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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Airspan Networks Inc.

777 Yamato, Road Suite 310 Boca Raton, FL 33431, USA
+1 561 893 8670

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

LTE Base Station

Transceiver

AirHarmony 1000D 2.61-2.69 GHz (B41H)
7CEFFACCB684 (High band)

Co

14.14.50.071

16-Nov-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):

Airspan Networks Inc.

777 Yamato, Road Suite 310 Boca Raton, FL 33431, USA
+1 561 893 8670

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

27592

Date of Issue: 26-Jan-16

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

16-Nov-15
08-Dec-15
FCC 47CFR part 27
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5 Tests summary

Test
Transmitter characteristics
Section 27.50(h), Peak output power at RF antenna connector
Section 27.50(h)(4), Spectral power density
Section 2.1091, 27.52, RF safety

Report ID: AIRRAD_FCC.27592_HB.docx

Section 27.53(m)(2), Spurious emissions at RF antenna connector

Section 27.53(m)(2), Band edge emissions at RF antenna connector

Section 27.53(m)(2), Radiated spurious emissions
Section 27.54, Frequency stability
Section 2.1049, Occupied bandwidth

Date of Issue: 26-Jan-16

Status

Pass
Pass

Pass, exhibit provided in
Application for certification

Pass
Pass
Pass
Pass
Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product

under test complies in full with the requirements tested.

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

Name and Title

Date

Signature

Tested by: Mrs. E. Pitt, test engineer

December 8, 2015

#

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

December 29, 2015

e

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

January 26, 2016

4
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6 EUT description

6.1 General information
The EUT, Base station radio, AirHarmony 1000D 2.61-2.69 GHz (B41H), is part of a LTE broadband fixed cellular
wireless access system. The system provides a radio link between an end-user (a subscriber) and a network to
give high-speed data access. The AirHarmony’s transceiver/receiver (Up to 64 QAM modulation, data rate up to 95)
uses OFDM and operating in TDD mode, equipped with a 18 dBi external antenna. The maximum total RF output
power (not including antenna gain) is 40.61 dBm for 18 dBi antenna and it can be reduced by software.
The AirHarmony is installed outdoors and typically is mounted on a pole. The Subscriber transmits and receives
traffic to and from the base station respectively. The transceiver provides subscribers with "always-on" Internet,
high speed data only, or data and voice (VolP) services and is configured with a unique base station reference
number, preventing the LTE UE from relocating to another subscriber premises without authorization.
6.2 Ports and lines
Port o Cable
type Port description | Connected from Connected to Qty. | Cable type length, m
Power AC power AC mains Power Box 1 Unshielded 3
Power DC power Power Box EUT 1 Unshielded 3
Signal GPS EUT GPS external antenna 1 Coax 3
Signal Ethernet EUT Power Box 1 FTP 3
Signal Ethernet Power Box Laptop 1 NA NA
RF RF Link (Tx/Rx EUT Anntena 2 Coax 0.5
Signal* Serial* Not connected Not connected 1 NA NA
* For maintenance only
6.3  Support and test equipment
Description Manufacturer Model number Serial number
Laptop Dell E7450 8TYRP32
6.4 Changes made in the EUT

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

Base Station

. Serial
DC input Eth Maint. Tx/Rx1  Tx/Rx2 GPS

o m o 00 o

Power Box
input  Eth POE
100 - 240VAC =
g | EUT

RS232 to USB convertor
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6.6

Report ID: AIRRAD_FCC.27592_HB.docx

Transmitter characteristics

Date of Issue: 26-Jan-16

Type of equipment

V 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
Vv fixed Always at a distance more than 2 m from all people
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

2618.0 — 2690.0 MHz

Band edge according to EBS/BRS blocks

2614.0 — 2690.0 MHz

Operating frequency

2620.5 — 2687.5 MHz for 5 MHz OBW
2623.0 — 2685.0 MHz for 10 MHz OBW
2628.0 — 2680.0 MHz for 20 MHz OBW

RF channel spacing

5 MHz; 10 MHz, 20 MHz

Maximum rated output power At transmitter 50 Q RF output connector (aggregate power of both  40.61 dBm
RF chains)
No
continuous variable
Is transmitter output power variable? V stepped variable with step size 0.25 dB
\% Yes —
minimum RF power -30 dBm
maximum RF power at antenna connector 37.00 dBm
Antenna connection
V with temporary RF connector

unique coupling

\%

standard connector Integral

without temporary RF connector

Antennal/s technical characteristics

Type Manufacturer Model number Gain

External ALPHA Wireless Ltd AW3007 18 dBi
External ALPHA Wireless Ltd AW3008 17 dBi
External sector Cobham Antenna Systems [ SA12-2.5-DS/1915 11 dBi

Transmitter aggregate data rate/s, MBps

Transmitter 26dBc power bandwidth

Type of modulation

QPSK 16QAM 64QAM

5 MHz 5.3 10.7 23.0
10 MHz 10.7 22.7 473
20 MHz 23.4 45.4 95.0

Type of multiplexing TDD

Modulating test signal (baseband) PRBS

Maximum transmitter duty cycle in normal use 75% | |

Transmitter power source

Nominal rated voltage | Battery type
DC Nominal rated voltage
V AC mains Nominal rated voltage 120VAC | Frequency
Common power source for transmitter and receiver \Y yes no

Page 7 of 110



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

7 Transmitter tests according to 47CFR part 27

7.1 Occupied bandwidth test

71.1 General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table

7.1.1.

Table 7.1.1 Occupied bandwidth limits

Assigned frequency,
MHz

Modulation envelope reference points*,
dBc

Maximum allowed bandwidth,
kHz

2614.0 — 2690.0 MHz

26

NA

* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.

7.1.2  Test procedure

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

7.1.2.2 The EUT was set to transmit the normal modulated signal and actual channel width was measured at the 26 dBc
modulation envelope reference points.

7.1.2.3 The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the
reference points on modulation envelope and provided in Table 7.1.2 and the associated plots.

EUT

Figure 7.1.1 Occupied bandwidth test setup

Antenna output

Spectrum

p Attenuator

analyzer
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.1.2 Occupied bandwidth test results

DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
EBW: 5 MHz
Carrier frequency, MHz | OBW 26 dBc, MHz | OBW 99%. MHz | Limit,kHz | Verdict
OPSK
2620.5 4.762 4.416 NA Pass
2654.0 4.764 4.409 NA Pass
2687.5 4.745 4.418 NA Pass
64QAM
2620.5 4.729 4.398 NA Pass
2654.0 4.753 4.415 NA Pass
2687.5 4.740 4.409 NA Pass
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
EBW: 10 MHz
Carrier frequency, MHz | OBW 26 dBc, MHz | OBW 99%. MHz | Limit,kHz | Verdict
OPSK
2623 9.448 8.916 NA Pass
2654 9.440 8.917 NA Pass
2685 9.454 8.924 NA Pass
640Q0AM
2623 9.435 8.946 NA Pass
2654 9.484 8.941 NA Pass
2685 9.444 8.937 NA Pass
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 200 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
EBW: 20 MHz
Carrier frequency, MHz | OBW 26 dBc, MHz | OBW 99%. MHz | Limit,kHz | Verdict
OPSK
2628 18.583 17.576 NA Pass
2654 18.556 17.521 NA Pass
2680 18.541 17.565 NA Pass
640QAM
2628 18.531 17.514 NA Pass
2654 18.559 17.527 NA Pass
2680 18.578 17.532 NA Pass

Reference numbers of test equipment used
[ HL3818 | | |
Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.1 Occupied bandwidth test results at low frequency, 5 MHz EBW, QPSK, RF#2

- Agilent

Rel 40 dBm Atten 10 dB

R T

#Peak

L
Y s

dB/ /

Ofist N

48.7
dB J{

Lghv

M1 52

Center 2.620 500 GHz
#Res BW 100 kHz

Occupied Bandwidth

4.4158 MHz
Transmit Fieq Emor 3.357 kHz
% dB Bandwidth 4.762 MHz

Span 10 MHz
#VBW 1 MHz Sweep 1 ms (601 pts)

Occ BW % Pwr 99.00 %
xdB  -26.00dB

Plot 7.1.2 Occupied bandwidth test results at mid frequency, 5 MHz EBW, QPSK, RF#2

i Agilent

Rel 40 dBm Atten 10 dB

R T

#Peak

Log
10

dB/ /

Offst S [

' /

wm%m

LghAv

M1 52

Center 2.654 000 GHz
#Res BW 100 kHz

Occupied Bandwidth

4.4088 MHz
Transmit Freq Emor 3.864 kHz
% dB Bandwidth 4.764 MHz

Span 10 MHz
#VBW 1 MHz Sweep 1 ms (601 pis)

Qcc BW % Pwr 99.00 %
xdB  -26.00dB
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.3 Occupied bandwidth test results at high frequency, 5 MHz EBW, QPSK, RF#2

- Agilent

Rel 40 dBm Atten 10 dB

R T

#Peak

Log

10 yw-«vwwww—wxmmww

dB/ /

Ofist N {

@ o

Lghv

M1 52

Center 2.687 500 GHz
#Res BW 100 kHz

Occupied Bandwidth

4.4127 MHz
Transmit Fieq Emor -1.415 kHz
% dB Bandwidth 4.745 MHz

Span 10 MHz
#VBW 1 MHz Sweep 1 ms (601 pts)

Occ BW % Pwr 99.00 %
xdB  -26.00dB

Plot 7.1.4 Occupied bandwidth test results at low frequency, 5 MHz EBW, 64QAM, RF#2

#ir Agilent R T

Rel 40 dBm Atten 10 dB

#Peak

Log Y R LS L B

10 ' ®

dB/ / \

Olist N |«

48.7 \

dB T — o

L™ [y

Lghv

M1 S2

Center 2.620 500 GHz Span 10 MHz

#Res BW 100 kHz #VBW 1 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth Qce BW % Puwr 99.00 %

4 3976 MHz
Transmit Fieq Emor 5.969 kHz
x dB Bandwidth 4.729 MHz

»dB  -26.00dB
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

17-Nov-15 - 24-Nov-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.1.5 Occupied bandwidth test results at mid frequency, 5 MHz EBW, 64QAM, RF#2

- Agilent

Rel 40 dBm

#Peak
Log
10
dB/
Ofist
487
dB

Lghv

M1 52
Center

#Res BW 100 kHz

Atten 10 dB

R

T

o

2.654 000 GHz
#VBW 1 MHz

Occupied Bandwidth

Transmit Fieq Emor
x dB Bandwidth

4.4153 MHz

5.154 kHz
4.753 MHz

Occ BW % Pwr

Span 10 MHz
Sweep 1 ms (601 pts)

99.00 %

»dB  -26.00dB

Plot 7.1.6 Occupied bandwidth test results at high frequency, 5 MHz EBW, 64QAM, RF#2

i Agilent

Rel 40 dBm

#Peak
Log
10
dB/
Ofist
48.7
dB

LghAv

M1 S2
Center

#Res BW 100 kHz

Atten 10 dB

R

T

?vMMWMMmMWWﬂJ\u\(

/

>/

e

T

& YA

2.687 500 GHz
#VBW 1 MHz

Occupied Bandwidth

Transmit Freq Emor
% dB Bandwidth

4.4094 MHz

4.379 kHz
4.740 MHz

Qcc BW % Pwr

Span 10 MHz
Sweep 1 ms (601 pis)

99.00 %

xdB  -26.00 dB
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.7 Occupied bandwidth test results at low frequency, 10 MHz EBW, QPSK, RF#2

- Agilent

Rel 40 dBm Atten 10 dB

#Peak
Log
10
dB/
Ofist
487
dB

Lghv

M1 52

R T

?.uwv-w«\ At bt o )

[
I

i
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~
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»
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BT

Center 2.623 00 GHz
#Res BW 100 kHz

Occupied Bandwidth

8.9161 MHz
Transmit Fieq Emor 2.186 kHz
% dB Bandwidth 9.448 MHz

#VBW 1 MHz

Span 20 MHz
Sweep 1.88 ms (601 pts)

Occ BW % Pwr 99.00 %
xdB  -26.00dB

Plot 7.1.8 Occupied bandwidth test results at mid frequency, 10 MHz EBW, QPSK, RF#2

i Agilent

Rel 40 dBm Atten 10 dB

#Peak
Log
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dB/
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dB
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J
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"
B

Center 2.654 00 GHz
#Res BW 100 kHz

Occupied Bandwidth

8.9167 MHz
Transmit Freq Emor -2.062 kHz
% dB Bandwidth 9.440 MHz

#VBW 1 MHz

Span 20 MHz
Sweep 1.88 ms (601 pis)

Qcc BW % Pwr 99.00 %
xdB  -26.00dB
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.9 Occupied bandwidth test results at high frequency, 10 MHz EBW, QPSK, RF#2

- Agilent
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»dB  -26.00dB

Plot 7.1.10 Occupied bandwidth test results at low frequency, 10 MHz EBW, 64QAM, RF#2
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Page 14 of 110



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.11 Occupied bandwidth test results at mid frequency, 10 MHz EBW, 64QAM, RF#2

- Agilent
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#VBW 1 MHz Sweep 1.88 ms (601 pts)

Occ BW % Pwr 99.00 %
xdB  -26.00dB

Plot 7.1.12 Occupied bandwidth test results at high frequency, 10 MHz EBW, 64QAM, RF#2
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.13 Occupied bandwidth test results at low frequency, 20 MHz EBW, QPSK, RF#2
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Plot 7.1.14 Occupied bandwidth test results at mid frequency, 20 MHz EBW, QPSK, RF#2
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 17-Nov-15 - 24-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.1.15 Occupied bandwidth test results at high frequency, 20 MHz EBW, QPSK, RF#2

e Agilent R T
Rel 40 dBm #Atten 16 dB
#Peak
|1_:]Jg PSS ST Y S IR
dB/
Ofist 5 ) |
48.7 )| L
dB
T e om0
Lghv
M1 52
Center 2.680 00 GHz Span 30 MHz
#Res BW 200 kHz #VBW 3 MHz #5weep 50 ms (601 pts)
Occupied Bandwidth QOce BW % Pur 99.00 %

17.5650 MHz
Transmit Fieq Emor -7.475 kHz
% dB Bandwidth 18.541 MHz

»dB  -26.00dB

Plot 7.1.16 Occupied bandwidth test results at low frequency, 20 MHz EBW, 64QAM, RF#2

it Agilent

Rel 40 dBm #Alten 16 dB

R T

#Peak

Log
10

A et et s e ek e

dB/

Otist

- —

Lghv

M1 52

Center 2.628 00 GHz
#Res BW 200 kHz

Occupied Bandwidth
17.5139 MHz

Transmit Fieq Emor -14.943 kHz
x dB Bandwidth 18.5631 MHz

Span 30 MHz
#VBW 2 MHz #5weep 50 ms (601 pts)

Qcc BW % Pwr 99.00 %
%»dB -26.00dB
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

17-Nov-15 - 24-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.1.17 Occupied bandwidth test results at mid frequency, 20 MHz EBW, 64QAM, RF#2

- Agilent

Rel 40 dBm
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dB/
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dB
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99.00 %
-26.00 dB

Plot 7.1.18 Occupied bandwidth test results at high frequency, 20 MHz EBW, 64QAM, RF#2

i Agilent
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

17-Nov-15 - 30-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

7.2
7.2.1

7.2.2

7221
7222
7.2.2.3
7224

7.2.25

Peak output power test

General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.2.1.

