS-133, RF power output
FCC section 24.238/RSS-133, Radiated spurious emissions

Report ID: VISRAD_FCC 26893 _22 24.docx

Date of Issue: 11-Feb-16

Status

Pass
Pass
Pass
Pass

The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title

Date

Signature

Mr. S. Samokha, test engineer
Tested by: ) )
Mrs. E. Pitt, test engineer

July 8, 2015

Coa—

4

Reviewed by: | Mrs. M. Cherniavsky, certification engineer

October 22, 2015

Ol

Approved by: | Mr. M. Nikishin, EMC and Radio group manager

February 11, 2016

-

4
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT, Control panel PM-360 is a wireless control panel powered via external AC/DC adaptor. The panel
comprises four Visonic RF boards with below radio modules:

1. PG-2 module- communication within the alarm system in 902- 928 MHz band

2. WiFi module- approved by FCC ID:264-WL18SBMOD with Visonic antenna, connected to RF PCB

a. 802.11b

b. 802.11g

c. 802.11n HT20, 802.11n HT40.

3. Z-wave module with Visonic antenna connected to RF board

4. Cellular (PCS) module - modular approved with FCC ID:RI7TUE910NA, IC: 5131A-UE910NA used for 3G/2G
modes with Visonic antenna connected to RF board.

All radios could operate simalteneously.

The present test report involves the test results for certification of Class Il permissive change of PCS 2G/3G module
as a part of a composite application for certification.

Ports and lines

Port type Port description Connected from Connected to | Qty. | Cable type Ieggtbi:em
Power AC power AC mains AC/DC adaptor 1 Unshielded 2.0

Test configuration

AC mains EUT
El AC/DC
adapter Internal

battery Integral
antenna

Changes made in the EUT

No changes were implemented in the EUT during the testing.
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6.5 EUT test positions

Photograph 6.5.1 EUT in vertical position

Photograph 6.5.2 EUT in horizontal position
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6.6  Transmitter characteristics, part 22

Type of equipment

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

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

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

Intended use

Condition of use

fixed Always at a distance more than 2 m from all people
X mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

824 — 849 MHz

Operating frequency range

824.2 — 848.8 MHz (2G mode)
826.4 — 846.6 MHz (3G mode)

Maximum rated output power (ERP)

34.04 dBm (2G mode);
26.93 dBm (3G mode)

Is transmitter output power variable?

X No

continuous variable

stepped variable with stepsize

minimum RF power

maximum RF power

Antenna connection

unigue couplin standard connector X integral with temporary RF connector
q ping 9 without temporary RF connector
Antennals technical characteristics
Type Manufacturer Model humber Gain
Integral Visonic H303518 3 dBi

Type of modulation

BPSK (2G mode), QPSK (3G mode)

Transmitter power source

Battery Nominal rated voltage | Battery type Lithium
DC Nominal rated voltage
X AC mains Nominal rated voltage 120 VAC [ Frequency

Common power source for transmitter and receiver

X yes no
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6.7 Transmitter characteristics, part 24

Type of equipment

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

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

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

Intended use

Condition of use

fixed Always at a distance more than 2 m from all people
X mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

1850.0 — 1910.0 MHz

Operating frequency range

1850.2 — 1909.8 MHz (2G mode)
1852.4 — 1907.6 MHz (3G mode)

Maximum rated output power (EIRP)

27.8 dBm (2G mode)
26.45 dBm (3G mode)

Is transmitter output power variable?

X No

continuous variable

stepped variable with stepsize

minimum RF power

maximum RF power

Antenna connection

) . with temporary RF connector
unique coupling standard connector X Integral -
without temporary RF connector
Antenna/s technical characteristics
Type Manufacturer Model nhumber Gain
Integral Visonic H303518 0 dBi

Type of modulation

BPSK (2G mode), QPSK (3G mode)

Transmitter power source

Battery Nominal rated voltage | Battery type Lithium
DC Nominal rated voltage
X AC mains Nominal rated voltage 120 VAC | Frequency

Common power source for transmitter and receiver

X yes no
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Test specification: Section 22.913/RSS-132, Peak output power

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

Test mode: Compliance —

Date(s). 2L Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: 2G module/ 3G module

7

7.1
7.11

7.1.2
7121
7.1.2.2

7123

7.1.3
7131
7132

7.133

7.1.3.4

7.1.35
7.1.3.6

Transmitter tests according to 47CFR part 22 and RSS-132 requirements

Effective radiated power of carrier

General

This test was performed to measure effective radiated power emanated by transmitter at carrier frequency.
Specification test limits are given in Table 7.1.1.

Table 7.1.1 Effective radiated power limit

Assigned frequency range, Peak output power Equivalent field strength limit @ 3m,
MHz W | dBm dB(uV/m)*
FCC part 22, ERP
824 - 849 | 7.0 | 3845 | 133.68
RSS-132, EIRP
824 - 849 | 11.5 | 40.6 | 135.83

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

Test procedure for field strength measurements
The EUT was set up as shown in Figure 7.1.1, energized and the performance check was conducted.

The field strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI
receiver. To find maximum radiation the turntable was rotated 360°, the measuring antenna height was swept
throughout the range, specified in Table 7.1.2, in both vertical and horizontal polarizations.

The worst test results (the lowest margins) were recorded in Table 7.1.2, Table 7.1.4 and shown in the associated
plots.

Test procedure for substitution ERP measurements
The test equipment was set up as shown in Figure 7.1.2 and energized.

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

The test antenna height was swept throughout the specified in Table 7.1.2, Table 7.1.4 range to find maximum
emission from substitution antenna and RF signal generator output was fine adjusted to produce the same field
strength as it was measured from the EUT.

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

The above procedure was performed in both horizontal and vertical polarizations of the test antenna.

The worst test results (the lowest margins) were recorded in Table 7.1.3, Table 7.1.5 and shown in the associated
plots.
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Test specification: Section 22.913/RSS-132, Peak output power

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

Test mode: Compliance —

Date(s). 2L Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: 2G module/ 3G module

Figure 7.1.1 Setup for carrier field strength measurements
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Test specification: Section 22.913/RSS-132, Peak output power

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

Test mode: Compliance —

Date(s). 2L Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: 2G module/ 3G module

Figure 7.1.2 Setup for substitution ERP measurements
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Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s). 2L Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: 2G module

ASSIGNED FREQUENCY RANGE:

TEST SITE:

Table 7.1.2 Transmitter carrier field strength of 2G module

TEST DISTANCE:

EUT HEIGHT:

TEST ANTENNA HEIGHTS RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

824.0-849.0 MHz

Semi anechoic chamber

3m

0.8 m
1.0-4.0
Peak

m

> Resolution bandwidth

TEST ANTENNA TYPE: Biconical
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uVv/m) dB* kHz polarization height, m degrees
824.18 132.66 133.68 -1.02 Horizontal 1.0 157
836.15 131.86 133.68 -1.82 1000 Horizontal 1.0 153
848.73 131.45 133.68 -2.23 Horizontal 1.0 157
*- Margin = Field strength — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
Table 7.1.3 Transmitter carrier ERP of 2G module
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000 kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole
Field Ant Cable - .
Frequency, - RBW, Antenna RF generator - Limit, Margin, .
gth, N gain, loss, ERP, dBm . Verdict
MHz dB(uV/m) kHz polarization output, dBm dBd dB dBm dB
824.18 132.66 Horizontal 38.00 -2.13 1.83 34.04 38.45 -4.41 Pass
836.15 131.86 1000 Horizontal 36.99 -2.00 1.84 33.15 38.45 -5.30 Pass
848.73 131.45 Horizontal 36.44 -1.87 1.86 32.71 38.45 -5.74 Pass
*- Margin = ERP — specification limit.
-2dBi
Reference numbers of test equipment used
[ HLO521 | HLO604 | HLO661 | HL1565 | HL2871 | HL4279 | HL4353 |

Full description is given in Appendix A.
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Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s). 21-Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.1.1 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT vertical position

(@8]
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Plot 7.1.2 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT vertical position
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Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s). 21-Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.1.3 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT horizontal position
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Plot 7.1.4 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT horizontal
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Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s). 21-Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.1.5 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT vertical position
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Plot 7.1.6 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT vertical
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Test specification: Section 22.913/RSS-132, Peak output power

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

Test mode: Compliance —

Date(s). 21-Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: 2G module

Plot 7.1.7 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT horizontal
position
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Plot 7.1.8 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT horizontal
position
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Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

21-Apr-15

Verdict:

PASS

Temperature: 23.1°C

Air Pressure: 1018 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: 2G module

Plot 7.1.9 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT vertical position
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Plot 7.1.10 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT vertical
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Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s). 21-Apr-15 Verdict: PASS
Temperature: 23.1 °C Air Pressure: 1018 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.1.11 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT horizontal

position
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Plot 7.1.12 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT horizontal

position
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Table 7.1.4 Transmitter carrier field strength of 3G module

ASSIGNED FREQUENCY RANGE:

TEST SITE:

TEST DISTANCE:

EUT HEIGHT:

