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1 Applicant information
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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 4000, 2.5 GHz (B41)
7D4FFB0321A8

BO

14-14-50-085

25-Oct-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

27590
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Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel

13-Dec-15
07-Jan-16
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

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

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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.

This test report supersedes the previously issued test report identified by Doc ID: AIRRAD_FCC.27590.

Name and Title Date Signature
Tested by: Mrs. E. Pitt, test engineer January 7, 2016 %
Reviewed by: | Mrs. M. Cherniavsky, certification engineer January 12, 2016 %”

Approved by: | Mr. M. Nikishin, EMC and Radio group manager | January 14, 2016

P

#4

Va4
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT, Base station radio, AirHarmony 4000, 2.5 GHz (B41), 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 Mbps)
uses OFDM and operating in TDD mode, equipped with a 18 dBi external antenna. Advanced Antenna Techniques
2x2 MIMO are supported (the detailed description provided in the Operational description exhibit in Application for
certification). The maximum total RF output power (not including antenna gain) is 46.19 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.

The EUT, AirHarmony 4000 2.5GHz (B41), comes in range of three frequency band variants that can be installed
with different external Cavity filters. Frequency bands are 2496 — 2690 MHz, 2618 — 2690 MHz and

2496 — 2568 MHz. The external Cavity filters are designed specifically for AirHarmony 4000 deployments. The
installation and replacement of the external filters can be performed by licensed installer only according installation
procedure.

Ports and lines

.ch;ré Port description Connected from Connected to Qty. Cable type Iegstil,em
Power AC power EUT AC mains 1 Unshielded 3
Signal GPS EUT GPS external antenna 1 Coax 3
Signal Eth. POE EUT Laptop 1 FTP 3
Signal Eth. POE EUT Open circuit 1 FTP 3
Signal Eth. EUT Open circuit 2 FTP 3
RF RF Link (Tx/Rx) EUT Antenna (via filter) 2 Coax 0.5
ﬂnal* Serial* Not connected Not connected 1 NA NA

*for maintenance only

Support and test equipment

Description Manufacturer Model number Serial number
Laptop Dell E7450 8TYRP32

Changes made in the EUT

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

Base Station

ACinput Eth POE EthPOE Eth  Eth I\S/Iea::tl Tx/RxL  Tx/Rx2  GPS

1) ) () ()

100 — 240VAC

External Filter External Filter

Q Tx/Rx1 O Tx/Rx2

RS232 to USB convertor
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6.6  Transmitter characteristics

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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 2496.0 — 2690.0 MHz
Operating frequency (full bands) 2498.5 — 2687.5 MHz for 5 MHz OBW

2501.0 — 2685.0 MHz for 10 MHz OBW
2506.0 — 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 46.19 dBm
RF chains)
No
continuous variable
Is transmitter output power variable? V stepped variable with step size 0.25dB
\% Yes —
minimum RF power -30 dBm
maximum RF power at antenna connector 43.00 dBm
Antenna connection
. . V with temporary RF connector
unique coupling \% standard connector Integral without temporary RF connector
Antenna/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
. . Type of modulation
Transmitter 26dBc power bandwidth 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 \ yes no
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

7.1
7.11

7.1.2
7.1.2.1
7122

7.1.2.3

Transmitter tests according to 47CFR part 27

Occupied bandwidth test in 2498.5 — 2687.5 MHz band

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, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
2496.0 — 2690.0 MHz 26 NA

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

Test procedure

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

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

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.

Figure 7.1.1 Occupied bandwidth test setup

Spectrum
EUT Attenuator
U Antenna output > enuato ™ analyzer
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

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
2498.5 4.667 4.402 NA Pass
2593.0 4.665 4.403 NA Pass
2687.5 4.707 4.402 NA Pass
64QAM
2498.5 4.669 4.387 NA Pass
2593.0 4.670 4.386 NA Pass
2687.5 4.650 4.386 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
2501 9.377 8.919 NA Pass
2596 9.398 8.928 NA Pass
2685 9.349 8.922 NA Pass
640Q0AM
2501 9.365 8.923 NA Pass
2596 9.390 8.911 NA Pass
2685 9.395 8.916 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
2506 18.427 17.537 NA Pass
2596 18.428 17.552 NA Pass
2680 18.433 17.535 NA Pass
640QAM
2506 18.347 17.550 NA Pass
2596 18.527 17.572 NA Pass
2680 18.437 17.560 NA Pass

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL4275
Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.1 Occupied bandwidth test results at low frequency, 5 MHz EBW, QPSK
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Plot 7.1.2 Occupied bandwidth test results at mid frequency, 5 MHz EBW, QPSK
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»dB  -26.00dB
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

20-Dec-15 - 24-Dec-15

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity:

49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.3 Occupied bandwidth test results at high frequency, 5 MHz EBW, QPSK
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dB/
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»dB  -26.00dB

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

A

Rel 50 dBm

gilent

R T

Atten 20 dB

#Peak

Log
10

dB/

Otist

49
dB

\
\
b

o

aluub b ‘Wrﬁ#“

NN

Lghv

M1 52

Center

2.498 50 GHz

#Res BW 100 kHz

Occupied Bandwidth

4.3872 MHz
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

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

e Agilent R T

Rel 50 dBm Atten 20 dB
#Peak |

7 st o
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o ) \
il la

i g
it ,..mww e YO PRI
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Plot 7.1.6 Occupied bandwidth test results at high frequency, 5 MHz EBW, 64QAM
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x dB Bandwidth 4.650 MHz
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.7 Occupied bandwidth test results at low frequency, 10 MHz EBW, QPSK
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Plot 7.1.8 Occupied bandwidth test results at mid frequency, 10 MHz EBW, QPSK
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.9 Occupied bandwidth test results at high frequency, 10 MHz EBW, QPSK
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Plot 7.1.10 Occupied bandwidth test results at low frequency, 10 MHz EBW, 64QAM
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.11 Occupied bandwidth test results at mid frequency, 10 MHz EBW, 64QAM
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Plot 7.1.12 Occupied bandwidth test results at high frequency, 10 MHz EBW, 64QAM
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.13 Occupied bandwidth test results at low frequency, 20 MHz EBW, QPSK
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Plot 7.1.14 Occupied bandwidth test results at mid frequency, 20 MHz EBW, QPSK
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.15 Occupied bandwidth test results at high frequency, 20 MHz EBW, QPSK
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Plot 7.1.16 Occupied bandwidth test results at low frequency, 20 MHz EBW, 64QAM
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.1.17 Occupied bandwidth test results at mid frequency, 20 MHz EBW, 64QAM
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Plot 7.1.18 Occupied bandwidth test results at high frequency, 20 MHz EBW, 64QAM
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-Jan-16

HERMON LABORATORIES

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

7.2
7.2.1

7.2.2
7221
7.2.2.2

7223

Occupied bandwidth test in 2620.5 — 2687.5 MHz band

General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
7.21.

Table 7.2.1 Occupied bandwidth limits

Assigned frequency, Modulation envelope reference points?, Maximum allowed bandwidth,
MHz dBc kHz
2614.0 — 2690.0 MHz 26 NA

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

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

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

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

Figure 7.2.1 Occupied bandwidth test setup

EUT > Attenuator p|  Spectrum
Antenna output analyzer
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Date of Issue: 14-Jan-16

HERMON LABORATORIES

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.2.2 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
QPSK
2620.5 4.674 4.386 NA Pass
2654.0 4.670 4.386 NA Pass
2687.5 4.697 4.400 NA Pass
64QAM
2620.5 4.703 4.389 NA Pass
2654.0 4.670 4.374 NA Pass
2687.5 4.676 4.390 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 9.316 8.908 NA Pass
2657 9.313 8.904 NA Pass
2685 9.333 8.904 NA Pass
640Q0AM
2623 9.372 8.897 NA Pass
2657 9.371 8.894 NA Pass
2685 9.354 8.895 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
QPSK
2628 18.487 17.517 NA Pass
2657 18.452 17.496 NA Pass
2680 18.486 17.604 NA Pass
640QAM
2628 18.448 17.520 NA Pass
2657 18.407 17.482 NA Pass
2680 18.361 17.545 NA Pass

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL 4275
Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

20-Dec-15 - 28-Dec-15

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.1 Occupied bandwidth test results at low frequency, 5 MHz EBW, QPSK
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Plot 7.2.2 Occupied bandwidth test results at mid frequency, 5 MHz EBW, QPSK
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HERMON LABORATORIES

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.3 Occupied bandwidth test results at high frequency, 5 MHz EBW, QPSK
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Plot 7.2.4 Occupied bandwidth test results at low frequency, 5 MHz EBW, 64QAM
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.5 Occupied bandwidth test results at mid frequency, 5 MHz EBW, 64QAM
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Plot 7.2.6 Occupied bandwidth test results at high frequency, 5 MHz EBW, 64QAM
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.7 Occupied bandwidth test results at low frequency, 10 MHz EBW, QPSK
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Plot 7.2.8 Occupied bandwidth test results at mid frequency, 10 MHz EBW, QPSK

& Agilent R T

Rel 50 dBm Atten 20 dB
#Peak
Log
10
dBf
Otist
419 Y
dB

" TP A 4
F'Ww"' L 1, G AL B b i o

“-30

[

g S

\ <

A MW

LgAv

M1 52
Center 2.657 00 GHz ) Span 20 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 20 ms (1001 pis)

Occupied Bandwidth QOcc BW % Pwr 99.00 %
8.9039 MHz xdB  -26.00 dB

Transmit Freq Emor 10.045 kHz
x dB Bandwidth 9.313 MHz

Page 24 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.9 Occupied bandwidth test results at high frequency, 10 MHz EBW, QPSK
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Plot 7.2.10 Occupied bandwidth test results at low frequency, 10 MHz EBW, 64QAM
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Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.11 Occupied bandwidth test results at mid frequency, 10 MHz EBW, 64QAM
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Plot 7.2.12 Occupied bandwidth test results at high frequency, 10 MHz EBW, 64QAM
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Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

20-Dec-15 - 28-Dec-15

Verdict

: PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.13 Occupied bandwidth test results at low frequency, 20 MHz EBW, QPSK
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Plot 7.2.14 Occupied bandwidth test results at mid frequency, 20 MHz EBW, QPSK
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Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.15 Occupied bandwidth test results at high frequency, 20 MHz EBW, QPSK
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Plot 7.2.16 Occupied bandwidth test results at low frequency, 20 MHz EBW, 64QAM
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Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance
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20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humi

dity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.2.17 Occupied bandwidth test results at mid frequency, 20 MHz EBW, 64QAM
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Plot 7.2.18 Occupied bandwidth test results at high frequency, 20 MHz EBW, 64QAM
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

7.3
7.31

7.3.2
7.3.2.1
7322

7.3.2.3

Occupied bandwidth test in 2498.5 — 2565.5 MHz band

General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
7.3.1.

Table 7.3.1 Occupied bandwidth limits

Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
2496.0 — 2572.0 MHz 26 NA

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

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

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

The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the
reference points on modulation envelope and provided in Table 7.3.2 and the associated plots.

Figure 7.3.1 Occupied bandwidth test setup

Spectrum
EUT » Attenuator >
Antenna output analyzer
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HERMON LABORATORIES

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.3.2 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
2498.5 4.700 4.390 NA Pass
2532.0 4.685 4.382 NA Pass
2565.5 4.688 4.397 NA Pass
64QAM
2498.5 4.660 4.369 NA Pass
2532.0 4.660 4.357 NA Pass
2565.5 4.690 4.396 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
2501 9.331 8.931 NA Pass
2535 9.323 8.873 NA Pass
2563 9.323 8.942 NA Pass
640Q0AM
2501 9.288 8.942 NA Pass
2535 9.356 8.950 NA Pass
2563 9.289 8.944 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
2506 18.407 17.543 NA Pass
2532 18.413 17.474 NA Pass
2558 18.387 17.528 NA Pass
640QAM
2506 18.360 17.529 NA Pass
2532 18.358 17.550 NA Pass
2558 18.400 17.469 NA Pass

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL 4275
Full description is given in Appendix A.
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.1 Occupied bandwidth test results at low frequency, 5 MHz EBW, QPSK
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Plot 7.3.2 Occupied bandwidth test results at mid frequency, 5 MHz EBW, QPSK
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Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.3 Occupied bandwidth test results at high frequency, 5 MHz EBW, QPSK
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Plot 7.3.4 Occupied bandwidth test results at low frequency, 5 MHz EBW, 64QAM
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.5 Occupied bandwidth test results at mid frequency, 5 MHz EBW, 64QAM
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Plot 7.3.6 Occupied bandwidth test results at high frequency, 5 MHz EBW, 64QAM
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Date of Issue: 14-Jan-16

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.7 Occupied bandwidth test results at low frequency, 10 MHz EBW, QPSK
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Plot 7.3.8 Occupied bandwidth test results at mid frequency, 10 MHz EBW, QPSK
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.9 Occupied bandwidth test results at high frequency, 10 MHz EBW, QPSK
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Plot 7.3.10 Occupied bandwidth test results at low frequency, 10 MHz EBW, 64QAM
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.11 Occupied bandwidth test results at mid frequency, 10 MHz EBW, 64QAM
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Plot 7.3.12 Occupied bandwidth test results at high frequency, 10 MHz EBW, 64QAM
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.13 Occupied bandwidth test results at low frequency, 20 MHz EBW, QPSK
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Plot 7.3.14 Occupied bandwidth test results at mid frequency, 20 MHz EBW, QPSK
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.15 Occupied bandwidth test results at high frequency, 20 MHz EBW, QPSK
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Plot 7.3.16 Occupied bandwidth test results at low frequency, 20 MHz EBW, 64QAM
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Test specification:

Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049
Test mode: Compliance .
Date(s): 20-Dec-15 - 23-Dec-15 Verdict: PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.3.17 Occupied bandwidth test results at mid frequency, 20 MHz EBW, 64QAM
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Plot 7.3.18 Occupied bandwidth test results at high frequency, 20 MHz EBW, 64QAM
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Date of Issue: 14-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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

7.4  Peak output power test in 2498.5 — 2687.5 MHz band
7.4.1 General
This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.4.1.
Table 7.4.1 Peak output power limits
3 Assigned frequency Maximum peak output power
Transmitter type range, MHz ST
63+10log(X/Y)+10log(360/beamwidth)
Main, booster and base Maximum peak power density
stations 2496 — 2690 dBm/100 kHz
EIRP+10log(0.1/Y)
X is the actual channel width in MHz (occupied bandwidth)
Y is either Frequency assignment 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.
7.4.2  Test procedure
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and its proper operation was checked.
7.4.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
7.4.2.3 The average output power was measured with power meter as provided in Table 7.4.2 to Table 7.4.4.
7.4.2.4 The power spectral density was measured with spectrum analyzer as provided in Table 7.4.5 to Table 7.4.7and the
associated plots.
7.4.2.5 The test results are provided in the tables below and the associated plots.

Figure 7.4.1 Peak output power test setup

Trigger

output

Power Meter

EUT

Coupler

Attenuator
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Analyzer
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.2 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**, Ar!tennat_ EIRP*, IS, |-l Verdict
MHz dBm dBm dBm | 9aMdBi | ypm HIE i

QPSK
2498.5 43.10 43.00 46.06 18.00 64.06 69.34 -5.28 Pass
2593.0 43.04 42.95 46.01 18.00 64.01 69.34 -5.34 Pass
2687.5 42.85 42.80 45,84 18.00 63.84 69.38 -5.54 Pass

64QAM
2498.5 43.07 43.02 46.06 18.00 64.06 69.34 -5.29 Pass
2593.0 42.95 42.91 45,94 18.00 63.94 69.35 -5.41 Pass
2687.5 42.88 42.83 45.87 18.00 63.87 69.33 -5.46 Pass

QPSK
2498.5 43.10 43.00 46.06 17.00 63.06 67.93 -4.87 Pass
2593.0 43.04 42.95 46.01 17.00 63.01 67.93 -4.92 Pass
2687.5 42.85 42.80 45.84 17.00 62.84 67.97 -5.13 Pass

64QAM
2498.5 43.07 43.02 46.06 17.00 63.06 67.93 -4.88 Pass
2593.0 42.95 42.91 45,94 17.00 62.94 67.93 -4.99 Pass
2687.5 42.88 42.83 45.87 17.00 62.87 67.91 -5.05 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 7.4.9
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.3 Peak output power test results

DETECTOR USED: 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**, Ar!tennat_ EIRP*, IS, |-l Verdict

MHz dBm dBm dBm | 9aMdBi | ypm HIE i

QPSK
2501 43.18 43.08 46.14 18.00 64.14 69.55 -5.41 Pass
2596 43.02 43.08 46.06 18.00 64.06 69.37 -5.31 Pass
2685 43.06 43.01 46.05 18.00 64.05 69.73 -5.68 Pass

64QAM
2501 43.05 43.15 46.11 18.00 64.11 69.54 -5.43 Pass
2596 43.05 43.01 46.04 18.00 64.04 69.37 -5.33 Pass
2685 43.01 43.03 46.03 18.00 64.03 69.75 -5.72 Pass

QPSK
2501 43.18 43.08 46.14 17.00 63.14 68.13 -4.99 Pass
2596 43.02 43.08 46.06 17.00 63.06 67.96 -4.90 Pass
2685 43.06 43.01 46.05 17.00 63.05 68.31 -5.27 Pass

64QAM
2501 43.05 43.15 46.11 17.00 63.11 68.13 -5.02 Pass
2596 43.05 43.01 46.04 17.00 63.04 67.96 -4.92 Pass
2685 43.01 43.03 46.03 17.00 63.03 68.34 -5.31 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 7.4.9
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.4 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_tenna_ EIRP*, IS, |-l Verdict

MHz dBm dBm dBm | 938M 9Bl | “iBm el el

QPSK
2506 43.05 43.08 46.08 18.00 64.08 69.57 -5.49 Pass
2596 43.12 43.15 46.15 18.00 64.15 69.29 -5.14 Pass
2680 42.61 42.50 4557 18.00 63.57 68.04 -4.47 Pass

64QAM
2506 43.16 43.20 46.19 18.00 64.19 69.55 -5.36 Pass
2596 43.18 43.05 46.13 18.00 64.13 69.31 -5.18 Pass
2680 42.33 42.45 45.40 18.00 63.40 68.04 -4.64 Pass

QPSK
2506 43.05 43.08 46.08 17.00 63.08 68.15 -5.08 Pass
2596 43.12 43.15 46.15 17.00 63.15 67.87 -4.73 Pass
2680 42.61 42.50 4557 17.00 62.57 66.63 -4.06 Pass

64QAM
2506 43.16 43.20 46.19 17.00 63.19 68.13 -4.94 Pass
2596 43.18 43.05 46.13 17.00 63.13 67.90 -4.77 Pass
2680 42.33 42.45 45.40 17.00 62.40 66.63 -4.23 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 7.4.9

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL4275 |
Full description is given in Appendix A.
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.5 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
2498.5 27.46 28.07 18 48.79 51.56 -2.78 Pass
2593.0 28.08 28.23 18 49.17 51.56 -2.39 Pass
2687.5 27.98 28.00 18 49.00 51.60 -2.60 Pass
64 QAM
2498.5 28.47 28.38 18 49.44 51.56 -2.13 Pass
2593.0 28.51 28.58 18 49.56 51.56 -2.01 Pass
2687.5 27.99 27.85 18 48.93 51.55 -2.61 Pass
QPSK
2498.5 27.46 28.07 17 47.79 50.15 -2.36 Pass
2593.0 28.08 28.23 17 48.17 50.15 -1.98 Pass
2687.5 27.98 28.00 17 48.00 50.19 -2.18 Pass
64 QAM
2498.5 28.47 28.38 17 48.44 50.15 -1.71 Pass
2593.0 28.51 28.58 17 48.56 50.15 -1.60 Pass
2687.5 27.99 27.85 17 47.93 50.13 -2.20 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 7.4.10
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.6 Power spectral density test results

DETECTOR USED: 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“a. dTOta/' PSE*' '-:jm't**' Mzrg'”’ Verdict
MHz dBm/100kHz | dBm/100kHz | 92N dBi S04 =i 3
QPSK
2501 24.94 24.89 18 45.93 48.94 -3.02 Pass
2596 24.61 24 .87 18 45.75 48.58 -2.83 Pass
2685 25.06 24.65 18 45.87 49.31 -3.44 Pass
64QAM
2501 25.42 25.16 18 46.30 48.94 -2.63 Pass
2596 25.27 25.29 18 46.29 48.58 -2.29 Pass
2685 25.65 25.50 18 46.59 49.34 -2.75 Pass
QPSK
2501 24.94 24.89 17 44 .93 47.53 -2.60 Pass
2596 24.61 24.87 17 44.75 47 .17 -2.42 Pass
2685 25.06 24.65 17 44.87 47.90 -3.03 Pass
64QAM
2501 25.42 25.16 17 45.30 47.52 -2.22 Pass
2596 25.27 25.29 17 45.29 47.16 -1.87 Pass
2685 25.65 25.50 17 45.59 47.92 -2.34 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 7.4.10
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.7 Power spectral density test results

DETECTOR USED: 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 Amﬂy% Jmﬁpsfﬁ Lgmﬂ' Mﬂgm' Verdict
MHz dBm/100kHz | dBm/100KHz | 93" 9B SR =i 2
QPSK
2506 21.93 22.00 18 42.98 46.04 -3.07 Pass
2596 21.62 21.44 18 42.54 45.48 -2.94 Pass
2680 21.38 21.02 18 42.21 42.99 -0.77 Pass
64QAM
2506 22.07 21.98 18 43.04 46.03 -2.99 Pass
2596 21.90 21.90 18 42.91 45,51 -2.60 Pass
2680 21.36 21.43 18 42.41 42.99 -0.58 Pass
QPSK
2506 21.93 22.00 17 41.98 44.63 -2.66 Pass
2596 21.62 21.44 17 41.54 44.07 -2.53 Pass
2680 21.38 21.02 17 41.21 41.57 -0.36 Pass
64QAM
2506 22.07 21.98 17 42.04 44 .61 -2.58 Pass
2596 21.90 21.90 17 41.91 44.09 -2.18 Pass
2680 21.36 21.43 17 41.41 41.57 -0.17 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 7.4.10
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.8 Pre - transition frequency channels assignment

Peak power limit,

Power density limit,

CEine] OIS Ab LAl k dBm dBm/100kHzZ
5 MHz Dual Channel QPSK 5.3 Mbps

24985 MHZ )
A 4.667 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)

2593.0 MHZ .
Y 4.665 63+10l0g(OBW/6.0)+10log(360/beamwidth) EIRP+10l0g(0.1/6.0)

2687.5 MHz )
RN 4707 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)

5 MHz Dual Channel 64QAM 23 Mbps

24985 MHZ :
AN 4.669 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)

2593.0 MHzZ .
o 4.670 63+10log(OBW/6.0)+10log(360/beamwidth) EIRP+10l0g(0.1/6.0)

2687.5 MHzZ )
e 4.650 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)

10 MHz Dual Channel QPSK 10.7 Mbps

2501.0 MHZ )
BRS Gt RS . A1 9.377 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)

2596.0 MHZ )
Eoo o e, 9.398 63+10l0g(OBW/12.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/12.0)
2685.0 MHz 9.349 63+10log(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)

EBS Ch.G2 + G3

10 MHz Dual Channel 64QAM 47.3 Mbps

BRS Gt RS AT 9.365 63+10log(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)
oo oo 9.390 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10log(0.1/12.0)
EBZSGECSISH%'\;TZG3 9.395 63+10log(OBW/10.0)+10log(360/beamwidth) EIRP+10l0g(0.1/10.0)