Table 7.2.1 Peak output power limits

Maximum peak output power
dBm

Assigned frequency

Transmitter type range, MHz

63+10log(X/Y)+10log(360/beamwidth)

Maximum peak power density
dBm/100 kHz

Main, booster and base

) 2614 — 2690
stations

EIRP+10l0g(0.1/Y)

X is the actual channel width in MHz (occupied bandwidth),

Y is frequency assignments for the BRS/EBS band

Beamwidth is the total horizontal plane beam width of the individual transmitting antenna for the station or any
sector measured at the half-power points.

Test procedure

The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.

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

The average output power was measured with power meter as provided in Table 7.2.2 to Table 7.2.4.

The power spectral density was measured with spectrum analyzer as provided in Table 7.2.5 to Table 7.2.7 and the
associated plots..

The test results are provided in the tables below and associated plots.

Figure 7.2.1 Peak output power test setup

Trigger

output

Power Meter

EUT Coupler

Attenuator

Spectrum
Analyzer
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[ ‘ Report ID: AIRRAD_FCC.27592_HB.docx
ITI_ Date of Issue: 26-Jan-16

HERMON LABORATORIES

Test specification: Section 27.50, Peak output power

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

Test mode: Compliance —

Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.2.2 Peak output power test results

DETECTOR USED: Average within Tx burst

DUTY CYCLE: 75%

EBW: 5 MHz
Carrier Power Meter Power Meter Total RF Total . .

frequency, | reading RF#1, | reading RF#2, | power**, A“.‘e““"". EIRP*, I, JCHI: Verdict
MHz dBm dBm dm | 98N 9B Tipm e i

QPSK
2620.5 36.7 37.3 40.02 18.0 58.02 66.42 -8.40 Pass
2654.0 36.7 37.1 39.91 18.0 57.91 66.39 -8.48 Pass
2687.5 36.8 36.8 39.81 18.0 57.81 67.16 -9.35 Pass

64QAM
2620.5 37.1 37.3 40.21 18.0 58.21 66.35 -8.14 Pass
2654.0 37.0 37.0 40.01 18.0 58.01 66.38 -8.37 Pass
2687.5 36.7 36.9 39.81 18.0 57.81 67.16 -9.35 Pass

QPSK
2620.5 36.7 37.3 40.02 17 57.02 65.02 -8.00 Pass
2654.0 36.7 37.1 39.91 17 56.91 64.99 -8.08 Pass
2687.5 36.8 36.8 39.81 17 56.81 65.76 -8.95 Pass

64QAM
2620.5 371 37.3 40.21 17 57.21 64.95 -7.74 Pass
2654.0 37.0 37.0 40.01 17 57.01 64.98 -7.97 Pass
2687.5 36.7 36.9 39.81 17 56.81 65.76 -8.95 Pass

* - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi
** - Total RF power , dBm = 10 log{10[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}
*** . See Table 7.2.9
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

DETECTOR USED:

Table 7.2.3 Peak output power test results

Average within Tx burst

DUTY CYCLE: 75%
EBW: 10 MHz
Carrier Power Meter Power Meter Total RF Total . .
frequency, | reading RF#1, | reading RF#2, power**, An_tennq EIRP*, AR, |- e, Verdict

MHz dBm dBm dBm gain, dBi | eI LB

QPSK
2623 36.70 37.30 40.02 18.0 58.02 67.60 -9.58 Pass
2654 37.10 37.10 40.11 18.0 58.11 67.60 -9.49 Pass
2685 36.95 37.08 40.03 18.0 58.03 70.16 -12.13 Pass

64QAM
2623 36.80 37.30 40.07 18.0 58.07 67.59 -9.52 Pass
2654 37.10 37.10 40.11 18.0 58.11 67.62 -9.51 Pass
2685 37.01 37.05 40.04 18.0 58.04 70.15 -12.11 Pass

QPSK
2623 36.70 37.30 40.02 17 57.02 66.20 -9.18 Pass
2654 37.10 37.10 40.11 17 57.11 66.20 -9.09 Pass
2685 36.95 37.08 40.03 17 57.03 68.76 -11.73 Pass

64QAM
2623 36.80 37.30 40.07 17 57.07 66.19 -9.12 Pass
2654 37.10 37.10 40.11 17 57.11 66.22 -9.11 Pass
2685 37.01 37.05 40.04 17 57.04 68.75 -11.71 Pass

* - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi
** - Total RF power , dBm = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}

*** . See Table 7.2.9
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

HERMON LABORATORIES

Test specification: Section 27.50, Peak output power

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

Test mode: Compliance —

Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.2.4 Peak output power test results

DETECTOR USED: Average within Tx burst
DUTY CYCLE: 75%
EBW: 20 MHz
Carrier Power Meter Power Meter Total RF Total . .
frequency, | reading RF#1, | reading RF#2, power**, An_tennq EIRP*, IS, |-l Verdict
MHz dBm dBm dm | 93M 9B |y HIE i
QPSK
2628 37.5 37.7 40.61 58.61 69.29 -10.68 Pass
2654 37.1 37.2 40.16 18 58.16 69.28 -11.12 Pass
2680 37.0 37.1 40.06 58.06 69.66 -11.60 Pass
64QAM
2628 37.3 37.5 40.41 58.41 69.28 -10.87 Pass
2654 37.0 37.2 40.11 18 58.11 69.28 -11.17 Pass
2680 37.0 37.2 40.11 58.11 69.67 -11.56 Pass
QPSK
2628 37.5 37.7 40.61 57.61 67.89 -10.28 Pass
2654 37.1 37.2 40.16 17 57.16 67.88 -10.72 Pass
2680 37.0 37.1 40.06 57.06 68.26 -11.20 Pass
64QAM
2628 37.3 37.5 40.41 57.41 67.88 -10.47 Pass
2654 37.0 37.2 40.11 17 57.11 67.88 -10.77 Pass
2680 37.0 37.2 40.11 57.11 68.27 -11.16 Pass

* - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi
** - Total RF power , dBm = 10 log{10[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}
*** . See Table 7.2.9

Reference numbers of test equipment used
[ HL2214 | HL3302 | HL3301 | HL3818 | HL3903 |
Full description is given in Appendix A.
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ITI_ Date of Issue: 26-Jan-16

HERMON LABORATORIES

Test specification: Section 27.50, Peak output power

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

Test mode: Compliance —

Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.2.5 Power spectral density test results

DETECTOR USED: Average (gated)
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
CHANNEL BANDWIDTH: 5 MHz
DUTY CYCLE: 75%
Carrier SA reading, SA reading, . .
frequency, REHL RE#2 Amﬂy% Jmﬁpsfﬁ Lgmﬂ' Mﬂwm Verdict
MHz dBm/100kHz | dBm/100KHz | 93" 9B SR =i 2
QPSK
2620.5 21.71 20.28 18.0 42.06 45.62 -3.56 Pass
2654.0 21.16 20.72 18.0 41.96 45.50 -3.54 Pass
2687.5 20.19 19.90 18.0 41.06 47 .16 -6.10 Pass
64 QAM
2620.5 21.67 20.59 18.0 42 .17 4555 -3.38 Pass
2654.0 22.38 22.38 18.0 43.39 45,58 -2.19 Pass
2687.5 20.69 20.20 18.0 41.46 47 .16 -5.70 Pass
QPSK
2620.5 21.71 20.28 17.0 41.06 44.22 -3.16 Pass
2654.0 21.16 20.72 17.0 40.96 44,10 -3.14 Pass
2687.5 20.19 19.90 17.0 40.06 45,76 -5.70 Pass
64 QAM
2620.5 21.67 20.59 17.0 41.17 44,15 -2.98 Pass
2654.0 22.38 22.38 17.0 42.39 44,18 -1.79 Pass
2687.5 20.69 20.20 17.0 40.46 45.76 -5.30 Pass

* - Total PSD, dBm/100kHz = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}+ Antenna Gain, dBi
** - See Table 7.2.10
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

17-Nov-15 - 30-Nov-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

DETECTOR USED:

Table 7.2.6 Power spectral density test results

Average (gated)

RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
CHANNEL BANDWIDTH: 10 MHz
DUTY CYCLE: 75%
Carrier SA reading, SA reading, .. .
frequency, REHL RE#2 A“.te”d”"". dTOta/' PSE*’ '-:jm't**' Magg'“' Verdict
MHz dBm/100kHz | dBm/100kHz | 93" 9B il 2 3
QPSK
2623 16.85 17.79 18.0 38.36 45.05 6.69 Pass
2654 18.31 17.98 18.0 39.16 45.05 5.89 Pass
2685 17.50 17.89 18.0 38.71 50.16 1145 Pass
640AM
2623 18.18 18.38 18.0 39.29 45.04 575 Pass
2654 18.68 18.12 18.0 30.42 45.07 565 Pass
2685 18.37 18.37 18.0 39.38 50.15 1077 Pass
OPSK
2623 16.85 17.79 17.0 37.36 43.65 6.20 Pass
2654 18.31 17.98 17.0 38.16 43.65 549 Pass
2685 17.50 17.89 17.0 37.71 48.76 11.05 Pass
640AM
2623 18.18 18.38 17.0 38.29 43.64 535 Pass
2654 18.68 18.12 17.0 38.42 43.67 5.25 Pass
2685 18.37 18.37 17.0 38.38 48.75 10.37 Pass

*Total PSD, dBm/100kHz = 10 log{10*[PSD(dBm/100kHz,RF#1)/10]+ 10~([P(dBm/100kHz, RF#2)/10]}+ Antenna Gain, dBi

** - See Table 7.2.10
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

17-Nov-15 - 30-Nov-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

DETECTOR USED:

Table 7.2.7 Power spectral density test results

Average (gated)

RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
CHANNEL BANDWIDTH: 20 MHz
DUTY CYCLE: 75%
Carrier SA reading, SA reading, .. .
frequency, REHL RE#2 A“.te”d”"". dTOta/' PSE*’ '-:jm't**' Magg'“' Verdict
MHz dBm/100kHz | dBm/100kHz | 93" 9B il 2 3
QPSK
2628 14.45 14.61 18.0 35.54 45.49 9.95 Pass
2654 1473 14.08 18.0 35.52 45.48 9.96 Pass
2680 15.38 14.80 18.0 36.11 45.49 938 Pass
640AM
2628 14.90 14.52 18.0 35.72 45.48 9.76 Pass
2654 15.06 14.70 18.0 35.89 45.48 959 Pass
2680 14.94 15.01 18.0 35.99 46.27 710.28 Pass
OPSK
2628 14.45 14.61 17.0 34.54 44.09 9.55 Pass
2654 1473 14.28 17.0 34.52 44.08 9.56 Pass
2680 15.38 14.80 17.0 35.11 44.09 8.8 Pass
640AM
2628 14.90 14.52 17.0 34.72 44.08 9.36 Pass
2654 15.06 14.70 17.0 34.89 44.08 9.19 Pass
2680 14.94 15.01 17.0 34.99 44.87 9.88 Pass

*Total PSD, dBm/100kHz = 10 log{10*[PSD(dBm/100kHz,RF#1)/10]+ 10~([P(dBm/100kHz, RF#2)/10]}+ Antenna Gain, dBi

** - See Table 7.2.10
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification: Section 27.50, Peak output power
Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-D, Section 2.2.1
Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Table 7.2.8 Pre - transition frequency channels assignment
Channel OBW, Peak power limit, Power density limit,
MHz dBm dBm/100kHz
5 MHz Dual Channel QPSK 5.3 Mbps
2620.5 MHz 4762 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/12.0)
BRS Ch.F2 + E3 : : An2.
2654.0 MHz 4764 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10log(0.1/12.0)
BRS Ch.H1+EBS Ch.G2 : : An2.
N 4745 | 63+10log(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)
5 MHz Dual Channel 64QAM 23 Mbps
2620.5 MHz 4729 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10log(0.1/12.0)
BRS Ch.F2 + E3 : : Ana.
2654.0 MHz 4753 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/12.0)
BRS Ch.H1+EBS Ch.G2 : : An2.
EBZSGEE'_%Z"féh_I 4740 | 63+10log(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)
10 MHz Dual Channel QPSK 10.7 Mbps
2623.0 MHz 9.448 | 63+10l0g(OBW/18.0)+10log(360/beamwidth) | EIRP+10log(0.1/18.0)
BRS Ch.F2 + E3+F3 : : 8.
EBS Ch.Gi+ b o1 EBSCh.Ga | 9440 | 63+10log(OBW/18.0)+10l0g(360/beamwidth) | EIRP+10l0g(0.1/18.0)
L 9.454 | 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)
10 MHz Dual Channel 64QAM 47.3 Mbps
2623.0 MHz 9.435 | 63+10l0g(OBW/18.0)+10log(360/beamwidth) | EIRP+10log(0.1/18.0)
BRS Ch.F2 + E3+F3 : : 8.
EBS Ch.Gis baao e oy | 9484 | 63+10log(OBW/18.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/18.0)
EBéegﬁ:oGzAféh.l 9.444 | 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)
20 MHz 4 Channels QPSK 23.4 Mbps
2628.0 MHz 18.583 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
BRS Ch.F2+ E3+F3+E4 : : /24,
2654.0 MHZ
EBS Ch.G1+ BRS Ch.H1+EBS 18.556 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
Ch.G2+BRS Ch.H2
2680.0 MHz 18.541 | 63+10log(OBW/22.0)+10l0g(360/beamwidth) | EIRP+10log(0.1/22.0)
EBS CH.3+ BRSCh.H+EBSCh.G4+Ch.| | 1& : /22.
20 MHz 4 Channels 64QAM 95 Mbps
2628.0 MHz 18.531 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
BRS Ch.F2+ E3+F3+E4 : : /24,
2654.0 MHZ
EBS Ch.G1+ BRS Ch.H1+EBS 18.559 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
Ch.G2+BRS Ch.H2
2680.0 MHz 18.578 | 63+10log(OBW/22.0)+10log(360/beamwidth) | EIRP+10log(0.1/22.0)
EBS CH.3+ BRSCh.H+EBSCh.G4+Ch.| | & : A122.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance

Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Table 7.2.9 EIRP limits
Channel Peak power limit, dBm
Channel . - - -
BW, MHz | 17 dBi, 90° beamwidth | 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
2620.5 MHz
BRS Ch.F2 + E3 12.0 65.02 66.42
2654.0 MHz
BRSCh.H1+EBS Ch.G2 12.0 64.99 66.39
2687.5 MHz
EBS Ch.G4+ Ch.| 10.0 65.76 67.16
10 MHz Dual Channel QPSK
2623.0 MHz
BRS Ch.F2 + E3+F3 18.0 66.20 67.60
22654.0 MHz
EBS Ch.G1+BRS Ch. H1+EBSCh.G2 18.0 66.20 67.60
2685.0 MHz
EBS Ch.| + EBS Ch.G4 10.0 68.76 70.16
20 MHz Dual Channel QPSK
2628.0 MHz
BRS Ch.F2+ E3+F3+E4 24.0 67.89 69.29
2654.0 MHz
EBS Ch.G1+ BRSCh.H1+EBS Ch.G2+BRS Ch.H2 24.0 67.88 69.28
2680.0 MHz
EBS Ch.G3+ BRS Ch.H3+EBSCh.G4+Ch.| 22.0 68.26 69.66
5 MHz Dual Channel 64 QAM
2620.5 MHz
BRS Ch.F2 + E3 12.0 64.95 66.35
2654.0 MHz
BRSCh.H1+EBS Ch.G2 12.0 64.98 66.38
2687.5 MHz
EBS Ch.G4+ Ch.| 10.0 65.76 67.16
10 MHz Dual Channel 64 QAM
2623.0 MHz
BRS Ch.F2 + E3+F3 18.0 66.19 67.59
22654.0 MHz
EBS Ch.G1+BRS Ch. H1+EBSCh.G2 18.0 66.22 67.62
2685.0 MHz
EBS Ch.| + EBS Ch.G4 10.0 68.75 70.15
20 MHz Dual Channel 64 QAM
2628.0 MHz
BRS Ch.F2+ E3+F3+E4 24.0 67.88 69.28
2654.0 MHz
EBS Ch.G1+ BRSCh.H1+EBS Ch.G2+BRS Ch.H2 24.0 67.88 69.28
2680.0 MHz
EBS Ch.G3+ BRS Ch.H3+EBSCh.G4+Ch.| 22.0 68.27 69.67
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance

Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Table 7.2.10 Peak power density limits
channel Flhane Peak power density, dBm/100kHz
BW, MHz 17 dBi, 90° beamwidth | 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
2620.5 MHz
BRS Ch.F2 + E3 12.0 44.22 45.62
2654.0 MHz
BRSCh.H1+EBS Ch.G2 12.0 44.10 45.50
2687.5 MHz
EBS Ch.G4+ Ch.l 10.0 45.76 47.16
10 MHz Dual Channel QPSK
2623.0 MHz
BRS Ch.F2 + E3+F3 18.0 43.65 45.05
22654.0 MHz
EBS Ch.G1+BRS Ch. H1+EBSCh.G2 18.0 43.65 45.05
2685.0 MHz
EBS Ch.| + EBS Ch.G4 10.0 48.76 50.16
20 MHz Dual Channel QPSK
2628.0 MHz
BRS Ch.F2+ E3+F3+E4 24.0 44.09 45.49
2654.0 MHz
EBS Ch.G1+ BRSCh.H1+EBS Ch.G2+BRS Ch.H2 24.0 44.08 45.48
2680.0 MHz
EBS Ch.G3+ BRS Ch.H3+EBSCh.G4+Ch.| 22.0 44.09 45.49
5 MHz Dual Channel 64 QAM
2620.5 MHz
BRS Ch.F2 + E3 12.0 44.15 4555
2654.0 MHz
BRSCh.H1+EBS Ch.G2 12.0 44.18 45.58
2687.5 MHz
EBS Ch.G4+ Ch.| 10.0 45.76 47.16
10 MHz Dual Channel 64 QAM
2623.0 MHz
BRS Ch.F2 + E3+F3 18.0 43.64 45.04
22654.0 MHz
EBS Ch.G1+BRS Ch. H1+EBSCh.G2 18.0 43.67 45.07
2685.0 MHz
EBS Ch.| + EBS Ch.G4 10.0 48.75 50.15
20 MHz Dual Channel 64 QAM
2628.0 MHz
BRS Ch.F2+ E3+F3+E4 24.0 44.08 45.48
2654.0 MHz
EBS Ch.G1+ BRSCh.H1+EBS Ch.G2+BRS Ch.H2 24.0 44.08 45.48
2680.0 MHz
EBS Ch.G3+ BRS Ch.H3+EBSCh.G4+Ch.| 22.0 44.87 46.27
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.1 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 1
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Plot 7.2.2 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.3 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 1
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Plot 7.2.4 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.5 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 2
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Plot 7.2.6 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

17-Nov-15 - 30-Nov-15
Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.7 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 1
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Plot 7.2.8 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.9 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 1
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Plot 7.2.10 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 2

e Agilent R T

Mkr1 2.620 083 GHz

Rel 30 dBm Atten 10 dB 20.59 dBm

#Avg
Log

10
dB/

Otist
48.7
dB

PAvg

W1 52

S3 FC

a):
1>50k

Swp

Center

2.620 500 GHz ) Span 10 MHz

#Res BW 100 kHz VBW 300 kHz #S5Sweep 100 ms (601 pts)

Page 33 of 110



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.11 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 2
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Plot 7.2.12 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.13 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.2.14 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.15 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.2.16 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

17-Nov-15 - 30-Nov-15
Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.17 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.2.18 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.19 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 2
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Plot 7.2.20 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

17-Nov-15 - 30-Nov-15
Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.21 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 2
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Plot 7.2.22 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.23 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 2
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Plot 7.2.24 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance Verdict:

PASS

Date(s):

Temperature: 24 °C

17-Nov-15 - 30-Nov-15
Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.25 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.2.26 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance Verdict:

PASS

Date(s):

Temperature: 24 °C

17-Nov-15 - 30-Nov-15
Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.27 Power spectral density test results at high frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.2.28 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

17-Nov-15 - 30-Nov-15
Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.29 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.2.30 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 1
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Date of Issue: 26-Jan-16

Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode: Compliance —
Date(s): 17-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.2.31 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 2
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Plot 7.2.32 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 2
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Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

17-Nov-15 - 30-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.33 Power spectral density test results at high frequency, QPSK, 20 MHz EBW, RF # 2
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Plot 7.2.34 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW, RF # 2
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Test specification:

Section 27.50, Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

17-Nov-15 - 30-Nov-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.2.35 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 2
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Plot 7.2.36 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 2
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HERMON LABORATORIES

Test specification: Section 27.53, Band edge emissions

Test procedure: 47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-D, Section 2.2.13

Test mode: Compliance —

Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

7.3 Band edge emissions at RF connector test

7.3.1 General

This test was performed to measure spurious emissions at the channel edge at the RF antenna connector.
Specification test limits are given in Table 7.3.1.

Table 7.3.1 Spurious emission limits at band edges

Attenuation below —
Channel Frequency range o Limit, dBm
Channel bandwidth 5 MHz
2614 - 2620 " *
2620.5 2620 - 2626 43+ 10*Log (P*) -13.0
2650 - 2656 * *
2654.0 2656 - 2662 43+ 10*Log (P*) -13.0
2680 - 2686 . .
2687.5 2686 - 2690 43+ 10*Log (P*) -13.0
Channel bandwidth 10 MHz
2614 — 2620
2623.0 2620 — 2626 43+ 10*Log (P*) -13.0
2626 - 2632
2644 — 2650
2654.0 2650 — 2656 43+ 10*Log (P*) -13.0
2656 - 2662
2680 — 2686 * *
2685.0 2686 - 2690 43+ 10*Log (P*) -13.0
Channel bandwidth 20 MHz
2614 — 2620
2620 — 2626 " .
2628.0 2626 — 2632 43+ 10*Log (P*) -13.0
2632 - 2638
2644 — 2650
2650 — 2656 . .
2654.0 2656 — 2662 43+ 10*Log (P*) -13.0
2662 - 2668
2668 — 2674
2674 — 2680 " .
2680.0 2680 — 2686 43+ 10*Log (P*) -13.0
2686 - 2690

* - P is transmitter output power in Watts

7.3.2 Test procedure
7.3.2.1 The EUT was set up as shown in Figute 7.3.1, energized and its proper operation was checked.

7.3.2.2 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2 to Table 7.3.7 and the
associated plots.
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode: Compliance —
Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

EUT

Figure 7.3.1 Spurious emission test setup for single output

A4

Attenuator

Spectrum

analyzer
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode:

Compliance

Date(s):

16-Nov-15 - 08-Dec-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Table 7.3.2 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
VIDEO BANDWIDTH:
EBW:

2614.0 — 2690.0 MHz
Average (gated)

= Resolution bandwidth
5 MHz

Frequency, | Frequency offset, Low band edge, Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
3.0 14.82 51 1000 13.0
26205 4.0 -18.90 51 1000 13.0 Pass
3.0 14.34 51 1000 13.0
2654.0 4.0 -18.09 51 1000 13.0 Pass
3.0 13.55 51 1000 13.0
2687.5 4.0 17.23 51 1000 13.0 Pass
640AM
3.0 1511 51 1000 13.0
2620.5 4.0 20.38 51 1000 13.0 Pass
3.0 13.53 51 1000 13.0
2654.0 4.0 7.7 51 1000 13.0 Pass
3.0 14.23 51 1000 13.0
2687.5 4.0 1935 51 1000 13.0 Pass
Table 7.3.3 Spurious emission at the high band edge test results
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: > Resolution bandwidth
EBW: 5 MHz
Frequency, Frequency offset, Low band edge, Integration . .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
3.0 14.01 51 1000 13.0
2620.5 4.0 17.94 51 1000 13.0 Pass
3.0 13.42 51 1000 13.0
2654.0 4.0 16.19 51 1000 13.0 Pass
3.0 13.60 51 1000 13.0
2687.5 4.0 714 51 1000 13.0 Pass
640AM
3.0 13.47 51 1000 13.0
2620.5 4.0 16.76 51 1000 13.0 Pass
3.0 13.15 51 1000 13.0
2654.0 4.0 16.63 51 1000 13.0 Pass
3.0 13.31 51 1000 13.0
2687.5 4.0 18.77 51 1000 13.0 Pass

Page 49 of 110




Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

HERMON LABORATORIES

Test specification: Section 27.53, Band edge emissions

Test procedure: 47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-D, Section 2.2.13

Test mode: Compliance —

Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.3.4 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

2614.0 — 2690.0 MHz
Average (gated)
= Resolution bandwidth

EBW: 10 MHz
Frequency, | Frequency offset, Low band edge, Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
55 19.07 100 1000 13.0
2623.0 6.5 2219 100 1000 13.0 Pass
55 18.76 100 1000 13.0
2654.0 6.5 20.12 100 1000 13.0 Pass
55 14.84 100 1000 13.0
2685.0 6.5 -15.56 100 1000 13.0 Pass
640AM
55 18.47 100 1000 13.0
26230 6.5 2111 100 1000 13.0 Pass
55 18.90 100 1000 13.0
2654.0 6.5 2137 100 1000 13.0 Pass
55 14.86 100 1000 13.0
2685.0 6.5 1523 100 1000 13.0 Pass
Table 7.3.5 Spurious emission at the high band edge test results
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: = Resolution bandwidth
EBW: 10 MHz
Frequency, | Frequency offset, Low band edge, Integration - .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
55 A17.75 100 1000 13.0
2623.0 6.5 19.61 100 1000 13.0 Pass
55 16.41 100 1000 13.0
2654.0 65 17.91 100 1000 13.0 Pass
55 13.89 100 1000 13.0
2685.0 6.5 1502 100 1000 13.0 Pass
640AM
55 16.24 100 1000 13.0
26230 6.5 4711 100 1000 13.0 Pass
55 16.22 100 1000 13.0
2654.0 6.5 -18.80 100 1000 13.0 Pass
55 14.53 100 1000 13.0
26850 6.5 15.29 100 1000 13.0 Pass
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode:

Compliance

Date(s):

16-Nov-15 - 08-Dec-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Table 7.3.6 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
VIDEO BANDWIDTH:
EBW:

2614.0 — 2690.0 MHz
Average (gated)

= Resolution bandwidth
20 MHz

Frequency, Frequency offset, Low band edge, Integration I .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
10.5 18.67 200 1000 13.0
2628.0 115 -19.64 200 1000 13.0 Pass
10.5 18.51 200 1000 13.0
2654.0 115 -18.00 200 1000 13.0 Pass
10.5 -17.80 200 1000 13.0
2680.0 115 18.13 200 1000 13.0 Pass
64QAM
10.5 21.85 200 1000 13.0
2628.0 115 2234 200 1000 3.0 Pass
10.5 -18.46 200 1000 13.0
2654.0 115 -18.59 200 1000 13.0 Pass
10.5 18.40 200 1000 13.0
2680.0 15 18.95 200 1000 13.0 Pass
Table 7.3.7 Spurious emission at the high band edge test results
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 20 MHz
Frequency, Frequency offset, Low band edge, Integration I .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
10.5 -18.06 200 1000 13.0
2628.0 115 18.45 200 1000 13.0 Pass
10.5 18.56 200 1000 13.0
2654.0 115 19.29 200 1000 13.0 Pass
10.5 17.55 200 1000 13.0
2680.0 115 17.56 200 1000 13.0 Pass
64QAM
10.5 20.04 200 1000 13.0
2628.0 115 19.93 200 1000 13.0 Pass
10.5 17.32 200 1000 13.0
2654.0 115 -18.50 200 1000 13.0 Pass
10.5 17.76 200 1000 13.0
2680.0 115 19.46 200 1000 13.0 Pass
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3818 | HL4229 | HL4234 | HL4293 | HL4366 |

Full description is given in Appendix A.
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode: Compliance —

Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.3.1 Spuriou

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

s emission at band edges test results at low carrier frequency, 5 MHz EBW

2614-2626 MHz
Average (gated)

MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
5 Agilent R T
Rel 30 dBm Atten 10 dB  Exi PG -3 dB
#Avg
Log i Py e
10 Jf 1l
dB/ I| ||
Offst | |
48.7 T 1
dB | T
DI ! P Wmm.,h?
“N‘i Wi i i el A .
;1153.'1:) LML o ML ik A A
PAvg
W1 52|
Center 2.620 500 GHz Span 17 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm UPPET 4Bm
Canier Fawer 3000 MHz 1000 MHz  -52.40 -14.82 1401
2883 0Bm ¢ 4000 MHz  1.000 MHz  -E7.43 -18.80 4784
£.00000 MHz 5000 MHz  1.000 MHz  -E0.28 -21.80 -20.28
E.000 MHz  1.000 MHz ~ -E1.48 -22.80 -21.80
7.000 MHz ~ 1.000 MHz  -€2.11 .33 -22.62
8.000 MHz ~ 1.000 MHz  -82.84 24.37 -23.10

Plot 7.3.2 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2650-2656 MHz
Average (gated)

MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
%% Agilent R T
Rei 30 dBm Aten 10dB  Ext PG -3dB
#Avg
Log au “
10 |/ H
dB/ I |
Oflst ] |
48.7 T T
dB ! 1
DI Lol bl WWMW
430 (s R G L Zi
dBm
PAvg
W1 52|
Cenier 2.654 000 GHz Span 17 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm UPPET 4Bm
Canier Fawer 2000 MHz  1.000 MHz = -E312 1434 1242
3878¢Bm /  4.000MHz  1.000 MHz  -56.87 -18.08 -18.13
£.00000 MHz £000 MHz  1.000 MHz  -E7.81 -18.02 1841
£.000 MHz 1000 MHz  -E2.38 -18.81 1822
7.000 MHz  1.000 MHz 2 -20.78 -20.38
8000 MHz  1.000 MHz 2088 2188
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

16-Nov-15 - 08-Dec-15
Air Pressure: 1017 hPa Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.3.3 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW
ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

QPSK
PRBS
5.3 Mbps
5 Agilent R T
Rei 30 dBm Aten 10dB  Ext PG -3dB
#Avg
Log
10 { \
dB/ I |
Oflst | |
48.7 T T
dB | |
DI ] L
-13.0 T T g
dBm
PAvg
W1 52|
Cenier 2.687 500 GHz Span 17 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (601 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer 2000 MHz  1.000 MHz  -£233 12585 2 1260
28820Bm ¢ 4000 MHz  1.000 MHz 3 1723 4714
£.00000 MHz £000 MHz  1.000 MHz -20.74 1817
€000 MHz  1.000 MHz  -60€2 2180 2071
7.000 MHz  1.000 MHz €112 2220 2218
8000 MHz  1.000 MHz  -€2.80 2277 2418

2680-2690 MHz
Average (gated)

Plot 7.3.4 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW
ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

2614-2626 MHz

Average (gated)
64QAM
PRBS
23 Mbps
W Agilent R T
Rel 30 dBm Atten 10 dB  Ext PG .3 dB
#Avg
LDg ‘!! u_"nm ;ll b |I ll‘r ‘r T
10 f \I
dB/ |
Ofist |
48.7 i
dB
x ratd I i T
-13.0
150 et g B .
PAvg
W1 52|
Center 2.620 500 GHz Span 17 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pis)
RMS Results  Fieq Cttzet Rel BW dBc Le%Er 4pm dBc UPFE 4pm
Canier Fawer 2.000 MHz  1.000 MHz . 12,47
3328 ¢Bm /4000 MHz  1.000 MHz 1878
£.00000 MHz 5000 MHz  1.000 MHz -21.33
€.000 MHz 1.000 MHz
7.000 MHz 1.000 MHz -24 88
8.000 MHz 1.000 MHz -25.48
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode: Compliance —

Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.3.5 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2650-2662 MHz
Average (gated)

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
%% Agilent R T
Rei 30 dBm Aten 10dB  Ext PG -3dB
#Avg
I_Dg )l'a_" lrnn‘ rl u. " JTA F‘\I
10
dB/ | |
Oflst ] |
48.7 T T
dB | HW
DI i N
3.0 kbt J.;:\.*.“ i i L R A
dBm
PAvg
W1 52|
Cenier 2.654 000 GHz Span 17 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm UPPET 4Bm
Canier Fawer 2000 MHz  1.000 MHz REEL) 1215
2326 Bm ¢ 4000 MHz  1.000 MHz ATAT -18.63
£.00000 MHz £000 MHz  1.000 MHz -18.02 18.22
£.000 MHz 1000 MHz -30.08 1817
7.000 MHz  1.000 MHz -20.08 -20.41
8000 MHz  1.000 MHz -22.02 2114

Plot 7.3.6 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2680-2690 MHz
Average (gated)

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
#o Agilent R T
Rel 30 dBm Atten 10 dB  Ext PG .3 dB
#Avg
Log i ottt
10 J’F "‘\
dB/ | |
Ofist f |
48.7 I T
dB ] !
DI e i "
A30 el b RS T
dBm
PAvg
W1 52|
Center 2.687 500 GHz Span 17 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (601 pis)
RMS Results  Fieq Cttzet Rel BW dBc Le%Er 4pm dBc UPFE 4pm
Canier Fawer 2.000 MHz  1.000 MHz  -E2.14 1422 22 1221
28.810Bm /4000 MHz  1.000 MHz  E837 -18.25 s 4877
£.00000 MHz £.000 MHz 1000 MHz  -€0.01 2019
€.000 MHz 1.000 MHz -€1.07 -22.50
7.000 MHz 1.000 MHz 2 -24.30
8.000 MHz 1.000 MHz -63.2 -24.88
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode: Compliance —
Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.3.7 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

2614-2632 MHz
Average (gated)

QPSK
PRBS
10.7 Mbps
5 Agilent R T
Rei 30 dBm Aten10dB  Ext PG .3dB
#Avg
Log J v Ty i A
10
dB/ | |
Offst | |
48.7 T T
dB / 1
1] | L MJ Mebibu o, 4
3.0 [aerfdun ol Y PR A
dBm
PAvg
W1 52|
Cenier 2.623 000 GHz Span 22 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer £E00MHz  1.000 MHz  -E8.21 -56.38 4775
23240Bm ¢ EE00MHz  1.000 MHz  -E1.42 -58.85
10,0000 MHz TEOOMHz  1.000 MHz €134 -80.01
SE00MHz  1.000 MHz €284 -82.11
SE00MHz  1.000 MHz €277 -a1.87
10.50 MHz  1.000 MHz  -€2.80 -e2.80

Plot 7.3.8 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

2644-2662 MHz

Average (gated)
QPSK
PRBS
10.7 Mbps
%% Agilent R T
Rei 30 dBm Aten10dB  Ext PG .3dB
#Avg
Log T
10
dB/ | \
Offst | |
48.7 T |
dB { 1
DI S ol M'L\'*J [Py LA
ST TR T S i ! i
dBm
PAvg
W1 52|
Cenier 2.654 000 GHz Span 22 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Pawer 5 500 MHz 1.000 MHz £743 -18.76 -55. 58 -18.41
3317 ¢Bm /  G.E00MHz  1.000 MHz  -58.29 -57.08 4781
10,0000 MHz TEOOMHz  1.000 MHz  -E8.78 5912 18.95
SE00MHz  1.000 MHz €102 -80.47 21.20
S.500 MHz 1.000 MHz €154 -81.05 -21.88
10.50 MHz 1.000 MHz €175 -62.189 -22.02
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Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode: Compliance —

Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.3.9 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2680-2690 MHz
Average (gated)

MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
5 Agilent R T
Rei 30 dBm Aten10dB  Ext PG .3dB
#Avg
Log J"fﬁ""“u""' "vl'[Jw'\rLI eyt (L e
10
dB/ .I \
Offst | |
48.7 i T
dB / i
DI T o et A s
-13.0
dBm
PAvg
W1 52|
Cenier 2.685 000 GHz Span 22 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer £E00 MHz  1.000 MHz 1484 5207 12.83
23150Bm ¢ EE00MHz  1.000 MHz 1888 5441 1532
10,0000 MHz TEOOMHz  1.000 MHz g0t - 15,80
SE00 MHz  1.000 MHz -1€.45 18.88
SE00MHz  1.000 MHz REE-5 ATAT
10.50 MHz  1.000 MHz 17.28 1783

Plot 7.3.10 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2614-2632 MHz
Average (gated)

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
%% Agilent R T
Rei 30 dBm Aten10dB  Ext PG .3dB
#Avg
Log J'vr“' et djot
10
dB/ I |
Oflst | !
48.7 ¥ T
dB n"l i
ol L ditH | S L9
430 [T T G
dBm
PAvg
W1 52|
Cenier 2.623 000 GHz Span 22 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer EE00MHz  1.000 MHz  -ET34 18.47 e -18.24
3337¢Bm /  G.E00MHz  1.000 MHz 2141 H 4741
10,0000 MHz TEOOMHz  1.000 MHz -21.28 18,82
SE00 MHz  1.000 MHz -32.41 2188
SE00MHz  1.000 MHz .22 . 2212
10.50 MHz  1.000 MHz 2283 €204 2267
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Band edge emissions

Test procedure: 47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-D, Section 2.2.13
Test mode: Compliance .
Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.3.11 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2644-2662 MHz
Average (gated)

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
5 Agilent R T
Rei 30 dBm Aten10dB  Ext PG .3dB
#Avg
Log e
10
dB/ | |
Oflst [ |
48.7 ] T
dB I 1
DI Lo L L i, M :
3.0 A Y T N TR
dBm
PAvg
W1 52|
Cenier 2.654 000 GHz Span 22 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer £E00MHz 1000 MHz  -E739 1822
230scBm ¢ EE00MHz  1.000 MHz 046 -12.80
10,0000 MHz TEOOMHz  1.000 MHz €115 19,24
SE00 MHz  1.000 MHz €143 2151
SE00MHz  1.000 MHz €283 2138

10.50 MHz 1.000 MHz

-€282

-22.01

Plot 7.3.12 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

2680-2690 MHz
Average (gated)

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
%% Agilent R T
Rei 30 dBm Aten10dB  Ext PG .3dB
#Avg
Log ;\ﬂ!‘r L ki | J LA ik e
10
dB/ |I \
Offst | |
48.7 ) T
dB / i“
DI e s “luuww R I iy
-13.0
dBm
PAvg
W1 52|
Cenier 2.685 000 GHz Span 22 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer EE00MHz 1000 MHz  -E278 1488 52 1452
28820Bm ¢ EE00MHz  1.000 MHz  -E4.14 1822 1523
10,0000 MHz TEOOMHz  1.000 MHz 8 1645 1549
SE00 MHz  1.000 MHz -17.28 1827
SE00MHz  1.000 MHz 1768 1722
10.50 MHz  1.000 MHz EERE -18.02
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode:

Compliance

Date(s):

16-Nov-15 - 08-Dec-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.3.13 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

2614-2638 MHz

Average (gated)
QPSK
PRBS
23.4 Mbps
5 Agilent R T
Rei 30 dBm Aten 10dB  Ext PG .3dB
#Avg
Log P I I e
1 f R
dB/
Oflst |
48.7 T
dB [ !
i]] I i
-13.0
dBm
PAvg
W1 52
Cenier 2.628 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (601 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Pawer 10 50 MHz 1.000 MHz -E7 18 -18.87 6 -18.08
3851 ¢Bm /  1150MHz  1.000 MHz = -58.15 1584 18.45
20,0000 MHz 1250 MHz  1.000 MHz  -E8.39 -18.88 19.45
1280 MHz  1.000 MHz  -E877 2028 812 19.81
14.50 MHz 1.000 MHz -Eg g8 -20.07 -58.828 20.25

Plot 7.3.14 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

2644 — 2668 MHz
Average (gated)

QPSK
PRBS
23.4 Mbps
%% Agilent R T
Rei 30 dBm Aten 10dB  Ext PG .3dB
#Avg
Log FRERIK G N A AT T
10
dB/
Offst | |
48.7 ) 1
dB ] )
N T 0 i Ry
-13.0
dBm
PAvg
W1 52
Center 2.654 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (601 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Pawer 10 50 MHz 1.000 MHz -18 51 -18.58
3812¢Bm /  11.50MHz  1.000 MHz -18.00 -18.23
20,0000 MHz 1250 MHz  1.000 MHz 1852 -20.27
1250 MHz  1.000 MHz -18.08 -20.82
14.50 MHz 1.000 MHz -18.81 -20.85
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode:

Compliance

Date(s):

16-Nov-15 - 08-Dec-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1017 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.3.15 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW
ASSIGNED FREQUENCY RANGE

DETECTOR USED:
MODULATION:

MODULATING SIGNAL:

BIT RATE:

2668- 2690 MHz
Average (gated)
QPSK

PRBS
23.4 Mbps

5 Agilent R T
Rei 30 dBm Aten 10dB  Ext PG .3dB
#Avg
Log
10 ™
dB/
Offst |
48.7 1
dB / )
DI L isd oo loand st d
-13.0
dBm
PAvg
W1 52
Cenier 2.680 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (601 pts)

RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm

Canier Fawer 10 50 MHz 1.000 MHz 4780 5584 4785

3838 ¢Bm ¢ 11.50MHz  1.000 MHz -18.12 -17.58

20,0000 MHz 1250 MHz  1.000 MHz -18.21 - -18.45

1280 MHz  1.000 MHz 17.72 67.35 -18.88
1450 MHz  1.000 MHz 1814 .57.97 -18.58

Plot 7.3.16 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:

MODULATING SIGNAL:

BIT RATE:

2614-2638 MHz
Average (gated)
64QAM

PRBS
95 Mbps

%% Agilent R T
Rei 30 dBm Aten 10dB  Ext PG .3dB
#Avg
Log A RN M R R
10
dB/
Oflst I |
48.7 T T
dB / ]
1] 4] o Pty
-13.0 ’
dBm
PAvg
W1 52
Cenier 2.628 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (601 pts)

RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm

Canier Fawer 1050 MHz  1.000 MHz €073 2185 - 20,04

2888 cBm ¢ 11S0MHz  1.000 MHz 123 -22.34 1 REEE]

20,0000 MHz 1250 MHz  1.000 MHz €114 22.25 -21.80

1250 MHz  1.000 MHz €217 2348
1450 WMHz  1.000 MHz €234 .22 2218
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Band edge emissions

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/JEIA-603-D, Section 2.2.13

Test mode: Compliance —

Date(s): 16-Nov-15 - 08-Dec-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1017 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.3.17 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

2644 — 2668 MHz
Average (gated)

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
5 Agilent R T
Rei 30 dBm Aten 10dB  Ext PG .3dB
#Avg
Log R I I ' I A TR T
10
dB/
Oflst | |
48.7 ) T
dB / IW
DI et [
-13.0
dBm
PAvg
W1 52
Center 2.654 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (601 pts)
RMS Results  Fieq Clizet Rel BW dBc LO%ET 4pm dBc UPPET 4Bm
Canier Fawer 1050 MHz  1.000 MHz  -5€ 81 1848 1722
2g28cBm ¢ 1ME0MHz  1.000 MHz  -E€.33 -18.58 -18.50
20,0000 MHz 1250 MHz  1.000 MHz  -E7.48 1812 1872
1250 MHz  1.000 MHz  -E7.84 1828 1818
1450 MHz  1.000 MHz  -E7.20 1888 2021

Plot 7.3.18 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE
DETECTOR USED:

2668— 2690 MHz

Average (gated)

MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
e Agilent R T
Rel 30 dBm Atten 10dB  Exi PG -3 dB
fiAvg
I{;g ﬂnrvvv‘ll‘v R ) T WS TN
dB/
Oltst | I
48.7 T T
dB / 1
DI IR W
-13.0
dBm
PAvg
w1 s2
Center 2.680 00 GHz Span 30 MHz
#iRes BW 200 kHz VBW 2 MHz #iSweep 100 ms (601 pts)
RMS Results  rieq ciiset Rel BW dBc LO%E 4gm dgc UPPET 4Em
Canier Fawer 1050 MHz  1.000 MHz -18.40 1778
25.03dBm ¢ 11EOMHz  1.000 MHz -18.35 -18.48
20,0000 MHz 1250 MHz  1.000 MHz £ -19.50 -13.84
1250 MHz  1.000 MHz €6 19.57 18.78
1450 MHz  1.000 MHz 784 RER- -Z0.€8
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions at RF antenna connector
Test procedure: 47 CFR, Sections 2.1051, 27.53
Test mode: Compliance —
Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
7.4  Spurious emissions at RF antenna connector test
7.4.1 General

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

in Table 7.4.1.