TEST ANTENNA HEIGHTS RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

824.0-849.0 MHz

Semi anechoic chamber

3m

0.8 m
1.0-4.0
Peak

m

> Resolution bandwidth

TEST ANTENNA TYPE: Biconical
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uVv/m) dB* kHz polarization height, m degrees
826.40 122.53 133.68 -11.15 Horizontal 1.0 340
836.40 124.96 133.68 -8.72 3000 Horizontal 1.0 236
846.60 125.14 133.68 -8.54 Vertical 1.0 184
*- Margin = Field strength — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
Table 7.1.5 Transmitter carrier ERP of 3G module
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole
Field Ant Cable - .
Frequency, - RBW, Antenna RF generator - Limit, Margin, .
gth, N gain, loss, ERP, dBm . Verdict
MHz dB(uV/m) kHz polarization output, dBm dBd dB dBm dB
826.40 122.53 Horizontal 27.91 -2.10 1.83 23.98 38.45 -14.47 Pass
836.40 124.96 3000 Horizontal 30.39 -2.00 1.84 26.55 38.45 -11.90 Pass
846.60 125.14 Vertical 30.69 -1.90 1.86 26.93 38.45 -11.52 Pass
*- Margin = ERP — specification limit.
Reference numbers of test equipment used
[ HL0521 | HLO0604 | HLO661 | HL1565 | HL2871 | HL4279 | HL4353 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 7.1.13 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT vertical position
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Plot 7.1.14 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT vertical
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 7.1.15 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT horizontal

position
(3]
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Plot 7.1.16 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT horizontal

position
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

09-Jun-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 7.1.17 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT vertical position
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Plot 7.1.18 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT vertical
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 7.1.19 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT horizontal

position
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Plot 7.1.20 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT horizontal

position
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 7.1.21 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT vertical position
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Plot 7.1.22 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT vertical
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.913/RSS-132, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 7.1.23 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT horizontal

position
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Plot 7.1.24 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT horizontal

position
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

HERMON LABORATORIES

Test specification: Section 22.917/RSS-132, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —

Date(s): 22-Apr-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 53 % | Power Supply: 120 VAC
Remarks: 3G module

7.2
7.2.1

7.2.2
7221
7222

7223

7.2.3
7231
7.2.3.2

7.2.3.3

Radiated spurious emission measurements of 3G module

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.1.1.

Table 7.2.1 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 js transmitter output power in Watts

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

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

The EUT was set up as shown in Figure 7.2.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.1.2 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 7.2.2, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.1.2 and shown in the associated plots.
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HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

22-Apr-15 - 08-Jul-15

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1009 hPa

Relative Humidity: 53 %

| Power Supply: 120 VAC

Remarks: 3G module

Figure 7.2.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.2.2 Setup for spurious emission field strength measurements above 30 MHz
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

HERMON LABORATORIES

Test specification: Section 22.917/RSS-132, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —

Date(s): 22-Apr-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 53 % | Power Supply: 120 VAC
Remarks: 3G module

Table 7.2.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 824-849 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8m

INVESTIGATED FREQUENCY RANGE: 0.009 — 9000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH: > Resolution bandwidth
TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)

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

MODULATING SIGNAL: PRBS
Frequency, Field strength, Limit, Margin, | RBW, Antenna Antenna [Turn-table position**
MHz dB(uVv/im) dB(uv/m) dB* kHz polarization height degrees
Low carrier frequency 826.4 MHz
824.001 | 80.24 | 84.4 | 416 | 120 | Horizontal | 1.0 | 340

Mid carrier frequency 836.4 MHz

No emissions were found

High carrier frequency 846.6 MHz
848.999 | 79.66 | 84.4 [ 494 | 120 [  Vertical | 1.0 | 184

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

Table 7.2.3 Substitution ERP of spurious emission test results

TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole
Frec,q\/lu:ncy, st::elﬁlgdth, RkBW, Ant_enn‘a RF generator gAari]rtl, CI:::SI? ERP, dBm Limit, Margin, Verdict
z dB(uV/m) Hz polarization output, dBm dBi dB dBm dB
Low carrier frequency 826.4 MHz
824001 | 8024 | 300 | Horizontal | -14.42 | oo2 | 183 | -1623 | -13.00 | -323 | Pass
High carrier frequency 846.6 MHz
848999 | 7966 | 300 | vertical | -15.35 | 028 ] 186 | -16.93 [ -13.00 | -393 | Pass

*- Margin = ERP — specification limit.
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 -

08-Jul-15

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1009 hPa

Relative Humidity: 53 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 7.2.1 Radiated emission measurements in 9 - 150 kHz range
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 53 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 7.2.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 53 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 7.2.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:
ANTENNA POLARIZATION:
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NOTE: 871.4 MHz, 881.4 MHz and 891.6 MHz are the auxiliary base station signals
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1009 hPa

Relative Humidity: 53 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 7.2.4 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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MER B39.@ MHr MER H4E.999 MH:
53,13 dBulsm 79,66 dBplsnm
REF OFFST 6.0 dB REF OFFST 5.8 dB
LOG  REF 594.8 dBul/m LOG  REF 9A.8 dBulsm
1p i Y
i Ty ]
10 dB 18 dB Dl
B WWW
oL oL
ay.y I a4.y
dBpl s N dBpls
YR 5B e ™ UA 5B
5C FC 5C FC
L Mrsdysi parr?
AL DRR Mo —) ACORR
START 3B B MHz 5T0F 1.@ABA CHr  START 48.5@B MHz 5T0F 85F.00A MHz
RL  ®IF BW 12@ kHr AYG BW 3AB kHr SHP 989 meac  RL  BIF BN 1PR kHz AUG BN @B kHz SWP BA.B msec

NOTE: 871.4 MHz, 881.4 MHz and 891.6 MHz are the auxiliary base station signals
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 53 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 7.2.5 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

(@)

ACTY DET: PERAK
MEAS DET: FEAK OF AUG
MER £.444 GHz
1B6. Bl dBulim
REF OFFST B.B dE
LOG  REF 3@.8 dEplsm
1a
dB~s

FREAMP ON

28 dB

oL
RN

dBpl s
WA SB

iC FC
ACORR

START 1.@@0 GHz
fiL RIF BW 1.8 MHz

STOP B.HRA OH:z

AUG BW 3 MHr SWF 1BB meec

CARRIER FREQUENCY: High
(@3]

ACTY DET: FEAK
MEARS DET: FERK OF AUG
MER 9.73@ GHz
ES.74 dBplsm
FEF QOFFST B.B dB

LOG  REF 3.8 dBulsm PREAMP 0N

START 1 .BBB GHz
RL ®IF BW 1.8 MHz

STOF B.HRA OHz

AVG BW 3 MHz SHP 1HB msec

Semi anechoic chamber
Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid

(@]

ACTY DET: PEAK
MEARS DET: FEAK OF AUG
MER £, 444 GHz
1B5.55 dBuVsm
REF OFFST B.B dE
LOG FREF 38.8 dBulsm
1B
dB

FREAMF 0N

2@ dB

0L

4.4
dEpl s
VA SB
SCFC
ACORR

START 1._@EB GHr
RL ®IF EW 1.B MHz

ST0P G.HBA OHz

AWG BW 3 MHz SWF 1BB meec

2444 MHz is the Wi-Fi module fundamental frequency
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 53 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 7.2.6 Radiated emission measurements in 6000 — 8960 MHz range

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low
S Agilent o R

Mkrl 8.968 9 GHz
Ref 109 dBpY/m #Atten @ dB 56.82 dBpk/m
#Peak
Log
18
dB/
Offst
1

dB

oI
84.4 1
dBpv/

LgAw

ML S2
$3 FC
A AR
£(fk
FTun
Swp

Stop 9.060 § GHz
Sweep 5461 ms (3192 pts)

Start 5.069 0 GHz

#Res BH 1 MHz #YBH 3 MHz

CARRIER FREQUENCY: High
S Agilent o R
Mkrl 7.961 3 GHz

#Atten @ dB 96.11 dBpYsm

Ref 168 dBpY/m
#Peak
Log
18
dB/

Stop 9.060 § GHz
Sweep 5461 ms (3192 pts)

Start 5.069 0 GHz

#Res BH 1 MHz #YBH 3 MHz

Semi anechoic chamber
Vertical and Horizontal
3m

CARRIER FREQUENCY: Mid
% Agilent @ R

Mkrl $.216 2 GHz
Ref 188 dBpY/m #Atten B dB 56.58 dBpY/m
#Peak
Log
18
dB/

Offst
18
dB

o]
84.4 1
dBpy/

LaRw

ML 2
$3 FC
A AR
£(x
FTun
Snp

Stop 9.000 B GHz
Sweep 5.461 ms (8192 pts)

Start 6,009 8 GHz

#Res BH 1 MHz #YBH 3 MHz
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HERMON LABORATORIES

Test specification: Section 22.917/RSS-132, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —

Date(s): 22-Apr-15 - 08-Jul-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC
Remarks: 2G module

7.3
7.31

7.3.2
7321
7322

7323

7.3.3
7331
7.3.3.2

7.3.3.3

7.3.4
7341
7.3.4.2

7343
7.34.4
7.3.45

7.3.4.6
7.3.4.7

Radiated spurious emission measurements of 2G module

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.1.1.

Table 7.3.1 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 js transmitter output power in Watts

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

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 7.2.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.1.2 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 7.2.2, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.1.2 and shown in the associated plots.

Test procedure for substitution ERP measurements of spurious
The test equipment was set up as shown in Figure 7.1.2 and energized.