20 MHz 4 Channels QPSK 23.4 Mbps
2506.0 MHZ
BRS Ch.1+ EBS 18.427 63+10log(OBW/22.0)+10log(360/beamwidth) | EIRP+10log(0.1/22.0)
Ch.A1+A2+A3
2596.0 MHz 18.428 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
EBS Ch.C4+D4+G4+F4 : : 1124
2680.0 MHz
BRS CH.H3+ EBS 18.433 63+10l0g(OBW/22.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/22.0)
Ch.G1+G2+G3
20 MHz 4 Channels 64QAM 95 Mbps
2506.0 MHZ
BRS Ch.1+ EBS 18.347 63+10l0g(OBW/22.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/22.0)
Ch.A1+A2+A3
2596.0 MHz 18.527 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
EBS Ch.C4+D4+G4+F4 ) ) ) )
2680.0 MHz
BRS CH.H3+ EBS 18.437 63+10l0g(OBW/22.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/22.0)

Ch.G1+G2+G3
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Date of Issue: 14-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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.9 EIRP limits

Peak power limit, dBm

BRS CH.H3+ EBS Ch.G1+G2+G3

Channel Channel BW. MHz ™=12157"500 beamwidth 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK

23%83'50“4.?2 6.0 67.93 69.34
ZESE?S3 '&?.Agf 6.0 67.93 69.34
2E68887 ghMgg 6.0 67.97 69.38

10 MHz Dual Channel QPSK
BRS Czhfs.?lJ;OEl\ggZCh. A1 1.5 68.13 69.55
£BS Oh Dl a4 12.0 67.96 69.37
EBZSGS?JSH%I\ZAEZGS 11.0 68.31 69.73

20 MHz Dual Channel QPSK
BRS Ch.12+52683§ gﬁ;1+A2+A3 225 68.15 69.57
EBS Cztf).gcfiigol\ﬂaﬂm 24.0 67.87 69.29
BRS CH.H??S?EOEOS%;'.ZGHG%GB 820 66.63 68.04

5 MHz Dual Channel 64 QAM
“BRS Gt 6.0 67.93 69.34
ZESE?S 'gt:\ﬂ:')—lj 6.0 67.93 69.35
e nca 6.0 67.91 69.33

10 MHz Dual Channel 64 QAM
BRS Czhé?lééoel\égzcn N 1.5 68.13 69.54
£BS Ch DG4 12.0 67.96 69.37
Eszésgsﬁ%hzﬂﬂzes 11.0 68.34 69.75

20 MHz Dual Channel 64 QAM
BRS Ch.1+ EBS ?:Am1+A2+A3 225 68.13 69.55
EBS gﬁ%&?&%mm 24.0 67.90 69.31
2680.0 MHz 520 w563 o
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Date of Issue: 14-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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.4.10 Peak power density limits

Peak power density, dBm/100kHz

BRS CH.H3+ EBS Ch.G1+G2+G3

Channel Channel BW. MHz | 17 4Bi, 900 beamwidth 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
23?{%50'\4.'12 6.0 50.15 51.56
255393'8%5 6.0 50.15 51.56
EBS On.G5 6.0 50.19 51.60
10 MHz Dual Channel QPSK
BRS Czth?l%OE'\EAngCh. A1 1.5 47.53 48.94
£BS Ch D4 12.0 47.17 48.58
55236?;55%'\;'1263 1.0 47.90 49.31
20 MHz Dual Channel QPSK
BRS Ch.ﬁrsggg g/lr?i\1+A2+A3 225 44.63 46.04
EBS Czr?.%iigglleizemm 24.0 44.07 45.48
BRS CH.H??E%OBOS'\?;.ZGHG%G?) 32.0 41.57 42.99
5 MHz Dual Channel 64 QAM
23%83'50“4“12 6.0 50.15 51.56
EBS ohps 6.0 50.15 51.56
ERS onGs 6.0 50.13 51.55
10 MHz Dual Channel 64 QAM
BRS Czhis.?léoE'\EA;gZCh. A1 1.5 47.52 48.94
£BS Ch DG4 12.0 47.16 48.58
EBZSG?:EI:.OG'\;TGS 11.0 47.92 49.34
20 MHz Dual Channel 64 QAM
BRS Ch.1z+sggg EAE;1+A2+A3 225 44.61 46.03
EBS Czr?.%%igo'\ﬂze‘4+F4 24.0 44.09 45.51
2680.0 MHz 220 oy .
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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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 24-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.1 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 1
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Plot 7.4.2 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 1
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.3 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 1
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Plot 7.4.4 Power spectral density test results at low frequency, QPSK, 5 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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 24-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.5 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 2
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Plot 7.4.6 Power spectral density test results at high frequency, QPSK, 5 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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.7 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 1
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Plot 7.4.8 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 1
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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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 24-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.9 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 1
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Plot 7.4.10 Power spectral density test results at low frequency, 64QAM, 5 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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 24-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.11 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 2
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Plot 7.4.12 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 2
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.13 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.4.14 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 24-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.15 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.4.16 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 24-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.17 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 2
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Plot 7.4.18 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 24-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.19 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.4.20 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 1
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Date of Issue: 14-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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.21 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.4.22 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.23 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 2
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Plot 7.4.24 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.25 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.4.26 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 1
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Date of Issue: 14-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): 20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.27 Power spectral density test results at high frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.4.28 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 2

o Agilent

Rel 40 dBm Atten 10 dB

R T
Mkr1 2.510 38 GHz
22.00 dBm

#Avg
Log

10
dB/

Ofist
49 /
dB

PAvg

V1 S§2

53 XC WJ
AA L

bl

of): T
#FTun

(i S

#5wp

Center 2.506 00 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 30 MHz
#5weep 500 ms (1001 pts)

Page 64 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.29 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 2
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Plot 7.4.30 Power spectral density test results at high 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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.31 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.4.32 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 1
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.33 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.4.34 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): 20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.4.35 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 2
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Plot 7.4.36 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 2
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Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

7.5
7.5.1

7.5.2

75.2.1
7522
7.5.2.3
7524

7.5.25

Peak output power test in 2498.5 — 2565.5 MHz band

General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.5.1.

Table 7.5.1 Peak output power limits

Assigned frequency Maximum peak output power

ransmitter type

range, MHz dBm
63+10log(X/Y)+10log(360/beamwidth)
Main, booster and base 2496 — 2572 Maximum peak power density

stations dBm/100 kHz

EIRP+10l0g(0.1/Y)

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

Y is either Frequency assignment 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 7.5.1, 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 7.5.2 to Table 7.5.4.

The power spectral density was measured with spectrum analyzer as provided in Table 7.5.5 to Table 7.5.7 and the
associated plots..

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

Figure 7.5.1 Peak output power test setup

Trigger

output

EUT Power Meter

Coupler

Attenuator

Spectrum
Analyzer
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.2 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**, Antennq EIRP*, I, JCHI: Verdict
MHz dBm dBm dBm | 9andBi |y e i

QPSK
2498.5 43.20 43.00 46.11 18.00 64.11 69.37 -5.26 Pass
2532.0 43.03 43.15 46.10 18.00 64.10 69.74 -5.64 Pass
2565.5 43.00 43.05 46.04 18.00 64.04 69.74 -5.70 Pass

64QAM
2498.5 43.10 43.00 46.06 18.00 64.06 69.34 -5.28 Pass
2532.0 43.00 43.05 46.04 18.00 64.04 69.71 -5.67 Pass
2565.5 43.04 43.20 46.13 18.00 64.13 69.74 -5.61 Pass

QPSK
2498.5 43.20 43.00 46.11 17.00 63.11 67.96 -4.85 Pass
2532.0 43.03 43.15 46.10 17.00 63.10 68.32 -5.22 Pass
2565.5 43.00 43.05 46.04 17.00 63.04 68.33 -5.29 Pass

64QAM
2498.5 43.10 43.00 46.06 17.00 63.06 67.92 -4.86 Pass
2532.0 43.00 43.05 46.04 17.00 63.04 68.30 -5.26 Pass
2565.5 43.04 43.20 46.13 17.00 63.13 68.33 -5.20 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 7.5.9
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.3 Peak output power test results

DETECTOR USED: 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**, Antennq EIRP*, I, JCHI: Verdict

MHz dBm dBm dBm | 9andBi |y e i

QPSK
2501 43.05 43.10 46.09 18.00 64.09 69.53 -5.44 Pass
2535 43.05 43.25 46.16 18.00 64.16 69.72 -5.56 Pass
2563 43.10 43.15 46.14 18.00 64.14 69.72 -5.58 Pass

64QAM
2501 43.20 43.10 46.16 18.00 64.16 69.51 -5.35 Pass
2535 43.01 43.15 46.09 18.00 64.09 69.73 -5.64 Pass
2563 43.05 43.00 46.04 18.00 64.04 69.70 -5.66 Pass

QPSK
2501 43.05 43.10 46.09 17.00 63.09 68.11 -5.02 Pass
2535 43.05 43.25 46.16 17.00 63.16 68.30 -5.14 Pass
2563 43.10 43.15 46.14 17.00 63.14 68.30 -5.16 Pass

64QAM
2501 43.20 43.10 46.16 17.00 63.16 68.09 -4.93 Pass
2535 43.01 43.15 46.09 17.00 63.09 68.32 -5.23 Pass
2563 43.05 43.00 46.04 17.00 63.04 68.29 -5.25 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 7.5.9
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.4 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**, Antennq EIRP*, I, JCHI: Verdict

MHz dBm dBm dBm | 93N 9Bl 4gm eI el

QPSK
2506 43.20 43.15 46.19 18.00 64.19 69.56 -5.37 Pass
2535 43.10 43.00 46.06 18.00 64.06 69.66 -5.60 Pass
2558 43.03 43.14 46.10 18.00 64.10 69.65 -5.55 Pass

64QAM
2506 43.10 43.00 46.06 18.00 64.06 69.55 -5.49 Pass
2535 43.14 43.10 46.13 18.00 64.13 69.65 -5.52 Pass
2558 43.20 43.13 46.18 18.00 64.18 69.66 -5.48 Pass

QPSK
2506 43.20 43.15 46.19 17.00 63.19 68.15 -4.96 Pass
2535 43.10 43.00 46.06 17.00 63.06 68.25 -5.19 Pass
2558 43.03 43.14 46.10 17.00 63.10 68.24 -5.14 Pass

64QAM
2506 43.10 43.00 46.06 17.00 63.06 68.14 -5.08 Pass
2535 43.14 43.10 46.13 17.00 63.13 68.23 -5.10 Pass
2558 43.20 43.13 46.18 17.00 63.18 68.24 -5.06 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 7.5.9

Reference numbers of test equipment used
[ HL2214 ] HL3301 | HL3302 | HL3818 | HL4275 |
Full description is given in Appendix A.
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.5 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' Mﬂgm' Verdict
MHz dBm/100kHz | dBm/100KHz | 93" 9B SR =i 2
QPSK
2498.5 27.83 27.52 18.00 48.69 51.59 -2.90 Pass
2532.0 27.58 27.66 18.00 48.63 52.33 -3.70 Pass
2565.5 27.49 27.51 18.00 48.51 52.34 -3.83 Pass
64 QAM
2498.5 27.68 27.65 18.00 48.68 51.55 -2.87 Pass
2532.0 27.81 27.86 18.00 48.85 52.31 -3.46 Pass
2565.5 27.55 28.02 18.00 48.80 52.34 -3.54 Pass
QPSK
2498.5 27.83 27.52 17.00 47.69 50.18 -2.49 Pass
2532.0 27.58 27.66 17.00 47.63 50.92 -3.29 Pass
2565.5 27.49 27.51 17.00 47.51 50.92 -3.41 Pass
64 QAM
2498.5 27.68 27.65 17.00 47.68 50.14 -2.46 Pass
2532.0 27.81 27.86 17.00 47.85 50.90 -3.05 Pass
2565.5 27.55 28.02 17.00 47.80 50.93 -3.13 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 7.5.10

Page 73 of 246



[ ‘ Report ID: AIRRAD_FCC.27590_revl.docx
ITI_ Date of Issue: 14-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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.6 Power spectral density test results

DETECTOR USED: 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 Amﬂy% Jmﬁpsfﬁ Lgmﬂ' Mﬂgm' Verdict
MHz dBm/100kHz | dBm/100KHz | 93" 9B SR =i 2
QPSK
2501 24.43 24.54 18.00 45.50 48.92 -3.42 Pass
2535 24.33 24.49 18.00 4542 49.30 -3.88 Pass
2563 24.33 24.42 18.00 45.39 49.30 -3.91 Pass
64QAM
2501 24.94 24.81 18.00 45.89 48.90 -3.01 Pass
2535 24.59 25.08 18.00 45.85 49.32 -3.47 Pass
2563 24.94 24.91 18.00 45,94 49.29 -3.35 Pass
QPSK
2501 24.43 24.54 17.00 44 .50 47 .51 -3.01 Pass
2535 24.33 24.49 17.00 44 .42 47.89 -3.47 Pass
2563 24.33 24.42 17.00 44.39 47.89 -3.50 Pass
64QAM
2501 24.94 24.81 17.00 44 .89 47.49 -2.60 Pass
2535 24.59 25.08 17.00 44 .85 47.90 -3.05 Pass
2563 24.94 24.91 17.00 44.94 47.87 -2.93 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 7.5.10
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.7 Power spectral density test results

DETECTOR USED: 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 Amﬂy% Jmﬁpsfﬁ Lgmﬂ' Mﬂgm' Verdict
MHz dBm/100kHz | dBm/100KHz | 93" 9B SR =i 2
QPSK
2506 22.33 21.76 18.00 43.06 46.04 -2.98 Pass
2535 2214 21.93 18.00 43.05 46.24 -3.19 Pass
2558 21.75 22.09 18.00 4293 46.23 -3.30 Pass
64QAM
2506 22.79 22.36 18.00 43.59 46.03 -2.44 Pass
2535 22.48 22.48 18.00 43.49 46.22 -2.73 Pass
2558 22.44 22.40 18.00 43.43 46.23 -2.80 Pass
QPSK
2506 22.33 21.76 17.00 42.06 44.63 -2.57 Pass
2535 22.14 21.93 17.00 42.05 44 .82 -2.77 Pass
2558 21.75 22.09 17.00 41.93 44.82 -2.89 Pass
64QAM
2506 22.79 22.36 17.00 42.59 44.62 -2.03 Pass
2535 22.48 22.48 17.00 42.49 44.81 -2.32 Pass
2558 22.44 22.40 17.00 42.43 44 .82 -2.39 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 7.5.10
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.8 Post - transition frequency channels assignment

Channel

OBW, MHz

Peak power limit,

Power density limit,

dBm dBm/100kHz
5 MHz Dual Channel QPSK 5.3 Mbps
24985 MHZ )
A 4700 63+10l0g(OBW/6.0)+10log(360/beamwidth) EIRP+10l0g(0.1/6.0)
2532.0 MHZ )
oo 4.685 63+10l0g(OBW/5.5)+10log(360/beamwidth) EIRP+10l0g(0.1/5.5)
2565.5 MHz ,
oo 4.688 63+10l0g(OBW/5.5)+10log(360/beamwidth) EIRP+10l0g(0.1/5.5)
5 MHz Dual Channel 64QAM 23 Mbps
24985 MHZ :
AN 4.660 63+10l0g(OBW/6.0)+10log(360/beamwidth) EIRP+10l0g(0.1/6.0)
2532.0 MHzZ :
oM 4.660 63+10l0g(OBW/5.5)+10log(360/beamwidth) EIRP+10l0g(0.1/5.5)
2565.5 MHzZ )
o 4.690 63+10l0g(OBW/5.5)+10log(360/beamwidth) EIRP+10l0g(0.1/5.5)
10 MHz Dual Channel QPSK 10.7 Mbps
2501.0 MHz 9.331 63+10log(OBW/11.5)+10log(360/beamwidth) | EIRP+10log(0.1/11.5)
BRS Ch. 1+EBS Ch. A1 : : Am.
2535.0 MHZ .
Eaa i e 9.323 63+10l0g(OBW/11.0)+10log(360/beamwidth) | EIRP+10log(0.1/11.0)
2563.0 MHz 9.323 63+10log(OBW/11.0)+10log(360/beamwidth) | EIRP+10log(0.1/11.0)

EBS Ch. D2 + D3

10 MHz Dual Channel 64QAM 47.3 Mbps

2501.0 MHZ .
BRS Or e e A1 9.288 63+10l0g(OBW/11.5)+10log(360/beamwidth) | EIRP+10log(0.1/11.5)
2535.0 MHz .
ERo o e 9.356 63+10log(OBW/11.0)+10log(360/beamwidth) | EIRP+10log(0.1/11.0)
2563.0 MHZ .
EBS Ch. D2 + D3 9.289 63+10log(OBW/11.0)+10log(360/beamwidth) EIRP+10log(0.1/11.0)
20 MHz 4 Channels QPSK 23.4 Mbps
2506.0 MHZ
BRS Ch.1+ EBS Ch. A1 18.407 63+10l0g(OBW/22.5)+10log(360/beamwidth) | EIRP+10log(0.1/22.5)
+A2+A3
2535.0 MHzZ .
EBS G A S 142 18.413 63+10l0g(OBW/22.0)+10log(360/beamwidth) | EIRP+10log(0.1/22.0)
2558.0 MHz .
EBS G 4D 18.387 63+10l0g(OBW/22.0)+10log(360/beamwidth) | EIRP+10log(0.1/22.0)
20 MHz 4 Channels 64QAM 95 Mbps
2506.0 MHz
BRS Ch.1+ EBS Ch. A1 18.360 63+10l0g(OBW/22.5)+10log(360/beamwidth) | EIRP+10log(0.1/22.5)
+A2+A3
2535.0 MHZ .
EBS Gr o ean a1+ 18.358 63+10l0g(OBW/22.0)+10log(360/beamwidth) | EIRP+10log(0.1/22.0)
2558.0 MHz 18.400 63+10log(OBW/22.0)+10log(360/beamwidth) | EIRP+10log(0.1/22.0)

EBS CH.C3+D1+D2+D3
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Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.9 EIRP limits

Peak power limit, dBm

EBS CH.C3+D1+D2+D3

Channel BW,
Channel : : . - :
MHz 17 dBi, 90° beamwidth 11 dBi/18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
2498.5 MHz
BRS Ch.1 6.0 67.96 69.37
2532.0 MHz
EBS Ch. B3 5.5 68.32 69.74
2565.5 MHz
EBS Ch. D3 5.5 68.33 69.74
10 MHz Dual Channel QPSK
2501.0 MHz
BRS Ch. 1+EBS Ch. A1 1.5 68.11 69.53
2535.0 MHz
EBS Ch. B3+C1 11.0 68.30 69.72
2563.0 MHz
EBS Ch. D2 + D3 11.0 68.30 69.72
20 MHz Dual Channel QPSK
2506.0 MHz
BRS Ch.1+ EBS Ch. A1 +A2+A3 22.5 68.15 69.56
2535.0 MHz
EBS Ch.B2+B3+C1+C2 22.0 68.25 69.66
2558.0 MHz
EBS CH.C3+D14D2+D3 22.0 68.24 69.65
5 MHz Dual Channel 64 QAM
2498.5 MHz
BRS Ch.1 6.0 67.92 69.34
2532.0 MHz
EBS Ch. B3 5.5 68.30 69.71
2565.5 MHz
EBS Ch. D3 5.5 68.33 69.74
10 MHz Dual Channel 64 QAM
2501.0 MHz
BRS Ch. 1+EBS Ch. A1 11.5 68.09 69.51
2535.0 MHz
EBS Ch. B3+C1 11.0 68.32 69.73
2563.0 MHz
EBS Ch. D2 + D3 11.0 68.29 69.70
20 MHz Dual Channel 64 QAM
2506.0 MHz
BRS Ch.1+ EBS Ch. A1 +A2+A3 22.5 68.14 69.55
2535.0 MHz
EBS Ch.B2+B3+C1+C2 22.0 68.23 69.65
2558.0 MHz 22.0 68.24 69.66
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.5.10 Peak power density limits

Peak power density, dBm/100kHz

Channel Channel BW, MHz

17 dBi, 90° beamwidth 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
2498.5 MHz
BRS Ch.1 6.0 50.18 51.59
2532.0 MHz
EBS Ch. B3 5.5 50.92 52.33
2565.5 MHz
EBS Ch. D3 5.5 50.92 52.34
10 MHz Dual Channel QPSK
2501.0 MHz
2532.0 MHz
EBS Ch. B2+B3+C1 16.5 47.89 49.30
2563.0 MHz
EBS Ch. D2 + D3 11.0 47.89 49.30
20 MHz Dual Channel QPSK
2506.0 MHz
BRS Ch.1+ EBS Ch. A1 +A2+A3 . 44.63 46.04
2535.0 MHz
EBS Ch.B2+B3+C1+C2 22.0 44.82 46.24
2558.0 MHz 220 44.82 46.23

EBS CH.C3+D1+D2+D3

5 MHz Dual Channel 64 QAM

ESB%SghMgg 55 50.93 52.34
10 MHz Dual Channel 64 QAM
2501.0 MHz
BRS Ch. 1+EBS Ch. A1 1.5 47.49 48.90
2535.0 MHz
EBS Ch. B3+C1 11.0 47.90 49.32
2563.0 MHz
EBS Ch. D2 + D3 11.0 47.87 49.29
20 MHz Dual Channel 64 QAM
2506.0 MHz
BRS Ch.1+ EBS Ch. A1 +A2+A3 22.5 44.62 46.03
2535.0 MHz
EBS Ch.B2+B3+C1+C2 22.0 44.81 46.22
2558.0 MHz 20 e o2

EBS CH.C3+D1+D2+D3
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Date of Issue: 14-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: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.1 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 1

# Agilent R T
Mkr1 2.499 68 GHz
Rel 40 dBm Atten 10 dB 27.83 dBm
#fvg
Log N

10 i

dB/ /"" . ’"“\‘

Ofist
1 | |
dB

| |

Vi s2 M""/ L“W
S3 XC M

AAM gl
al):

#FTun
#Swp

Center 2.498 50 GHz
#Res BW 100 kHz

Span 10 MHz

VBW 300 kHz #S5weep 500 ms (1001 pis)

Plot 7.5.2 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 1

1 Agilent R T
Mkr1 2.533 18 GHz
Rei 40 dBm Atten 10 dB 27.58 dBm
#Avg
Log 1

10

dB/ /""" b “"“\

Ofist
1 ] \
dB

| |
V1 52 W’H

S3 XC

afi):
#FTun
#5wp

Center 2.532 00 GHz
#Res BW 100 kHz

Span 10 MHz

VBW 300 kHz #Sweep 500 ms (1001 pts)
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 23-Dec-15
Relative Humidity: 49 %

Air Pressure: 1011 hPa | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.3 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 1

o Agilent R T

Rel 40 dBm

Mkr1 2.566 65 GHz

Atten 10 dB 27.49 dBm

#Avg
Log

10
dB/

Ofist
49
dB

PAvg

V1 52
S3 XC

afi):
#FTun
#5wp

e N |

Center
#Res B

Span 10 MHz
#5weep 500 ms (1001 pis)

2.565 50 GHz

W 100 kHz VBW 300 kHz

Plot 7.5.4 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 2

at Agilent

Rel 40
#Avg
Log
10
dB/
Ofist
19

dB

PAvg

V1 52

s3 Xcl,, L ™

AA

afi):
#FTun
#5wp

Center 2.498 50 GHz
#Res BW 100 kHz

R T
Mkr1 2.500 13 GHz
27.52 dBm

dBm Atten 10 dB

"

|
I

Span 10 MHz

VBW 300 kHz #5weep 500 ms (1001 pis)
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.5 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 2

at Agilent

Rel 40 dBm

R T
Mkr1 2.53171 GHz

Atten 10 dB 27.66 dBm

#Avg
Log

"