Table 7.4.1 Spurious emission limits
Frequency, MHz I Attenuation below carrier, dBc | Spurious emissions, dBm
Base and fixed user stations
0.009 — 10th harmonic | 43+10logP(W)** | -13.0

* - spurious emission limits do not apply to the channel edge emission investigated in course of band edge

emission testing

** - P is transmitter output power in watts
7.4.2  Test procedure
7.4.2.1 The EUT was set up as shown inFigure 7.4.1, energized and its proper operation was checked.
7.4.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.4.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.4.2 and the associated plots.

Figure 7.4.1 Spurious emission test setup, single output

Spectrum

EUT »  Attenuator »
analyzer
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode: Compliance —

Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.4.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

2614 - 2690 MHz
0.009 —27000 MHz

Peak

> Resolution bandwidth

MODULATION: 64 QAM
EMISSION BANDWIDTH 5 MHz
Frequency, | SAreading, | Attenuation, Cable RBW, Spurious Limit, Margin, Verdict
MHz dBm dB loss, dB kHz emission, dBm dBm dB*
Low carrier frequency 2620.5 MHz
2613.89 -27.75 including including 1000 -27.75 -13 -14.75 Pass
2626.00 -21.32 including including 1000 -21.32 -13 -8.32 Pass
Mid carrier frequency 2654 MHz
2650.00 -16.54 including including 1000 -16.54 -13 -3.54 Pass
2662.30 -24.50 including including 1000 -24.50 -13 -11.50 Pass
High carrier frequency 2687.5 MHz
2679.28 -22.99 including including 1000 -22.99 -13 -9.99 Pass
2695.32 -21.44 including including 1000 -21.44 -13 -8.44 Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used

[ HL3818

| HL 3903

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Verdict: PASS

Date(s):

26-Nov-15

Temperature: 24 °C

Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

e Agilent R T

Rel 0 dBm

Mkr1 73.849 kHz

#Atten 20 dB Ext PG -3 dB -50.76 dBm

#Peak
Log

10

dB/

Ofist
Kyl
dB

DI
-13.0

dBm
Lghv

s et

mﬂ/ﬂﬂ. N P

Il

afi):
1<50k

Swp

Start 9.000 kHz
#Res BW 1 kHz

Stop 150.000 kHz

#VBW 3 kHz Sweep 134.8 ms (601 pis)

Plot 7.4.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency

& Agilent R T

Rel 0 dBm

Mkr1 75.026 kHz

#Atten 20 dB Ext PG -3 dB -49.86 dBm

#Peak
Log

10

dB/

Ofist
Kyl
dB

DI
-13.0

dBm
LgAv

V1 S§2

=i

r‘qm\‘.\ .«‘rﬂlﬂm‘fnﬂ@n )‘ﬂ il g

S3 FC
AA

NN

Mﬁ{/‘\“’ :

nf):
1<50k

Swp

Start 9.000 kHz
#Res BW 1 kHz

Stop 150.000 kHz

#UBW 3 MHz Sweep 129.7 ms (601 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Date(s):

26-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency

# A

Reli D d
#Peak
Log
10
dB/
Ofist
n

dB

DI
-13.0
dBm

Lghv

V1 52
S3 FC
AA
ali):
1=50k
Swp

gilent

Bm

#Atten 20 dB

Ext PG

-3 dB

R T
Mkr1 76.439 kHz
-49.37 dBm

e

b A I Atan o, it
'VV T L \fl( T L‘ﬂ 1

Start 9.000 kHz
#Res BW 1 kHz

#VBW 3 kHz

Stop 150.000 kHz
Sweep 134.8 ms (601 pis)

Plot 7.4.4 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency

EEOA

Reli0d
#Peak
Log
10
dB/
Ofist
3

dB

DI
-13.0
dBm

LghAv

V1 S2
S3 FC

o(f):
FTun
Swp

gilent

Bm

#Atten 20 dB

Ext PG

-3 dB

Mkr1 750 kHz
-47.49 dBm

P

v

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHz

Stop 30.00 MHz
Sweep 285.3 ms (601 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Date(s):

26-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency

- Agilent

Rel 0 dBm

#Atten 20 dB Ext PG -3 dB

Mkr1 850 kHz
-47.61 dBm

#Peak
Log

10

dB/

Otist
n
dB

DI
-13.0

dBm 1

Lghv %‘r‘. MMM-‘

V1 S2

S3 FC
AA

ali):
FTun

Swp

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHz

Stop 30.00 MHz
Sweep 285.3 ms (601 pts)

Plot 7.4.6 Spurious emission measurements in 0.15 - 30.0 MHz range at high carrier frequency

i Agilent

Rel 0 dBm

#Atten 20 dB Ext PG -3 dB

Mkr1 300 kHz
-46.75 dBm

#Peak
Log

10

dB/

Ofist
3
dB

DI
-13.0

dBm [
LgAv [liad g,

V1 S§2

S3 FC

o(f):
FTun

Swp

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHz

Stop 30.00 MHz
Sweep 285.3 ms (601 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Date(s):

26-Nov-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.7 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency

- Agilent

Rel 0 dBm

#Atten 20 dB Ext PG -3 dB

R T
Mkr1 206.7 MHz
-29.21 dBm

#Peak
Log

10

dB/

Ofist
Kyl
dB

b

DI
-13.0 hed

Sl T R

Lghv

V1 S2

S3 FC
AA

afi):
FTun

Swp

Start 30.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 1.000 0 GHz
Sweep 92.71 ms (1000 pts)

Plot 7.4.8 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency

i Agilent

Rel 0 dBm

#Atten 20 dB Ext PG -3 dB

R T
Mkr1 441.7 MHz
-38.31 dBm

#Peak
Log

10

dB/

Otist
K|
dB

DI
-13.0

T TR RhLAL
dBm Wmv’* AR

LghAv

V1 S§2

S3 FC

of):
FTun

Swp

Start 30.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 1.000 0 GHz
Sweep 92.71 ms (1000 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions at RF antenna connector

Test procedure: 47 CFR, Sections 2.1051, 27.53

Test mode: Compliance —

Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.4.9 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency

e Agilent R T
Mkr1 470.8 MHz

Rel 0 dBm #Atten 20 dB Ext PG -3 dB -38.19 dBm
#Peak
Log
10
dB/

Otist
n
dB

DI -
e T L B s S L

Lghv

V1 52
S3 FC
AA
ali):
FTun
Swp

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.71 ms (1000 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Date(s):

26-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.10 Spurious emission measurements in 1000 - 2500 MHz range at low carrier frequency

- Agilent R T
Mkr1 2.422 7 GHz
Rel 0 dBm #Atten 10 dB Ext PG -3 dB -36.64 dBm
#Peak
Log
10
dB/

Start 1.000 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 0 GHz
Sweep 2.532 ms (2000 pis)

Plot 7.4.11 Spurious emission measurements in 2500 — 2614 MHz range at low carrier frequency

i Agilent

Rel 0 dBm #Atten 10 dB  Ext PG -3 dB

R T
Mkr1 2.613 89 GHz
-27.75 dBm

#hvg
Log

10

dB/
Otist

ki |
dB

DI
-13.0

dBm

PAvg

V1 S§2

S3 FC

all):
FTun

Swp

Start 2.500 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.614 000 GHz
#Sweep 200.1 ms (1000 pts)

NOTE: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Date(s):

26-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.4.12 Spurious emission measurements in 1000 - 2550 MHz at mid carrier frequency

- Agilent

Rel 0 dBm
#Peak
Log
10
dB/

Start 1

#Atten 10 dB  Ext PG -3 dB

R T

Mkr1 2.388 7 GHz
-36.82 dBm

| WP
i L2l b T

000 0 GHz

#Res BW 1 MHz

#VBW 3 MHz

Stop 2.550 0 GHz

Sweep 2.665 ms (2000 pts)

Plot 7.4.13 Spurious emission measurements in 2550 - 2650 MHz at mid carrier frequency

i Agilent

Rel 0 dB

m #Atten 10 dB Ext PG -3 dB

R T

Mkr1 2.650 00 GHz

-16.54 dBm

#Avg
Log

10

dB/

H

Ofist
3
dB

-~

DI
-13.0

dBm

PAvg

V1 S§2

S3 FC
AA

o(f):
FTun

Swp

Start 2.550 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.650 00 GHz
#Sweep 200.1 ms (1000 pts)

NOTE: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode: Compliance —
Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.14 Spurious emission measurements in 1000 - 2560 MHz at high carrier frequency

Plot 7.4.15 Spurious emission measurements in 2560 -2680 MHz at high carrier

#e Agilent

Rel 0 dBm

R T
Mkr1 2.498 3 GHz
#Atten 10dB__ Ext PG -3 dB -26.85 dBm

#Peak
Log

10

de/

Ofist
kY|
dB

o]}

dBm
LgAv

L VPO AVEINP PSR FUPREN VI WFOTIR P AT IOTORAEE P 2

V1 S2

S3 FC
AA

afi):
FTun

Swp

Start 1.000 0 GHz
#Res BW 1 MHz

i Agilent

Rel 0 dBm

Stop 2.560 0 GHz
#VBW 3 MHz Sweep 2.665 ms (2000 pts)

R T
Mkr1 2.679 28 GHz
#Atten 10 dB Ext PG -3 dB -22.99 dBm

#Avg
Log

10

dB/

1

Ofist
3
dB

-

DI
-13.0

dBm

PAvg

V1 S§2

S3 FC
AA

o(f):
FTun

Swp

Start 2.560 00 GHz
#Res BW 1 MHz

NOTE

Stop 2.680 00 GHz
#VBW 3 MHz #S5weep 200 ms (1000 pts)

: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode: Compliance —
Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.16 Spurious emission measurements in 2626 - 3000 MHz range at low carrier frequency

W Agilent

Rei 0
#Avg
Log
10
dB/
Otist
k) |
dB
DI
-13.0
dBm

PAvg

V1 §2
§3 FC
AA

a(l):
FTun
Swp

dBm

R T
Mkr1 2.626 0 GHz
#iAtten 20dB  Ext PG -3 dB -21.32 dBm

Start 2.626 0 GHz
#Res BW 1 MHz

NOTE:

Stop 3.000 0 GHz
#VBW 3 MHz #Sweep 100 ms (1000 pts)

Average Detector and Max Hold were used

Plot 7.4.17 Spurious emission measurements in 2662 - 3000 MHz at mid carrier frequency

o Agilent

Rel 0 dBm

#Avg
Log
10
dB/
Ofist
3
dB
1]
-13.0
dBm

PAvg

V1 S§2
3 FC
AA

a(l):
FTun
Swp

Stari 2

R T
Mki1 2.662 3 GHz
dhAtten 10 dB_ Ext PG -3 dB -24.50 dBm

]

.662 0 GHz

#Res BW 1 MHz

NOTE:

Stop 3.000 0 GHz
#VBW 3 MHz #Sweep 100 ms (1000 pts)

Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode: Compliance —
Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.18 Spurious emission measurements in 2695 - 2800 MHz at high carrier frequency

e Agilent R T
Mkr1 2.695 32 GHz
Rel 0 dBm #Atten 10 dB  Ext PG -3 dB -21.44 dBm
#Avg
Log
10
dB/

Otist

n (\
dB

DI \
-13.0

dBm Nt

PAvg

T s, . Asdnd,

V1 52
S3 FC
AA
ali):
FTun
Swp

Start 2.695 00 GHz Stop 2.800 00 GHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 100 ms (1000 pts)

NOTE: Average Detector and Max Hold were used

Plot 7.4.19 Spurious emission measurements in 3000-10000 MHz range at low carrier frequency

i Agilent R T

Mkr1 3.000 0 GHz
Rel 0 dBm #Atten 10 dB  Ext PG -3 dB -35.19 dBm
#Peak
Log
10
dB/
Otist
ki
dB

DI

-13.0

dBm
Lghv

V1 52
S3 FC

a(f):
FTun
Swp

Start 3.000 0 GHz Stop 10.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100.5 ms (8192 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Verdict: PASS

Date(s):

26-Nov-15

Temperature: 24 °C

Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.20 Spurious emission measurements in 3000 - 10000 MHz at mid carrier frequency

e Agilent R T

Rel 0 dBm

Mkr1 6.844 0 GHz

#Atten 10 dB Ext PG -3 dB -32.57 dBm

#Peak
Log

10

dB/

Ofist
Kyl
dB

dBm
Lghv

DI
-13.0

V1 S2

S3 FC

afi):
FTun

Swp

Start 3.000 GHz
#Res BW 1 MHz

Stop 10.000 GHz

#VBW 3 MHz #5weep 100.5 ms (8192 pts)

Plot 7.4.21 Spurious emission measurements in 2800 - 10000 MHz at high carrier frequency

1 Agilent R T

Rel 0 dBm

Mkr1 6.760 8 GHz

#Atten 10 dB Ext PG -3 dB -32.83 dBm

#Peak
Log

10

dB/

Otist
K|
dB

DI
-13.0

dBm
LghAv

V1 S§2

S3 FC

of):
FTun
Swp

Start 2.