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

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

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

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

The above procedure was repeated at the rest of investigated frequencies.
The worst test results (the lowest margins) were recorded in Table 7.1.3 and shown in the associated plots.
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Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

22-Apr-15 - 08-Jul-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 2G module

Figure 7.3.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band

Wooden

Height

table

Flush
mounted

turn table

Test distance

Ground plane

Auxilliary
equipment

Power
supply

Loop antenna

Spectrum
analyzer/
EMI receiver

Figure 7.3.2 Setup for spurious emission field strength measurements above 30 MHz

Wooden
table

mounted
turn table

| Test distance

| 15m
fﬁﬁ
(Y]
wy
(¥
_i,’! Test
), antenna
-:“;r-----n . SCEEERS -,
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h e
A /
[¥93) ‘

<
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equipment

Power
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4.0m

Test
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Spectrum
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Test specification:

Section 22.917/RSS-132, Radiated spurious emissions
Test procedure: 47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12
Test mode: Compliance —
Date(s): 22-Apr-15 - 08-Jul-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa

Remarks: 2G module

Relative Humidity: 51 %

| Power Supply: 120 VAC

Figure 7.3.3 Setup for substitution ERP measurements of spurious

Ferrites

Flush
mounted
turn table
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A
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1.5m
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]
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—

T
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Ground plane
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HERMON LABORATORIES

Test specification: Section 22.917/RSS-132, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance .
Da’[e(s): Verd|Ct. PASS

22-Apr-15 - 08-Jul-15
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Table 7.3.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 824-849 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8m

INVESTIGATED FREQUENCY RANGE: 0.009 — 9000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH:
TEST ANTENNA TYPE:

> Resolution bandwidth

Active loop (9 kHz — 30 MHz)

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

MODULATING SIGNAL: PRBS
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(puV/m) dB* kHz polarization height, m degrees
Low carrier frequency 824.2 MHz
823.978 80.19 84.4 -4.21 120 Horizontal 1.0 157
6594.02 56.69 84.4 -27.71 1000 Horizontal 1.9 143
7417.40 63.75 84.4 -20.65 1000 Horizontal 1.5 160
Mid carrier frequency 836.2 MHz
6689.57 59.90 84.4 -24.50 1000 Horizontal 1.6 155
7525.43 60.99 84.4 -23.41 1000 Horizontal 1.8 150
High carrier frequency 848.8 MHz
849.021 85.55 84.4 1.15 120 Horizontal 1.0 157
6790.73 62.40 84.4 -22.00 1000 Horizontal 1.7 140
7638.75 60.26 84.4 -24.14 1000 Horizontal 1.6 144

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

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 22-Apr-15 - 08-Jul-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Table 7.3.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE: 824-849 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

SUBSTITUTION ANTENNA HEIGHT: 0.8 m

DETECTOR USED: Peak

VIDEO BANDWIDTH:

> Resolution bandwidth

SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
Field Ant Cable A .
Froguency | swengmn, | REW- [ Anvenne | REgeneror | gan, | toss. | ene,oam [ Gt | Y | verai
dB(uv/m) ’ dBi dB

Low carrier frequency 824.2 MHz

823978 | 8019 | 300 | Horizontal | -13.43 | oo2 | 183 | -1524 | -1300 | -224 | Pass
High carrier frequency 848.8 MHz

849.021 | 8444 | 300 | Horizontal | -11.57 [ o028 J 186 | -1315 [ -1300 | -0.15 | Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used

HL 0446 HL 0521 HL 0604 HL 0661 HL 1984 HL 3818 HL 4279 HL 4353

HL 4722 HL 4933

Full description is given in Appendix A.
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Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

22-Apr-15 - 08-Jul-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

)

ACTY DET: FEAK
MERS DET: FERK OF AYG
HER 10.2 kH:
75.92 dBplsm
LOG  REF 38.0 dBplsm
18
dB-
ATH
1 of ,
oL LG
a4y i MU o
dBpl/ Ml
MA 5B
SCFC
ACORR

START 9.8 kHz
RT ®IF BW 1.8 kHz

CARRIER FREQUENCY: High
(@)

AVG BHW 3 kHr

STOF 15H8.8 kHz
SHF 7HB meec

ACTY DET: PEAK
MEAS DET: FEAE OF RAUG
HER 18.4 kHz
78,49 dBuWim
L0OG  REF 9@.@ dBpVsm
i@
dBs
ATH
1@ dE
WWWMMW
oL R, 1 .
84,y P g
dBul/ iy
1A SB
st FC
ACORR

START 3.8 kHz
il RIF BW 1.8 kH:z

RAYG BW 3 kHzr

STOF 158.8 kHz
SWP 7HB meec

Semi anechoic chamber
Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid

)

ACTY DET: PEAK
MEAS DET: PEAK GP AUG
MEE 9.3 kHz
70,09 dBplsm
LG REF 38.8@ dBulsm
i@
dBs
ATH
1B dB
) WWMWWW el i
a4y LT TR
Bl TN
A SB
SCFC
ACORR

START 9.8 kHz
RT ®IF BW 1.8 kHz

AVG BHW 3 kHr

STOF 15H8.8 kHz
SHF 7HB meec
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Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

)

ACTY DET: FEAK

MERS DET: FERK OF AYG
MR 1B@ kHz
58,57 dBplsm

LOG  REF 3@.@ dBulsm
18
dEs

ATH

18 dE

oL P
gy oy ||y

dBpl s
MA 5B

3C FC
ACORR

START 158 kHz
RT ®IF B 18 kHz

STOP 3@.8@ MH:z

AYG BW 38 kHz SWF 335 meec

CARRIER FREQUENCY: High
(@)

ACTY DET: FEAK

MERS DET: FEAR QF AUG
MKF 158 kHr
59,81 dBuWém

LOG  REF 38.8 dBupsm
18
dBs
ATH
18 dB

oL

ay .y [
dBplls b
MA SE e
50 FC
ACORR Mo

ot

START 15@ kHz
FL 1P BW 18 kHz

STOP 38.RE MH:z

RAYG BW 3@ kHz SWF 335 meec

Semi anechoic chamber
Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid

(]

ACTY DET: PERAK

MERS DOET: FERE QP AYG
MER 158 kHz
59,46 dBpYsm

LOG  REF 3@.8 dBplsm
18
dBs
ATH
18 dE

oL g
ay.y "
dBul/ Mo 4
MR 3B

5C FC
ACORR

by o]

STRET 198 kHz
R1 *IF EW 18 kHz

ST0F 3@.B@ MHr

BAVG BW 3@ kH:z SHF 835 meac

Page 41 of 100



HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

)

REF OFFST 18.8 dE
LOG  REF 18B.@ dEpV/m

ACTY DET:
MERS DET:

PEAK

FEARK BF AWG
MKR B1B.4 MHz
182,51 dBulsinm

dB~s

ATH

18 dE

0L
au.y

dEplys
VA SE

30 FC
RCORR

[ o M

Semi anechoic chamber
Vertical and Horizontal
3m

AT 0B045:27 PM Agr 21, 2015
#Avg Type: RMS EERED

T : P
arker 2 823.978478478 MHz

Gate- L0 PRO Wide (50 Trig- Externall
IFGain:Low Aen: 32 48

Mkr2 823

Ref Offset 6.2 dB
10 dBidiv Ref 135.00 dBpvim

LT RO ',_.rw_"ﬂ f

START 3@ O MHz

RL IF BW 128 kHz AVG EH

CARRIER FREQUENCY: Mid
(@)

3TO0F 1.@ARA OHz

@8 kHz SKWF 3B meec

ACTY DET: PEAK
MERS DET: PEAK OF AUG
MKR B34.1 MHz
1e7.29 dBplsm
REF OFFST 1B.R OB
LOG REF 18B.@ dBuYsm
18
dB~
ATH
i@ dB
oL
gy
dBul/ I
YA 5B o
5C FE
ACORR e gt
e T g N

START 3@ O MHz
FL IF BW 12R kHz

AUG BN 38R kHz

STOF 1.@@RA COHz
SWP 383 meec

Center 824.0000 MHz

Span 1.000 MHz
#Res BW 3.9 kHz

#VBIN 12 kHz Sweep 627 ms (1000 pts)

ACTY DET:
HMEAS DET:

PEAK

PERK OF AUG

HER BA1.5 HH:z

E7.2C dBuWém
FEF QOFFST 1A.A dB

LOG  REF 18B.@ dBuVsm

18

dBs

ATH

18 dB

oL

a4.4
dBplls
L e i
8C FC
ACORR

START 45@.0 MHz
FL IF BW 12R kHz

STOF 1.@BRA GOHz

AUG BW 3B kHz SHP 141 meec
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Test specification: Section 22.917/RSS-132, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —

Date(s): 22-Apr-15 - 08-Jul-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC
Remarks: 2G module

Plot 7.3.4 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:
ANTENNA POLARIZATION:
CARRIER FREQUENCY: High

)

ACTY DET: PERK
MEAS DET: FEAE OF RAUG
MKR BY1.9 MHz
1PB.15 dBulsm
FEF OFFST iR.B dB
LOG REF 18B.8 dBpl/m

dBs
ATH

1@ dB

0L
gqu.y

dBpl s
YR 3B — St
50 FC

ACORR sttt
MWMMMW“W

Semi anechoic chamber
Vertical and Horizontal

Agilent Spectrem Anatyzer - Swepd 54

WAy Typs: Log-Pwr
PG Wise 0 TrigFres Run AvglHeld: THO
1 GainLow Atten: 32 4B

Ref Offset 6.2 08
Ref 135.00 dByVim

Center 849.0000 MHz Span 1.000 MHz
[#Res BW 10 kHz VBW 30 kHz' Sweep 47.8 ms (1001 pts)|