10
dB/

Ofist
49
dB

PAvg

V1 52
S3 XC

afi):
#FTun
#5wp

ot

Center

#Res BW 100 kHz

Span 10 MHz
#5weep 500 ms (1001 pis)

2.532 00 GHz
VBW 300 kHz

Plot 7.5.6 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 2

i Agilent R T

Rel 40
#hvg
Log
10
dB/
Ofist
19

dB

PAvg

V1 52

$3 XC W

AA

aff):
#FTun
#Swp

Center 2.565 50 GHz
#Res BW 100 kHz

Mkr1 2.565 24 GHz

dBm Atten 10 dB 27.51 dBm

S H
1

Span 10 MHz

VBW 300 kHz #Sweep 500 ms (1001 pts)
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.7 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 1

o Agilent R T

Mkr1 2.499 69 GHz
Rei 40 dBm Atten 10 dB 27.68 dBm
#Avg
Log N
10
dBI i B 2”“"’”"‘“\
Ofist [

49
dB

PAvg J

V1 52 MJ LN\‘A

e i
> ﬁ i N\,N,J,.MNM \""“WMN.W‘

afi):

#FTun

#5wp

Center 2.498 50 GHz Span 10 MHz
#Res BW 100 kHz VBW 300 kHz #5weep 500 ms (1001 pis)

Plot 7.5.8 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 1

1 Agilent R T
Mkr1 2.532 16 GHz
Rei 40 dBm Atten 10 dB 27.81 dBm
#Avg
Log
10 ¢
dB/ o AR B . "\l

Ofist
1 } \
dB

H

| |

V82 M

S3 X[ ) WWW

afi):
#FTun
#5wp

Center 2.532 00 GHz Span 10 MHz
#Res BW 100 kHz VBW 300 kHz #Sweep 500 ms (1001 pts)
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.9 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 1

at Agilent

Rel 40 dBm Atten 10 dB

R T
Mkr1 2.566 69 GHz
27.55 dBm

#Avg
Log

"

10
dB/

A

49

Ofist {
dB

\

PAvg J

V52 ,J"M./

|
|
"

33 XC M

*

A
WAty

afi):
#FTun

#5wp

Center 2.565 50 GHz

Span 10 MHz

#Res BW 100 kHz VBW 300 kHz #5weep 500 ms (1001 pis)

Plot 7.5.10 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 2

i Agilent

Ref 40 dBm Atten 10 dB

R T
Mkr1 2.500 08 GHz
27.65 dBm

#hvg
Log

10

dB/ i

Ofist
49 /
dB

PAvg I

V1 2 /“”‘J

S3 XC M1
AALs M

aff):
#FTun

#Swp

Center 2.498 50 GHz
#Res BW 100 kHz VBW 3

Span 10 MHz
00 kHz #Sweep 500 ms (1001 pts)

Page 83 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.11 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 2

o Agilent R T
Mkr1 2.533 58 GHz
Rel 40 dBm Atten 10 dB 27.86 dBm
#Avg
Log

10 o 2.

dB/ (f v " B ‘\\

Ofist
2 [ \
dB

"

| |

V1 52 J
S3 XC

afi):
#FTun
#5wp

Center 2.532 00 GHz
#Res BW 100 kHz

Span 10 MHz

VBW 300 kHz #5weep 500 ms (1001 pis)

Plot 7.5.12 Power spectral density test results at high frequency, 64QAM, 5 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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.13 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.5.14 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 1
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.15 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.5.16 Power spectral density test results at low frequency, QPSK, 10 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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.17 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 2
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Plot 7.5.18 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 2
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Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.19 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.5.20 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 1
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.21 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.5.22 Power spectral density test results at low frequency, 64QAM, 10 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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.23 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 2
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Plot 7.5.24 Power spectral density test results at high frequency, 64QAM, 10 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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.25 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.5.26 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 1
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.27 Power spectral density test results at high frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.5.28 Power spectral density test results at low 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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.29 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 2
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Plot 7.5.30 Power spectral density test results at high 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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.31 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.5.32 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 1
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.33 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.5.34 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:

Date(s):

Compliance Verdict:

PASS

Temperature: 21 °C

20-Dec-15 - 23-Dec-15
Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.5.35 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 2
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Plot 7.5.36 Power spectral density test results at high 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 Verdict:

Date(s):

PASS

Temperature: 21 °C

Air Pressure:1011 hPa

20-Dec-15 - 29-Dec-15
Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

7.6  Peak output power test in 2620.5 — 2687.5 MHz band
7.6.1 General
This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.6.1.
Table 7.6.1 Peak output power limits
3 Assigned frequency Maximum peak output power
Transmitter type range, MHz e
63+10log(X/Y)+10log(360/beamwidth)
Main, booster and base Maximum peak power density
stations 2614 - 2690 dBm/100 kHz
EIRP+10log(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.
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 was adjusted to produce maximum available to the end user RF output power.
7.6.2.3 The average output power was measured with power meter as provided in Table 7.6.2 to Table 7.6.4.
7.6.2.4 The power spectral density was measured with spectrum analyzer as provided in Table 7.6.5 to Table 7.6.7 and the
associated plots.
7.6.2.5 The test results are provided in the tables below and the associated plots.

Figure 7.6.1 Peak output power test setup

Trigger

output

Power Meter

EUT

Coupler

Attenuator

Spectrum
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.2 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**, Ar!tennat_ EIRP*, IS, |-l Verdict
MHz dBm dBm dBm | 9aMdBi | ypm HIE i

QPSK
2620.5 42.51 42.70 45.62 18.00 63.62 69.35 -5.73 Pass
2654.0 42.35 42.45 45.41 18.00 63.41 69.72 -6.31 Pass
2687.5 42.80 42.90 45,86 18.00 63.86 69.75 -5.89 Pass

64QAM
2620.5 42.45 42.62 45,55 18.00 63.55 69.38 -5.83 Pass
2654.0 42.48 42.30 45.40 18.00 63.40 69.72 -6.32 Pass
2687.5 42.88 43.02 45,96 18.00 63.96 69.73 -5.77 Pass

QPSK
2620.5 42.51 42.70 45,62 17.00 62.62 67.94 -5.32 Pass
2654.0 42.35 42.45 45.41 17.00 62.41 68.31 -5.90 Pass
2687.5 42.80 42.90 45.86 17.00 62.86 68.34 -5.47 Pass

64QAM
2620.5 42.45 42.62 45,55 17.00 62.55 67.96 -5.42 Pass
2654.0 42.48 42.30 45.40 17.00 62.40 68.31 -5.91 Pass
2687.5 42.88 43.02 45.96 17.00 62.96 68.32 -5.35 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 7.6.9
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.3 Peak output power test results

DETECTOR USED: 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**, Antennq EIRP*, I, JCHI: Verdict

MHz dBm dBm dBm | 9andBi |y e i

QPSK
2623 43.14 43.02 46.09 18.00 64.09 69.52 -5.43 Pass
2657 43.07 43.01 46.05 18.00 64.05 69.71 -5.66 Pass
2685 43.03 43.10 46.08 18.00 64.08 69.72 -5.64 Pass

64QAM
2623 43.02 43.08 46.06 18.00 64.06 69.55 -5.48 Pass
2657 43.05 43.12 46.10 18.00 64.10 69.74 -5.64 Pass
2685 43.00 43.18 46.10 18.00 64.10 69.73 -5.63 Pass

QPSK
2623 43.14 43.02 46.09 17.00 63.09 68.11 -5.02 Pass
2657 43.07 43.01 46.05 17.00 63.05 68.30 -5.25 Pass
2685 43.03 43.10 46.08 17.00 63.08 68.31 -5.23 Pass

64QAM
2623 43.02 43.08 46.06 17.00 63.06 68.13 -5.07 Pass
2657 43.05 43.12 46.10 17.00 63.10 68.32 -5.23 Pass
2685 43.00 43.18 46.10 17.00 63.10 68.32 -5.22 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 7.6.9
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.4 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**, Antennq EIRP*, I, JCHI: Verdict
MHz dBm dBm dBm | 93N 9Bl 4gm eI el
QPSK
2628 43.18 43.10 46.15 18.00 64.15 69.58 -5.43 Pass
2657 43.22 43.14 46.19 18.00 64.19 69.67 -5.48 Pass
2680 42.50 42.62 4557 18.00 63.57 69.68 -6.11 Pass
64QAM
2628 43.20 43.05 46.14 18.00 64.14 69.57 -5.44 Pass
2657 43.17 43.14 46.17 18.00 64.17 69.66 -5.49 Pass
2680 42.46 42.55 45.52 18.00 63.52 69.65 -6.13 Pass
QPSK
2628 43.18 43.10 46.15 17.00 63.15 68.17 -5.02 Pass
2657 43.22 43.14 46.19 17.00 63.19 68.26 -5.07 Pass
2680 42.50 42.62 4557 17.00 62.57 68.26 -5.69 Pass
64QAM
2628 43.20 43.05 46.14 17.00 63.14 68.16 -5.02 Pass
2657 43.17 43.14 46.17 17.00 63.17 68.25 -5.08 Pass
2680 42.46 42.55 45.52 17.00 62.52 68.24 -5.72 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 7.6.9

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL4275 |
Full description is given in Appendix A.
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.5 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' Mﬂgm' Verdict
MHz dBm/100kHz | dBm/100KHz | 93" 9B SR =i 2
QPSK
2620.5 28.25 28.40 18.00 49.34 51.57 -2.23 Pass
2654.0 28.54 28.56 18.00 49.56 52.32 -2.76 Pass
2687.5 28.50 28.30 18.00 49.41 52.34 -2.93 Pass
64 QAM
2620.5 28.41 28.08 18.00 49.26 51.59 -2.34 Pass
2654.0 28.26 28.50 18.00 49.39 52.32 -2.93 Pass
2687.5 28.58 28.64 18.00 49.62 52.33 -2.70 Pass
QPSK
2620.5 28.25 28.40 17.00 48.34 50.15 -1.82 Pass
2654.0 28.54 28.56 17.00 48.56 50.91 -2.35 Pass
2687.5 28.50 28.30 17.00 48.41 50.93 -2.52 Pass
64 QAM
2620.5 28.41 28.08 17.00 48.26 50.18 -1.92 Pass
2654.0 28.26 28.50 17.00 48.39 50.91 -2.51 Pass
2687.5 28.58 28.64 17.00 48.62 50.91 -2.29 Pass

* - Total PSD, dBm/100kHz = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}+ Antenna Gain, dBi
** - See Table 7.6.10
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

DETECTOR USED:

Table 7.6.6 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, e .
frequency, REHL RE#2 A”.te”d”"". dTOta/' PSE*' '-:jm't**' Mzrg'”’ Verdict
MHz dBm/100kHz | dBm/10okHz | 93N dBi e 2 3
QPSK
2623 2528 2561 18.00 46.46 48.91 245 Pass
2657 2514 25.37 18.00 46.07 49.30 33.03 Pass
2685 2556 25.70 18.00 46.64 49.31 267 Pass
640AM
2623 25.69 25.64 18.00 46.68 48.94 2.06 Pass
2657 25.84 25.49 18.00 46.68 49.32 265 Pass
2685 2557 26.29 18.00 46.96 49.32 236 Pass
OPSK
2623 25.08 2561 17.00 45.46 47.50 2.04 Pass
2657 25.14 25.37 17.00 4507 47.88 262 Pass
2685 2556 25.70 17.00 45.64 47.89 225 Pass
640AM
2623 25.69 25.64 17.00 45.68 47.52 1.85 Pass
2657 25.84 25.49 17.00 45.68 47.91 223 Pass
2685 2557 26.29 17.00 45.96 47.90 1.95 Pass

* - Total PSD, dBm/100kHz = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}+ Antenna Gain, dBi
** - See Table 7.6.10
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.7 Power spectral density test results

DETECTOR USED: 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**' Mzrg'”’ Verdict
MHz dBm/100kHz | dBm/100kHz | 9&M dBi S04 =i 3
QPSK
2628 21.35 21.83 18.00 42 .61 46.06 -3.45 Pass
2657 21.75 21.70 18.00 42.74 46.25 -3.51 Pass
2680 21.15 21.33 18.00 42.25 46.25 -4.00 Pass
64QAM
2628 21.69 21.80 18.00 42.76 46.05 -3.29 Pass
2657 21.53 21.37 18.00 42 .46 46.24 -3.77 Pass
2680 21.41 21.45 18.00 42 .44 46.22 -3.78 Pass
QPSK
2628 21.35 21.83 17.00 41.61 44 .65 -3.04 Pass
2657 21.75 21.70 17.00 41.74 44 .83 -3.10 Pass
2680 21.15 21.33 17.00 41.25 44 .84 -3.59 Pass
64QAM
2628 21.69 21.80 17.00 41.76 C -2.88 Pass
2657 21.53 21.37 17.00 41.46 44.82 -3.36 Pass
2680 21.41 21.45 17.00 41.44 44 .81 -3.37 Pass

* - Total PSD, dBm/100kHz = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}+ Antenna Gain, dBi
** - See Table 7.6.10
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 29-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure:1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.8 Post - 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 )

RN 4674 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10log(0.1/12.0)
2654.0 MHz )

o o 4670 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/12.0)
2687.5 MHz )

NN 4697 | 63+10log(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)
5 MHz Dual Channel 64QAM 23 Mbps
2620.5 MHz )

NN 4703 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/12.0)
ooy oM 4670 | 63+10log(OBW/12.0)+10log(360/beamwidth) | EIRP+10log(0.1/12.0)
2687.5 MHz )

A 4676 | 63+10log(OBW/10.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/10.0)
10 MHz Dual Channel QPSK 10.7 Mbps
2623.0 MHz 9.316 | 63+10l0g(OBW/18.0)+10log(360/beamwidth) | EIRP+10log(0.1/18.0)
BRS Ch.2 + E1 : : 118,
2657.0 MHz )
Bra o Fa 9.313 | 63+10log(OBW/18.0)+10log(360/beamwidth) | EIRP+10log(0.1/18.0)
2685.0 MHz 9.333 | 63+10l0og(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)

EBS Ch.G2 + G3

10 MHz Dual Channel 64QAM 47.3 Mbps

2623.0 MHz )

o a0 Mz 9.372 | 63+10log(OBW/18.0)+10log(360/beamwidth) | EIRP+10log(0.1/18.0)
2657.0 MHz )

AL 9.371 | 63+10log(OBW/18.0)+10log(360/beamwidth) | EIRP+10log(0.1/18.0)
2685.0 MHz 9.354 | 63+10l0g(OBW/10.0)+10log(360/beamwidth) | EIRP+10log(0.1/10.0)

EBS Ch.G2 + G3

20 MHz 4 Channels QPSK 23.4 Mbps

2628.0 MHz

Brs coao o M s 18.487 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
2657.0 MHz )

BRS Cf oo e 18.452 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
2680.0 MHz 18.486 | 63+10log(OBW/22.0)+10l0g(360/beamwidth) | EIRP+10log(0.1/22.0)

EBS Ch.H3 + G1 + G2 + G3

20 MHz 4 Channels 64QAM 95 Mbps

2628.0 MHz )

ars o8O M s 18.448 | 63+10log(OBW/24.0)+10l0g(360/beamwidth) | EIRP+10log(0.1/24.0)
2657.0 MHz )

BRS Cp o e 18.407 | 63+10log(OBW/24.0)+10log(360/beamwidth) | EIRP+10log(0.1/24.0)
2680.0 MHz 18.361 | 63+10log(OBW/22.0)+10log(360/beamwidth) | EIRP+10l0g(0.1/22.0)

EBS Ch.H3 + G1 + G2 + G3
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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):

20-Dec-15 - 29-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure:1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.9 EIRP limits

Peak power limit, dBm

EBS Ch.H3 + G1 + G2 + G3

Channel CrEmiEl
BW, MHz 17 dBi, 90° beamwidth | 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
2620.5 MHz
BRS Ch.2 6.0 67.94 69.35
2654.0 MHz
BRS Ch.F3 55 68.31 69.72
2687.5 MHz
EBS Ch.G3 55 68.34 69.75
10 MHz Dual Channel QPSK
2623.0 MHz
BRS Ch.2 + E1 1.5 68.11 69.52
2657.0 MHz
BRS Ch.F3 + H1 11.0 68.30 69.71
2685.0 MHz
EBS Ch.G2 + G3 11.0 68.31 69.72
20 MHz Dual Channel QPSK
2628.0 MHz
BRS Ch.o + E1 +E2 + E3 22,5 68.17 69.58
2657.0 MHz
BRS Ch.F2 + F3 + H1 +H2 22.0 68.26 69.67
2680.0 MHz
EBS Ch.H3 + G1 + G2 + G3 22.0 68.26 69.68
5 MHz Dual Channel 64 QAM
2620.5 MHz
BRS Ch.2 6.0 67.96 69.38
2654.0 MHz
BRS Ch.F3 55 68.31 69.72
2687.5 MHz
EBS Ch.G3 55 68.32 69.73
10 MHz Dual Channel 64 QAM
2623.0 MHz
BRS Ch.2 + E1 11.5 68.13 69.55
2657.0 MHz
BRS Ch.F3 + H1 11.0 68.32 69.74
2685.0 MHz
EBS Ch.G2 + G3 11.0 68.32 69.73
20 MHz Dual Channel 64 QAM
2628.0 MHz
BRS Ch.2 + E1 +E2 + E3 225 68.16 69.57
2657.0 MHz
BRS Ch.F2 + F3 + H1 +H2 22.0 08.25 69.66
2680.0 MHz 22.0 68.24 69.65
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 29-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure:1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.6.10 Peak power density limits

Peak power density, dBm/100kHz

EBS Ch.H3+G1+ G2+ G3

Channel Channel
BW, MHz 17 dBi, 90° beamwidth | 18 dBi, 65°beamwidth
5 MHz Dual Channel QPSK
2620.5 MHz
BRS Ch.2 6.0 50.15 51.57
2654.0 MHz
BRS Ch.F3 5.5 50.91 52.32
2687.5 MHz
EBS Ch.G3 5.5 50.93 52.34
10 MHz Dual Channel QPSK
2623.0 MHz
BRS Ch.2 + E1 11.5 47.50 48.91
2657.0 MHz
BRS Ch.F3 + H1 11.0 47.88 49.30
2685.0 MHz
EBS Ch.G2 + G3 1.0 47.89 49.31
20 MHz Dual Channel QPSK
2628.0 MHz
BRS Ch.2 + E1 +E2 + E3 22.5 44.85 46.06
2657.0 MHz
BRS Ch.F2 + F3 + H1 +H2 22.0 44.83 46.25
2680.0 MHz
EBS Ch.H3 + G1 + G2 + G3 22.0 44.84 46.25
5 MHz Dual Channel 64 QAM
2620.5 MHz
BRS Ch.2 6.0 50.18 51.59
2654.0 MHz
BRS Ch.F3 5.5 50.91 52.32
2687.5 MHz
EBS Ch.G3 5.5 50.91 52.33
10 MHz Dual Channel 64 QAM
2623.0 MHz
BRS Ch.2 + E1 11.5 47.52 48.94
2657.0 MHz
BRS Ch.F3 + H1 11.0 47.91 49.32
2685.0 MHz
EBS Ch.G2 + G3 1.0 47.90 49.32
20 MHz Dual Channel 64 QAM
2628.0 MHz
BRS Ch.2 + E1 +E2 + E3 22.5 46.05 46.05
2657.0 MHz
BRS Ch.F2 + F3 + H1 +H2 22.0 46.24 46.24
2680.0 MHz 920 1622 622
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.1 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 1

#ir Agilent R T
Mkr1 2.622 00 GHz
Rel 40 dBm Atten 10 dB 28.25 dBm
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o e mmwwmw%m&
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a9 | \
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w2 TR
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ali):
#FTun

#Swp

Center 2.620 50 GHz Span 10 MHz
#Res BW 100 kHz VBW 300 kHz #Sweep 100 ms (1001 pts)

Plot 7.6.2 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 1

4 Agilent R T
Mkr1 2.652 18 GHz
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#Res BW 100 kHz VBW 300 kHz #S5weep 100 ms (1001 pts)
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.3 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 1

- Agilent
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ali):
#FTun

#5wp

Center 2.687 50 GHz

#Res BW 100 kHz VBW 300 kHz

Span 10 MHz
#S5weep 100 ms (1001 pts)

Plot 7.6.4 Power spectral density test results at low frequency, QPSK, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.5 Power spectral density test results at mid frequency, QPSK, 5 MHz EBW, RF # 2
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Plot 7.6.6 Power spectral density test results at high frequency, QPSK, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 29-Dec-15
Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.7 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 1
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Plot 7.6.8 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.9 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 1
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Plot 7.6.10 Power spectral density test results at low frequency, 64QAM, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 29-Dec-15
Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.11 Power spectral density test results at mid frequency, 64QAM, 5 MHz EBW, RF # 2
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Plot 7.6.12 Power spectral density test results at high frequency, 64QAM, 5 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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: 21 °C

20-Dec-15 - 29-Dec-15
Air Pressure:1011 hPa Relative Humidity: 49 %

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.13 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.6.14 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27590_revl.docx

HERMON LABORATORIES

Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15

Verdict:

PASS

Temperature: 21 °C Air Pressure:1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.15 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 1
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Plot 7.6.16 Power spectral density test results at low frequency, QPSK, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.17 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW, RF # 2
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Plot 7.6.18 Power spectral density test results at high frequency, QPSK, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 29-Dec-15

Verdict: PASS

Temperature: 21 °C

Air Pressure:1011 hPa Relative

Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.19 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.6.20 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 1
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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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.21 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 1
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Plot 7.6.22 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW, RF # 2
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Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.23 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW, RF # 2
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Plot 7.6.24 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 29-Dec-15
Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.25 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 1
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Plot 7.6.26 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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: 21 °C

20-Dec-15 - 29-Dec-15
Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.27 Power spectral density test results at high frequency, QPSK, 20 MHz EBW, RF # 1

e Agilent R T

Rel 40 dBm

Mkr1 2.674 75 GHz

Atten 10 dB 21.15 dBm

#Avg
Log

10
dB/

i u
]
1

Otist
49
dB

PAvg

V1 S2

S3 XC

ali):
#FTun

: MW/ \‘m.«“, sty

#5wp

Center 2.680 00 GHz
#Res BW 100 kHz

Span 30 MHz

VBW 300 kHz #S5weep 500 ms (1001 pts)

Plot 7.6.28 Power spectral density test results at low frequency, QPSK, 20 MHz EBW, RF # 2

o Agilent R T

Rel 40 dBm

Mkr1 2.621 64 GHz

Atten 10 dB 21.83 dBm

#Avg
Log

10
dB/

Ofist
49
dB

PAvg

V1 S§2

S3 XC

o(f):
#FTun

#5wp

Center

#Res BW 100 kHz

2.628 00 GHz Span 30 MHz

VBW 300 kHz #S5weep 500 ms (1001 pts)

Page 120 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 29-Dec-15

Verdict: PASS

Temperature: 21 °C

Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.29 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW, RF # 2

- Agilent

Rel 40 dBm

R T
Mki1 2.656 46 GHz
Atten 10 dB 21.70 dBm

#Avg
Log

10
dB/

R S 1 N R S

Otist
49
dB

N

PAvg

V1 S2

S3 XC
AA

. nh.ulmh\*i)"""“/)

ali):
#FTun

#5wp

Center 2.657 00 GHz
#Res BW 100 kHz

Span 30 MHz
VBW 300 kHz #S5weep 500 ms (1001 pts)

Plot 7.6.30 Power spectral density test results at high frequency, QPSK, 20 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.31 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.6.32 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 1
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.33 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 1
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Plot 7.6.34 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW, RF # 2
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 20-Dec-15 - 29-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure:1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.6.35 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW, RF # 2

e Agilent R T

Mkr1 2.654 57 GHz

Rel 40 dBm Atten 10 dB 21.37 dBm

#Avg
Log

10
dB/

Otist
49
dB

PAvg

V1 S2

S3 XC

ali):
#FTun

Mmm#m‘”ﬁ \"'"“ﬂ‘v Ty

#5wp

Center 2.657 00 GHz Span 30 MHz
#Res BW 100 kHz VBW 300 kHz #S5weep 500 ms (1001 pts)

Plot 7.6.36 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW, RF # 2
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Date of Issue: 14-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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

7.7 Band edge emissions at RF connector test in 2498.5 — 2687.5 MHz band

7.7.1  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 7.7.1
Table 7.7.1 Spurious emission limits at band edges
Channel Frequency range Attenuatlondgilow carrier, Limit, dBm
Channel bandwidth 5 MHz
2498.5 2496.0 - 2502.0 43+ 10*Log (P¥) -13.0
2593.0 2590.0 - 2596.0 43+ 10*Log (P*) -13.0
2687.5 2684.5 - 2690.0 43+ 10*Log (P*) -13.0
Channel bandwidth 10 MHz
2496.0 - 2502.0 & *
2501 2502.0 - 2507.5 43+ 10*Log (P*) -13.0
2590.0 - 2596.0 . "
2596 2596.0 - 2602.0 43+ 10*Log (P*) -13.0
2679.0 - 2684.5 " "
2685 26845 - 2690.0 43+ 10*Log (P*) -13.0
Channel bandwidth 20 MHz
2496.0 - 2502.0
2502.0 - 2507.5 " "
2506 25075 - 2513.0 43+ 10*Log (P*) -13.0
2513.0 - 2518.5
2584.0 - 2590.0
2590.0 - 2596.0 " "
2596 2596.0 - 2602.0 43+ 10*Log (P*) -13.0
2602.0 - 2608.0
2668.0 - 2673.5
2673.5 - 2679.0 * *
2680 2679.0 - 2684.5 43+ 10*Log (P*) -13.0
2684.5 - 2690.0
* - P is transmitter output power in Watts
7.7.2 Test procedure
7.7.2.1 The EUT was set up as shown in Figute 7.7.1, energized and its proper operation was checked.
7.7.2.2 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2 to Table 7.3.7 and the

associated plots.