#Res BW 1 MHz

800 GHz Stop 10.000 GHz

#VBW 3 MHz #Sweep 100.5 ms (8192 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Spurious emissions at RF antenna connector

Test procedure:

47 CFR, Sections 2.1051, 27.53

Test mode:

Compliance

Verdict: PASS

Date(s):

26-Nov-15

Temperature: 24 °C

Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.4.22 Spurious emission measurements in 10000-18000 MHz range at low carrier frequency

e Agilent R T

Rel 0 dBm

Mkr1 14.062 0 GHz

#Atten 0 dB  Ext PG -2 dB -38.69 dBm
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dB/
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Swp
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#Res BW 1 MHz

14.000 0 GHz Span & GHz

#VBW 3 MHz #5weep 100.5 ms (8192 pts)

Plot 7.4.23 Spurious emission measurements in 10000 - 18000 MHz at mid carrier frequency

o Agilent

Rel 0 dBm

R T
Mkr1 14.102 1 GHz
-39.26 dBm

#Atten 0 dB  Ext PG -3 dB
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dB/
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-13.0

dBm
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LghAv
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of):
FTun

Swp

Start 10.000 0 GHz
#Res BW 1 MHz

Stop 18.000 0 GHz

#VBW 3 MHz #Sweep 100.5 ms (8192 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions at RF antenna connector

Test procedure: 47 CFR, Sections 2.1051, 27.53

Test mode: Compliance .

Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.4.24 Spurious emission measurements in 10000 - 18000 MHz at high carrier frequency

e Agilent R T

Mkr1 15.705 8 GHz
Rel 0 dBm #Atten 0 dB  Ext PG -3 dB -39.60 dBm
#Peak
Log
10
dB/
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afi):

FTun

Swp

Start 10.000 0 GHz Stop 18.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #5weep 100.5 ms (8192 pts)

Plot 7.4.25 Spurious emission measurements in 18000-27000 MHz range at low carrier frequency

1 Agilent R T

Mkr1 26.677 0 GHz
Rel 0 dBm #iiten 0 dB  Ext PG -3 dB -35.48 dBm
#Peak
Log
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of):
FTun
Swp

Start 18.000 0 GHz Stop 27.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100.5 ms (8192 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions at RF antenna connector

Test procedure: 47 CFR, Sections 2.1051, 27.53

Test mode: Compliance .

Date(s): 26-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Plot 7.4.26 Spurious emission measurements in 18000 - 27000 MHz at mid carrier frequency

e Agilent R T

Mkr1 26.608 8 GHz
Rel 0 dBm #Atten 0 dB  Ext PG -3 dB -35.58 dBm
#Peak
Log
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dB/
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Lghv
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S3 FC
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afi):
FTun
Swp

Start 18.000 0 GHz Stop 27.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #5weep 100.5 ms (8192 pts)

Plot 7.4.27 Spurious emission measurements in 18000 - 27000 MHz at high carrier frequency

o Agilent R T

Mkr1 26.605 5 GHz
Rel 0 dBm #iiten 0 dB  Ext PG -3 dB -36.41 dBm
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Log
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dB/f
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LghAv

V1 S2
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of):
FTun
Swp

Start 18.000 0 GHz Stop 27.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100.5 ms (8192 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Radiated spurious emissions

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

Test mode: Compliance

Date(s):

29-Nov-15 - 30-Nov-15 Verdict: PASS

Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

7.5
7.5.1

7.5.2
7521
7522

7523

7.5.3
7531
7.5.3.2

7.5.3.3

Radiated spurious emission measurements

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.5.1.

Table 7.5.1 Radiated spurious emission test limits

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

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

* - Excluding the band emission

** - P is transmitter output power in Watts

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

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

The EUT was set up as shown in Figure 7.5.1, 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 7.5.2 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 7.5.2, 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 7.5.2 and shown in the associated plots.
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —

Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Figure 7.5.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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turn table
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Figure 7.5.2 Setup for spurious emission field strength measurements above 30 MHz
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance

Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.5.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

2496-2690 MHz

3m

Semi anechoic chamber
0.8m

0.009 — 26900 MHz
Peak

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: 64QAM***
MODULATING SIGNAL: PRBS
BANDWIDTH: 5 MHz***
Frequency, Field strength, Limit, Margin, | RBW, ﬁrafﬁggt?o Antenna Turn-table
MHz dB(nVvim) dB(pVv/m) dB* kHz P n height, m | position**, degrees
Low carrier frequency
No emissions were found
Mid carrier frequency
No emissions were found
High carrier frequency
No emissions were found
*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
***. Maximum Power Density
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 3818 HL 3901 HL 4278 HL 4338 HL 4353
HL 4916 HL 4933 HL 4956

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
TEST DISTANCE:

(@]

LOG  REF 38.8 dBuWm
i@

Low, Mid, High
3m

ACTW DET: PERK

MERS DET: FERK OPF RAUG
MR 13.3 kHz
55,16 dBuWm

dB~

1ATH
28 dB

oo WAy

dBpls
VA SB

Al A
rllrlmuww'"

Ptk
A s

SCFC
RCORR

START 9.@ kHz
RL ®IF BW CHR Hz

BAYG BW 1 kHz

5T0F 19@.8 kHz
SWP 18,3 sec

Plot 7.5.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:
CARRIER FREQUENCY:
TEST DISTANCE:

(@)

LOG  REF 3@.4 dBuWm

Semi anechoic chamber
Low, Mid, High
3m

ACTW DET: PEAK

MERS DET: FERK OF RUG
MER 1B8 kHz
55.82 dBpMW/m

1B
dBs

AATH
2@ dB

80,4 W,

dBub s Ty
VA 58 Vo

SC FC
ACORR

Ml

A e v e WY

START 158 kHz
RL BIF BW 3B kHz

AYG BW 38 kHz

S5T0P 3@.BA MHz
SWP 249 sec
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.3 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG  REF 38.8 dEul/m
10

Low
Vertical and Horizontal
3m

ACTY DET: PEAK

MERS DET: FERE OF RUG
HEE 374.2 MHz
S8, 66 dBuYsm

dB~

1ATH
28 dB

0L
4.4

dBpls
A 5B R

scFehw, [ L Lo |

ACORR

S5TART 38 B MHz
FL IF BW 128 kHz

AYG BW 388 kHz

STOF 1.@@PA CHz
SWP 385 meec

Plot 7.5.4 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 38.8 dBEuWm

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTW DET: FERK
MEAS DET: FEAK OF AUG
MERE 374.2 MH:z
51,73 dBuWim

ip

dB~

4ATH
2@ dB

0L
4.4

dBpls

VA SE il

S0 FC o ol
HCURRM~N“““M

START 3@ @ MHz
RL IF BW 10B kHz

AYG BW 388 kHz

STOF 1.@8PA GH:z
SWP JHS meac
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.5 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG  REF 38.8 dEul/m
10

High
Vertical and Horizontal
3m

ACTY DET: PEAK

MERS DET: FERE OF RUG
HEE 374.2 MHz
53,64 dBuYsm

dB~

1ATH
28 dB

0L
4.4

dBpls
A 5B 7

50 FCfb | e P hendn?

ACORR

S5TART 38 B MHz
FL IF BW 128 kHz

AYG BW 388 kHz

STOF 1.@@PA CHz
SWP 385 meec

Plot 7.5.6 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 38.8 dBEuWm

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTW DET: FERK
MEAS DET: FEAK OF AUG
MER £.9B6 GHz
B3.48 dBuWim

ip
dB~

ATH
1@ dBE

0L

auy g . et

dBpls
A 5B

SC FC
ACORR

START 1_@@0 GHz
RL *IF BW 1.8 MHz

BAYG BW 3 MHz

5T0P ©.9BA GHz
SWP 38,8 msec

NOTE: 2498.5 MHz - carrier frequency
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance

Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.7 Radiated emission measurements in 1000 — 2900 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG  REF 3@.8 dBulsm
iR

Mid
Vertical and Horizontal
3m

ACTY DET: PEAK
MEAS DET: FEAK OF AVG
MER €681 GHz
B8.09 dBpYsm

dBs

ATH
18 dB

oL

EH,LI N MM

dEpl s
RSB

SCFC
ACORR

STAET 1 .@B0 GHz
L ®IF BW 1.8 MHz

BANG BW 3 MHz

STOP 2,908 COH:z
SWP 33,8 meec

NOTE: 2593 MHz - carrier frequency

Plot 7.5.8 Radiated emission measurements in 1000 —2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG  REF 9@.@ dBpls/m
1B

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET: PEAK
MEAS OET: FERK AP AUEG
HKR £.H96 GH:z
BA. Bl dBuYs/m

dB~

LATH
10 dE

0L

qu .y N IR B Sy

dEpl s
RSB

SCFC
ACORR

STRART 1 .@B@ CHz
L ®IF BW 1.8 MHz

BANG BW 3 MHz

STOF ©.9PA GH:z
SHP 33,8 meec

NOTE: 2687.5 MHz - carrier frequency
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance

Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.9 Radiated emission measurements in 2900 - 6500 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agllent

Rel 90 dBpVim #Aten 20 dB

Low
Vertical and Horizontal
3m

R T
Mkr1 6.495 5 GHz
63.63 dBuV/m

#Peak

Log

10
dB/

DI N ) TRy

84.4

dBpVing
LeAv

V1 52

33 FC
A AA

all):
FTun

Swp

Start 2,900 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 6.500 0 GHz
#Sweep 50.12 ms (4000 p1s)

Plot 7.5.10 Radiated emission measurements in 2900 - 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

s Agilent

Rel 90 dBpVim #Atlen 20 dB

Semi anechoic chamber

Mid
Vertical and Horizontal
3m
R T
Mki1 6.497 6 GHz

63.02 dBuV/m

#Peak

Log

10
dB/

o4 WW

—————

dByVin
LAy

V1 52

83 FC
A PA

aff):
FTun

Swp

Start 2,900 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 6.500 0 GHz
#Sweep 90.39 ms (6000 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.11 Radiated emission measurements in 2900 - 6500 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
- Agllent R T
Mkr1 6.463 4 GHz
Rei 90 dBpVim #Atten 20 dB 63.33 dBuVim
#Peak
Log
10
dB/
DI
84.4
dBuVin
LeAv
V1 82
83 FC
A AA
all):
FTun
Swp
Start 2.900 0 GHz Stop 6.500 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 50.39 ms (6000 pts)

Plot 7.5.12 Radiated emission measurements in 6500 — 12000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

s Agilent

Rel 90 dBpVim #Atien 0 dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

R T
Mkr1 11.471 0 GHz
61.56 dBu\/m

#Peak

Log

10
dB/

1

e T RO LN

DI L L
84.4

dBpVing
LAy

V1 52

83 FC

aff):
FTun

Swp

Start 6.500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 12.000 0 GHz
#Sweep 90.39 ms (6000 pts)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification: Section 27.53, Radiate

d spurious emissions

Test procedure: 47 CFR, Sections 2.1053;

TIA/EIA-603-D, Section 2.2.12

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.13 Radiated emission measurements in 6500 — 12000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agllent

Rel 90 dBpVim #Atten 0 dB

Mid
Vertical and Horizontal
3m
R T
Mkr1 9.356 8 GHz
58.62 dBuVim

#Peak

Log

10
dB/

DI

84.4 w'

PRI GRS T T

dBpVing
LeAv

V1 52

33 FC
A AA

all):
FTun

Swp

Start 6.500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 12.000 0 GHz
#Sweep 50.39 ms (6000 pts)

Plot 7.5.14 Radiated emission measurements in 6500 — 12000 MHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
@ Agilent R T
Mkr1 11.736 0 GHz
Rel 90 dBpVim #Atien 0 dB 59.95 dBuV/m
#Peak
Log
10
dB/
(1)

DI
84.4

WWWWMMWN

dBpVing
LeAv

V1 82

83 FC
A AA

a|f):
FTun

Swp

Stant 6.500 0 GHz.
#Res BW 1 MHz

#VBW 3 MHz

Stop 12.000 0 GHz
#Sweep 50.39 ms (6000 pis)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.15 Radiated emission measurements in 12000 — 18000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
- Agllent R T
Mkr1 17.981 0 GHz
Rei 90 dBpVim #Atten 0 dB 64.30 dBuVim
#Peak
Log
10
dB/
DI
84.4
dBuVin
LeAv
V1 82
83 FC
A AA
all):
FTun
Swp
Start 12.000 0 GHz Stop 18.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 50.39 ms (6000 pts)

Plot 7.5.16 Radiated emission measurements in 12000 — 18000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

@ Agilent

Rel 30 dBpVim #Atten 0 dB

Semi anechoic chamber

Mid
Vertical and Horizontal
3m
R T
Mkr1 17.959 0 GHz

63.86 dBuV/m

#Peak

Log

10
dB/

84.4

D.WWWWWWWM

1

dBpVing
LeAv

V1 82

83 FC
A AA

a|f):
FTun

Swp

Stant 12.000 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 18.000 0 GHz
#Sweep 50.39 ms (6000 pis)
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.17 Radiated emission measurements in 12000 — 18000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
- Agllent R T
Mkr1 17.843 0 GHz
Rei 90 dBpVim #Atten 0 dB 63.09 dBuVim
#Peak
Log
10
dB/
DI
84.4
dBuVin
LeAv
V1 82
83 FC
A AA
all):
FTun
Swp
Start 12.000 0 GHz Stop 18.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 50.39 ms (6000 pts)

Plot 7.5.18 Radiated emission measurements in 18000 — 27000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

@ Agilent

Rel 30 dBpVim Atien 10 dB

Semi anechoic chamber
Low
Vertical and Horizontal
3m

R T

Mkr1 26.720 9 GHz
53.52 dBuV/m

#Peak

Log

10
dB/

DI

LeAv

géfvfnﬂ“wwﬂwwwwg@

M1 52

83 FC

a|f):
FTun

Swp

Stant 18.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 27.000 GHz
#Sweep 100.5 ms (8192 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

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

Test mode: Compliance —
Date(s): 29-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Plot 7.5.19 Radiated emission measurements in 18000 — 26500 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
- Agllent R T
Mkr1 18.186 8 GHz
Rei 90 dBpVim Atten 10 dB 53.65 dBuVim
#Peak
Log
10
dB/
DI 5
84.4
dBuVin
LeAv
M1 52
83 FC
A AA
all):
FTun
Swp
Start 18.000 GHz Stop 27.000 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100.5 ms (8192 pts)

Plot 7.5.20 Radiated emission measurements in 18000 — 27000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

@ Agilent

Rel 30 dBpVim Atien 10 dB

Semi anechoic chamber
High
Vertical and Horizontal
3m

R T

Mkr1 18.150 5 GHz
52.67 dBuV/m

#Peak

DI
84.4

dByVim
LeAv

M1 52

83 FC
A AA

a|f):
FTun

Swp

Stant 18.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 27.000 GHz
#Sweep 100.5 ms (8192 pts)
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HERMON LABORATORIES

Test specification: Section 27.54, Frequency stability
Test procedure: 47 CFR, Section 2.1055; TIA/EIA-603-D Section 2.2.2
Test mode: Compliance —
Date(s): 25-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
7.6  Frequency stability test
7.6.1 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given
in Table 7.6.1.
Table 7.6.1 Frequency stability limits
Assigned frequency, MHz Maximum allowed frequency displacement
2614-2690 The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.
7.6.2  Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
7.6.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.6.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.6.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
7.6.2.6 Frequency displacement was calculated and provided in Table 7.6.2.
7.6.2.7 The test results provided in Table 7.6.3, Table 7.6.4 and the associated plots.