S5TART 3@ @ MHz STOF 1.GARA COHz
RL IF BW 128 kHz AVG EBW 3EB kHz SHP 3B msec

NOTE: 869.5 MHz, 881.5 MHz and 893.9 MHz are the auxiliary base station signals
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Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.5 Radiated emission measurements in 1000 — 6000 MHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

)

ACTY DET: FEAK

MERS DET: FERK OF AYG
MER 5.948 [GHz
50,52 dBplsm

LOG  REF G@.@ dBuWsm
18

dEs
ATH

FPREAMP ON

18 dE

YA 5B
3C FC
ACORR

START 1.@0R GHz
RL ®IF BEW 1.8 MHz

STOP B.HBA GHz

AYG EW 3 MHz SWP 7OB meec

CARRIER FREQUENCY: High
(@)

ACTY DET: FEAK

MERS DET: FEAR QF AUG
HER £.483 GHz
94 . Bd dBuWém

LOG  REF 88.8 dBupWsm
18
dBs
ATH
18 dB

PREAMP 0N

YA SE
SC FC
ACORR

Semi anechoic chamber
Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid

)

ACTY DET: FEAK

MERS DET: FERK OF AYG
MER £.483 GHz
89.E3 dBplsm

LOG  REF G@.@ dBuWsm
18
dEs
ATH
18 dB

FPREAMP ON

YA 5B
3C FC
ACORR

START 1.@0R GHz
RL ®IF BEW 1.8 MHz

STOP B.HBA GHz

AYG EW 3 MHz SWP 7OB meec

START 1.@0E GHz
FL RIF BW 1.8 MH:z

AUG BW 3 MHr

STOF E.BBA GH:
SWP 7HB meec

2425 MHz is Wi-Fi module fundamental frequency
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Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.6 Radiated emission measurements in 6000 — 8960 MHz range

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low
% Agilent @R
Mkrl 7.418 1 GHz

Ret 108 dBpl/m 63.35 dBpV/m

#Peak
Log
18
dB/
Offst
1@
dB

1] 5
34.4
dBpy/|

LaRwy

#Atten @ dB

ML 52
53 FC
A AR
£0
FTun
Swp

Start 6.908 GHz
#Res BH 1 MHz

Stop 9.800 GHz

#YBW 3 MHz Sweep 5.461 ms (8192 prs)

CARRIER FREQUENCY: High
% Agilent R

Mirl 6.798 4 GHz
58.57 dBpV/m
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.7 Radiated emission measurements at the 8" harmonic
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 22.917/RSS-132, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 22.917; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

22-Apr-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 7.3.8 Radiated emission measurements at the 9" harmonic
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

HERMON LABORATORIES

Test specification: Section 24.232/RSS-133/, RF power output

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

Test mode: Compliance —

Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC
Remarks: 2G module/ 3G module

8.1
8.1.1

8.1.2
8.1.2.1
8.1.2.2

8.1.23

8.1.3
8.131
8.1.3.2

8.1.33

8.1.34

8.1.35
8.1.3.6

Transmitter tests according to 47CFR part 24 and RSS-133 requirements

Equivalent isotropically radiated power of carrier

General

This test was performed to measure equivalent isotropically radiated power emanated by transmitter at carrier
frequency. Specification test limits are given in Table 7.1.1.

Table 8.1.1 Peak output power limit

Assigned frequency range, EIRP Equivalent field strength limit @ 3m,
MHz w dBm dB(uVv/m)*
1850 — 1910 2.0 33.00 128.23

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

Test procedure for field strength measurements

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

The field strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI
receiver. To find maximum radiation the turntable was rotated 360°, the measuring antenna height was swept
throughout the range, specified in Table 7.1.2, in both vertical and horizontal polarizations.

The worst test results (the lowest margins) were recorded in Table 7.1.2 and shown in the associated plots.

Test procedure for substitution ERP measurements
The test equipment was set up as shown in Figure 7.1.2 and energized.

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

The test antenna height was swept throughout the specified in Table 7.1.2 range to find maximum emission from
substitution antenna and RF signal generator output was fine adjusted to produce the same field strength as it was
measured from the EUT.

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

The above procedure was performed in both horizontal and vertical polarizations of the test antenna.
The worst test results (the lowest margins) were recorded in Table 7.1.3 and shown in the associated plots.
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode:

Compliance

Date(s):

22-Jun-15

Verdict: PASS

Temperature: 21.3 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 2G module/ 3G module

Figure 8.1.1 Setup for carrier field strength measurements
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

HERMON LABORATORIES

Test specification: Section 24.232/RSS-133/, RF power output

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

Test mode: Compliance —

Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC
Remarks: 2G module/ 3G module

Figure 8.1.2 Setup for substitution ERP measurements
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode:

Compliance

Date(s):

22-Jun-15

Verdict:

PASS

Temperature: 21.3 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 2G module

ASSIGNED FREQUENCY RANGE:

1850.0 — 1910.0 MHz

Table 8.1.2 Transmitter carrier field strength of 2G module

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000 kHz
TEST ANTENNA TYPE: Biconical
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uVv/m) dB* kHz polarization height, m degrees
1850.15 121.99 128.3 -6.31 Vert 1.1 281
1850.08 119.11 128.3 -9.19 Hor 1.3 133
1880.05 123.25 128.3 -5.05 3000 Vert 1.8 241
1879.95 120.47 128.3 -7.83 Hor 1.7 232
1909.85 123.73 128.3 -4.57 Vert 1.8 263
1909.73 122.56 128.3 -5.74 Hor 1.0 175
*- Margin = Field strength — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
Table 8.1.3 Transmitter carrier EIRP of 2G module
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000 kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole
Frequency, stl!:elﬁlg;jth, RBW, Ant_enn_a RF generator g';?r:’ CIZ:SSI? EIRP, Limit, | Margin, Verdict
MHz dB(uV/m) kHz polarization output, dBm dBi dB dBm dBm daB*
1850.15 121.99 Vert 22.84 4.67 1.26 26.25 33.0 -6.75 Pass
1850.08 119.11 Hor 18.91 4.67 1.26 22.32 33.0 -10.68 Pass
1880.05 123.25 3000 Vert 24.1 4.58 1.27 27.41 33.0 -5.59 Pass
1879.95 120.47 Hor 20.27 4.58 1.27 23.58 33.0 -9.42 Pass
1909.85 123.73 Vert 24.58 4.52 1.28 27.82 33.0 -5.18 Pass
1909.73 122.56 Hor 22.36 4.52 1.28 25.60 33.0 -7.40 Pass
*- Margin = ERP — specification limit.
Reference numbers of test equipment used
[ HLoe61 | HL1984 | HL2871 | HL4114 | HL4353 | HL4722 |

Full description is given in Appendix A.
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance —
Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.1.1 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT vertical position
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Plot 8.1.2 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT vertical position

(@]

ACTW DET: PERE
MEAS DET: FEAK OF AWG
MER 1.B5813 [Hz
118.72 dBulsim
REF OFFST 10.8 df
LOG REF 43B.8 dBplsm
18
dB~

EIETEE /

VR 3B
b FC
ACORR

CENTER 1 B3@2E GHr FAN 18, B8 MHz
RL *1F BW 1.8 MHz AVG EW 3 MHz WP £A.8 meec

Page 52 of 100



HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance —
Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.1.3 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT horizontal position
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Plot 8.1.4 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT horizontal

position
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance —
Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.1.5 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT vertical position
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Plot 8.1.6 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT vertical
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance —
Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.1.7 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT horizontal

position
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Plot 8.1.8 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT horizontal

position
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance —
Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.1.9 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT vertical position
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Plot 8.1.10 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT vertical

position
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance —
Date(s): 22-Jun-15 Verdict: PASS
Temperature: 21.3 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.1.11 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT horizontal

position
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Plot 8.1.12 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT horizontal

position
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode:

Compliance

Date(s):

09-Jun-15

Verdict:

PASS

Temperature: 21.3°C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 3G module

ASSIGNED FREQUENCY RANGE:

Table 8.1.4 Transmitter carrier field strength of 3G module

1850.0 — 1910.0 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
EUT HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000 kHz
TEST ANTENNA TYPE: Biconical
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uVv/m) dB* kHz polarization height, m degrees
1851.80 122.18 128.3 -6.12 Vert 1.6 279
1851.95 118.27 128.3 -10.03 Hor 1.7 183
1881.25 120.32 128.3 -7.98 3000 Vert 1.6 278
1879.65 118.56 128.3 -9.74 Hor 1.6 243
1907.40 121.14 128.3 -7.16 Vert 1.5 264
1907.60 118.61 128.3 -9.69 Hor 1.5 224
*- Margin = Field strength — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
Table 8.1.5 Transmitter carrier EIRP of 3G module
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000 kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole
Frequency, stl!:elﬁlg;jth, RBW, Ant_enn.a RF generator ggri]r:, Cf:fsl(? EIRP, Limit, Margin, Verdict
MHz dB(uV/m) kHz polarization output, dBm dBi dB dBm dBm daB*
1851.80 122.18 Vert 23.03 4.68 1.26 26.45 33.0 -6.55 Pass
1851.95 118.27 Hor 18.07 4.68 1.26 21.49 33.0 -11.51 Pass
1881.25 120.32 3000 Vert 21.17 4.59 1.27 24.49 33.0 -8.51 Pass
1879.65 118.56 Hor 18.36 4.58 1.27 21.67 33.0 -11.33 Pass
1907.40 121.14 Vert 21.99 4.51 1.28 25.22 33.0 -7.78 Pass
1907.60 118.61 Hor 18.41 4.51 1.28 21.64 33.0 -11.36 Pass
*- Margin = ERP — specification limit.
Reference numbers of test equipment used
[ HLO0661 | HL 1984 HL2871 | HL4114 | HL4353 | HL4722 |