Figure 7.7.1 Spurious emission test setup for single output

EUT —‘—‘7

Power Meter
Coupler

Attenuator

Trigger
output

Spectrum

Analyzer
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.7.2 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

2496.0 — 2690.0 MHz
Average (gated)
= Resolution bandwidth

EBW: 5 MHz
Freﬁ/lus;cy, Frequznl\%zoffset, Low k:jaé‘r?] edge | oo kHz |né¢\9/3’fit|£n Limit, dBm Verdict
QPSK
24985 23 T 3 1600 50 Pass
2593.0 22 R 3 1600 50 Pass
2587.5 > 1390 2 1000 50 Pass
64QAM
24985 22 R 3 1600 50 Pass
2503.0 > EErT 2 1000 50 Pass
2587.5 23 o 2 1600 B9 Pass

Table 7.7.3 Spurious emission at the high band edge test results

DETECTOR USED:
VIDEO BANDWIDTH:

Average (gated)
= Resolution bandwidth

EBW: 5 MHz
Fre%lu:;cy, Frequinl\%zoffset, High t()jaBnrg edge RBW, kHz Iné‘fls’ritﬁ(;n Limit, dBm Verdict

QPSK
24985 23 R 3 1600 150 Pass
30 s N
2587.5 23 e 3 1000 150 Pass

64QAM
2498.5 2 ST 5 1000 130 Pass
2593.0 23 R 3 1000 150 Pass
2587.5 30 a8 = 006 B Pass
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.7.4 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2496.0 — 2690.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 10 MHz
Frequency, Frequency offset, Low band edge Integration I .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
55 13.20 100 NA 13.0
2501 6.5 14.51 100 1000 13.0 Pass
55 13.84 100 NA 13.0
2596 6.5 14.24 100 1000 13.0 Pass
55 13.95 100 NA 13.0
2685 6.5 14.88 100 1000 13.0 Pass
640AM
55 14.36 100 NA 13.0
2501 6.5 1519 100 1000 3.0 Pass
55 13.48 100 NA 13.0
2596 6.5 14.35 100 1000 13.0 Pass
55 14.76 100 NA 3.0
2685 6.5 14.35 100 1000 3.0 Pass

Table 7.7.5 Spurious emission at the high band edge test results

DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 10MHz
Frequency, Frequency offset, High band edge Integration - .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
55 14.88 100 NA 13.0
2501 6.5 14.65 100 1000 3.0 Pass
55 14.47 100 NA 13.0
2596 6.5 14.54 100 1000 13.0 Pass
55 13.41 100 NA 13.0
2685 6.5 14.24 100 1000 3.0 Pass
64QAM
55 14.92 100 NA 13.0
2501 6.5 14.44 100 1000 13.0 Pass
55 13.96 100 NA 13.0
2596 65 14.25 100 1000 13.0 Pass
55 13.48 100 NA 13.0
2685 6.5 15.88 100 1000 13.0 Pass
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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): 20-Dec-15 - 24-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.7.6 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2496.0 — 2690.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 20 MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
105 14.95 200 NA 13.0
2506 115 -16.00 200 1000 13.0 Pass
105 13.78 200 NA 13.0
2596 115 14.74 200 1000 13.0 Pass
105 14.53 200 NA 13.0
2680 115 15.11 200 1000 13.0 Pass
640AM
105 14.55 200 NA 13.0
2506 115 15.88 200 1000 13.0 Pass
105 13.48 200 NA 13.0
2596 115 15.74 200 1000 13.0 Pass
105 13.74 200 NA 13.0
2680 115 15.45 200 1000 13.0 Pass

Table 7.7.7 Spurious emission at the high band edge test results

DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 20MHz
Frequency, | Frequency offset, High band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
105 14.09 200 NA 3.0
2906 15 16.39 200 1000 13.0 Pass
105 15.56 200 NA 13.0
2596 115 15.78 200 1000 13.0 Pass
105 13.94 200 NA 13.0
2680 115 1578 200 1000 13.0 Pass
640QAM
105 13.63 200 NA 13.0
2506 115 15.71 200 1000 13.0 Pass
105 13.35 200 NA 13.0
2596 115 16,10 200 1000 13.0 Pass
105 13.16 200 NA 13.0
2680 15 16.75 200 1000 13.0 Pass

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL4275 |
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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.1 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
& Agdilent R T & Agilent R T
Mkr2 2.500 95 GHz
Rei 40 dBm Aien 10dB  Ext PG -3 dB Rei 40 dBm AMien 10 dB  Ext PG -3dB -13.75 dBm
#Avg #Avg
Log R Log — 1
10 Al ’ 10 /- w'" b
dB/ | | dB/ | |
Offst \ | Offst ] |
49 ‘ l 49 ]
2
dB T ) dB [+18 :5
oI f DI v Y
13.0 . " L i Mt dpte bt Loyl L A30 ) i
dBm .l_l,”u NP o B L L AL AL G dBm [#
PAvg PAvg
W1 S2| V1 S2|
Center 2.498 500 GHz Span 19 MHz Center 2.498 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 200 ms (1001 pts)
RMS Results  fieq iiset Rel BW gBe LO%ET ggm dgc UPPET gpm Ms:y TI:EE 1?:: 2 4.1}5?;& _1::‘52‘;,:5
Canier Foner 4.000 MHz 1.000 MHz -80.86 -14.88 -14.78 2 :1, Fieq 255; 8F GHz —1;7; dBm
4€.18¢Bm /  5.000MHz 1000 MHz = -8217 -18.99 1813 n 500 85 278
£.00000 MHz €.000 MHz 1.000 MHz - -17.99 -16.684
7.000 MHz 1.000 MHz -18.48 -17.94
£.000 MHz 1.000 MHz -65.3 -18.21 -18.10
£.000 MHz 1.000 MHz -68.58 -20.40 -18.02
Plot 7.7.2 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
3 Agilent R T + Agilent R T
Mkr2 2.595 45 GHz
Rel 40 dBm Atten 10dB__ Fxt PG -3 dB Rel 40 dBm Atten 10 dB__ Ext PG -3 dB -13.98 dBm
#hvg #Avg
Log T Log o
1o / 4 10 /] I *
de/ || % dB/ r ‘L
Offst | | Otfst J |.
) ] [ 4 | |
dB | 1 dB a4 :\
DI H“W 0 oI gt LT
-13.0 e 3.0
dBm [T 'fr'ﬁ b “.'"""” e ity g B “77 dBm e 1‘“‘"‘“‘ o e
PAvg PAvg
W1 52| V1 S2|
Center 2.593 000 GHz Span 19 MHz  Center 2.593 00 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 200 ms (1001 pts)
RMS Results  Fieq oiiset Rel BW dBc LO%E gpm Urper gam Ms‘f’ T::FE PFE 2 un}i':-x;H 15?'4’!';“
Canier Foner 4.000 MHz 1.000 MHz -80.17 -14.18 -13.40 2 :1‘I FIE:‘ : =;= :1: GHz -1; 1 dEm
4801dEm /  S000MHz  1.000 MHz  -81.89 1528 1475 = H =3 SEsRAnEne e dEm
£.00000 MHz €000 MHz  1.000 MHz €272 -18.72 -15.32
7.000 MHz 1.000 MHz -62.89 -18.88 -16.41
8.000 MKz 1.000MHz €217 -17.18 -17.38
S.000 MHz 1000 MHz  -84.01 -18.00 1814
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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: Com

pliance

Date(s):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.3 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
i Agilent R T i Agilent R T
Mkr2 2.689 96 GHz
Rel 40 dBm Aien10dB  Ext PG .3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.79 dBm
#Avg #Avg
Log A gt Log
10 0 A ™
a8l | ! dBl [ ]
ofist | | Ofist | !
a | | an y s
1 &5 75
DI - [, DI M"W i
-13.0 il ol 3.0
B (e Hperhet itibiyobi g i L W dBm E—
PAvg PAvg
W1 S2| W1 52
Center 2.687 500 GHz Span 19 MHz Center 2,687 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms {1001 pts) #Res BW 51 kHz VBW 510 kHz #5weep 500 ms (1001 pts)
Marber Tiace Type ® Axis Amglilude
RMS Results  fieq otisst Rel W cBc LO%=M ggm oBe UPPET gBm 1 ) Fieq 2,685 01 GHz -12.48 dBm
Canier Fawer 4000 MHz 1000 MMz -£8.03 1220 -£8.08 -12.28 2 " Fieq 2639 26 GHz -12.78 dBm
4532¢Bm [  EO0DMHz 1000 MHz  -60.67 1505 €054 RERT
£.00000 MHz €000 MHz  1.000 MHz -62.26 -1e43 €228 1847
7.000 MHz 1000 MHz €268 -17.88 €472 -18.90
8000 MHz  1.000MHz  -€4.03 1820 g€t -20.78
S.000MHz  1.000MHz  -€4.48 -1BE1 €24 -z3.82

Plot 7.7.4 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
w0 Agilent R T # Agilent R T
Mkr2 2.500 95 GHz
Rei 40 dBm Atten 10 dB  Ext PG -3 dB Rei 40 dBm Atten 10 dB  Ext PG -3 dB -13.25 dBm
#Avg #hvg
Log T Log : i -
10 (kA LU 'h\ " i N
dB/ || ! dB/ I’ \
Offst | | Offst ] ]
49 ' Il 49 ’ L
1 2
dB T L1 dB Fed [+3
Dl ] A "
;113'0 - I J'\'mw‘ “M'WVMW e R Jgo el WNMM Mﬂ)\-‘ﬁw"mm
m Ty Sk L o’ Lk U R m i T
PAvg PAvg
W1 52| V1 52
Center 2.498 500 GHz Span 19 MHz  Center 2.498 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz. VBW 510 kHz #Sweep 200 ms (1001 pts)
RMS Results  Fieq oiset Rel BW dBc Lower gpm dBe UPPE gBm Ma':ﬂ T::;e ;,y:: 2495};?;42 ,1:::3’::;:9
Canier Fawer 4.000 MHz 1000 MHz ~ -61.53 -15.43 6138 1817 5 m Fieq 2.500 35 GHz 4222 gBm
4610¢Bm /  E000MHz 1000 MHz  -€2.56 1748 €271 181
5.00000 MHz £.000 MHz 1000 MHz  -€4.77 1867 €343 -17.32
7.000 MHz 1000 MHz ~ -65.54 -18.43  -€4.35 -18.24
8.000 MHz 1000 MHz  -85.36 1875 6465 -18.55
5.000 MHz 1000 MHz  -88.36 2078 8521 -18.11
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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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.5 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
a0 Agilent R T 3 Agilent R T
Mkr2 2.595 44 GHz
Rei 40 dBm Atten 10 dB  Ext PG -3 dB Rei 40 dBm Atten 10 dB  Ex1 PG -3 dB -14.17 dBm
#Avg #Avg
Log TR y T Log
10 ety T "‘Mﬁ 10 ﬂwwumww«\ Y
dB/ |I W dB/ I’ l[
Offst | | Offst ] |
an i \ a y I
T Lo e
DI M’N M“‘w DI MW T,
-13.0 ¥ it -13.0 S "
e bt Pl b T M el P ity
PAvg PAvg
W1 S2| V1 S2
Center 2.593 000 GHz Span 19 MHz  Center 2.593 00 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 200 ms (1001 pts)
RMS Results  fieq iiset Rel BW gBe LO%ET ggm cBe UPPE! gam Ms:y TI:EE 1?:: 2 “Ux‘,:xést -1::?:‘;:5
Canier Faner 4000 MHz 1000 MHz  -58.08 1228 1334 5 s Fieq 5855 44 GHz 4417 dBm
45.82¢Bm /  E5.000MHz 1000 MHz -8188 -15.87 -18.19 !
5.00000 MHz £.000 MHz  1.000 MHz 49 -18.67 -16.28
7.000 MHz 1000 MHz  -€2.99 -18.17 -17.78
8.000 MHz 1000 MHz  -€5.41 -18.60 -18.45
5.000 MHz 1000 MHz  -€5.41 -19.59 -18.95

Plot 7.7.6 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
a0 Agilent R T 3 Agilent R T
Mkr2 2.689 96 GHz
Rei 40 dBm Aien 10dB  Ext PG -3 dB Rei 40 dBm AMien 10 dB  Ext PG -3dB -13.67 dBm
#Avg #hvg
Log e R P Log
10 TR, 10 A
dB/ |l ! dB/ |’ \
Offst | | Offst I [
a | | a J P
4 ral 0
) Mﬁﬂ ﬁ‘“’h ol :
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dBm T AP Vﬁiﬂﬂkw L) oY dBm
[ M“‘H Ll i L
PAvg el PAvg
W1 S2| V1 S2|
Center 2.687 500 GHz Span 19 MHz Center 2.687 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 500 ms (1001 pts)
RMS Results  fieq iiset Rel BW gBe LO%ET ggm cBe UPPE! gam Ms:y TI:EE 1?:: 2 -1::‘::;:5
Canier Faner 4000 MHz 1000 MHz  -60.34 1443 €0E3 -14.82 5 s Fieq 2 4267 dBm
45.81¢Bm /  E5.000MHz 1000 MHz -8278 -1g.a7 2 !
5.00000 MHz £.000 MHz 1000 MHz ~ -64.84 -18.94
7.000 MHz 1000 MHz = -€572 -19.82
8.000 MHz 1000 MHz  -66.40 -20.50
S.000 MHz 1000 MHz  -€6.83 -20.92
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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): 20-Dec-15 - 24-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.7 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
i Agilent R T i Agilent R T
Mkr2 2.505 90 GHz
Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB -14.88 dBm
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Dl 4 b ] i LS
Jénf WP Tl LD (i ' 5153.12 = s MMW
PAvg PAvg
W1 S2 V1 S2
Center 2.501 000 GHz Span 24 MHz Center 2.501 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 200 ms (1001 pts)
RMS Results  Fieq Ciiset Rel BW dBe LO%E gpm dBe UPPET gam Ms‘;y TI:EE ;?:: 2 4“‘K1i’(;Hz 71:;5’::;:5
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10,0000 MHz 8.500 MHz  1.000 MHz 1842 8187 -18.66
S.E00 MHz  1.000 MHz -17.03
10.50 MHz  1.000 MHz -18.03
1150 MHz  1.000 MHz -18.41

Plot 7.7.8 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
- Agilent R T 3 Agilent R T
Mkr2 2.600 90 GHz
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#Res BW 100 kHz VBW 1 MHz #5weep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 200 ms (1001 pts)
RMS Results  fieq oiizet Rel EW dBc LOWE 4pm dBe YRRET gpm ME:H T':EE 1,):: 1 1;’;2 _1:;;2::‘5
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S.500 MHz  1.000 MHz
1050 MHz  1.000 MHz
1180 MHz  1.000 MHz 1835 6282
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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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full

band 2498.5-2687.5 MHz

Plot 7.7.9 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.689 86 GHz
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10.50 MHz 1.000 MHz
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Plot 7.7.10 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
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#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 200 ms (1001 pts)
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2.500 MHz 1.000 MHz -18.94
10.50 MHz 1.000 MHz -17.63 2
1180 MHz 1,000 MHz 1885 G236 -17.86
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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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.11 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.600 98 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.96 dBm
#Avg #Avg
Log e Y Log e
0 [ . - oy 0 o p— “
dB/ [ | dB/ I |
Otist Otist
o | | o ,f !
1
dB dB 7 =
ol ] b, o W""r mw
3.0 ™ P —— 3.0 fuasdinsaoral FHlalvgen.
150 s et i LYY Sl e B
PAvg PAvg
W1 S2| W1 S2|
Center 2.596 000 GHz Span 24 MHz Center 2.596 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 200 ms (1001 pts)
RMS Results  Fieq oiizet Rel BW dBe LO%E gpm dBe UPPET gam Ms‘;y T::FE ?FE 2 u,K{;x;H 1::‘::2“
Canier Faner €500 MHz 1000 MHz  -€0.2 -14.25 2 o F'Eq eooss EHZ e :,Em
4585 0Em /  T.EQUMHz  1.000 MHz 14.84 = v 1=a SetaEs Nz T1eE gEm
10,0000 MHz 8.500 MHz  1.000 MHz -1£.78
9.500 MHz  1.000 MHz -17.04
1050 MHz 1,000 MHz -17.79
1150 MHz 1000 MHz -18.78

Plot 7.7.12 Spurious emission

at band edges test results at high carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
- Agilent R T 3 Agilent R T
Mkr2 2.689 90 GHz
Rei 40 dBm Atten 10 dB_ Ex1 PG -3 dB Rei 40 dBm Atten 10 dB_ Ex1 PG -3 dB -13.48 dBm
#Avg #hvg
Log W Y, Log -
10 — o 1 10 f ™
dB/ | \ dB/ ’ \
Offst I [ Offst I |
49 49 .H II»F
dB dB L it
] / o ] & i
A30 L L et PRy Wb it P 130 o fpidnlyaderid™ .
dBm dBm
PAvg PAvg
W1 52 W1 52
Center 2.685 000 GHz Span 24 MHz Center 2.685 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #5weep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 200 ms (1001 pts)
RMS Results  fieq oiizet Rel BW dBe LOWEr gpm Urper ggm Marber T:TE PFE UWXU';’;H 1:;":'::::'2
Canier Fawer 8.500 MHz 1.000 MHz -16.88 2 :13I ;IE: :su 30 GHZ -114; :IBm
45.87 dBm  / 7.500 MHz 1.000 MHz -17.22 < vy 1eq 28888 iz RE] m
10.0000 MHz 8.500 MHz  1.000 MHz -17.43
S.500 MHz  1.000 MHz -18.18
1050 MHz  1.000 MHz -18.89
1180 MHz  1.000 MHz 2078

Page 134 of 246



HERMON LABORATORIES
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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): 20-Dec-15 - 24-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.13 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
i Agilent R T i Agilent R T
Mkr2 2.515 60 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -14.09 dBm
#Avg #Avg
Log Log p—
10 L ™ 10
dB/ ] ! dB/
Offst I | Offst | I
49 A I\ 49 J I.
dB | dB v:;
Dl ! it ] M \
A3.0 [ e A e 3.0 [ LV
dBm dBm
PAug PAvg
W1 S2| W1 S2|
Center 2.506 000 GHz Span 34 MHz Center 2.506 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 200 ms (1001 pts)
EMS Results  Fieq otfset Rel BW dBe LO%E gpm dBe UPPET gam Ms‘;y TI:EE ;?:: 2 455}:?;42 ,1:;‘5’::;:5
Camier Fower 11.50 MHz 1.000 MHz -8z2.01 -16.00 -82.40 -1€.29 2 "y Fieg 2,515 80 GHz .14.02 dBm
46.01 dEm /| 12.50 MHz 1.000 MHz 16.64 -a2m -1€.70
20,0000 MHz 12.60 MHz 1.000 MHz 08 -17.07
14.50 MHz 1.000 MHz -17.08
15.50 MHz 1.000 MHz -17.23
1€.50 MHz 1.000 MHz -17.25
Plot 7.7.14 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
- Agilent R T 3 Agilent R T
Mkr2 2.605 51 GHz
Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB -15.56 dBm
#Avg #Avg
Log Log
10 Pl Bt 10
dB! / ! dB!
Offst | | Offst | I
19 49
a8 ] \ a8 P -
Dl Iy ] o hf
430 frofprotboifeseT feodan 3.0 frdsama T R ST
dBm dBm
PAvg PAvg
W1 52| W1 52|
Center 2.596 000 GHz Span 34 MHz  Center 2.596 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #5weep 100 ms (1001 pts) #Res BW 200 kHz #Sweep 200 ms (1001 pts)
EMS Results  Fieq Ottest Rel BW dBe LOWEr gpm dage UPFET gam Ma:ﬂ TI:EE 1?:: -1:?5“::::2
Canier Foner 11.60 MHz 1.000 MHz -80.87 -14.74 2 "y Fieg -16.5€ dBm
46.13dEm / 12.50 MHz 1.000 MHz -1583 ’
20,0000 MHz 1250 MHz  1.000 MHz -18.89
14.50 MHz 1.000 MHz -16.88
1550 MHz  1.000 MHz 17.04
16.60 MHz 1.000 MHz -18.83
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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):