Figure 7.6.1 Frequency stability test setup

Variable | = oo
power supply

Spectrum
analyzer

| |
| |
| |
|
} EUT } Attenuator
| |
| |
| |
| |
| |

Voltmeter
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Date of Issue: 26-Jan-16

HERMON LABORATORIES

Test specification: Section 27.54, Frequency stability

Test procedure: 47 CFR, Section 2.1055; TIA/EIA-603-D Section 2.2.2

Test mode: Compliance —

Date(s): 25-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:

Table 7.6.2 Frequency stability test results

NOMINAL POWER VOLTAGE: 120 VAC

TEMPERATURE STABILIZATION PERIOD: 20 min

POWER DURING TEMPERATURE TRANSITION: Off

SPECTRUM ANALYZER MODE: Max Hold

RESOLUTION BANDWIDTH: 1 kHz

VIDEO BANDWIDTH: 3 kHz

MODULATION: Unmodulated

Max frequency drift,

T oC Voltage, Frequency, MHz i

’ \Y,
Start up 1% min I 2" min 3" min 4™ min 5™ min 10" min | Positive I Negative

Low carrier frequency 2498.5 MHz
-30 120 2498501130 | 2498.501120 | 2498.501170 | 2498.501230 | 2498.501130 2498.501130 2498.501170 50 50
20 120 2498.501230 NA NA NA NA NA 2498.501200 50 0
-10 120 2498.501170 NA NA NA NA NA 2498.501200 20 10
0 120 2498501130 | 2498.501230 | 2498501200 | 2498.501170 | 2498.501200 2498.501230 2498.501130 50 50
10 120 2498.501200 NA NA NA NA NA 2498501170 20 10
20 138 2498501170 NA NA NA NA NA 2498.501230 50 10
20 120 2498.501200 NA NA NA NA NA 2498.501270* 20 0
20 102 2498.501200 NA NA NA NA NA 2498.501230 50 0
30 120 2498501130 | 2498.501200 | 2498.501170 | 2498.501170 | 2498.501200 2498.501123 2498.501270 50 50
40 120 2498.501270 NA NA NA NA NA 2498.501170 90 10
50 120 2498.501400 NA NA NA NA NA 2498.501320 150 0

Mid carrier frequency 2593.0 MHz
-30 120 2593.001180 | 2593.001180 | 2593.001200 | 2593.001180 | 2593.001150 2593.001180 2593.001180 0 150
20 120 2593.001230 NA NA NA NA NA 2593.001230 0 50
-10 120 2593.001230 NA NA NA NA NA 2593.001270 0 0
0 120 2593.001270 | 2593.001270 | 2593.001170 | 2593.001230 | 2593.001200 2593.001230 2593.001270 0 10
10 120 2593.001330 NA NA NA NA NA 2593.001300 50 0
20 138 2593.001230 NA NA NA NA NA 2593.001200 0 80
20 120 2593.001230 NA NA NA NA NA 2593.001270* 0 50
20 102 2593.001230 NA NA NA NA NA 2593.001300 20 50
30 120 2593.001230 | 2593.001300 | 2593.001370 | 2593.001230 | 2593.001270 2593.001230 2593.001300 90 50
40 120 2593.001330 NA NA NA NA NA 2593.001200 50 80
50 120 2593.001500 NA NA NA NA NA 2593.001420 120 0

High carrier frequency 2687.5 MHz
-30 120 2687.501330 | 2687.501330 | 2687.501230 | 2687.501330 | 2687.501370 2687.501300 2687.501270 20 120
20 120 2687.501300 NA NA NA NA NA 2687.501300 0 50
-10 120 2687.501270 NA NA NA NA NA 2687.501300 0 80
0 120 2687.501270 | 2687.501300 | 2687.501270 | 2687.501330 | 2687.501270 2687.501300 2687.501400 0 80
10 120 2687.501230 NA NA NA NA NA 2687.501270 0 150
20 138 2687.501230 NA NA NA NA NA 2687.501330 0 120
20 120 2687.501200 NA NA NA NA NA 2687.501270" 0 70
20 102 2687.501370 NA NA NA NA NA 2687.501330 20 20
30 120 2687501300 | 2687.501270 | 2687.501370 | 2687.501400 | 2687.501300 2687.501270 2687.501400 20 80
40 120 2687.501420 NA NA NA NA NA 2687.501300 20 50
50 120 2687.501500 NA NA NA NA NA 2687.501420 40 0

* - Reference frequency

Page 91 of 110



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.54, Frequency stability

Test procedure:

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

Test mode: Compliance —
Date(s): 25-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC
Remarks:
Table 7.6.3 Maximum frequency displacement
Maximum frequency displacement
Channel ppm Hz
Negative Positive Negative Positive
Low 0.12 0.37 50.00 150.00
Mid 0.39 0.31 150.00 120.00
High 0.40 0.11 150.00 40.00
Table 7.6.4 Transmission with frequency drift test results
Lower Upper Lower Upper Lovygr Uppgr Lower Upper _
measured* | measured* | calculated** | calculated* | specified specified marain®*. | marain** Verdic
band edge, | band edge, | band edge, * band band band edge, l\/glJHz ! I\/?Hz ! t
MHz MHz MHz edge, MHz | edge, MHz MHz
5MHz BW
2618.157 2622.848 2618.16 2622.85 2614 2626 -4.16 -3.15 Pass
2651.644 2656.361 2651.64 2656.36 2650 2662 -1.64 -5.64 Pass
2685.152 2689.855 2685.15 2689.86 2680 2690 -5.15 -0.14 Pass
10 MHz BW
2618.216 2627.772 2618.22 2627.77 2614 2632 -4.22 -4.23 Pass
2649.228 2658.759 2649.23 2658.76 2644 2662 -5.23 -3.24 Pass
2680.216 2689.747 2680.22 2689.75 2680 2690 -0.22 -0.25 Pass
20 MHz BW
2618.682 2637.293 2618.68 2637.29 2614 2638 -4.68 -0.71 Pass
2644.657 2663.268 2644.66 2663.27 2644 2668 -0.66 -4.73 Pass
2670.707 2689.293 2670.71 2689.29 2668 2690 -2.71 -0.71 Pass

* - Measured under normal test conditions
** - Measured band edge with proper drift addition

*** . Margin = Calculated band edge — specified band edge

Reference numbers of test equipment used

[ HL3818

|  HL 3903

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.54, Frequency stability

Test procedure:

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

Test mode:

Compliance

Date(s):

25-Nov-15 - 30-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.6.1 Emission mask test results at low carrier frequency, 5 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

- Agllent

Rel 30 dBm
#Avg
Log

10

dB/

Off
Kyl

dB

DI

-13.0
dBm

PAvg

V1 S2|

#Aten 10 dB

2614— 2626 MHz
Average
64 QAM

Ext PG -3 dB

R T
Mki2 2.622 848 GHz
-13.83 dBm

T

ist

[ |

%ﬁ%ﬁ

il 1

TR

Center 2.620 500 GHz
#Res BW 51 kHz

VBW 150 kHz

Span 10 MHz
# Sweep 100.1 ms (1600 pis)

Matker Tisce
1 1)

2 n

Type
Fieg
Fieq

X Axis

2.618 157 GHz
2.622 848 GHz

Amplitude
-12.88 dEm
-12.82 dBm

Plot 7.6.2 Emission mask test results at mid carrier frequency, 5 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

- Agllent

Rel 30 dBm
#Avg

L

0 i
dB/ |r
Olist

Kyl

dB

DI

3.0
dBm

PAvg

v

#Atten 10 dB

2650 — 2662 MHz
Average
64 QAM

Ext PG -3 dB

R T
Mkr1 2.651 644 GHz
-14.03 dBm

.

”

"

I

L
4

3
7

WWMM

52|

Center 2.654 000 GHz
#Res BW 51 kHz

VBW 150 kHz

Span 10 MHz
#Sweep 100.1 ms (1600 pts)

Matker
1 5h

2 1

Tiace Type
Fieq

Fieg

Amglilude
-14.02 dBm
-13.26 dBm
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.54, Frequency stability

Test procedure:

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

Test mode:

Compliance

Date(s):

25-Nov-15 - 30-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.6.3 Emission mask test results at high carrier frequency, 5 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

- Agllent

Rel 30 dBm

#Aten 10 dB

2680 — 2690 MHz
Average

64 QAM

Ext PG -3 dB

R T
Mki2 2.689 855 GHz
-13.07 dBm

#Avg

a

Log

T

10
dB/

Ofist

Kyl

dB

Lo |

D |ty

-13.0

2‘“—9%,—_

dBm

PAvg

V1 S2|

Center 2.687 500 GHz
#Res BW 51 kHz

VBW 150 kHz

Span 10 MHz
# Sweep 100.1 ms (1600 pis)

Meiber
1

Tisce
1"
1y

Type
Fieg
Fieq

X Axis

2.685 152 GHz
2.689 855 GHz

Amplitude
-12.28 dEm
-12.07 dBm

Plot 7.6.4 Emission mask test results at low carrier frequency, 10 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

A Agllent

Rel 30 dBm

#Atten 10 dB

2614 — 2632 MHz
Average

64QAM

Ext PG -3 dB

R T
Mkr1 2.618 216 GHz
-14.27 dBm

#Avg

Log
10

dB/

|

Ofist

kY|

dB

el ||

DI
3.0

5
i
e N

e

Mkt
Pl

dBm

PAvg

V1 52

Center 2.623 000 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 20 MHz
#Sweep 100.1 ms (1600 pts)

Maiber
1

z

Tiace
1"
n

Type
Fieq
Fieg

X Axig

2.818 2168 GHz
2.827 772 GHz

Amplitude
-14.27 dEm
-12.68 dEm
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055; TIA/EIA-603-D

Section 2.2.2

Test mode:

Compliance

Date(s):

25-Nov-15 - 30-Nov-15

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.6.5 Emission mask test results at mid carrier frequency, 10 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

Average
64QAM
W Agllent

Rel 30 dBm #Anen 20dB  Ext PG -3 dB

2644 — 2662 MHz

R T
Mki2 2.658 759 GHz
-13.04 dBm
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- .
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F——L

dB/
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g |

3
f
]| au.:. Sl IM-M

-13.0

g
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PAvg

V1 S2|

Center 2.654 000 GHz
#Res BW 100 kHz VBW 300 kHz

Span 20 MHz
# Sweep 100.1 ms (1600 pis)

Msiber Tisce Type X Axis
1 1" Fieg 2,848 228 GHz
2 1) Fieq 2658 788 GHz

Amplitude
-12.20 dEm
-12.04 dBm

Plot 7.6.6 Emission mask test results at high carrier frequency, 10 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

Average
64QAM

W Agilent

Rel 30 dBm #Aten 20dB  Ext PG -3 dB

2680 — 2690 MHz

R T
Mkr1 2.680 216 GHz
-13.20 dBm

#Avg

Log
10 r

dB/

[
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Kyl

e |

dB

oI e

3
t
T

3.0

dBm

PAvg

V1 52|

Center 2.685 000 GHz
#Res BW 100 kHz VBW 300 kHz

Span 20 MHz
#Sweep 100.1 ms (1600 pts)

Maiber Tiace Type X Axis
1 i Fieq 2,680 216 GHz
2 1 Fieg 2,888 747 GHz

Amglilude
-12.20 dBm
-12.71 dBm
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Report ID: AIRRAD_FCC.27592_HB.docx

Date of Issue: 26-Jan-16

Test specification:

Section 27.54, Frequency stability

Test procedure:

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

Test mode:

Compliance

Date(s):

25-Nov-15 - 30-Nov-15

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 54 %

| Power Supply: 120 VAC

Remarks:

Plot 7.6.7 Emission mask test results at low carrier frequency, 20 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

Rel 30 dBm
#Avg
Log
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dB/
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dBm
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#Sweep 100.1 ms (1600 pts)
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2 1" Fieg
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Axis Amglilude
-12.01 dBm
-12.14 dBm
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Report ID: AIRRAD_FCC.27592_HB.docx
Date of Issue: 26-Jan-16

Test specification:

Section 27.54, Frequency stability

Test procedure:

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

Test mode: Compliance —
Date(s): 25-Nov-15 - 30-Nov-15 Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 54 % | Power Supply: 120 VAC

Remarks:

Plot 7.6.8 Emission mask test results at mid carrier frequency, 20 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

2644-2668 MHz

Average
64QAM
W Agllent R T
Mkr1 2.644 657 GHz

Rel 30 dBm #Atten 20 dB  Ext PG -3 dB -17.36 dBm
#Avg
Log
10 »\l
dB/ I 1
Oflst J 5
Kyl 03
dB ? |
DI sophiliy PRTIRINTY
A30 [ B
dBm
PAvg
V1 52|
Center 2.654 000 GHz Span 40 MHz
#Res BW 200 kHz VBW 620 kHz # Sweep 100.1 ms (1600 pis)

Matker Tisce Type X Axis Amplitude

1 1" Fieg 2.844 €57 GHz -17.28 dEm
2 1y Fieq 2.662 288 GHz -12.24 dEm

Plot 7.6.9 Emission mask test results at high carrier frequency, 20 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

@ Agilent

Rel 30 dBm

2668-2690 MHz
Average
64QAM

R T
Mki2 2.689 293 GHz
#Aten 20 dB Ext PG -3 dB -15.10 dBm

#Avg

Log
10

dB/

Ofist

kY|

dB

e

DI
3.0

]
i
5

dBm

PAvg

V1 52

Center 2.680 000 GHz Span 40 MHz

#Res BW 200 kHz

VBW 620 kHz #Sweep 100.1 ms (1600 pts)