Full description is given in Appendix A.
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance L
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21.3°C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.1.13 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT vertical position
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Plot 8.1.14 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT vertical

position
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Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode:

Compliance

Date(s):

09-Jun-15

Verdict: PASS

Temperature: 21.3°C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 8.1.15 Transmitter carrier field strength at low frequency in vertical antenna polarization, EUT horizontal
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Plot 8.1.16 Transmitter carrier field strength at low frequency in horizontal antenna polarization, EUT horizontal

position
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance L
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21.3°C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.1.17 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT vertical position
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Plot 8.1.18 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT vertical
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Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance L
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21.3°C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.1.19 Transmitter carrier field strength at mid frequency in vertical antenna polarization, EUT horizontal

position
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Plot 8.1.20 Transmitter carrier field strength at mid frequency in horizontal antenna polarization, EUT horizontal

position
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Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode: Compliance L
Date(s): 09-Jun-15 Verdict: PASS
Temperature: 21.3°C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.1.21 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT vertical position
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Plot 8.1.22 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT vertical
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Date of Issue: 11-Feb-16

Test specification:

Section 24.232/RSS-133/, RF power output

Test procedure:

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

Test mode:

Compliance

Date(s):

09-Jun-15

Verdict:

PASS

Temperature: 21.3°C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 8.1.23 Transmitter carrier field strength at high frequency in vertical antenna polarization, EUT horizontal
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Plot 8.1.24 Transmitter carrier field strength at high frequency in horizontal antenna polarization, EUT horizontal
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HERMON LABORATORIES

Test specification: Section 24.238, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —

Date(s): 09-Jun-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC
Remarks: 3G module

8.2
8.2.1

8.2.2
8.2.2.1
8.2.2.2

8.2.2.3

8.2.3
8.231
8.2.3.2

8.2.3.3

Radiated spurious emission measurements of 3G module

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 8.2.1.

Table 8.2.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, | EIRP of spurious,| Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)*=
0.009 — 10™ harmonic* 43+10logP** -13 82.25

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

** - P js transmitter output power in Watts

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

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

The EUT was set up as shown in Figure 8.2.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 8.2.2 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 8.2.2, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 8.2.2 and shown in the associated plots.
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Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

09-Jun-15 - 08-Jul-15

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 3G module

Figure 8.2.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 8.2.2 Setup for spurious emission field strength measurements above 30 MHz
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Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 09-Jun-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Table 8.2.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 1850-1910 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8m

INVESTIGATED FREQUENCY RANGE: 0.009 — 19000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH:
TEST ANTENNA TYPE:

> Resolution bandwidth

Active loop (9 kHz — 30 MHz)

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

MODULATING SIGNAL: PRBS
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(puV/m) dB* kHz polarization height, m degrees

Low carrier frequency 1852.4 MHz

No emissions except fundamental carriers were found.

Mid carrier frequency 1880 MHz

No emissions except fundamental carriers were found.

High carrier frequency 1907.6 MHz

No emissions except fundamental carriers were found.

Verdict: Pass

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

Reference numbers of test equipment used

[ HLO446 | HLO521 |

HL1984 | HL3818 | HL4353 | HL4722 | HL4856 | HL 4933 |

Full description is given in Appendix A.
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 09-Jun-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.2.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
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TEST DISTANCE:
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 09-Jun-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.2.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
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TEST DISTANCE:

CARRIER FREQUENCY: Low
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 09-Jun-15 - 08-Jul-15

Verdict: PASS

Temperature: 22 °C Air Pressure: 1009 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 3G module

Plot 8.2.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low
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NOTE: 868 MHz carrier from RF module PG2
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 09-Jun-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.2.4 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low
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2.44GHz — WiFi fundamental
1852.4 MHz low frequency
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 09-Jun-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.2.5 Radiated emission measurements in 2900 — 6000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(3] (3]
ACTY DET: PERE ACTY DET: PEAK
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 09-Jun-15 - 08-Jul-15 Verdict: PASS
Temperature: 22 °C Air Pressure: 1009 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 3G module

Plot 8.2.6 Radiated emission measurements in 6.0 — 12.0 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
i Agilent @R % Agilent @R
Mkrl 11.993 1 GHz Mirl 11.967 8 GHz
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#Res BH 1 MHz #WBH 3 MHz Sweep 10.38 ms (8192 pts) #Res BH 1 MHz #WBH 3 MHz Sweep 10.38 ms (8192 pts)

CARRIER FREQUENCY: High
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Mkrl 11.915 @ GHz
59.38 dBpV/m

#Peak
Log

18

dB/
Offst

18
dB

1]
84.4

dBpY/
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Stop 12,8080 8 GHz

#Res BH 1 MHz #WBH 3 MHz Sweep 10.38 ms (8192 pts)
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Remarks: 3G module

Plot 8.2.7 Radiated emission measurements in 12.0 — 18.0 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
i Agilent @R 4 Agilent o R
Mkrl 17.812 5 GHz Mkrl 17.834 5 GHz
Ref 100 dBpY/m #htten B dB 61.84 dBRY/m  Ref 100 dBpV/m +htten @ dB 62.07 dBpv/m
#Peak #Peak
Log Log
10 19
dB/ dB/
Offst Offst
10 19
dB dB
ol + | ol L
s M v ™ ”MW
T TSP WP NP NN R b o st
Lafv Lafv
ML S2 ML 52
$3 FC 53 FC
A oAA A onn
£(fx £
FTun FTun
Snp S
Start 12,000 © Gz Stop 18.000 0 GHz  Start 12.000 8 GHz Stop 18.008 6 GHz
#Res BH 1 MHz #WBH 3 MHz Sweep 20.2 ms (8192 pts)  #Res BH 1 MHz #UBH 3 MHz Sweep 20.2 ms (8192 pts)

CARRIER FREQUENCY: High
% Agilent

Mkrl 17.991 2 GHz

Ref 198 dBpV/m #Atten @ dB 60.75

dBpV/m

#Peak
Log

18
dB/

Offst
18
dB

bl
84.4
dBpY/

LgAw

ML 52

53 FC
A AA

£(fx
FTun

Swp

Start 12,0680 B GHz
#Res BH 1 MHz

Stop 13.6
#UBH 3 MHz

0@ GHz

Sweep 20.2 ms (8192 pts)
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Plot 8.2.8 Radiated emission measurements in 18.0 — 19.0 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
i Agilent R T i Agilent R T
Mkr1 18.144250 GHz Mkr1 18.013875 GHz
Ref 90 dBpv/m Atten 5 dB 48.81 dBpv/m Ref 90 dBpv/m Atten 5 dB 48.02 dBpv/m
Peak Peak
Log Log
10 10
dB/f dB/f
DI o DI 1
A R A e e s W At S A A b
W1 52 W1 52
53 FC 53 FC
AAA AAA
Start 18 GHz Stop 19 GHz Start 18 GHz Stop 19 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 80 ms {8001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 80 ms {8001 pts)

CARRIER FREQUENCY: High
i Agilent R T

Mkr1 18.023125 GHz
Ref 90 dBv/m Atten 5 dB 49.26 dBpv/m
Peak
Log
10
dB/

DI

814 NMH USEHSPRHTPN AR VPRY PR ek '
dBy/

W52

53 FC

AAA

Start 18 GHz Stop 19 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 80 ms {8001 pts)
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8.3
8.3.1

8.3.2
8.3.2.1
8.3.2.2

8.3.2.3

8.3.3
8.3.3.1
8.3.3.2

8.3.3.3

8.3.4
8341
8.3.4.2

8.3.4.3
8.34.4
8.3.45

8.3.4.6
8.3.4.7

Radiated spurious emission measurements of 2G module

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 8.3.1.

Table 8.3.1 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 js transmitter output power in Watts

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

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 8.3.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 8.3.2 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 8.3.2, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 8.3.2 and shown in the associated plots.

Test procedure for substitution ERP measurements of spurious
The test equipment was set up as shown in Figure 8.3.3 and energized.