20-Dec-15 - 24-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.15 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.689 48 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.94 dBm
#Avg #Avg
Log Log
10 LA 10
dB! ] ' dB!
Offst ! | Offst |
49 J |\ 49 J l
dB . \‘k dB }‘ i
DI DI
3.0 f it T prl MN“M'\MM 3.0 TANET RS S
dBm dBm
PAvg PAvg
W1 S2| W1 S2|
Center 2.680 000 GHz Span 34 MHz Center 2.680 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 200 ms (1001 pts)
EMS Results  Fieq otfset Rel BW dBe LO%E gpm dBe UPPET gam Ms‘;y TI:EE ;?:: 2573K4:’(§12 ,1::;:;:5
Canie Foner 1TEQMHZ - 1.000 MHz e 2 1) Fieq 2,689 48 GHz 1224 dBm
48.07 dEm 12.50 MHz 1.000 MHz -18.57
20,0000 MHz 12.60 MHz 1.000 MHz -16.86
14.50 MHz 1.000 MHz -1870
15.50 MHz 1.000 MHz -18.17
1€.50 MHz 1.000 MHz -15.68
Plot 7.7.16 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
- Agilent R T 3 Agilent R T
Mkr2 2.515 54 GHz
Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB -13.63 dBm
#Avg #Avg
Log " T Log ——
10 L ™ 10
dB/ f \ dB/
Offst | | Offst [ I
49 J |‘ 49 1,[ I\
dB ] ; dB = i
Dl I h ] i %,
3.0 [t LA ] 130 framranfndeT™ T ATt
dBm dBm
PAvg PAvg
W1 52| W1 52|
Center 2.506 000 GHz Span 34 MHz  Center 2.506 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 200 ms (1001 pts)
EEMS Results  rieq otiset Rei BW dBe LOMET 4pm dBe UPPE' 4am Ma:y TI:EE R:: 245 ;Hz 1:?:::,:5
Canier Faner 1150 MHz 1000 MHz €212 1583 6135 4E.71 2 " Fiea o 1262 dBm
48.24 dEm / 12 .60 MHz 1.000 MHz -18.88 -82.83 ’
20,0000 MHz 12.50 MHz 1.000 MHz -17.48 5
14.50 MHz 1.000 MHz -17.47 @
15.50 MHz 1.000 MHz -18.03 -@
1850 MHz  1.000 MHz 1808 8405 4781
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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): 20-Dec-15 - 24-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.7.17 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.605 51 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.35 dBm
#Avg #Avg
Log Log ) e
10 il M“\‘ 10 4
dB/ | dB/
Offst I | Offst | I
49 ) L 49 J I.
dB L dB ; (:;
Dl i) ] £
3.0 ol PRt 130 [t T TR
dBm dBm
PAvg PAvg
W1 S2| V1 S2|
Center 2.596 000 GHz Span 34 MHz Center 2.596 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 200 ms (1001 pts)
RMS Results  Fieq oieet Rel BW dBe LO%E gpm dBe UPPET gam Ms‘;y TI:EE ;?:: 2 Ege}::’g}-{z ,1::‘;:;:5
Canier Faner 1150 MHz - 1.000 MHz -1574  -82.22 ~1€.10 2 " Fieq 2,605 £1 GHz -12.3 dBm
48.11 dBm /| 12.50 MHz 1.000 MHz -18.77 -17.12 :
20,0000 MHz 12.60 MHz 1.000 MHz -17.02 -16.83
14.50 MHz 1.000 MHz -17.18 -17.24
15.50 MHz 1.000 MHz -17.24 -84.02 -17.91
1€.50 MHz 1.000 MHz -18.98 -64.39 -18.28
Plot 7.7.18 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
i Agilent R T 5 Agilent R T
Mkr2 2.689 51 GHz
Rel 40 dBm Atten 10 dB  Ext PG .3 dB Rel 40 dBm Atten 10 dB  Ex1 PG -3 dB -13.16 dBm
#Avg #hvg
Log Log S
10 Pl B A 10 p
dB/ | | dB!
Oftst I [ Oftst ] 1
19 ] I 49 ] -
dB | a8 & &
] i L, ] -l I
130 PR e o K e A
dBm dBm
PAvg PAvg
W1 52| V1 52|
Center 2.680 000 GHz Span 34 MHz Center 2.680 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #5weep 100 ms {1001 pis) #Res BW 200 kHz VBW 2 MHz #Sweep 200 ms (1001 pts)
RMS Results  fieq otisst Rel BW dBc LOME gEm dgc UPPET gpm Ma:ﬂ TI:EE 1.):: ;equ?ésuz .1:;"::::2
Canien Foner 1150 MHz  1.000 MHz 73 1875 5 " Fieq 2.883 £1 GHz 12,18 dBm
4588 dBm [/ 12.50 MHz 1.000 MHz -17.66
20,0000 MHz 13.60 MHz 1.000 MHz -18.43
14.50 MHz 1.000 MHz -18.28
15.50 MHz 1.000 MHz -18.71
1650 MKz 1.000 MHz -18.85
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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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

7.8 Band edge emissions at RF connector test in 2620.5 — 2687.5 MHz band

7.8.1  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 7.8.1.
Table 7.8.1 Spurious emission limits at band edges
Channel Frequency range Attenuatlondgilow carrier, Limit, dBm
Channel bandwidth 5 MHz
2620.5 2618.0 - 2624.0 43+ 10*Log (P¥) -13.0
2654.0 2651.5 — 2657.0 43+ 10*Log (P*) -13.0
2687.5 2684.5 - 2690.0 43+ 10*Log (P*) -13.0
Channel bandwidth 10 MHz
2618.0 - 2624.0 * *
2623.0 26240 - 26995 43+ 10*Log (P*) -13.0
2651.5 - 2657.0 . "
2657.0 08570 - 2662 5 43+ 10*Log (P*) -13.0
2679.0 - 2684.5 . "
2685.0 2684.5 - 2690.0 43+ 10*Log (P*) -13.0
Channel bandwidth 20 MHz
2618.0 - 2624.0
2624.0 - 2629.5 " "
2628.0 26205 - 26350 43+ 10*Log (P*) -13.0
2635.0 - 2640.5
2646.0 - 2651.5
2651.5 - 2657.0 . "
2657.0 2657.0 - 26625 43+ 10*Log (P*) -13.0
2662.5 — 2668.0
2668.0 - 2673.5
2673.5 - 2679.0 * *
2680.0 2676.0 - 2654 5 43+ 10*Log (P*) -13.0
2684.5 - 2690.0
* - P is transmitter output power in Watts
7.8.2 Test procedure
7.8.2.1 The EUT was set up as shown in Figute 7.8.1, energized and its proper operation was checked.
7.8.2.2 The spurious emission was measured with spectrum analyzer as provided in Table 7.8.2 to Table 7.8.7 and the

associated plots.

Figure 7.8.1 Spurious emission test setup for single output

EUT —‘—‘7

Power Meter
Coupler

Attenuator

Trigger
output

Spectrum

Analyzer
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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): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.8.2 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2614.0 — 2690.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 5 MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
3.0 13.91 51 NA 13.0
26205 4.0 15.83 51 1000 13.0 Pass
3.0 13.44 51 NA 13.0
2654.0 4.0 13.63 51 1000 13.0 Pass
3.0 1313 51 NA 13.0
2687.5 4.0 -13.08 51 1000 13.0 Pass
640AM
3.0 13.87 51 NA 13.0
2620.5 4.0 1615 51 1000 13.0 Pass
3.0 13.80 51 NA 13.0
2654.0 4.0 14.50 51 1000 13.0 Pass
3.0 13.31 51 NA 13.0
2687.5 4.0 1416 51 1000 13.0 Pass

Table 7.8.3 Spurious emission at the high band edge test results

DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 5 MHz
Frequency, | Frequency offset, High band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
3.0 13.41 51 NA 13.0
2620.5 4.0 14.07 51 1000 13.0 Pass
3.0 13.54 51 NA 13.0
2654.0 4.0 13.04 51 1000 13.0 Pass
3.0 13.14 51 NA 13.0
2687.5 4.0 13.09 51 1000 13.0 Pass
64QAM
3.0 14.31 51 NA 13.0
2620.5 4.0 1417 51 1000 13.0 Pass
3.0 14.37 51 NA 13.0
2654.0 4.0 13.23 51 1000 13.0 Pass
3.0 13.78 51 NA 13.0
2687.5 4.0 14.65 51 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): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.8.4 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
Freﬁ/lus;cy, Frequznl\%zoffset, Low k:jaé‘r?] edge RBW, KHz |né¢\9/3’fit|£n Limit, dBm Verdict

QPSK
2623.0 25 TS 100 1600 50 Pass
= Jie 8T —fo0 | 1s0
2685.0 o2 1478 100|008 | 130 Pass

64QAM
55 o 00000 |10
2657.0 2:2 212132 188 1%vo :12:8 Pass
2685.0 20 R 00 1600 B9 Pass

Table 7.8.5 Spurious emission at the high band edge test results

DETECTOR USED:
VIDEO BANDWIDTH:

Average (gated)
= Resolution bandwidth

EBW: 10MHz
Fre%lu:;cy, Frequinl\%zoffset, High t()jaBnrg edge RBW, kHz Iné‘fls’ritﬁ(;n Limit, dBm Verdict

QPSK
2623.0 20 RTAs 00 1600 B9 Pass
2657.0 2:2 21398 138 1%30 :13:8 Pass
2685.0 25 e 100 1600 B Pass

64QAM
2623.0 2 e 00 1600 150 Pass
2657.0 g:g :12;‘7‘ 188 1%8\0 :13:8 Pass
= s 0T woos |30
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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): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.8.6 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2614.0 — 2690.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 20 MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
105 14.07 200 NA 13.0
2628.0 115 14.69 200 1000 13.0 Pass
105 13.68 200 NA 13.0
2657.0 115 415 200 1000 13.0 Pass
105 14.28 200 NA 13.0
2680.0 115 16.05 200 1000 13.0 Pass
640AM
105 13.63 200 NA 13.0
2628.0 115 14.33 200 1000 13.0 Pass
105 1312 200 NA 13.0
2657.0 115 1517 200 1000 13.0 Pass
105 14.01 200 NA 13.0
2680.0 115 1613 200 1000 13.0 Pass

Table 7.8.7 Spurious emission at the high band edge test results

DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 20MHz
Frequency, | Frequency offset, High band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
105 14.41 200 NA 13.0
2628.0 115 1553 200 1000 13.0 Pass
105 14.10 200 NA 13.0
2657.0 115 15.19 200 1000 13.0 Pass
105 13.81 200 NA 13.0
2680.0 115 16.03 200 1000 13.0 Pass
64QAM
105 13.95 200 NA 13.0
2628.0 115 15.84 200 1000 13.0 Pass
105 13.26 200 NA 13.0
2657.0 115 16.45 200 1000 13.0 Pass
105 13.23 200 NA 13.0
2680.0 15 16.64 200 1000 13.0 Pass

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL4275 |
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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.1 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
i Agilent R T i Agilent R T
Mkr1 2.618 07 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.91 dBm
#Avg #Avg
s e s e
dB/ I [ dB/ [ ]
Offst | | Offst ] |
49 ( || 49 J LZ
dB | dB - e
oI o Mf‘ml ] s
130 . gdi 0 | ]
dBm oo F‘MWV gl f J"‘WWW dBm e
PAvg PAvg
W1 52| W1 52|
Center 2.620 500 GHz Span 19 MHz Center 2.620 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 15 (1001 pts)
RIS Results  freq oiiee . o Lewer 4o [T Maiker Tises Type | Ko Ampliude
Camier Fawer Fq.;uu”ruulz 1.:u:; :ﬂz -efﬂzs :E 83 ::2 o7 ! 1 E'Eq f;ié 2; E:Z ':; ;1 ::m
45.48 6Bm £000 MHz 1000 MHz - 1844 = "' =a sessstEne ciRATaEm
£.00000 MHz €000 MHz  1.000 MHz -13.08
7.000 MHz 1000 MHz -20.40
2.000 MHz 1000 MHz 2144 2017
8.000 MHz  1.000 MHz 2132 -2102

Plot 7.8.2 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.656 45 GHz
Rel 40 dBm Atten 10dB  Exi PG -3 dB Rel 40 dBm Atten 10dB  Exi PG -3 dB -13.54 dBm
#Avg #Avg
Log i Log o]
10 .r L ¥ b {kalliin 10 Jf" ‘\\'
dB/ |l % dB/ { \
Offst \ | Offst I |
49 ‘ |l 49 I ]‘
1 B
dB rl h dB [¢+] ey
] T 5 ol
13.0 i 13.0
o i :;mm-“,MWM LY Y1 W gl W R
PAvg PAvg
W1 S2] W1 S2
Center 2.654 000 GHz Span 19 MHz  Center 2.654 00 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 15 (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm UrPer gpm Mather TI:EE ;?:E 2 K,?";z ,:T:::,:E
Canier Faner 4000 MHz 1000 MHz  -58.34 -12.63 -12.04 2 " F,Ei Zoge £5 oz 12,64 aBm
45.21 dBm £.000 MHz ~ 1.000 MHz  -€2.18 16,58 -14 .55 o - o
5.00000 MHz £.000 MHz 1000 MHz ~ -62.34 -18.63 -15.98
7.000 MHz  1.000 MHz 1777
3.000 MHz  1.000 MHz -18.75
5000 MHz  1.000 MHz -2087
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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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.3 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
i Agilent R T 3 Agilent R T
Mkr2 2.689 99 GHz
Ret 40 dBm Atten 10 dB__ Ext PG -3 dB Ref 40 dBm Atten 10 dB__Ext PG -3dB -13.14 dBm
#hvg #Avg
Log " Log PR [ —— — s
10 " 4 10 £
dB/ ll ! dB/ f \[
Ollst | | Ofist ] |
1 i | 49 ] |
1 2
dB 1 l,‘\ dB 25 £+3
Dl ‘ DI T
130 TP FOVa PR M'\'w‘“w VAW““-"‘ 130 [t ™ AT P
dBm Gl 4 T T dBm
PAvg PAvg
W1 S2| V1 52|
Center 2.687 500 GHz Span 19 MHz  Center 2.687 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #5weep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #5weep 15 (1001 pts)
RMS Results  fieq iiset el BW gBe LO%ET ggm ureer ggm Mather T::FE ?FE -;gjnf"; 15:;;::“
Canier Faner 4000 MHz 1000 MHz  -52.86 1208 1208 2 " F'Eq :;BZWGHZ }Z,;dgm
45.88 dBm [ £.000 MHz 1.000 MHz 42 RLEL 14 44 < b 18q 208558 GHz -1z m
£.00000 MHz €000 MHz  1.000 MHz 1824 -1g.88
7.000 MHz 1000 MHz 1718 -17.47
8.000 MHz 1000 MHz RENES -18.78
S.000 MHz 1000 MHz 1774 -12.38

Plot 7.8.4 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.622 92 GHz
Rel 40 dBm Atten 10dB  Exi PG -3 dB Rel 40 dBm Atten 10dB  Exi PG -3 dB -14.31 dBm
#Avg #Avg
Log o dheagriot Log SRR VSIS OSSN S
0 s — 10 [
any |' ! a1 [ \
Offst | | Offst ] |
49 J || 49 xj ]|
dB | | dB e 2
oI ! m ] ot T,
13.0 13.0
dBm W}N . ”;.‘I L il ‘ AI " |7 W’"'f" WW dBm W-"‘"'J furshapin
PAvg PAvg
W1 S2] W1 S2
Center 2.620 500 GHz Span 19 MHz Center 2.620 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 15 (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm dBc UPPEr gpm Ms:y TI:EE ;?:E ;;13}2:«;2 ,15;“:::,:5
Canier Faner 4000 MHz  1.000 MHz -18.15 3 1417 2 1 ;.Ez 26222 Gz 1231 gEm
45.47 dBm £.000 MHz  1.000 MHz 18,17 1 1584 o T b
5.00000 MHz £.000 MHz  1.000 MHz -18.89 2 -17.08
7.000 MHz  1.000 MHz -19.68 1 -17.94
3.000 MHz  1.000 MHz -18.98  -64.40 -18.83
5000 MHz 1000 MHz  -65.25 2038 €578 2033
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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): 20-Dec-15 - 28-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.5 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.656 45 GHz
Rel 40 dBm Atten 10dB  Exi PG -3 dB Rel 40 dBm Atten 10dB  Exi PG -3 dB -14.37 dBm
#Avg #Avg
'1-;9 Ay '1‘;9 i e i e Y
dB/ ,I ! dB/ |’ ‘[
Offst | \ Offst | |
49 ‘ || 49 j k
1
dB | ! dB = =
oI \ "'»,% ] L
13.0 bt L TP W A0 e
dBm froaney i R T WWW dBm
PAvg PAvg
W1 S2] W1 S2
Center 2.654 000 GHz ) Span 19 MHz  Center 2.654 00 GHz ) Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 15 (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm UrPer gpm Mather TI:EE ;?:E ;;sfsi";z ,:BMBF::,:E
Canier Faner 4000 MHz 1000 MHz = -58.82 -14.50 2 n ;.Ei e 45 14,27 dBm
4521¢Bm /  E000MHz 1000 MHz - -18.81 " - :
5.00000 MHz £.000 MHz  1.000 MHz -18.71 €
7.000 MHz  1.000 MHz -18.37 18.58
8.000 MHz 1000 MHz €487 -18.58 2021
2000 MHz 1000 MHz  -65.31 -20.00 21.80

Plot 7.8.6 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.689 98 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.78 dBm
#Avg #Avg
|1_;g P R IR E T i I{;g i s M S Y
dB/ | [ dB/ | i
Offst | \ Offst ] |
49 J |l 49 } \
1 =
dB 1l i dB [+2 i)
ol i [ DI o
-13.0 -13.0
dBm " ""rl‘"' il N ‘AW"‘"'WWWP,‘ o dBim et (T
PAvg PAvg
W1 52| W1 52|
Center 2.687 500 GHz ) Span 19 MHz Center 2.687 50 GHz ) Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 15 (1001 pts)
RMS Results  Free Giice - . Lower . UBFer gam Maker TlsFE Type N =x Aais ;ﬁ,mp\ilu:!s
ComieiFaner  sGoonwe  aven: cess  aere e ! mo e zesz0 o 221 e
45736Bm /  EO0OMHz  1.000 MHz 1782 -12.00 < o =a seREEREnE iR rEaEm
£.00000 MHz €.000 MHz 1.000 MHz -18.83 -18.82
7.000 MHz 1.000 MHz - -19.48 -20.00
£.000 MHz 1.000 MHz -ga.08 -20.29 -20.78
8.000 MHz 1.000 MHz -88.48 -20.70 -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:

Compliance

Date(s):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity:

49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.7 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
i Agilent R T i Agilent R T
Mkr2 2.627 90 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.79 dBm
#Avg #Avg
Log - Log - .y
10 [ il 10 / o * b
dB/ [ | dB/ ! |
Ofist I | Ofist | |
1 19 | !
2
dB dB = .
ol o ol ‘.?’“M %‘\v
13.0 bt ol i B 13.0 .
dBm bt &mm,ﬂi,iii |l bt dBm Ay -l il el TN
PAvg PAvg
W1 S2| W1 S2|
Center 2.623 000 GHz Span 24 MHz Center 2.623 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq oieet Rel BW dBc LOWE gpm dBc UPPET gBm Ma':ﬂ T::;e ;,y:e 2513};?;42 ,1:%’:3;:9
Camier Fower €.500 MHz 1.000 MHz -80.74 -14.79 -80.87 -14.72 2 I Fleg 2,827 90 GHz -12.79 dBm
4585 dEm 7.500 MHz 1.000 MHz -3 -17.36 -81.52 -18.57
10,0000 MHz 8.600 MHz 1.000 MHz -84.38 -18.43 -82.43 -16.48
'5.500 MHz 1.000 MHz -84.32 -18.37 -83.02 -17.07
10.50 MHz 1.000 MHz -85.04 -18.09 -84.44 -18.49
11.50 MHz 1.000 MHz -66.06 -20.11 -84.21 -18.26

Plot 7.8.8 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
- Agilent R T 3 Agilent R T
Mkr2 2.661 86 GHz
Rel 40 dBm Atten 10 dB Ex1 PG -3 dB Rel 40 dBm Atten 10 dB Ex1 PG -3 dB -14.10 dBm
#Avg #Avg
Log " - m Log P .
10 Il M| 10 f I
dB/ I 1 dB/ f \
Offst I | Offst | |
P 19 i L.
dB dB =) E
] A el ] wf Sy,
g ¥ LS ML e Bl TV O S e
PAvg PAvg
W1 52 V1 52
Center 2.657 000 GHz Span 24 MHz  Center 2.657 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #5weep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #5Sweep 100 ms (1001 pts)
RMS Results  fieg otiest Ret EW dBe LM 4Em dBe URFET 4gm Ma':ﬂ T:?:E 1,’:: ze‘;";:’;Hz _1:;1;:::‘2
Canier Fawer €500 MHz 1000 MHz 6158 1562 -58.72 -12.78 5 " Fieq 6198 Gz 1410 dBm
a586cBm /  7.500MHz 1000 MHz  -82.42 -18.47  -60.69 14.74
10.0000 MHz 8.500 MHz 1000 MHz ~ -62.84 -18.99  -€1.45 -15.50
9.500 MHz ~ 1.000 MHz  -82.88 1892 -6266 -16.70
10.50 MHz 1000 MHz  -62.10 1714 -83.36 1741
11.80 MHz 1000 MHz 6386 1201 8368 17.72
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Date of Issue: 14-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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.9 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

DETECTOR USED: Average
BIT RATE: 10.7 Mbps
e Agilent R T ¥ Agilent R T
Mkr2 2.689 84 GHz
Rel 40 dBm AMien 10 dB  Ext PG 3 dB Rel 40 dBm Atten 10 dB Ext PG -3 dB -13.62 dBm
#Avg #hvg
Log Log > ™ P
10 [ BN el i 10 f B B B y
a1 f | de ! l
Offst ! | Offst [ i
49 49 lf I|F
dB dB L+l £l
DI \w’,ﬁ ] M”M LN
‘11;“‘:1) e et T Ew . ] Jgnf ko T ——
PAvg PAvg
W1 S2 V1 S2
Center 2,685 000 GHz Span 24 MHz  Center 2.685 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms {1001 pts) #Res BW 100 kHz VBW 1 MHz #5weep 100 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBe LOWEr g4pm dBe UPPEr dam Ma':ﬂ T:?;e ;::E 2 eao’;;xc‘-:Hz ,1::1'::?:‘9
Canier Fower €E00MHz 1000 MHz  -€0.7T1 1479 €081 1470 2 m F,E: 2o 84 GHE 1282 dBm
4581¢Bm [  T.E0DMHz  1.000MHz 6218 1824 8154 -15.82
10,0000 MHz 8.500MHz 1000 MHz  -€2.97 1708 et 1578
S.500MHz 1000 MHz €219 1837 -g2.48 -1e.87
10.50 MHz 1000 MHz ~ -62.09 718 -gaes 4777
1150 MHz 1000 MHz 6214 4722 8410 -18.18

Plot 7.8.10 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
3 Agilent R T 3 Agilent R T
Mkr2 2.627 84 GHz
Rel 40 dBm Atten 10 dB  Exi PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.85 dBm
#Avg #Avg
Log T : Log Y " m
10 ! e WW 10 ? + ity . i
dB/ [ '[ dB/ ﬁ \
Offst | | Offst | |
49 49 f xz
dB dB e L3
oI 4 oI o My
a8 Yo (P Ay vie| 139 e AT Rt
PAvg PAvg
W1 S2| V1 S2|
Center 2.623 000 GHz Span 24 MHz  Center 2.623 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  rieq ottzet Rei BW dBe LOWET 4Em dBe UPPEr 4am Ma':ﬂ T::;e Ly:: 261;{1:’;& _1::;::::9
Canier Fawer 6.500 MHz 1000 MHz  -58.41 1347 -58.76 -13.83 2 " Fieq 2827 84 GHz _12.2E dBm
2583¢Bm /  7.500MHz 1000 MHz 6115 1821 -80.26 -14.22
10,0000 MHz 8.500 MHz 1000 MHz  -6183 1570 -81.39 -18.45
9.500 MHz 1000 MHz  -62.38 1833 -81.28 -15.35
10.50 MHz 1000 MHz  -6259 1685  -61.75 -15.82
1150 MHz 1000 MHz  -83 57 -17.83 8237 -16.34
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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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.11 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
& Agilent R T a0 Agilent R T
Mkr2 2.661 88 GHz
Rei 40 dBm AMien 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB Ext PG -3 dB -13.74 dBm
#Avg #hvg
Log v . Log ot
10 [ R ! 10 ! ¥ h
dB/ [ | dB! ! I
Offst I | Olist | |
2 19 (( ]vz
dB dB :, £
oI MF’"A DI N "NW
-13.0 " -13.0 "
130 b Tl e e e N vpen
PAvg PAvg
W1 52| V1 S2|
Center 2.657 000 GHz Span 24 MHz  Center 2.657 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #5weep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fias ofeet - wBe Lower agm sme UBPSr ggm Matker Tiace Type i X Axis Am‘pliiuda
Camier Fower €.600 MHz 1.000 MHz -68.78 -13.75 -80.71 -14.687 ; ‘:1” ::Q ;:éf :; g:: ::g; :g:
46.04 dEm [/ 7.500 MHz 1.000 MHz -8152 -15.48 -81.57 -18.52 m q :
10.0000 MHz 8.500 MHz  1.000 MHz  -82.80 -1686 €223 -17.19
'©.500 MHz 1.000 MHz -82.73 -16.69 -a3mn -17.67
1050 MHz 1000 MHz 62,80 4786 @247 4712
11.60 MHz 1.000 MHz -83.74 -17.68 -83.59 -17.65