Maiber
1

z

Tiace
1"
n

Type X Axis Amplitude
Fieq 2.670 707 GHz -12.82 dEm
Fieg 2,689 283 GHz -15.10 dEm
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 13-Jan-15 13-Jan-16
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 27-Oct-15 | 27-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
2214 | Directional Coupler 1.7-26.5 GHz Krytar 2616 31354 16-Sep-15 | 16-Sep-17
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 30-Jan-15 | 30-Jan-16
Technologies 57
3302 | Power sensor, P-Series, 50 MHz to Agilent N1922A MY452405 | 30-Jan-15 | 30-Jan-16
40 GHz, -35/30 to 20 dBm Technologies 86
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 29-Apr-15 | 29-Apr-16
3 Hz- 44 GHz Technologies 88
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1225/2A 10-Feb-15 | 10-Feb-16
3.5 m, SMA/SMA X 102A
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1226/2A 10-Feb-15 | 10-Feb-16
1.5 m, SMA/SMA X 102A
4229 | Precision Fixed Attenuator, 50 Ohm, 5W, Mini-Circuits BW- NA 09-Mar-15 | 09-Mar-16
10dB, DC to 18000 MHz N10W5+
4234 | Precision Fixed Attenuator, 50 Ohm, 5W, Mini-Circuits BW- NA 10-Mar-15 10-Mar-16
20dB, DC to 18000 MHz N20W5+
4278 | Test Cable , DC-18 GHz, 4.6 m, Mini-Circuits APC- 0755A 22-Nov-15 | 22-Nov-16
N/M - N/M 15FT-
NMNM+
4293 | Microwave Cable Assembly, 18.0 GHz, Huber-Suhner Sucoflex NA 02-Dec-15 | 02-Dec-16
3.4 m, SMA/SMA P103
4338 | Reject Band Filter, 50 Ohm, 0 to 2170 Micro-Tronics BRM 023 05-May-15 | 05-May-16
and 3000 to 18000 MHz, 50702-02
SMA-FM / SMA-M
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
4366 | Directional coupler, 1 GHz to 18 GHz, Tiger Micro- TGD- 01e- 18-May-14 | 18-May-16
10 dB, SMA Female Electronics A1101-10 | JSDE805-
Institute 007
4916 | High Pass Filter, 50 Ohm, 3150 to 6500 Mini-Circuits VHF- NA 01-Oct-15 01-Oct-17
MHz, SMA-FM / SMA-M 2700+
4933 | Active Horn Antenna, 1 GHz to 18 GHz Com-Power AHA-118 701046 04-Sep-15 | 04-Sep-16
Corporation
4956 | Active horn antenna, 18 to 40 GHz Com-Power AHA-840 105004 09-Nov-15 | 09-Nov-16
Corporation
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9 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

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

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

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

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

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

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

ests 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, G-27 for full-anechoic chamber for RE measurements above 1 GHz, 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 US1003.

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.

11 APPENDIX D Specification references

47CFR part 27: 2014 Private land mobile radio services

47CFR part 1: 2014 Practice and procedure

47CFR part 2: 2014 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
ANSI C63.4: 2009 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

ANSI C63.2: 1996

ANSI/TIA/EIA-603-D:2010
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12 APPENDIX E Test equipment correction factors

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

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

20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 75

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
Biconilog antenna EMCO Model 3141
Ser.N0.1011, HL 0604

Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 71 660 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 9.7 740 221 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 10.3 920 241 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 241 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(pV/m).
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Antenna factor, HL 4933

COM-POWER
CORPORATION

Active Horn Antenna Factor Calibration
1GHz to 18 GHz

Equipment: ACTIVE HORN ANTENNA
Model: AHA-118
Serial Number: 701046
Calibration Distance: 3 Meter
Polarization: Horizontal
Calibration Date: 11/12/2014
Frequency Preamplifier | Antenna Factor Frequency Preamplifier | Antenna Factor
Gain with pre-amp Gain with pre-amp
(GHz) (dB) (dB/m) (GHz) (dB) (dB/m)
1 40.96 -16.47 10 40.94 -1.97
1.5 41.21 -14.53 10.5 40.63 -1.06
2 41.44 -13.30 1 40.74 -1.50
2.5 41.71 -12.87 1.5 40.65 -0.52
3 41.96 -12.26 12 40.76 -0.15
3.5 42.14 -11.77 12.5 41.03 -0.85
4 42.13 -10.91 13 41.37 -0.81
4.5 41.79 -9-41 13.5 41.18 0.05
5 41.44 -7-54 14 40.98 0.36
5.5 40.91 -6.47 14.5 40.81 1.26
6 40.69 -5.48 15 40.65 0.25
6.5 40.64 -5.53 15.5 40.93 -1.05
7 40.76 -4.12 16 41.31 -1.44
7-5 40.94 -3.12 16.5 40.96 -0.80
8 40.68 -1.69 17 40.64 -0.02
8.5 40.08 -1.71 17.5 40.57 1.81
9 40.41 -1.86 18 40.08 3.63
9.5 41.21 -2.73
Calibration according to ARP 958
Antenna Factor to be added to receiver reading:
Meter Reading (dBuV) + Antenna Factor (dB/m) = Corrected Reading (dBuV/m)
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Antenna factor, HL 4956

COM-POWER
CORPORATION
Active Horn Antenna Factor Calibration
18 GHz to 40 GHz
Equipment: ACTIVE HORN ANTENNA
Model: AHA-840
Serial Number: 105004
Calibration Distance: 3 meter
Polarization: Horizontal
Calibration Date: 1/26/2015
Erequenicy Preamplifier Anfenna Factor Freiey Preamplifier | Antenna Factor
Gain with pre-amp Gain with pre-amp
(GHz) (dB) (dB/m) (GHz) (dB) (dB/m)
18 38.83 -1.06 29.5 42.47 -5.33
18.5 39.34 -2.65 30 41.91 -4.86
19 39.71 -3.88 30.5 41.60 -4.64
19.5 39.87 4-35 31 41.52 -4.60
20 39.98 -3.97 31.5 41.56 -4.79
20.5 40.42 -3.68 32 41.80 -5.21
21 41.12 -4.06 32.5 42.29 -5.54
21.5 41.74 -5.46 33 42.79 5-63
22 42.14 -6.22 33.5 42.88 -5.38
22.5 42.35 -6.42 34 42.62 -4.76
23 42.50 -6.59 34.5 42.63 -4.84
23.5 42.65 -6.82 35 43.15 -5.13
24 42.81 -7-01 355 43.91 -5-83
24.5 42.86 -7-37 36 44.59 -6.39
25 42.73 7:53 36.5 45.04 -6.64
25.5 42.77 -7-45 37 45.08 -6.40
26 42.85 -7.21 37.5 44.82 -5.75
26.5 42.98 747 38 44.16 -4.58
27 43.14 -7.22 38.5 42.90 -2.66
27.5 4318 7:32 39 42.39 171
28 43.04 -7-10 39.5 43.76 -2.49
28.5 43.01 -6.73 40 45.98 -5.21
Calibration per ANSI C63.5: 2006
Standard Site Method, Equations 1-6 (3-antenna)
Corrected Reading (dBuV/m) = Meter Reading (dBuV) + AFE(dB/m)
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 2.12 12500 4.99 27000 7.70
3000 2.33 13000 5.11 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 5.42 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1226/2A
HL 3903
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 -0.02 9500 1.84 21000 2.98
100 0.15 10000 1.86 22000 3.07
500 0.38 10500 1.93 23000 3.13
1000 0.56 11000 1.99 24000 3.21
1500 0.69 11500 2.04 25000 3.26
2000 0.82 12000 2.10 26000 3.48
2500 0.90 12500 2.15 27000 3.44
3000 0.98 13000 2.21 28000 3.53
3500 1.06 13500 2.25 29000 3.59
4000 1.11 14000 2.29 30000 3.66
4500 1.17 14500 2.34 31000 3.70
5000 1.24 15000 2.36 32000 3.79
5500 1.32 15500 2.40 33000 3.88
6000 1.40 16000 2.45 34000 3.94
6500 1.50 16500 2.48 35000 3.91
7000 1.56 17000 2.56 36000 4.05
7500 1.62 17500 2.58 37000 4.22
8000 1.68 18000 2.60 38000 4.25
8500 1.74 19000 2.84 39000 4.27
9000 1.78 20000 2.88 40000 4.33
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Cable loss
Test cable, Mini-Circuits, S/N 0755A, 18 GHz, 4.6 m, N/M - N/M
APC-15FT-NMNM+, HL 4278

Frequency, (I:j:;e Frequency, Cable Frequency, Cable Frequency, Cable

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

1000 1.74 6100 4.72 11200 6.70 16300 8.70

1100 1.83 6200 4.77 11300 6.74 16400 8.73

1200 1.92 6300 4.80 11400 6.78 16500 8.74

1300 2.01 6400 4.83 11500 6.81 16600 8.75

1400 2.09 6500 4.89 11600 6.84 16700 8.78

1500 2.18 6600 4.90 11700 6.87 16800 8.79

1600 2.25 6700 4.95 11800 6.92 16900 8.81

1700 2.33 6800 5.01 11900 6.98 17000 8.85

1800 2.39 6900 4.99 12000 7.02 17100 8.90

1900 2.47 7000 5.04 12100 7.08 17200 8.95

2000 2.53 7100 5.1 12200 7.15 17300 8.99

2100 2.60 7200 5.14 12300 7.20 17400 9.03

2200 2.67 7300 5.21 12400 7.26 17500 9.07

2300 2.73 7400 5.29 12500 7.31 17600 9.1

2400 2.80 7500 5.33 12600 7.36 17700 9.15

2500 2.87 7600 5.38 12700 741 17800 9.19

2600 2.93 7700 5.46 12800 7.46 17900 9.24

2700 3.00 7800 5.52 12900 7.51 18000 9.28

2800 3.06 7900 5.58 13000 7.55

2900 3.12 8000 5.64 13100 7.59

3000 3.18 8100 5.69 13200 7.65

3100 3.24 8200 5.75 13300 7.69

3200 3.30 8300 5.80 13400 7.72

3300 3.35 8400 5.84 13500 7.78

3400 3.42 8500 5.90 13600 7.82

3500 3.46 8600 5.97 13700 7.86

3600 3.52 8700 5.99 13800 7.91

3700 3.57 8800 6.04 13900 7.96

3800 3.61 8900 6.10 14000 8.01

3900 3.67 9000 6.13 14100 8.06

4000 3.7 9100 6.17 14200 8.10

4100 3.77 9200 6.23 14300 8.13

4200 3.83 9300 6.27 14400 8.16

4300 3.89 9400 6.30 14500 8.19

4400 3.94 9500 6.35 14600 8.21

4500 4.00 9600 6.37 14700 8.23

4600 4.05 9700 6.40 14800 8.26

4700 4.10 9800 6.44 14900 8.28

4800 4.16 9900 6.45 15000 8.30
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Microwave Cable Assembly, 18.0 GHz, 3.4 m, SMA/SMA, Huber-Suhner,

Sucoflex P103, HL 4293

Frequency, (I:(?sb;e Frequency, Cable loss, Frequency, Cable Frequency, Cable

MHz dB ’ MHz dB MHz loss, dB MHz loss, dB
50 0.20 4900 2.01 9800 2.94 14700 3.85
100 0.28 5000 2.03 9900 2.95 14800 3.87
200 0.39 5100 2.06 10000 2.98 14900 3.89
300 0.48 5200 2.08 10100 3.01 15000 3.94
400 0.55 5300 2.07 10200 3.04 15100 3.94
500 0.61 5400 212 10300 3.04 15200 3.91
600 0.68 5500 2.12 10400 3.04 15300 3.93
700 0.73 5600 2.16 10500 3.07 15400 3.94
800 0.78 5700 2.16 10600 3.10 15500 3.96
900 0.83 5800 2.22 10700 3.11 15600 3.96

1000 0.88 5900 2.24 10800 3.12 15700 3.97

1100 0.92 6000 2.28 10900 3.15 15800 4.00

1200 0.96 6100 2.31 11000 3.22 15900 4.01

1300 1.00 6200 2.32 11100 3.20 16000 4.03

1400 1.04 6300 2.34 11200 3.19 16100 4.02

1500 1.07 6400 2.37 11300 3.21 16200 4.05

1600 1.11 6500 2.38 11400 3.26 16300 4.06

1700 1.15 6600 2.38 11500 3.27 16400 4.08

1800 1.19 6700 2.40 11600 3.27 16500 4.07

1900 1.22 6800 242 11700 3.28 16600 4.10

2000 1.25 6900 243 11800 3.32 16700 4.14

2100 1.28 7000 244 11900 3.34 16800 4.12

2200 1.34 7100 248 12000 3.34 16900 4.13

2300 1.35 7200 2.46 12100 3.35 17000 4.13

2400 1.39 7300 2.51 12200 3.39 17100 4.19

2500 1.40 7400 2.53 12300 3.44 17200 4.22

2600 1.44 7500 2.50 12400 3.44 17300 4.20

2700 1.47 7600 2.53 12500 3.43 17400 4.21

2800 1.50 7700 2.63 12600 3.45 17500 4.19

2900 1.54 7800 2.62 12700 3.47 17600 4.22

3000 1.56 7900 2.58 12800 3.51 17700 4.24

3100 1.59 8000 2.64 12900 3.51 17800 4.23

3200 1.62 8100 2.66 13000 3.52 17900 4.26

3300 1.64 8200 2.67 13100 3.56 18000 4.27

3400 1.67 8300 2.63 13200 3.57

3500 1.69 8400 2.64 13300 3.58

3600 1.72 8500 2.65 13400 3.60

3700 1.74 8600 2.68 13500 3.61

3800 1.78 8700 2.72 13600 3.66

3900 1.80 8800 2.73 13700 3.68

4000 1.83 8900 2.74 13800 3.67

4100 1.84 9000 2.77 13900 3.68

4200 1.86 9100 2.79 14000 3.73

4300 1.89 9200 2.82 14100 3.74

4400 1.92 9300 2.81 14200 3.74

4500 1.94 9400 2.85 14300 3.76

4600 1.97 9500 2.89 14400 3.78

4700 1.97 9600 2.90 14500 3.81

4800 2.01 9700 2.92 14600 3.83
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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
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APPENDIX F Abbreviations and acronyms
A ampere
AC alternating current

AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(nV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(uA) decibel referred to one microampere
DC direct current

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

k kilo

kHz kilohertz

LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

OATS open area test site

Q Ohm

QP quasi-peak

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

s second

T temperature

Tx transmit

\% volt
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