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

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

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

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

The above procedure was repeated at the rest of investigated frequencies.
The worst test results (the lowest margins) were recorded in Table 8.3.3 and shown in the associated plots.
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Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1008 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 2G module

Figure 8.3.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 8.3.2 Setup for spurious emission field strength measurements above 30 MHz
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Figure 8.3.3 Setup for substitution ERP measurements of spurious
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Table 8.3.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

1850-1910 MHz

3m

Semi anechoic chamber

0.8 m

0.009 — 19000 MHz

Peak

> Resolution bandwidth

Active loop (9 kHz — 30 MHz)

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

MODULATING SIGNAL: PRBS
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(puV/m) dB* kHz polarization height, m degrees
Low carrier frequency 1850.2MHz
7401.04 | 65.56 | 84.4 [ -1884 | 1000 ] Hor | 1.3 | 170
Mid carrier frequency 1880 MHz
7520.07 | 64.44 | 84.4 [ -19.96 | 1000 ] Hor | 1.3 | 160
High carrier frequency 1909.8 MHz
7638.92 | 63.98 | 84.4 [ 2042 T 1000 ] Hor | 1.6 | 170
*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
Table 8.3.3 Substitution EIRP of spurious test results
ASSIGNED FREQUENCY RANGE: 1850-1910 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
DETECTOR USED: Peak
VIDEO BANDWIDTH: > Resolution bandwidth
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
Frequency, st::elﬁlgdth RBW, Ant_enn'a RFc?ftr;)irtator Ant ggin, Cable loss, EIRP, Limit, Margin, Verdict
MHz dB( V/m; kHz | polarization dBm ’ dBi dB dBm dBm dB*
1)
Low carrier frequency
7401.04 | 6556 | 1000 | Hor [ 3977 [ 940 [ 271 | -3308 | -13.00 | -20.08 | Pass
Mid carrier frequency
7520.07 | 6444 ] 1000 | Hor [ 4102 | 956 | 273 | -3419 | -13.00 | -21.19 | Pass
High carrier frequency
7638.92 | 63.98 ] 1000 | Hor [ 4179 | 963 | 276 | -3492 | -13.00 | -21.92 | Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 1984 HL 3818 HL 4114 HL 4353 HL 4722 HL 4856
HL 4933

Full description is given in Appendix A.
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Plot 8.3.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

(@)

Lag
i@

REF 3@.@ dBul/m

Semi anechoic chamber
Vertical and Horizontal

3m

ACTY DET:
HWEAS DET:

PEAK

FERK GF RAUG
MKR 9.2 kHr
78,57 dBulsm

dBs

ATH
18 dE

M%mn ™ A

oL L Y L T
4.4

dBpls
VA SB

Wﬂm“f Ih'!.l"nli

SCFC
ACORR

START 9.8 kHz
FL RIF BW 1.8 kH:z

CARRIER FREQUENCY: High
(@]

RAYG BW 3 kHzr

STOF 15H8.8 kHz
SHF 7HB meec

ACTY DET: PEAK
MEAS DET: FEAK OF AUG
MER 3.9 kHz
E9.45 dBulim
LOG REF 38.8 oBpYsm
1B
dBs
ATH
1B dE
AWWwwmmmwﬂmmmm
oL Pty Mk N
ay.y ik gl
dBul s L R
YA SE
5C FC
ACORR

START 3.8 kHr
fiL RIF BW 1.8 kHz

RAWG BW 3 kHzr

STOF 150@.8 kHz
SWP 7HB meec

CARRIER FREQUENCY: Mid

(@]

LOG
1B
dBs
ATH
1@ dE

0L
gy.4
dEpl s
WA SE
SCFC
ACORR

STRET
RL

ACTY DET: PEAK
MERS DET: FEAE GP RAYG
MER 11.4 kHr
7@.09 dBplsm
REF 98.8 dBpWsm
MW i oty
R i

9.0 kHz
#IF BW 1.8 kHr

ST0F 13@.8 kHr

BANG BW 3 kHz SWP 7AB meec
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Plot 8.3.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(32 (32
ACTY DET: PEAK ACTY DET: PEAE
MERS DET: PEAK OF AWG MERS DET: PEAK OF AWG
MKR 158 kHz MKR 158 kHz
59,48 dBulsm 59,21 dBulsm
LOG REF 98.8 dBubsn LOG REF 98.8 dBubsn
] ]
dBs dBs
ATH ATH
{8 B {8 B
oL oL ey
IR I A IR a9
dBul/ St dBul/ oy
A 5B A 5B rh,
50 FC Ve 50 FC Ty
ACORR [rrivey ACORR il
" ol ot
M et JIH Ww""‘""\ Ferociit ot o I
START 158 kAz STOP 38,08 hAz START 158 kAz STOP 38,08 hAz
BT BIF B 18 kHz TAUG BW 3@ kHz SWP 895 msec BT BIF B 18 kHz TAUG BW 3@ kHz SWP 895 msec

CARRIER FREQUENCY: High
(@]

LOG  REF 3@.@ dBulsm
18

ACTY DET: FEAK

MEAS DET: FEAK OF AWG
MER 158 kHz
59.16 dBulim

dBs

ATN

18 dE

oL
4.y [

dBpl s P oy
MA 5B -
5C FC el
ACORR o

i T
START 158 kHr STOF 38,00 Mz
RL BIF BN 18 kHz BAUG BN 3 kHz SWP 835 msec
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Plot 8.3.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

(@)

ACTY DET: FEAK
MEAS DET: FEAK OF AWG
MER 537.9 MHz
49,81 dBulsm
LOG REF 9@.d dBpWsm FREAMP 0N
18
dB
ATH
28 dB
oL
g2 [T
dBpls [P R
A 5B e e -
SCFC e
ACORR e

START 3@ O MHz

RL IF BW 128 kHz AUG BW

CARRIER FREQUENCY: High

(%]

LOG  REF 3@.@ dBulsm

STOF 1.@0ARA COHz

300 kHz SWF 3BS meec

ACTY DET:
MERS DET:

PEAK

FERE OPF RUG
MER £3H.8 MHz
Y2, 78 dEplsm

FPREAMP ON

dBs

ATM
2@ dB

0L
ag.4

dBpl s ﬁ
1A 5B

SCFCY et

ACORR [t

START 3@ @ MHz
il IF BW 1TR kHz

AUG BN 3AB kHz

STOF 1.@@RA COHz
SWP 383 meec

Semi anechoic chamber
Vertical and Horizontal

3m
CARRIER FREQUENCY: Mid
)
ACTY DET: PEAK
MEAS DET: FEAE OF RAUG
MER £33.9 MHz
43,56 dBulsm
LG REF 94.8@ dBulsm PREAMP 0N
ip
dBs
ATH
2@ dBE
oL
82. 4 T
| e
dBpls ﬁ | ohesnrire]
nA SB e
SCFC W
ACoRR a2
START 3@ @ MHz STOF 1.@BRPA (Hz
RL IF EW 128 kHz AUG BN 38D kHz SHP 988 meec
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Plot 8.3.4 Radiated emission measurements in 1000 — 2000 MHz range

TEST SITE:
ANTENNA POLARIZATION:

Semi anechoic chamber
Vertical and Horizontal

TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(@2 (@2
ACTY DET: PERK ACTY DET: FEAK
MEARS DET: FERK OF AUG MEARS DET: FERK OF AUG
MER 1.B4Y3 GHz MER 1.B73 GHz
1B7.31 dBulsm 1B7.28 dBulsm
EEF QOFFST 1A.A dE EEF QOFFST 1A.A dE
LOC  REF 5@.8 dEulsm FRERMF ON LOC  REF 5@.8 dEulsm PREAMP 0N
1B 1B
dBs dB
ATH ATH
18 dE 18 dE
gh y (VN TP VI U D AR iy i gh Y **MMM¢M&Mm“MdmmmmMVHM¢WmWWM#A,dwwuNW«NM¢“M“M o
dEub/ dEub/
VA 3B VA 3B
30 FC 30 FC
ACORR ACORR
START 1 _B@Q CHz STOF ©.BRA GHz START 1 _B@Q CHz STOF ©.BRA GHz
FL #IF BW 1.8 MHz AUG BW 3 MHr SHP £A. B meec FL #IF BW 1.8 MHz AUG BW 3 MHr SHP £A. B meec

CARRIER FREQUENCY: High
(@)

REF OFFST 18.8 dE
LOG  REF 3.8 dBulsm

RCTY DET: FEAK

MERS DET: FEAE QF AUG
MER 1.983 GHz
167 .48 dBEplsm

PREALF 0N

18

dBs
ATH

18 dE

0L
au.y

dEplys
VA SE

SCFL
ACORR

START 1.@0R GHz

3TOP ©.HBA OHz

RL ®IF BEW 1.8 MHz AVG EW 3 MHz SHWF E8.8 meec

1960 MHz is the auxiliary base station frequency
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Plot 8.3.5 Radiated emission measurements in 2000 — 6000 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(@] (@]
ACTY DET: PEAK ACTY DET: PEPE
MEAS DET: PERK OF AUG MEAS DET: PERK OF AUG
MER 2.446 GHz MER 2.446 GHr
85,77 dBuVsm 99,82 dBpbsm
REF OFFST 18.8 dF REF OFFST 18.8 dF
LOG  REF 9A.8 dBulsm PREAMP ON LOG  REF 9A.8 dBulsm PREAMP ON
1@ 1@
dBs dBs
ATH ATH
18 dE 18 dE
|t d ot | st ot oottt
wwmeJLﬂAMWVWww“ - =" »MM\WhJMhJMMwmumAth%“W

oL oL
a4.y a4.y
dBpls dBpls
MA 5B MA 5B
50 Fi 50 Fi
ACORR ACORR
START 2.@ER GHz STOP E.BEA GH: START 2.@ER GHz STOP E.BEA GH:
RL  ®#1F EW 1.@ MHz BAYG BW 3 MHr SWP B1.E msec RL  ®#1F EW 1.@ MHz BAYG BW 3 MHr SWP B1.E msec

CARRIER FREQUENCY: High

(%]