Plot 7.8.12 Spurious emission

at band edges test results at high carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
+ Agilent R T i Agilent R T
Mkr2 2.689 94 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.74 dBm
#Avg #Avg
'1-(‘)’9 R RSl ] '1-(‘)’9 T ru iy
dB/ | I dB/ I I
Ofist I | Ofist | |
1 1 ] \
dB dB & 2
] A ] o M,
g O WU P i O A . PO A ™ I
PAvg PAvg
W1 S2| V1 S2|
Center 2.685 000 GHz Span 24 MHz  Center 2.685 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBe LOWEr g4pm dBe UPPEr dam Ma':e' T:::e L’:: 2 GBG};:x;Hz _1::;33:9
Canier Fower €E00MHz 1000 MHz  -€0.18 1408 €180 -1E.50 2 I Fiea 2658 84 GH= 1274 dEm
2€10¢Bm /7500 MHz  1.000 MHz  -81.38 1528 g2t 4741
10,0000 MHz 8.500 MHz 1000 MHz  -€2.29 1820 g2.37 -17.27
S.500MHz 1000 MHz  -62.30 1720 €3t EERT
10.50 MHz 1000 MHz  -82.38 4778 8428 -18.18
1150 MHz 1000 MHz ~ -84.54 1844 8528 -18.28
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Date of Issue: 14-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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.13 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
i Agilent R T i Agilent R T
Mkr2 2.637 486 GHz
Rel 40 dBm Atlen 10dB Ext PG .3 dB Rel 40 dBm Atlen 10dB Ext PG .3 dB -14.41 dBm
#Avg #Avg
Log Log - ™
10 / ™\ 10 il e
dB/ ] ] dB/ ] i
Offst I | Offst ! |
49 J I. 49 i L
dB 5 ! dB > B
oI A ', ] b3
3.0 e A 13,0 prasereten o i TR
dBm dBm
PAvg PAvg
W1 52 W1 52
Center 2.628 000 GHz Span 34 MHz  Center 2.628 000 GHz Span 34 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq ciicet Rel BW dBc LOWET gpm UrPer gpm Ms:y TI:EE 1?:5 81z :::’:.‘luz ,1:;“:::,:5
Canier Faner 1150 MHZ 1000 MHz 32 -14.68 2 1 ;.Ez 2237 8¢ GHz -14.41 dBm
48.226Em 1250 MHz  1.000 MHz -18.08 " SR
20,0000 MHz 1250 MHz  1.000 MHz BEED
1450 MHz 1000 MHz 1857
1550 MHz 1000 MHz -1e.18
1650 MHz  1.000 MHz 7.7
Plot 7.8.14 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
3 Agilent R T 3 Agilent R T
Mki2 2.666 554 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -14.10 dBm
#Avg #Avg
Log Log
10 ral ™ 10 ral - T
dB/ | i dB/ ] i
Offst I | Offst I |
49 H IL 49 # l.
1
dB \ dB 3 2
] M b ] LY
A3.0 [P Vool 43,0 pra e i fusrt iyl
dBm dBm
PAvg PAvg
W1 S2 V1 S2
Center 2.657 000 GHz Span 34 MHz  Center 2.657 000 GHz Span 34 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RMS Results  rieq otiset Rel BW dBc LO%E gpm dBe UPPE' g4mm Ms:y TITCE l,y:s 2847 :j;:.‘le .153';:';,:5
Canier Faner 1150 MHz 1000 MHz  -€0.40 1415 8144 1E.18 2 " F|E: - eaE 654 GHE 1410 dEm
4€25¢Em [ 1250MHz  1.000 MHz 1470 .15 mo Fiea  28E€EE
20 0000 MHz 1250 MHz 1000 MHz 1550
1450 MHz 1000 MHz -15.04
150 MHz  1.000 MHz BEFE)
1850 MHz  1.000 MHz 1523
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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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.15 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.689 520 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.81 dBm
#Avg #Avg
Log Log
10 i B I 10 bl T
dB/ | i dB/ ] |
Offst I | Offst I |
49 J H 49 ]J I\
=
dB ] L dB e
oI b ] L i,
3.0 oY S L o o o R i PR Ty T —
dBm dBm
PAvg PAvg
W1 52| W1 52|
Center 2.680 000 GHz Span 34 MHz  Center 2.680 000 GHz Span 34 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RIS Results  freq oiiee . o Lewer 4o o Urrer gam Maiker Tises Type s Amplitude
CamieiFaner ireanme  aotm e Sbes cim | rem ! o e eneich: a8 sEm
45,53 6Bm 1250 MHz 1000 MHz A7 = "' =a SR EnE ciREtaEm
20,0000 MHz 1250 MHz  1.000 MHz 1857
1450 MHz 1000 MHz -17.20
1550 MHz 1000 MHz 1881 17,75
1650 MHz  1.000 MHz 1874 -18.12

Plot 7.8.16 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
w Agilent R T ¥ Agilent R T
Mkr1 2.618 480 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.63 dBm
#Avg #Avg
Log Log
10 P BN 10 Pt ™
dB/ | . dB/ ] .
Offst ! | Offst ! |
49 49
dB H I‘ dB :‘}J If\
oI i A ] . A
3.0 [ bt T i TN A e O L Y N [ pethienf oAt
dBm dBm
PAvg PAvg
W1 52| V1 52|
Center 2.628 000 GHz Span 34 MHz  Center 2.628 000 GHz Span 34 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RMS Results  free oice - o Lower o o Usper gam Marber Tiace Type L Ko Amplitude
Camier Fawer F11q.su|1u|r1lz 1.:u:; :ﬂz o .:S a3 -ewd.; ::i 84 1 1 EIEq :;:: ::E E:Z 7:; ae ::m
45.93 6Bm 1250 MHz 1000 MHz 518 €215 1817 = " =a SeErEme N ciREmaEm
20,0000 MHz 1250 MHz  1.000 MHz -15.98 9 -1€.81
1450 MHZ  1.000 MHz -17.08 ] -17.28
16.50 MHz  1.000 MHz -17.08 3 -17.06
18.50 MHz  1.000 MHz 1262 5] 1781
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Date of Issue: 14-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):

20-Dec-15 - 28-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.8.17 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.666 520 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.26 dBm
#Avg #Avg
Log » Log
10 ral B 10 s y
dB/ | ! dB/ ] i
Offst I | Offst ! |
49 ) Kl 49 J
dB | dB (l} i
oI 5 ] \,
13.0 [ ey = e 130 PRl rlpul it e aif
dBm dBm
PAvg PAvg
W1 52| V1 52|
Center 2.657 000 GHz Span 34 MHz  Center 2.657 000 GHz Span 34 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm UrPer gpm Mather TI:EE ;?:E 2847 :;;’ZHZ ,:T;::,:E
Canier Faner 11.50 MHz 1000 MHz  -€1.% -12.45 2 1 FlEi 2 ;‘:e £20 GHz -1;2': dEm
4812¢Bm /  1ZE0MHz 1000 MHz -18.10
20,0000 MHz 1250 MHz  1.000 MHz 1877
1450 MHz 1000 MHz -18.84
1550 MHz 1000 MHz 1872
1650 MHz  1.000 MHz -16.37
Plot 7.8.18 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
3 Agilent R T 3 Agilent R T
Mki2 2.689 418 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.23 dBm
#Avg #Avg
Log Log I P
10 sl M Il ™, 10 A . ' .
a8/ I ) a8/ I !
g};lst I | g};lst | |
a8 / ! a8 3 ;
ol i L ol i Y
3.0 W H1 G + A3.0 et ) | L T e
dBm dBm
PAvg PAvg
W1 S2| V1 S2|
Center 2.680 000 GHz Span 34 MHz  Center 2.680 000 GHz Span 34 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBc LO%Er gpm dBe UPPE' g4mm Mather TITCE L’:: 2870 :;;T;‘HZ _1:;‘1;::;,:5
Canier Faner 1150 MHz - 1.000 MHz -lees 2 i Fieq 2688 418 Gz 1222 dBm
1250 MHz  1.000 MHz 1721
1250 MHz 1000 MHz -17.19
1450 MHz 1000 MHz -17.18
150 MHz  1.000 MHz 1742
1850 MHz  1.000 MHz 1784

Page 150 of 246



HERMON LABORATORIES
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Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

7.9 Band edge emissions at RF connector test in 2498.5 — 2565.5 MHz band

7.9.1 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 7.9.1.
Table 7.9.1 Spurious emission limits at band edges
Channel Frequency range Attenuatlondgilow carrier, Limit, dBm
Channel bandwidth 5 MHz
2498.5 2496.0 - 2502.0 43+ 10*Log (P¥) -13.0
2532.0 2529.5 — 2535.0 43+ 10*Log (P*) -13.0
2565.5 2562.5 - 2568.0 43+ 10*Log (P*) -13.0
Channel bandwidth 10 MHz
2496.0 - 2502.0 " "
2501 2502.0 - 2507.5 43+ 10*Log (P*) -13.0
2529.5 - 2535.0 * *
2535 25350 - 2540.5 43+ 10*Log (P*) -13.0
2557.0 - 2562.5 . "
2563 95625 - 9568 0 43+ 10*Log (P*) -13.0
Channel bandwidth 20 MHz
2496.0 - 2502.0
2502.0 - 2507.5 " "
2506 2507 5 — 2513.0 43+ 10*Log (P*) -13.0
2513.0 — 2518.5
2524.0 — 2529.5
2529.5 - 2535.0 . "
2535 25350 - 2540 5 43+ 10*Log (P*) -13.0
2540.5 - 2546.0
2546.0 - 2551.5
2551.5 -2557.0 " "
2558 25570 - 2562.5 43+ 10*Log (P*) -13.0
2562.5 - 2568.0
* - P is transmitter output power in Watts
7.9.2 Test procedure
7.9.2.1 The EUT was set up as shown in Figute 7.9.1, energized and its proper operation was checked.
7.9.2.2 The spurious emission was measured with spectrum analyzer as provided in Table 7.9.2 to Table 7.9.7 and the

associated plots.

Figure 7.9.1 Spurious emission test setup for single output

EUT —‘—'7

Power Meter

Coupler

Attenuator

Trigger
output

Spectrum

Analyzer
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.9.2 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2496.0 — 2572.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 5 MHz
Frequency, Frequency offset, Low band edge Integration I .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
3.0 1410 51 NA 13.0
2498.5 4.0 14.67 51 1000 13.0 Pass
3.0 14.75 51 NA 13.0
2532.0 4.0 14.60 51 1000 13.0 Pass
3.0 13.76 51 NA 13.0
2565.5 4.0 14.27 51 1000 13.0 Pass
640AM
3.0 13.31 51 NA 13.0
2498.5 4.0 13.83 51 1000 13.0 Pass
3.0 13.61 51 NA 13.0
2532.0 4.0 14.89 51 1000 13.0 Pass
3.0 13.53 51 NA 13.0
2565.5 4.0 14.27 51 1000 3.0 Pass

Table 7.9.3 Spurious emission at the high band edge test results

ASSIGNED FREQUENCY RANGE: 2496.0 —2572.0 MHz
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
QPSK
3.0 13.82 51 NA 13.0
2498.5 4.0 14.49 51 1000 13.0 Pass
3.0 13.48 51 NA 13.0
2532.0 4.0 14.25 51 1000 13.0 Pass
3.0 13.11 51 NA 3.0
2565.5 4.0 13,66 51 1000 3.0 Pass
64QAM
3.0 13.72 51 NA 13.0
2498.5 4.0 13.72 51 1000 13.0 Pass
3.0 13.66 51 NA 3.0
2532.0 4.0 13.65 51 1000 3.0 Pass
3.0 1323 51 NA 13.0
2565.5 4.0 13.96 51 1000 13.0 Pass
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.9.4 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2496.0 — 2572.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 10 MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
55 14.09 100 NA 13.0
2501 6.5 15.77 100 1000 13.0 Pass
55 13.82 100 NA 13.0
2535 6.5 14.63 100 1000 13.0 Pass
55 13.02 100 NA 13.0
2563 6.5 -13.80 100 1000 13.0 Pass
640AM
55 14.99 100 NA 13.0
2501 6.5 16.21 100 1000 13.0 Pass
55 14.56 100 NA 13.0
2535 6.5 -13.95 100 1000 13.0 Pass
55 13.31 100 NA 13.0
2563 6.5 14.05 100 1000 13.0 Pass

Table 7.9.5 Spurious emission at the high band edge test results

DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 10MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
OPSK
55 13.67 100 NA 13.0
2501 65 14.91 100 1000 13.0 Pass
55 13.54 100 NA 13.0
2535 6.5 14.30 100 1000 13.0 Pass
55 13.64 100 NA 13.0
2563 6.5 477 100 1000 13.0 Pass
64QAM
55 13.99 100 NA 13.0
2501 6.5 14.52 100 1000 13.0 Pass
55 14.21 100 NA 13.0
2535 6.5 13.68 100 1000 13.0 Pass
55 13.52 100 NA 13.0
2563 6.5 1522 100 1000 13.0 Pass
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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): 20-Dec-15 - 23-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1011 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.9.6 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE: 2496.0 — 2572.0 MHz
DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2 Resolution bandwidth
EBW: 20 MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
105 15.13 200 NA 13.0
2506 115 16.51 200 1000 13.0 Pass
105 14.59 200 NA 13.0
2535 115 16.47 200 1000 13.0 Pass
105 13.47 200 NA 13.0
2558 115 16.02 200 1000 13.0 Pass
640AM
105 13.35 200 NA 13.0
2506 115 13,50 200 1000 13.0 Pass
105 15.11 200 NA 13.0
2535 115 15.83 200 1000 13.0 Pass
105 14.31 200 NA 13.0
. 115 15.28 200 1000 13.0 Pass

Table 7.9.7 Spurious emission at the high band edge test results

DETECTOR USED: Average (gated)
VIDEO BANDWIDTH: 2> Resolution bandwidth
EBW: 20MHz
Frequency, | Frequency offset, Low band edge Integration o .
MHz + MHz dBm RBW, kHz BW, kHz Limit, dBm Verdict
QPSK
105 13.89 200 NA 3.0
2906 115 16.55 200 1000 13.0 Pass
105 13.44 200 NA 13.0
2535 115 16.63 200 1000 13.0 Pass
105 13.06 200 NA 13.0
2558 115 16.33 200 1000 13.0 Pass
640QAM
105 13.03 200 NA 13.0
2506 115 13.55 200 1000 13.0 Pass
105 15.23 200 NA 13.0
2535 115 1521 200 1000 13.0 Pass
105 14.03 200 NA 13.0
2558 15 15.64 200 1000 13.0 Pass

Reference numbers of test equipment used
[ HL2214 | HL3301 | HL3302 | HL3818 | HL4275 |
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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.1 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
i Agllent CRT i Agllent ORT
Mkr2 2.500 92 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.82 dBm
#Avg #Avg
Log ot Log P
10 — A 10 /] " ™
By I \ aB/ [ 1
Ofst \ | Ofst | |
49 l |I 49 ; L?
dB | dB = -
oI o . ] o’ o,
3.0 L I Tinda] I P O O 2. bt ™ B
dBm Tk SRR e " WA dBm
PAvg PAvg
W1 52| W1 52|
Center 2.498 500 GHz Span 19 MHz Center 2.498 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz #VBW 3 MHz #Sweep 500 ms (1001 pts)
RMS Results  Fieq oiiset Rel BW dBc Lower gpm dBe UPPET gBm Ma':e' T::;e Ly:e 2456};:";2 71::';:;1:9
Canier Faner 4000 MHz 1000 MHz  -€0.90 1487 €072 -14.48 2 " F,E: 2.500 22 GHz 1232 dBm
46.22 Bm E000MHz 1000 MHz €249 {828 -€1.40 44T
£.00000 MHz €000 MHz 1000 MHz  -62.45 722 8152 -1£30
7.000 MHz 1000 MHz  -€2.60 737 et -1.88
8.000MHz 1000 MHz  -€4.09 786 €220 -1e.87
S000MHz 1000 MHz 6549 EEFCR- -17.48
Plot 7.9.2 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
3 Agilent R T 3 Agilent R T
Mkr2 2.534 40 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.48 dBm
#Avg #Avg
Log 9 v n Log - "
10 i T 10 I
dB/ [ dB/ i |
Ofist | Ofist | |
Y 1 49 ] -
dB ] 1 dB = =
Dl W’Lﬂ LIMM Dl st o,
3.0 3.0
dBm [ WWW‘M” Pt i ] dBon "#M’*‘"‘M 21 SIS
PAvg PAvg
W1 S2| W1 S2|
Center 2.532 000 GHz Span 19 MHz  Center 2.532 00 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz. VBW 510 kHz #Sweep 500 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBe LOWEr g4pm dBe UPPEr dam Ma':e' T:::e L’:: 2 =2.3X=:x;HZ _1:::33:9
Canier Fawer 4000 MHz 1000 MHz 0.7 1480 -€0.42 1435 2 " Fieq 2234 40 Gz 12,48 dEm
417dBm /  S.000MHz 1000 MHz 8239 1822 -80.97 -14.80
500000 MHz €000 MHz 1000 MHz  -€2.93 1878 8174 1857
7000 MHz 1000 MHz  -€2.20 1702 @284 -1g.a37
8.000MHz 1000 MHz 6245 4728 g2 1734
S.000MHz 1000 MHz 6499 1882 8427 -18.20
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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):

20-Dec-15 -

23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.3 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 5.3 Mbps
w Agilent R T ¥ Agilent R T
Mkr2 2.567 98 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.11 dBm
#Avg #Avg
Log e R—YY " Log -
10 10 f
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dBm it sk ) dBm
PAvg PAvg
W1 52| W1 52|
Center 2.565 500 GHz Span 19 MHz  Center 2.565 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz VBW 510 kHz #Sweep 500 ms (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm dBc UPPE gpm Msther T::;e Ly:e 2 ‘EEXOZ"G‘EHZ 71;;";:;1:9
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7.000MHz 1000 MHz €505 1898 -£2.23 -17.18
8.000 MHz 1000 MHz 6568 1881 gade REETS
S.000MHz 1000 MHz  -6€.57 2080  -g6.03 -18.88
Plot 7.9.4 Spurious emission at band edges test results at low carrier frequency, 5 MHz EBW
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
i Agllent O R T 3 Agilent O R T
Mkr2 2.500 91 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.72 dBm
#Avg #hvg
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Center 2.498 500 GHz Span 19 MHz Center 2.498 50 GHz Span 10 MHz
#Res BW 51 kHz VBW 510 kHz #Sweep 100 ms (1001 pts) #Res BW 51 kHz. #VBW 3 MHz #Sweep 500 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBe LOWEr g4pm dBe UPPEr dam Ma':e' T:::e L’:: “56};:";2 _1:;"1':321:9
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7.000 MHz 1000 MHz  -€2.37 4741 €248 -1e.81
8.000MHz 1000 MHz 6413 4817 -g2.48 1782
S.000MHz 1000 MHz  -8477 1880 -82.50 1754

Page 156 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.5 Spurious emission at band edges test results at mid carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
¥ Agilent ORT ¥ Agilent O R T
Mkr2 2.534 43 GHz
Rel 40 dBm Atten 10dB  Exi PG -3 dB Rel 40 dBm Atten 10dB  Exi PG -3 dB -13.66 dBm
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Plot 7.9.6 Spurious emission at band edges test results at high carrier frequency, 5 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 23 Mbps
3 Agilent R T 3 Agilent R T
Mki2 2.567 93 GHz
Rei 40 dBm Atten10dB  Ext PG -3 dB Rel 40 dBm Allen 10 dB_ Exi PG -3 dB -13.23 dBm
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5.000 MHz 1.000 MHz -E5.84 -18.70 -€e.20 -20.1€
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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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.7 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
i Agllent CRT i Agllent ORT
Mkr2 2.505 88 GHz
Rel 40 dBm Atlen 10dB Ext PG .3 dB Rel 40 dBm Atlen 10dB Ext PG .3 dB -13.67 dBm
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oI Lo b ] il b
PAvg PAvg
W1 52 W1 52
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#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm dBe UPPET 4pm Ms:y TI:EE 1?:5 2 4u,=x1fx;z ,1:;‘:::,:5
Canier Faner €.500 MHz 1000 MHz  -€1.76 1877 E! -14.81 2 " F,Ei 2 o0e 98 GHe 1367 dBm
45.89 dBm 7.500 MHz  1.000 MHz 2 -18.80 o - o
10,0000 MHz 8.500 MHz  1.000 MHz -17.23
S.EQD MHz  1.000 MHz -17.82
10.50 MHz  1.000 MHz -17.81
11.80 MHz  1.000 MHz -18.01 -18.10
Plot 7.9.8 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
Agilent R T Agilent R T
Mkr2 2.539 86 GHz
Rel 40 dBm Atten 10 dB Ext PG -3 dB Rel 40 dBm Atten 10 dB Ext PG -3 dB -13.54 dBm
#Avg #Avg
Log Fr— —w—— Log x 7 :
10 [ l 10 f |
de/ r 1 de/ f ‘
Ofist Ofist
49 f ll 49 ’{‘ 1!.’2
1
dB dB ! E
Dl - b ] | LN
Jgng PR E—— by L i o Jgng T ol TS R
PAvg PAvg
W1 52 W 52
Center 2.535 000 GHz Span 24 MHz  Center 2.535 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 3 MHz #Sweep 100 ms (1001 pis)
RMS Results  Fieq Ciiset Rel BW dBe %" 4Em dBe UPPEr gpm Ms‘;y TI:EE ;?:E x1,:.xést ,1:;’::;:5
Canier Foner €.500 MHz 1000 MHz  -80.74 -14.30 o :11| FIE: a: GHz _1: =: 4Bm
4811¢Em [  7.EQOMHz  1.000 MHz 8247 -1482 n 8 a5
10.0000 MHz 8.500 MHz 1000 MHz  -€3.24
S.500 MHz  1.000 MHz
10.50 MHz  1.000 MHz
1150 MHz  1.000 MHz -17.75
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.9 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 10.7 Mbps
¥ Agilent ORT ¥ Agilent O R T
Mkr2 2.567 92 GHz
Rel 40 dBm Atten 10dB  Exi PG -3 dB Rel 40 dBm Atten 10dB  Exi PG -3 dB -13.64 dBm
#Avg #Avg
Log A Log r -
10 I - ! | 10 I il
dB/ [ 1 dB/ f \
Ofst I [ Ofst ] |
19 49 1(! V\
2
dB dB o I
oI A [ ] I Sy
O T O e L N A X R T S
dBm dBm
PAvg PAvg
W1 S2] W1 S2
Center 2.563 000 GHz Span 24 MHz  Center 2.563 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm dBc UPPE gpm Msther T::;e Ly:e 2 “;:];"G‘EHZ 71;;";:;1:9
Canier Faner €.500 MHz 1000 MHz  -€0.06 1330 -60.83 1477 2 " F,Eq D67 ez GHe 12,64 dBm
4617 ¢Bm 7.500 MHz 1000 MHz  -62.00 1583 6264 -16.48 A -
10,0000 MHz 8.500 MHz 1000 MHz  -62.45 -18.28 €283 -16.76
9.500 MHz 1000 MHz  -62.49 -17.33 €308 -16.89
10.50 MHz 1000 MHz 6336 1770 €321 -17.05
1180 MHz 1000 MHz  -64.36 1210 €474 1857