FEF OFFST 18.8 dB
LOG  REF 38,8 dEplsm
18

ACTY DET: FEAK
MERS DET: FEAK OF AUG

MER €.448 GHz
33,88 dEplsm

FPREAMP ON

dBs

ATM
18 dE

oL
.y

dBpl s
1A 5B

iC FC
ACORR

START 2.@@0 GHz
fiL RIF BW 1.8 MHz

RAWG BW 3 MHz

STOF E.HBA GH:
SWF Bl .B meaec

2446 MHz is a carrier frequency of Wi-Fi module
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Plot 8.3.6 Radiated emission measurements in 6.0 — 12.0 GHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
# Agilent &R i Agilent & R
Mkrl 11.912 1 GHz Mkrl 7.520 0 GHz
Ref 16@ dBp/m #Atten B dB 58.48 dBpW/m  Ref 188 dBpV/m #Atten @ dB 61.24 dBpY/m
#Peak #Peak
Loy Log
18 18
dB/ dB/
Offst Offst
10 19
dB dB
1] ] 1
3%’4\1/ : ié'Aw i
4 v R " o
LRy W’W Leflv | e e S o it o ot el
ML 52| ML S2
$3 FC 53 FC
A AR A AR
£(fx £(fk
FTun FTun
Swp Swp
Start 6.908 @ GHz Stop 12.008 B GHz  Start 6.808 6 GHz Stop 12.898 6 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 10.38 ms (8192 pts)  #Res BH 1 MHz #UBH 3 MHz Sweep 10.33 ms (3192 pts)

CARRIER FREQUENCY: High
i Agilent @R

Mkrl 7.639 4 GHz
Ref 108 dBpl/m #Atten @ dB 59.68 dBpY/m
#Peak
Log
19
dB/
Difst
19
dB
Dl
84.4

1

Py
dBpl/|
LgAw
ML 52|
$3 FC
A AR
£(:
FTun
Swp

Start 6.808 0 GHz Stop 12,008 B GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 10.38 ms (8192 pts)

Page 85 of 100



HERMON LABORATORIES

Report ID: VISRAD_FCC 26893 22 24.docx
Date of Issue: 11-Feb-16

Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 09-Jun-15 - 08-Jul-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1008 hPa Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.3.7 Radiated emission measurements in 12.0 — 18.0 GHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
% Agilent @R # Agilent @ R
Mkrl 17.925 3 GHz Mkrl 14178 5 GHz
Ref 169 dBp\/m #htten @ dB 60.54 dBpY/m Ref 108 dBpY/m #Atten 8 dB 60.41 dBpV/m
#Peak #Peak
Log Log
10 18
dB/ dB/
Offst OFfst
19 18
dB dB
ol 1 ol .
84.4 344
B/ WWWM i/ MWM%WWW
LgAw M LgAw
ML 52 ML 52
33 FC $3 FC
A AR A AR
£(fx £
FTun FTun
Swp Sup
Start 12.0688 0 GHz Stop 15.800 § GHz Start 12,668 6 GHz Stop 18.000 © GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20.2 ms (8192 pts) #Res BH 1 MHz #YBW 3 MHz Sweep 20.2 ms (8192 pts)

CARRIER FREQUENCY: High
#% Agilent

Ret 108 dBpl/m #Atten @ dB

Mkrl 17.787 7 GHz
61.87 dBpV/m

#Peak
Log

18
dB/

Offst

1@
dB

1]
84.4

lor

T T i o ity
LgAw

ML 52

33 FC
A AA

£0F:
FTun

Swp

Start 12.008 8 GHz

Stop 18,008 @ GHz

#Res BH 1 MHz #UBH 3 MHz Sweep 20.2 ms (8192 pts)
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance

Date(s): 09-Jun-15 - 08-Jul-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1008 hPa

Relative Humidity: 51 % | Power Supply: 120 VAC

Remarks: 2G module

Plot 8.3.8 Radiated emission measurements in 18.0 — 19.9 GHz range

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low
i Agilent R T

Semi anechoic chamber
Vertical and Horizontal
3m

CARRIER FREQUENCY: Mid
#i- Agilent R T

Mkr1 18.007375 GHz

Mkr1 18.413875 GHz

Ref 90 dBv/m Atten 5 dB 48.33 dBpv/m Ref90 dByv/m Atten 5 dB 48.59 dBpv/m
Peak Feak

Log Log

10 10

dB/ dB/

ol L DI o

844

B B e et A e S e

844 #m”mm.m.”“"“ IIIMI ) A gl ;
dByh

W1 52

W1 52

53 FC 53 FC
A AA A AA
Start 18 GHz Stop 19 GHz Start 18 GHz Stop 19 GHz

#Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts)
|
CARRIER FREQUENCY: High

i Agilent R T
Mkr1 18.125250 GHz

Ref 90 dBpv/m Atten 5 dB 48.79 dBpv/m
Peak

Log

10

dB/

DI 5

T T B S RSV B PRSTJVIN VU VH DYV

dBy//

W1 52
33 FC

Start 18 GHz Stop 19 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts)

#Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts)
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Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 24.238; TIA/EIA-603-D, Section 2.2.12

Test mode:

Compliance

Date(s):

09-Jun-15 - 08-Jul-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1008 hPa

Relative Humidity: 51 %

| Power Supply: 120 VAC

Remarks: 2G module

Plot 8.3.9 Radiated emission measurements at the 3’ harmonic

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

Semi anechoic chamber
Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid

# Agilent &R i Agilent & R
Mkrl 7.491 04 GHz Mkrl 7.520 67 GHz
Ref 16@ dBp/m #Atten B dB £5.56 dBpW/m  Ref 188 dBpV/m #Atten @ dB 64.44 dBpY/m
#Peak #Peak
Log Log
18 18
dB/ dB/
Offst Offst
10 19
dB " dB
ol ol 5
844 i 8.4 o frny |
dBwil /| " P \\“m.“ I - - dB"'W&wn sty .-w-.www"'.. [ byl ol Lodhokli
LgRv LgRAw
ML 52 ML S2
$3 FC 53 FC
A AR A AR
£(fx £(fk
FTun FTun
Swp Swp
Center 7.480 88 GHz Span 18 MHz  Center 7.520 08 GHz Span 18 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts)  #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts)
CARRIER FREQUENCY: High
i Agilent &R
Mkrl 7.638 92 GHz
Ref 16@ dBp/m #Atten B dB £3.98 dBpY/m
#Peak
Log
18
dB/
Offst
10
dB .
1]
84.4 MW
dBpl/ tphas b sl », J}\JM ‘NM. " rdlnirhd. PPT WPATORSTR
LgAw
ML 52
$3 FC
A AR
£(:
FTun
Swp
Center 7.639 26 GHz Span 18 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts)
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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 kHz - 30 MHz EMCO 6502 2857 13-Jan-15 13-Jan-16

0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 22-Oct-15 | 22-Oct-16
RF filter section 9 kHz-6.5 GHz Packard 00319,

3448A002
53

0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 15-May-15 | 15-May-16
TIE, 26 - 2000 MHz

0661 | Generator Swept Signal, 10 MHz to Hewlett 83640B 3614A002 | 07-Apr-15 | 07-Apr-16
40 GHz, + 10 dBm Packard 66

1565 | Antenna, Dipole, Tunable 500 - 1000 MHz | Electro-Metrics | TDS-30-2 | 334 05-Feb-15 | 05-Feb-16

1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 17-Apr-15 | 17-Apr-16
Horn, 1 to 18 GHz, 300 W Systems

2871 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-8155- | 2871 02-Dec-14 | 02-Dec-15
6.4 m, SMA - SMA 00

3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 29-Apr-15 | 29-Apr-16
3 Hz- 44 GHz Technologies 88

4114 | Antenna, Double-Ridged Waveguide ETS Lindgren 3117 00123515 19-Dec-14 | 19-Dec-15
Horn, 1 to 18 GHz

4279 | Test Cable , DC-18 GHz, 4.6 m, Mini-Circuits APC- 0757A 20-Nov-14 | 20-Nov-15
N/M - N/M 15FT-

NMNM+

4353 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 15-Mar-15 | 15-Mar-16
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003

4722 | Low Loss Armored Test Cable, MegaPhase NC29- 51228701 31-Aug-15 | 31-Aug-16
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 001

4856 | Amplifier, solid state, 18 GHz to 40 GHz, Quinstar QGW- 167790010 | 03-Apr-15 03-Apr-16
20 dBm output power Technology 18402023 | 01

-JO
4933 | Active Horn Antenna, 1 GHz to 18 GHz Com-Power AHA-118 701046 04-Sep-15 | 04-Sep-16
Corporation
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10 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Transmitter tests
Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +45dB
Occupied bandwidth +8%
Conducted emissions at RF antenna connector 9kHzt0 2.9 GHz: + 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5 dB

6.46 GHz to 13.2 GHz: £ 4.3 dB

13.2 GHz t0 22.0 GHz: + 5.0 dB

22.0 GHz to 26.8 GHz: £ 5.5 dB

26.8 GHz t0 40.0 GHz: + 4.8 dB
Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +4.5dB

Frequency stability 30 — 300 MHz: £ 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)

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 C

Test laboratory description

Report ID: VISRAD_FCC 26893 22 24.docx

Date of Issue: 11-Feb-16

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and

telecommunication testing facility.

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; 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, C-845 for conducted emissions site, T-1606 for conducted emissions at
telecommunication ports), has a status of a Telefication - Listed Testing Laboratory, Certificate No. L138/00. The laboratory
is accredited by American Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for electromagnetic
compatibility, product safety, telecommunications testing and environmental simulation (for exact scope please refer to
Certificate No. 839.01). The FCC Designation Number is IL1001.