Plot 7.9.10 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
i Agilent O R T - Agilent O R T
Mkr2 2.505 86 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.99 dBm
#Avg #hvg
'1-(‘)’9 Wbl ] '1-(‘)’9 [ * iy P
dB/ [ \ dB/ ! |
Ofist I | Ofist | |
49 49 H kz
dB dB E e
1] Dl o AN
3.0 L L et ettt dan] 130 [ > ot o
dBm e dBm # T
PAvg PAvg
W1 S2| W1 S2|
Center 2.501 000 GHz Span 24 MHz  Center 2.501 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results . Lamer Usger Maiber Tiace Type X Axis Amglilude
A R v O S pooom o za 2o 1459 e
4@.28dBm [  7.500 MHz 1.000 MHz ~ -€2.53 -1824 8188 -15.60 m 1eq soe iz - m
10,0000 MHz 8.500MHz  1.000 MHz  -€8424 -1805 €207 15,78
'€.500 MHz 1.000 MHz -65.42 -18.13 -62.78 -16.49
10.60 MHz 1.000 MHz -88.81 -19.62 -63.85 -17.35
11.50 MHz 1.000 MHz -87.38 -21.08 -84.02 -17.73
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Date of Issue: 14-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): 20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.11 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
a0 Agilent R T 3 Agilent R T
Mkr1 2.530 10 GHz
Rei 40 dBm Atten 10 dB  Ext PG -3 dB Rei 40 dBm Atten 10 dB  Ex1 PG -3 dB -14.56 dBm
#Avg #Avg
Log TR PP Log % e
10 [ P s "“\M’M'“l 10 fash t Aoy M
dB/ [ 1 dB/ I \
Offst | | Offst / |
® 19 J L
dB dB 2
oI A . DI il by
3.0 i " n.% e ety ® el PR " 3.0 WMMWM‘ it e .lqﬁu‘rw
dBm dBm
PAvg PAvg
W1 S2| V1 S2
Center 2.535 000 GHz Span 24 MHz  Center 2.535 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  fieq iiset Rel BW gBe LO%ET ggm dgc UPPET gpm Ms:y TI:EE 1?:: 2 m;:';x;m _1::?:‘;,:5
Canier Fawer £€.500 MHz 1.000 MHz -13.88 2 :1. Fieq z;;u 84 GHz —14; dBm
2612 gBm [ 7.500 MHz 1.000 MHz 1484 m 539
10.0000 MHz 8.500 MHz  1.000 MHz -18.42
S.EQD MHz  1.000 MHz -1€.00
10.50 MHz  1.000 MHz -16.89
11.50 MHz 1,000 MHz -16.97

Plot 7.9.12 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 47.3 Mbps
i Agllent O R T 3 Agilent O R T
Mkr2 2.567 90 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -13.52 dBm
#Avg #Avg
I{;g Imm-\w e by My I{;g }w—«dm—«‘w‘w iy o il
dB! | | dB! ! |
Otist Otist
49 I L 49 ,‘H llil,
dB dB 2 Iz
Dl n Dl | LY
;11;;2 SRR Pt i b ;11;;: ot MWMMW
PAvg PAvg
W1 S2| W1 S2|
Center 2.563 000 GHz Span 24 MHz  Center 2.563 00 GHz Span 20 MHz
#Res BW 100 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 100 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBc LO%Er gpm dBe UPPE' g4mm Mather TITCE L’:: 2 ==anfx;Hz _:T:::—:,:E
Canier Fawer £.500 MH; 1,000 MH: 1405 @122 N 1 reman o aEn
4€01¢Bm /  T7.500 MH; 1,000 MH; -15.81 = 1 Fieq 2,567 80 GHz -12.52 dBm
10.0000 MHz 8.500 MHz  1.000 MHz -18.80
S.500 MHz  1.000 MHz 7T
10.80 MHz  1.000 MHz A7.42
11.50 MHz  1.000 MHz -17.70
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Date of Issue: 14-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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.13 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
i Agllent CRT i Agllent ORT
Mkr2 2.515 54 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.89 dBm
#Avg #Avg
Log I mp——y Log PO PRI
10 mw\‘ 10
dB/ ] | dB/
Offst | | Offst I I
49 J |\ 49 J IL
=
dB ] L dB s it
ol / 4 ol I b
30 [ Lludde™ I ebbudn] 13,0 Longmopperstighfor?t (LT S
dBm dBm
PAvg PAvg
W1 52| W1 52|
Center 2.506 000 GHz Span 34 MHz  Center 2.506 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
EMS Results  Fieq otiset Rel BW dBc LOWET gpm dBe UPPE! gam Ms‘f’ T':EE 1?:: 2 455};’:*;“2 71::';:21:5
Canier Faner 11.50 MHz 1.000 MHz -8 -1e.85 2 1) Fieg 2.515 54 GHz -12.88 dBm
46.22 6Em 1250 MHz 1,000 MHz 4781 1781 !
20,0000 MHz 1250 MHz  1.000 MHz 1811 -17.88
1450 MHz 1000 MHz 1882 -18.10
1550 MHz 1000 MHz -18.38 18,12
1650 MHz 1000 MHz  -67.23 2101 -18.78
Plot 7.9.14 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
Agilent R T Agilent R T
Mkr1 2.525 49 GHz
Rei 40 dBm Atten 10 dB  Ext PG -3 dB Rei 40 dBm Atten 10 dB  Ext PG -3 dB -14.59 dBm
#Avg #Avg
Log Log
10 ;/’ "\I 10
dB! , dB!
Ofst I | Ofst | I
19 49
5 ] a 5 ] :
Dl ! 5] ] R
3.0 ad e Pttt hodiood 130 fouparpas e BT T
dBm dBm
PAvg PAvg
W1 52| V1 52
Center 2.535 000 GHz Span 34 MHz  Center 2.535 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pis)
EMS Results  Fieq otfset Rel BW dBc LO%E gpm dBc UFFE" dBm Ms‘;y TI:EE ;?:: —1::;:;:5
Canier Faner 1150 MHE 1000 MHz 1847 £2.85 -1e83 2 I Fiea .12 44 dBm
48.22dBm /  1ZE0MHz 1000 MHz 1712
20 0000 MHz 1250 MHz 1,000 MHz -17.85
1450 MHz 1000 MHz -17.80
1550 MHz  1.000 MHz -18.05
1850 MHz 1,000 MHz -18.20
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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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.15 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 23.4 Mbps
¥ Agilent ORT ¥ Agilent O R T
Mkr2 2.567 51 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.06 dBm
#Avg #hvg
Log Log
10 P ™ 10
dB/ ] ! dB/
Offst | | Offst [ I
a / | i ] 2
T 1] < [
oI K , ] i N
3.0 o oty [l bl | 13.0 I iyl
dBm dBm
PAvg PAvg
W1 52| W1 52|
Center 2.558 000 GHz Span 34 MHz  Center 2.558 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq ciicet Rel BW dBe LOWEr 4pm dBe UPPET 4pm Msther T:SFE Tvee . K:m .fmm"m
Canier Fawer 11q.5:| MHz 1000 MHz  -€2.14 1802 y 1633 . 1 E'Eq . ;43 : E:Z ':; :: ::m
4611 ¢Bm 1250 MHz 1000 MHz 8245 7.4 1684 = " =a seRrEtEnE ciRaRaEm
20,0000 MHz 1250 MHz  1.000 MHz  -84.13 -18.02 771
1450 MHz  1.000MHz -840 -17.98 -17.89
1550 MHz 1000 MHz  -€4.58 18,47 1833
1650 MHz  1.000 MHz  -84.80 -18.78 -20.66
Plot 7.9.16 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
¥ Agilent ORT ¥ Agilent O R T
Mkr2 2.515 54 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10dB  Ext PG -3 dB -13.03 dBm
#Avg #Avg
Log x ” o Log - o~
10 Faine Y 10
dB/ ] I dB/
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r i} L3 k>3
oI . R P A IS
3.0 [ T oz [
dBm dBm
PAvg PAvg
W1 52| W1 52|
Center 2.506 000 GHz Span 34 MHz  Center 2.506 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fioq aiee e lener e T Marber Tiace Type ELT Ampitude
Camier Fawer F11q.su|1u|r1lz 1.:u:; :ﬂz =:El :S 50 » ::2 55 1 1 EIEq z :,; j; E:Z 7:; ;; ::m
45,97 6Bm 1250 MHz 1000 MHz 1238 1381 = " =a selmEaEn cRaRaEm
20,0000 MHz 1250 MHz  1.000 MHz -14.28 1411
1450 MHz  1.000 MHz 142 -14.20
1550 MHz 1000 MMz -€0.81 1485 g
1650 MHz  1.000 MMz  -62.12 -16.28 -14.60
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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):

20-Dec-15 - 23-Dec-15

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1011 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.9.17 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
a0 Agilent R T 3 Agilent R T
Mkr2 2.544 51 GHz
Rei 40 dBm Aien 10dB  Ext PG -3 dB Rei 40 dBm AMien 10 dB  Ext PG -3dB -15.23 dBm
#Avg #Avg
Log ™ o Log - i
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dB T L dB :l &
DI 4 LY DI o At
3.0 M o rabn] 130 Lappmedors T
dBm dBm
PAvg PAvg
W1 S2| V1 S2|
Center 2.535 000 GHz Span 34 MHz  Center 2.535 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq oiiset Rel BW dBc UPPET ggm Ms‘f’ T::FE PFE - Xf’éH 15:‘;:‘;55
Canier Fawer 11.50 MHz  1.000 MHz 1821 5 :11' F'E:' ::4 i GHZ e dBm
se29dEm /  1ZE0MHz  1.000 MHz 1820 - o =a seasEtenz clEasaEm
20,0000 MHz 1250 MHz  1.000 MHz -17.04
1450 MHZ  1.000 MHz -16.98
15.50 MHz  1.000 MHz -17.34
18.50 MHz  1.000 MHz -17.59

Plot 7.9.18 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 95 Mbps
i Agllent O R T 3 Agilent O R T
Mkr2 2.567 54 GHz
Rel 40 dBm Atten 10 dB  Ext PG -3 dB Rel 40 dBm Atten 10 dB  Ext PG -3 dB -14.03 dBm
#Avg #Avg
Log Log p
1 & o A 1 t i o
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49 # H 49 j I.
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3.0 [Pl o tth el | 130 formmid e f R TR
dBm dBm
PAvg PAvg
W1 S2| W1 S2|
Center 2.558 000 GHz Span 34 MHz  Center 2.558 00 GHz Span 30 MHz
#Res BW 200 kHz VBW 2 MHz #Sweep 100 ms (1001 pts) #Res BW 200 kHz #VBW 3 MHz #Sweep 100 ms (1001 pts)
RMS Results  Fieq otteet Rei BW dBc LO%Er gpm dBe UPPE' g4mm Ms:y TITCE L’:: 2 =4BX4':X;HZ _1::'::';,:5
Canier Fawer 11.50 MH: 1,000 MH: 1538 -61.80 B84 N 1 A s
cerseem ¢ 1ZOMHE 1000 M -15.78 1715 = m Fieq 2EE7TE Gz 1402 dBm
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1450 MHz 1000 MHz -17.38 17,70
150 MHz  1.000 MHz 1738 -18.38
1850 MHz  1.000 MHz 1827 1854
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

7.10 Spurious emissions at RF antenna connector test in 2498.5 — 2687.5 MHz band

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

in Table 7.10.1.
Table 7.10.1 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

7.10.2 Test procedure

7.10.2.1 The EUT was set up as shown in Figure 7.10.1, energized and its proper operation was checked.

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

7.10.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.10.2 and the associated plots.

Figure 7.10.1 Spurious emission test setup, single output

Spectrum
analyzer

EUT Attenuator

A 4
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.10.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 2496 - 2690 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 —27000 MHz
DETECTOR USED: Peak
VIDEO BANDWIDTH: > 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 2498.5 MHz
2489.89 -17.98 including including 1000 -17.98 -13 -4.98 Pass
2507.00 -17.22 including including 1000 -17.22 -13 -4.22 Pass
Mid carrier frequency 2593 MHz
2584.89 -15.90 including including 1000 -15.90 -13 -2.90 Pass
2601.05 -16.75 including including 1000 -16.75 -13 -3.75 Pass
High carrier frequency 2687.5 MHz
2677.47 -18.95 including including 1000 -18.95 -13 -5.95 Pass
2696.03 -21.04 including including 1000 -21.04 -13 -8.04 Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used
[ HL3322 | HL3818 | HL3901 [ HL 3903 |
Full description is given in Appendix A.
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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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

e Agilent R T
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Stop 150.000 kHz

VBW 3 kHz Sweep 134.9 ms (8192 pis)

Plot 7.10.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency
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VBW 3 kHz Sweep 134.9 ms (8192 pts)
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Start 9.000 kHz Stop 150.000 kHz
#Res BW 1 kHz VBW 3 kHz Sweep 134.9 ms (8192 pis)

Plot 7.10.4 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency
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Date of Issue: 14-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): 20-Dec-15 - 30-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1010 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency
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Plot 7.10.6 Spurious emission measurements in 0.15 - 30.0 MHz range at high carrier frequency
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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:

Date(s): 20-Dec-15 - 30-Dec-15

PASS

Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.7 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency
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Plot 7.10.8 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.9 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency
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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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.10 Spurious emission measurements in 1000 - 2400 MHz range at low carrier frequency
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Plot 7.10.11 Spurious emission measurements in 2400 — 2490 MHz range at low carrier frequency

A

Reli 0 d
#hvg
Log
10
dB/
Ofist
Kyl
dB
DI
-13.0
dBm

PAvg

V1 S§2

S3 FC

A AA

afi):
FTun
Swp

Start 2
#Res B

gilent R T
Mkr1 2.489 890 GHz
-17.98 dBm

Bm #Atten 14 dB  Ext PG -3 dB

v

/
L/

.400 000 GHz
W 1 MHz

Stop 2.490 000 GHz

VBW 3 MHz #5weep 5 5 (8192 pis)

NOTE: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.12 Spurious emission measurements in 1000 - 2400 MHz at mid carrier frequency
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Plot 7.10.13 Spurious emission measurements in 2400 - 2585 MHz at mid carrier frequency
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NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.14 Spurious emission measurements in 1000 - 2400 MHz at high carrier frequency
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Plot 7.10.15 Spurious emission measurements in 2400 -2679 MHz at high carrier
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NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.16 Spurious emission measurements in 2507 - 2800 MHz range at low carrier frequency
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NOTE: Average Detector and Max Hold were used
Plot 7.10.17 Spurious emission measurements in 2601 - 2800 MHz at mid carrier frequency
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NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.18 Spurious emission measurements in 2696 - 2800 MHz at high carrier frequency
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NOTE: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.19 Spurious emission measurements in 2800-10000 MHz range at low carrier frequency

e Agilent R T
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Rel 0 dBm Atten 10 dB Ext PG -3 dB -27.96 dBm
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Start 2.800 0 GHz Stop 10.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 12.01 ms (8192 pis)

Plot 7.10.20 Spurious emission measurements in 2800 - 10000 MHz at mid carrier frequency
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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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.21 Spurious emission measurements in 2800 - 10000 MHz at high carrier frequency
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Plot 7.10.22 Spurious emission measurements in 10000-18000 MHz range at low carrier frequency
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.23 Spurious emission measurements in 10000 - 18000 MHz at mid carrier frequency
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Plot 7.10.24 Spurious emission measurements in 10000 - 18000 MHz at high carrier frequency

4 Agilent R T

Mkr1 14.019 0 GHz
Rel 0 dBm #Atten 6 dB  Ext PG -3 dB -25.22 dBm
#Peak
Log
10
dB/
Ofist 1

Kyl
dB
DI

-13.0
dBm

LgAv

V1 S2
S3 FC
A AA
afi):
FTun
Swp

Start 10.000 0 GHz Stop 18.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 26.76 ms (8192 pts)

Page 178 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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:

Date(s): 20-Dec-15 - 30-Dec-15

PASS

Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.25 Spurious emission measurements in 18000-27000 MHz range at low ca
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rrier frequency

Plot 7.10.26 Spurious emission measurements in 18000 - 27000 MHz at mid carrier frequency
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.10.27 Spurious emission measurements in 18000 - 27000 MHz at high carrier frequency
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#Res BW 1 MHz VBW 3 MHz Sweep 45.32 ms (8192 pis)
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

7.11 Spurious emissions at RF antenna connector test in 2620.5 — 2687.5 MHz band

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

in Table 7.11.1.
Table 7.11.1 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

7.11.2 Test procedure

7.11.2.1 The EUT was set up as shown in Figure 7.11.1, energized and its proper operation was checked.

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

7.11.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.11.2 and associated plots.

Figure 7.11.1 Spurious emission test setup, single output

Spectrum
analyzer

EUT Attenuator

A 4
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Table 7.11.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 2614 - 2690 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 —27000 MHz
DETECTOR USED: Peak
VIDEO BANDWIDTH: > 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
2611.79 -17.31 including including 1000 -17.31 -13 -4.31 Pass
2629.00 -17 .47 including including 1000 -17.47 -13 -4.47 Pass
Mid carrier frequency 2654 MHz
2643.96 -19.36 including including 1000 -19.36 -13 -6.36 Pass
2662.19 -19.43 including including 1000 -19.43 -13 -6.43 Pass
High carrier frequency 2687.5 MHz
2678.90 -19.21 including including 1000 -19.21 -13 -6.21 Pass
2696.08 -19.72 including including 1000 -19.72 -13 -6.72 Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used
[ HL3322 | HL3818 | HL3901 [ HL3903 |
Full description is given in Appendix A.
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Date of Issue: 14-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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Plot 7.11.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Plot 7.11.4 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency
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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): 20-Dec-15 - 30-Dec-15

Temperature: 21 °C Air Pressure: 1010 hPa

Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency
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Plot 7.11.6 Spurious emission measurements in 0.15 - 30.0 MHz range at high carrier frequency
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.7 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency

e Agilent R T
Mkr1 958.32 MHz
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#Res BW 100 kHz

Stop 1.000 00 GHz

VBW 300 kHz Sweep 92.83 ms (8192 pts)

Plot 7.11.8 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency
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Stop 1.000 00 GHz

VBW 300 kHz Sweep 92.83 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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.9 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency

e Agilent R T

Mkr1 726.80 MHz
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Start 30.00 MHz Stop 1.000 00 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 92.83 ms (8192 pis)
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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:

Date(s): 20-Dec-15 - 30-Dec-15

PASS

Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.10 Spurious emission measurements in 1000 - 2600 MHz range at low carrier frequency
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Start 1.000 00 GHz
#Res BW 1 MHz

Stop 2.600 00 GHz

VBW 3 MHz #5weep 12.01 ms (8192 pts)

Plot 7.11.11 Spurious emission measurements in 2600 — 2612 MHz range at low carrier frequency

R T
Mkr1 2.611 789 0 GHz
17.31 dBm

i Agilent
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Stop 2.612 000 0 GHz

VBW 3 MHz #5weep 5 5 (8192 pis)

NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.12 Spurious emission measurements in 1000 - 2600 MHz at mid carrier frequency

e Agilent R T
Mkr1 2.363 06 GHz
Rel 0 dBm #Atten 10 dB  Ext PG -3 dB -33.19 dBm
#Peak
Log
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dB/

Start 1.000 00 GHz Stop 2.600 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 2.73 ms (8192 pts)

Plot 7.11.13 Spurious emission measurements in 2600 - 2646 MHz at mid carrier frequency

o Agilent R T

Mkr1 2.643 956 GHz
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#Res BW 1 MHz VBW 3 MHz #S5weep 5 5 (8192 pts)

NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.14 Spurious emission measurements in 1000 - 2560 MHz at high carrier frequency

e Agilent R T
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Start 1.000 00 GHz Stop 2.600 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 2.73 ms (8192 pts)

Plot 7.11.15 Spurious emission measurements in 2600 -2679 MHz at high carrier

o Agilent R T

Mkr1 2.678 904 GHz
Rel 0 dBm Atten 10 dB  Ext PG -3 dB -19.21 dBm
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#Res BW 1 MHz VBW 3 MHz #S5weep 5 5 (8192 pts)

NOTE: Average Detector and Max Hold were used
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Date of Issue: 14-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):

20-Dec-15 - 30-Dec-15 Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.16 Spurious emission measurements in 2629 - 2800 MHz range at low carrier frequency
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#Avg
Log

10

dB/

Ofist  [*
M \

dB e e

DI

-13.0 \

dBm A

PAvg

V1 S2

S3 FC
A AA

ali):
FTun

Swp

Start 2.629 000 GHz
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Stop 2.800 000 GHz
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NOTE: Average Detector and Max Hold were used

Plot 7.11.17 Spurious emission measurements in 2662 - 2800 MHz at mid carrier frequency
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NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.18 Spurious emission measurements in 2696 - 2800 MHz at high carrier frequency

#ir Agilent R T
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#Res BW 1 MHz VBW 3 MHz #S5weep 55 (8192 pts)

NOTE: Average Detector and Max Hold were used

Plot 7.11.19 Spurious emission measurements in 2800-10000 MHz range at low carrier frequency

5 Agilent R T
Mkr1 7.043 9 GHz
Rel 0 dBm Atten 10 dB  Ext PG -3 dB -27.33 dBm
#Peak

Start 2.800 0 GHz Stop 10.000 0 GHz
#Res BW 1 MHz VBW 3 MHz #Sweep 12.01 ms (8192 pts)
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Report ID: AIRRAD_FCC.27590_revl.docx
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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): 20-Dec-15 - 30-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1010 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.20 Spurious emission measurements in 2800 - 10000 MHz at mid carrier frequency

e Agilent R T
Mkr1 6.886 5 GHz
Rel 0 dBm #iiten 10 dB  Ext PG -3 dB -27.35 dBm
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#Res BW 1 MHz VBW 3 MHz

Stop 10.000 0 GHz
Sweep 12.01 ms (8192 pis)

Plot 7.11.21 Spurious emission measurements in 2800 - 10000 MHz at high carrier frequency
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Stop 10.000 0 GHz
Sweep 12.01 ms (8192 pts)
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Date of Issue: 14-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:

Date(s): 20-Dec-15 - 30-Dec-15

PASS

Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.22 Spurious emission measurements in 10000-18000 MHz range at low ca
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rrier frequency

Plot 7.11.23 Spurious emission measurements in 10000 - 18000 MHz at mid carrier frequency
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.24 Spurious emission measurements in 10000 - 18000 MHz at high carrier frequency
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Mkr1 17.269 4 GHz
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#Res BW 1 MHz VBW 3 MHz Sweep 26.76 ms (8192 pis)

Plot 7.11.25 Spurious emission measurements in 18000-27000 MHz range at low carrier frequency
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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): 20-Dec-15 - 30-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1010 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in high band 2620.5 — 2687.5 MHz

Plot 7.11.26 Spurious emission measurements in 18000 - 27000 MHz at mid carrier frequency
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Plot 7.11.27 Spurious emission measurements in 18000 - 27000 MHz at high carrier frequency
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

7.12 Spurious emissions at RF antenna connector test in 2498.5 — 2565.5 MHz band

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

in Table 7.12.1.
Table 7.12.1 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

7.12.2 Test procedure

7.12.2.1 The EUT was set up as shown in Figure 7.12.1, energized and its proper operation was checked.

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

7.12.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.12.2 and associated plots.