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D

FCC 47CFR part 22: 2014
FCC 47CFR part 24: 2014
FCC 47CFR part 1: 2014
FCC 47CFR part 2: 2014
ANSI C63.2: 1996

ANSI C63.4: 2009

ANSI/TIA/EIA-603-D: 2010

RSS-132 issue 3,
January 2013

RSS-133 issue 6
January 2013

SRSP-510 issue 4
February 2008

Specification references

Private land mobile radio services
Private land mobile radio services

Practice and procedure

Frequency allocations and radio treaty matters; general rules and regulations

American National Standard for Instrumentation-Electromagnetic Noise and Field

Strength, 10 kHz to 40 GHz-Specifications.

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.

Land Mobile FM or PM Communications Equipment Measurement and Performance

Standards

Cellular Telephone Systems Operating in the Bands 824-849 MHz and 869-894 MHz

2 GHz Personal Communications Services

Technical Requirements for Personal Communications Services in the Bands

1850-1915 MHz and 1930-1995 MHz
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13 APPENDIX E Test equipment correction factors

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

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

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(nV) to convert it into field
strength in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO Model 3141
Ser.N0.1011, HL 0604
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Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 7.1 660 21.4 1400 27.9
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 22.1 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 24.1 1640 29.2
190 10.3 920 24.1 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 24.1 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor
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Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 11-Feb-16

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 35.4
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 41.1
14000.0 41.6
14500.0 41.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 494

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor
Double-ridged waveguide horn antenna
ETS Lindgren, Model 3117, serial number: 00123515, HL 4114

Antenna factor, dB/m
Frequency, MHz
Measured Manufacturer Deviation
1000 28.0 28.4 -0.4
1500 28.0 274 0.6
2000 31.2 30.9 0.3
2500 325 334 -0.9
3000 32.9 32.6 0.3
3500 32.7 32.8 -0.1
4000 33.1 334 -0.3
4500 33.8 33.9 -0.1
5000 33.8 34.1 -0.3
5500 34.4 34.5 -0.1
6000 35.0 35.2 -0.2
6500 35.4 355 -0.1
7000 35.7 35.7 0.0
7500 35.9 35.7 0.2
8000 35.8 35.8 0.0
8500 35.9 35.8 0.1
9000 36.3 36.2 0.1
9500 36.6 36.6 0.0
10000 37.1 37.1 0.0
10500 37.6 375 0.1
11000 37.9 37.7 0.2
11500 38.5 38.1 0.4
12000 39.2 38.7 0.5
12500 39.0 38.9 0.1
13000 39.1 39.1 0.0
13500 38.9 38.8 0.1
14000 39.0 38.8 0.2
14500 39.6 39.9 -0.3
15000 39.9 39.7 0.2
15500 39.9 40.1 -0.2
16000 40.7 40.8 -0.1
16500 41.3 41.8 -0.5
17000 42.5 42.1 0.4
17500 41.3 41.2 0.1
18000 41.4 40.9 0.5

Antenna factor is to be added to receiver meter reading in dB(uV) to convert to field strength in dB(uV/meter)
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Cable loss
Cable coaxial, Huber-Suhner, 18 GHz, 6.4 m, SMA - SMA, model 198-8155-00,
HL 2871
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB

10 0.12 5750 2.34 12000 3.55

30 0.14 6000 2.39 12250 3.61
100 0.27 6250 2.46 12500 3.67
250 0.45 6500 2.52 12750 3.74
500 0.63 6750 2.58 13000 3.79
750 0.76 7000 2.64 13250 3.82
1000 0.89 7250 2.68 13500 3.83
1250 1.01 7500 2.73 13750 3.83
1500 1.12 7750 2.78 14000 3.88
1750 1.23 8000 2.83 14250 3.93
2000 1.32 8250 2.88 14500 3.96
2250 141 8500 2.94 14750 4.01
2500 1.49 8750 2.97 15000 4.00
2750 1.58 9000 3.02 15250 4.01
3000 1.66 9250 3.07 15500 4.00
3250 1.73 9500 3.13 15750 4.13
3500 1.80 9750 3.18 16000 4.22
3750 1.87 10000 3.21 16250 4.29
4000 1.93 10250 3.26 16500 4.29
4250 2.01 10500 3.30 16750 4.32
4500 2.06 10750 3.36 17000 4.37
4750 2.12 11000 3.39 17250 4.45
5000 2.17 11250 3.44 17500 4.49
5250 2.24 11500 3.48 17750 4.53
5500 2.29 11750 3.52 18000 4.55
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Test cable, Mini-Circuits, S/N 0757A, 18 GHz, 4.6 m, N/M - N/M

APC-15FT-NMNM+, HL 4279

Frequency, ?;:;e Frequency, Cable loss, Frequency, Cable Frequency, Cable

MHz dB ’ MHz dB MHz loss, dB MHz loss, dB
10 0.26 5000 4.23 10200 6.47 15400 8.46
30 0.26 5100 4.28 10300 6.53 15500 8.49
50 0.34 5200 4.32 10400 6.57 15600 8.50
100 0.50 5300 4.37 10500 6.59 15700 8.53
200 0.72 5400 4.41 10600 6.62 15800 8.56
300 0.90 5500 4.46 10700 6.64 15900 8.60
400 1.05 5600 4.51 10800 6.66 16000 8.62
500 1.20 5700 4.57 10900 6.69 16100 8.65
600 1.31 5800 4.61 11000 6.69 16200 8.68
700 1.44 5900 4.64 11100 6.70 16300 8.70
800 1.53 6000 4.70 11200 6.72 16400 8.72
900 1.63 6100 4.75 11300 6.74 16500 8.76

1000 1.74 6200 4.76 11400 6.79 16600 8.77

1100 1.83 6300 4.82 11500 6.83 16700 8.78

1200 1.92 6400 4.83 11600 6.85 16800 8.82

1300 2.01 6500 4.88 11700 6.89 16900 8.85

1400 2.09 6600 4.90 11800 6.94 17000 8.91

1500 2.17 6700 4.95 11900 7.00 17100 8.94

1600 2.25 6800 5.01 12000 7.04 17200 8.98

1700 2.33 6900 4.98 12100 7.10 17300 9.03

1800 2.39 7000 5.03 12200 7.18 17400 9.05

1900 2.47 7100 5.11 12300 7.23 17500 9.08

2000 2.53 7200 5.13 12400 7.29 17600 9.10

2100 2.60 7300 5.20 12500 7.34 17700 9.12

2200 2.67 7400 5.28 12600 7.39 17800 9.14

2300 2.74 7500 5.33 12700 7.45 17900 9.17

2400 2.80 7600 5.37 12800 7.49 18000 9.21

2500 2.87 7700 5.44 12900 7.53

2600 2.92 7800 5.52 13000 7.58

2700 3.00 7900 5.56 13100 7.62

2800 3.06 8000 5.63 13200 7.67

2900 3.12 8100 5.67 13300 7.71

3000 3.18 8200 5.71 13400 7.74

3100 3.24 8300 5.76 13500 7.79

3200 3.30 8400 5.79 13600 7.82

3300 3.35 8500 5.85 13700 7.84

3400 341 8600 5.88 13800 7.87

3500 3.46 8700 5.92 13900 7.90

3600 3.51 8800 5.96 14000 7.94

3700 3.56 8900 6.02 14100 7.98

3800 3.61 9000 6.05 14200 8.01

3900 3.66 9100 6.08 14300 8.05

4000 3.71 9200 6.15 14400 8.10

4100 3.77 9300 6.18 14500 8.12

4200 3.83 9400 6.20 14600 8.16

4300 3.89 9500 6.25 14700 8.22

4400 3.94 9600 6.28 14800 8.26

4500 3.99 9700 6.31 14900 8.29

4600 4.05 9800 6.35 15000 8.33

4700 4.09 9900 6.37 15100 8.39

4800 4.15 10000 6.40 15200 8.41

4900 4.19 10100 6.45 15300 8.44
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Cable loss
Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,
NC29-N1N1-244S/N 12025101 003,

HL 4353
Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
50 0.20 9000 2.71
100 0.27 9500 2.81
300 0.47 10000 2.90
500 0.61 10500 2.97
1000 0.87 11000 3.06
1500 1.07 11500 3.13
2000 1.24 12000 3.20
2500 1.39 12500 3.26
3000 1.53 13000 3.34
3500 1.65 13500 3.39
4000 1.77 14000 3.47
4500 1.89 14500 3.54
5000 1.99 15000 3.62
5500 2.07 15500 3.69
6000 2.20 16000 3.76
6500 2.30 16500 3.83
7000 2.39 17000 3.86
7500 2.51 17500 3.94
8000 2.58 18000 4.02
8500 2.65

Page 98 of 100



|
H|

HERMON LABORATORIES

Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,

Cable loss
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NC29-N1N1-244, S/N 51228701001

HL 4722
Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
50 0.22 9000 2.93
100 0.30 9500 3.06
300 0.52 10000 3.16
500 0.66 10500 3.20
1000 0.93 11000 3.34
1500 1.15 11500 3.39
2000 1.33 12000 3.48
2500 1.49 12500 3.55
3000 1.64 13000 3.66
3500 1.77 13500 3.75
4000 1.90 14000 3.76
4500 2.03 14500 3.87
5000 2.17 15000 3.98
5500 2.30 15500 4.01
6000 2.39 16000 414
6500 2.51 16500 4.15
7000 2.59 17000 4.32
7500 2.67 17500 4.36
8000 2.76 18000 4.38
8500 2.84
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14 APPENDIX F

A

AC
AM
AVRG
cm

dB
dBm
dB(uV)
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

\%

WB
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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°)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

wideband
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