Figure 7.12.1 Spurious emission test setup, single output

Spectrum
analyzer

EUT Attenuator

A 4
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Date of Issue: 14-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):

20-Dec-15 - 30-Dec-15

Verdict:

PASS

Temperature:

21°C

Air Pressure: 1010 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Table 7.12.2 Spurious emission test results

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

2496-2572 MHz
0.009 —26000 MHz

Peak

> Resolution bandwidth

MODULATION: 64 QAM
EMISSION BANDWIDTH 5 MHz
Frequency, | SA reading, | Attenuation, Cable RBW, Spurious Limit, Margin, verdict
MHz dBm dB loss, dB kHz emission, dBm dBm dB*
Low carrier frequency 2498.5 MHz
2489.98 -18.50 including including 1000 -18.50 -13 -5.50 Pass
2507.12 -16.77 including including 1000 -16.77 -13 -3.77 Pass
Mid carrier frequency 2532 MHz
2525.94 -16.14 including including 1000 -16.14 -13 -3.14 Pass
2540.08 -16.23 including including 1000 -16.23 -13 -3.23 Pass
High carrier frequency 2565.5 MHz
2552.93 -19.23 including including 1000 -19.23 -13 -6.23 Pass
2574.00 -19.48 including including 1000 -19.48 -13 -6.48 Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used

[ HL3322

| HL3818

| HL 3901

HL 3903

Full description is given in Appendix A.
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Date of Issue: 14-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:

Date(s): 20-Dec-15 - 30-Dec-15

PASS

Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Plot 7.12.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency
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Page 199 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Plot 7.12.4 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency
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VBW 30 kHz Sweep 285.6 ms (8192 pts)
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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):

20-Dec-15 - 30-Dec-15

Temperature: 21 °C

Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency
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Plot 7.12.6 Spurious emission measurements in 0.15 - 30.0 MHz range at high carrier frequency
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Date of Issue: 14-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): 20-Dec-15 - 30-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1010 hPa

Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.7 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency
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-35.59 dBm

#Peak
Log

10

dB/

Ofist
Kyl
dB

DI
13.0
dBm

Lghv

V1 S2

S3 FC
A AA

afi):
FTun

Swp

Start 30.00 MHz

#Res BW 100 kHz VBW 300 kHz

Stop 1.000 00 GHz
Sweep 92.83 ms (8192 pis)

Plot 7.12.8 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 556.27 MHz
-35.46 dBm

#Peak
Log

10

dB/

Otist
K|
dB

DI
A0 L
dBm

LghAv

V1 S§2

S3 FC
A AA

of):
FTun

Swp

Start 30.00 MHz

#Res BW 100 kHz VBW 300 kHz

Stop 1.000 00 GHz
Sweep 92.83 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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.9 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency

e Agilent R T

Mkr1 910.95 MHz
Rel 0 dBm #Atten 20 dB Ext PG -3 dB -35.65 dBm
#Peak
Log
10
dB/
Ofist
Kyl
dB

DI
13.0
dBm

Lghv

V1 52
S3 FC
A AA
afi):
FTun
Swp

Start 30.00 MHz Stop 1.000 00 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 92.83 ms (8192 pis)

Plot 7.12.10 Spurious emission measurements in 1000 - 2490 MHz range at low carrier frequency

i Agilent R T i Agilent R T
Mkr1 2.328 38 GHz Mkr1 2.489 978 GHz
Rel 0 dBm #Atlen 14 dB  Exi PG -3 dB -29.67 dBm__ Rel 0 dBm #Atlen 14dB Exi PG -3 dB -18.50 dBm
#iPeak #Avg
Log Log
10 10
dB/ dB/
Ofist Otist A
K| 1 3
dB [o] dB /
R e T BT A T s e I
-13.0 “13.0
dBm dBm
LgAv Phvg
V1 S2 V1 82
S3 FC S3 FC
A AA A AA
(i) afl):
FTun FTun
Swp Swp
Start 1.000 00 GHz Stop 2.400 00 GHz ~ Start 2.400 000 GHz Stop 2.490 000 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 2.73 ms (8192 pts) #Res BW 1 MHz VBW 3 MHz #S5weep 55 (8192 pts)

NOTE: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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):

20-Dec-15 - 30-Dec-15

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1010 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.11 Spurious emission measurements in 1000 - 2526 MHz at mid carrier frequency

e Agilent R T 4 Agilent R T
Mki1 2.295 23 GHz Mki1 2.525 938 GHz
Rel 0 dBm #Atten 14dB  Ext PG -3 dB -30.18 dBm  Rel 0 dBm #Atten 14dB  Ext PG -3 dB -16.14 dBm
#Peak #Avg
Log Log
10 10 :
dB/ dB/
Offst Offst L
3 y 31 L
dB o dB e
]l ]l
13.0 13.0 Wy
dBm dBm
LgAv PAvg
V1 52 V1 52
53 FC| 53 FC|
A AA A AA
al): al):
FTun FTun
Swp Swp
Start 1.000 00 GHz Stop 2.400 00 GHz ~ Start 2,400 000 GHz Stop 2.526 000 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 2.73 ms (8192 pts) #Res BW 1 MHz VBW 3 MHz #Sweep 5 5 (8192 pis)

NOTE: Average Detector and Max Hold were used

Plot 7.12.12 Spurious emission measurements in 1000 - 2560 MHz at high carrier frequency

i Agilent R T i Agilent R T
Mkr1 2.196 95 GHz Mkr1 2.552 925 GHz
Rel 0 dBm #Atten 14dB Ext PG -3 dB -30.30 dBm__ Rel 0 dBm #Atten 14dB Ext PG -3 dB -19.23 dBm
#Peak #Avg
Log Log
10 10
dB/ dB/
Ofist Ofist
3 N 3
dB & dB -
R P RTESAPS RS AT i VTN T T
13.0 13.0 /
dBm dBm
Lghv PAvg
V1 52 V1 52
53 FC 53 FC
A AA A AA
aff): aff):
FTun FTun
Swp Swp
Start 1.000 00 GHz Stop 2.400 00 GHz ~ Start 2.400 000 GHz Stop 2.553 000 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 2.73 ms (8192 pts) #Res BW 1 MHz VBW 3 MHz #S5weep 5 5 (8192 pis)

NOTE: Average Detector and Max Hold were used
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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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.13 Spurious emission measurements in 2507 - 2700 MHz range at low carrier frequency

e Agilent R T
Mkr1 2.507 118 GHz
Rel 0 dBm Atten 10 dB  Ext PG -3 dB -16.77 dBm
#Avg
Log
10
dB/

Ofist s,

31 \

dB i
DI ‘\
-13.0

dBm \
PAvg

V1 52
S3 FC
A AA
ali):
FTun
Swp

Start 2.507 000 GHz Stop 2.700 000 GHz
#Res BW 1 MHz VBW 3 MHz #S5weep 55 (8192 pts)

NOTE: Average Detector and Max Hold were used

Plot 7.12.14 Spurious emission measurements in 2540 - 2700 MHz at mid carrier frequency

1 Agilent R T
Mkr1 2.540 078 GHz
Rel 0 dBm #iiten 14 dB  Ext PG -3 dB -16.23 dBm
#Avg
Log
10

dB/

ofist [

3 \
dB

DI
A13.0
dBm

PAvg

V1 S2
S3 FC
A AA
o(f):
FTun
Swp

Start 2.540 000 GHz Stop 2.700 000 GHz
#Res BW 1 MHz VBW 3 MHz #S5weep 5 5 (8192 pts)

NOTE: Average Detector and Max Hold were used
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 20-Dec-15 - 30-Dec-15

Verdict: PASS

Temperature: 21 °C Air Pressure: 1010 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.15 Spurious emission measurements in 2574 - 2700 MHz at high carrier frequency

- Agilent

Rel 0 dBm Atten 10 dB  Ext PG -3 dB

R T
Mkr1 2.574 000 GHz
-19.48 dBm

#Avg
Log
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dB/

Ofist
Kyl
dB

DI \
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dBm | e

PAvg

V1 S2

S3 FC
A AA

afi):
FTun

Swp

Start 2.574 000 GHz

#Res BW 1 MHz VBW 3 MHz

Stop 2.700 000 GHz
#S5weep 55 (8192 pts)

Plot 7.12.16 Spurious emission measurements in 2700-10000 MHz range at low carrier frequency

i Agilent

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

R T
Mkr1 6.835 3 GHz
-28.06 dBm

#Peak
Log
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dB/

Otist
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dBm
LghAv

V1 S§2
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of):
FTun

Swp

Start 2.700 0 GHz

#Res BW 1 MHz VBW 3 MHz

Stop 10.000 0 GHz
Sweep 12.56 ms (8192 pts)
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Date of Issue: 14-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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC

Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.17 Spurious emission measurements in 2700 - 10000 MHz at mid carrier frequency

e Agilent R T
Mkr1 7.020 6 GHz
Rel 0 dBm #iiten 10 dB  Ext PG -3 dB -27.04 dBm
#Peak

Start 2.700 0 GHz

#Res BW 1 MHz VBW 3 MHz

Stop 10.000 0 GHz
Sweep 12.56 ms (8192 pis)

Plot 7.12.18 Spurious emission measurements in 2700 - 10000 MHz at high carrier frequency

o Agilent R T
Mkr1 6.925 3 GHz
Reil 0 dBm Atten 10 dB  Ext PG -3 dB -27.73 dBm
#Peak

Start 2.700 0 GHz

#Res BW 1 MHz VBW 3 MHz

Stop 10.000 0 GHz
Sweep 12.56 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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.19 Spurious emission measurements in 10000-18000 MHz range at low carrier frequency

e Agilent R T

Mkr1 13.999 5 GHz
Rel 0 dBm #Atten 6 dB  Ext PG -3 dB -26.34 dBm
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FTun
Swp

Start 10.000 0 GHz Stop 18.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 26.76 ms (8192 pis)

Plot 7.12.20 Spurious emission measurements in 10000 - 18000 MHz at mid carrier frequency

o Agilent R T

Mkr1 15.620 8 GHz
Rel 0 dBm #ifiten 6 dB  Ext PG -3 dB -25.75 dBm
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Log
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of):
FTun
Swp

Start 10.000 0 GHz Stop 18.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 26.76 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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.21 Spurious emission measurements in 10000 - 18000 MHz at high carrier frequency

e Agilent R T
Mkr1 15.824 0 GHz
Rel 0 dBm #Atten 6 dB  Ext PG -3 dB -26.17 dBm
#Peak
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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 Sweep 26.76 ms (8192 pis)

Plot 7.12.22 Spurious emission measurements in 18000-26000 MHz range at low carrier frequency

1 Agilent R T

Mkr1 25.987 3 GHz
Rel 0 dBm #iiten 0 dB  Ext PG -3 dB -26.51 dBm
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Start 18.000 0 GHz Stop 26.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 40.41 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): 20-Dec-15 - 30-Dec-15 Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 49 % | Power Supply: 120 VAC
Remarks: Operation in low band 2498.5 — 2565.5 MHz

Plot 7.12.23 Spurious emission measurements in 18000 - 26000 MHz at mid carrier frequency

e Agilent R T
Mkr1 25.094 6 GHz
Rel 0 dBm #Atten 0 dB  Ext PG -3 dB -26.80 dBm
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Start 18.000 0 GHz Stop 26.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 40.41 ms (8192 pis)

Plot 7.12.24 Spurious emission measurements in 18000 - 26000 MHz at high carrier frequency

o Agilent R T
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Rel 0 dBm #iiten 0 dB  Ext PG -3 dB -26.58 dBm
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Start 18.000 0 GHz Stop 26.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 40.41 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 L

Date(s): 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 55 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

7.13 Radiated spurious emission measurements in 2498.5 — 2687.5 MHz band

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

Table 7.13.1.
Table 7.13.1 Radiated spurious emission test limits
Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)***
0.009 — 10" harmonic* 43+10logP** 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

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

7.13.2.1 The EUT was set up as shown in Figure 7.13.1, energized and the performance check was conducted.

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

7.13.2.3 The worst test results (the lowest margins) were recorded in Table 7.13.2 and shown in the associated plots.

7.13.3 Test procedure for spurious emission field strength measurements above 30 MHz
7.13.3.1 The EUT was set up as shown in Figure 7.13.2, energized and the performance check was conducted.

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

7.13.3.3 The worst test results (the lowest margins) were recorded in Table 7.13.2 and shown in the associated plots.
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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 L

Date(s): 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 55 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Figure 7.13.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.13.2 Setup for spurious emission field strength measurements above 30 MHz
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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 L

Date(s): 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 55 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.13.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 2496-2690 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8m

INVESTIGATED FREQUENCY RANGE: 0.009 — 26900 MHz
DETECTOR USED: Peak

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

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

MODULATION: 64QAM***
BANDWIDTH: 5 MHz***
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table
MHz dB(uv/im) dB(uVv/m) dB* kHz polarization | 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

Verdict: Pass

*- 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 3347 HL 3818 HL 3901 HL 4278 HL 4338
HL 4353 HL 4916 HL 4932 HL 4933 HL 4956

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-Jan-16

Test specification: Section 27.53, Radiated sp

urious emissions

Test procedure:

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

Test mode: Compliance

Date(s): 07-Jan-16

Verdict:

PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:
CARRIER FREQUENCY:
TEST DISTANCE:

(@]

LOG
10

REF 38.8 dEuWm

Semi anechoic chamber
Low, Mid, High
3m

ACTW DET:
MERS DET:

FEAK

FERE QP AUG
MR 1H.5 kHz
EA.21 dBpWim

dB~

ATH
18 dB

oL
4.4
dBpls

VA SEB
SCFC
ACORR

S5TART 3.@ kHz

FL #IF BN 2B Hz AUG EW

STOF 130.8 kHz

380 Hz SWP 1.3 sec

Plot 7.13.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: Low, Mid, High
TEST DISTANCE: 3m
(&3]
ACTY DET: PEAE
MERS DET: PERK OF AUG
MER 168 kHz
57.23 dBpMWm
LOG  REF S9@.@ dBuWm
i@
dBs
ATH
18 dB
oL
gu.u f\""‘»#ﬁ,\,ﬂ.
dBpls
YR 5B LN oy
30 FC
ACORR W,
Mol dedido, M i
START 15d kHr STOF 3@.BA MHz
RL IF BM 9.B kHz AU BW 3@ kHz SWP P49 sac
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Date of Issue: 14-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): 07-Jan-16

Verdict:

PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTY DET: PERE
MEAS DET: FERK OF AYG
MHR 39.7 MHz
53,46 dBplWsm
L0OG  REF S9@.@ oBuWsm
1A
dBs
ATH
1B dE
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gy.u i
aovr AL LA L] | ke
scrcld [N petd VR AN ]
ACORR [ w - “

START 38 B MHz
RL IF BW 10B kHz

AYG BW 388 kHz

STOF 1.@HPA GHz
SWF 3BY msac

Plot 7.13.4 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:
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LOG
1B

REF 3@.@ dBuism

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTY DET:
MERS DET:
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FERE 0P AUG
MER 34.4 MHz
51.21 dBpWm

dBs
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0L
4.4

b
sl L

SC FC
ACORR

=]
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TSk
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hufuef W

START 3@ @ MHz
RL IF BW 10B kHz

AYG BW 388 kHz

STOF 1.@8PA GH:z
SWP JHS meac

Page 215 of 246



HERMON LABORATORIES

Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 07-Jan-16

Verdict:

PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.5 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG
1B

REF 38.8 dBpWm

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET:
HEAS DET:

FEAEK

FERK OPF AYG
MER 75.3 MHz
52,73 dBuWim

dB~

ATH
18 dB

oL
a4,y A

el

50 FL
ACORR AL b,

St

START 3@ @ MHz
RL IF BW 128 kHz

AYG BW 388 kHz

STOF 1.@8PA GH:z
SWF 3BY msac

Plot 7.13.6 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG  REF 38.8 dBEum

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET:
HEAS DET:

FEAK

FERK QP RAUG
HKR £.9B6 GHz
EA. BT dBuWm

1B
dB~

ATH
18 dB

0L
4.4

dBpl s
A 5B

ACORR

START 1.@0@ GHz
RL *IF BH 1.8 MHz

BAVG BH 3 MHz

S5T0P ©.9B@ CHz
SWP 38,8 meec

NOTE: 2498.5 MHz - carrier frequency
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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): 07-Jan-16

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.7 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 38.8 dBul/m

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

RCTYU DET: PEAE
MEAS DET: FEAK OF AWG
MR ©.6B1 GHz
53,34 dBulsm

1B
dB~

ATH
18 dB

0L
4.4

dBpls

VA 5B

ACORR

START 1 .@E@ GOHz
FL *IF BH 1.0 MHz

TAVG BH 3 MHz

STOF £.9PA GHz
SWF 33.B meec

NOTE: 2593 MHz - carrier frequency

Plot 7.13.8 Radiated emission measurements in 1000 —2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 38.8 dBEuWm

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTW DET: FERK
MEAS DET: FEAK OF AUG
MKER £.636 GHz
B1.34 dBuWim

ip
dB~

ATH
1@ dBE

0L
4.4

dBpls
A 5B

ACORR

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

BAYG BW 3 MHz

5T0P ©.9BA GHz
SWP 38,8 msec

NOTE: 2687.5 MHz - carrier frequency
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 07-Jan-16

Verdict:

PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.9 Radiated emission measurements in 2900 - 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG  REF 38.8 dBuV/m
ip

Semi anechoic chamber
Low

Vertical and Horizontal
3m

RCTYU DET: PEAE

MEAS DET: FEAK OF AWG
MER B.4BC GHz
57,15 dBulsm

dB~

ATH
18 dB

0L

gy .y SRl L RPN S

dBpls
VA 5B

SC FC

ACORR

START 2.36@ GHz
FL *IF BH 1.8 MHz

TAVG BH 3 MHz

STOFP B.3PA CHz
SHP Y2 . B meec

Plot 7.13.10 Radiated emission measurements in 2900 - 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 3@.4 dBuWm

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTW DET: PEAK
MERS DET: FERK OF RUG
MERE 5.359 GHz
55.82 dBpMW/m

1B
dB~

ATH
18 dB

0L

TR st e RO )

dBpls
VA SB

SCFC
RCORR

START 2.9@0 GHz
RL BIF BW 1.0 MHz

BAYG BW 3 MHz

5T0F B.9BA GHz
SWP 72,8 meec
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 07-Jan-16

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.11 Radiated emission measurements in 2900 - 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 38.8 dBul/m

Semi anechoic chamber
High

Vertical and Horizontal
3m

RCTYU DET: PEAE

MEAS DET: FEAK OF AWG
MEE B.446 GHz
56,04 dBulsm

1B
dB~

ATH
18 dB

0L

a4y WMWM

dBpls
A 5B

5C FC
ACORR

START 2.96@ GOHz
FL *IF BH 1.0 MHz

TAVG BH 3 MHz

STOF B.9PA GHz
SHF Y2 .B meec

Plot 7.13.12 Radiated emission measurements in 6500 — 12000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
W Agilent R T
Mkr1 11.540 7 GHz
Rel 90 dBuVim Atten 10 dB 56.08 dBuV/m
#Peak
Log
10
dB/
oI 2
84.4 i
dBuVin
LeAv
V1 82
s3 FC
A AA
all):
FTun
Swp
Start 6.500 0 GHz Stop 12.000 0 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 50.39 ms (6000 pts)
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 07-Jan-16

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.13 Radiated emission measurements in 6500 — 12000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

i Agllent

Rel 30 dBpVim Atten 10 dB

Semi anechoic chamber

Mid
Vertical and Horizontal
3m
R T
Mkr1 11.630 5 GHz
56.42 dBuV/m

#Peak

Log

10
dB/

DI
84.4
dBpV)

LeAv

WM

{

M1 52

83 FC
A AA

alf):
FTun

Swp

Start 6.500 0 GHz
#Res BW 1 MHz

Stop 12.000 0 GHz

#VBW 3 MHz #Sweep 50.39 ms (6000 pts)

Plot 7.13.14 Radiated emission measurements in 6500 — 12000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

A Agllent

Rel 30 dBpVim Atien 10 dB

Semi anechoic chamber

High
Vertical and Horizontal
3m
R T
Mkr1 11.990 8 GHz

55.95 dBuV/im

#Peak

Log

10
dB/

Dl
84.4
dBuVin

LeAv

WMMMMW

V1 82

83 FC

a|f):
FTun

Swp

Stant 6.500 0 GHz.
#Res BW 1 MHz

Stop 12.000 0 GHz

#VBW 3 MHz #Sweep 50.39 ms (6000 pis)
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 07-Jan-16

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.15 Radiated emission measurements in 12000 — 18000 MHz range

TEST SITE:
CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

i Agllent

Rel 30 dBpVim Atten 10 dB

Semi anechoic chamber

Low
Vertical and Horizontal
3m
R T
Mkr1 17.983 0 GHz

66.35 dBuV/m

#Peak

Log

10
dB/

DI

84.4 M

WWM

dBpVin
LeAv

V1 52

83 FC
A AA

alf):
FTun

Swp

Start 12.00 GHz
#Res BW 1 MHz

Stop 18.00 GHz

#VBW 3 MHz #Sweep 50.39 ms (6000 pts)

Plot 7.13.16 Radiated emission measurements in 12000 — 18000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agllent

Rel 90 dBpVim Atien 10 dB

Semi anechoic chamber

Mid
Vertical and Horizontal
3m
R T
Mkr1 17.996 0 GHz
66.01 dBuVim

#Peak

Log

10
dB/

DI

84.4 M

M

dBpVing
LeAv

V1 52

33 FC

all):
FTun

Swp

Start 12.00 GHz
#Res BW 1 MHz

Stop 18.00 GHz

#VBW 3 MHz #Sweep 50.39 ms (6000 pts)
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 07-Jan-16

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.17 Radiated emission measurements in 12000 — 18000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

W Agllent

Rel 30 dBpVim Atten 10 dB

Semi anechoic chamber
High

Vertical and Horizontal
3m

R T
Mkr1 17.981 0 GHz
67.16 dBuV/m

#Peak

Log

10
dB/

TP L, iiid

dBpVin
LeAv

V1 52

83 FC
A AA

alf):
FTun

Swp

Start 12.00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 18.00 GHz
#Sweep 50.39 ms (6000 pts)

Plot 7.13.18 Radiated emission measurements in 18000 — 27000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

- Agllent

Rel 90 dBpVim #Atten 2 dB

Semi anechoic chamber
Low
Vertical and Horizontal
3m

R T

Mkr1 22.712 1 GHz
52.85 dBuV/m

#Peak

Log

10
dB/

DI
8.4
dBuV/

LeAv

V1 52

33 FC
A AA

all):
FTun

Swp

Start 18.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 27.000 GHz
Sweep 45.33 ms (8000 pi1s)
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Report ID: AIRRAD_FCC.27590_revl.docx
Date of Issue: 14-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): 07-Jan-16

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 55 % | Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.13.19 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
W Agllent R T
Mkr1 23.406 3 GHz
Rei 90 dBpVim #Atten 2 dB 53.54 dBuVim
#Peak
Log

10
dB/

D
84.4
dBpV)

LeAv

e W ks o 2

V1 52

83 FC
A AA

alf):
FTun

Swp

Start 18.000 GHz
#Res BW 1 MHz

Stop 27.000 GHz

#VBW 3 MHz Sweep 45.33 ms (8000 pts)

Plot 7.13.20 Radiated emission measurements in 18000 — 27000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

A Agllent

Rel 30 dBpVim #Atten 2 dB

Semi anechoic chamber

High
Vertical and Horizontal
3m
R T
Mkr1 22.843 7 GHz

53.37 dBuVim

#Peak

Log

10
dB/

Dl
84.4
dBuV/

LeAv

WWA\WWWWWWQ

V1 82

83 FC

a|f):
FTun

Swp

Stant 18.000 GHz
#Res BW 1 MHz

Stop 27.000 GHz

#VBW 3 MHz Sweep 45.33 ms (8000 pis)
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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 L

Date(s): 13-Dec-15 - 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1013 hPa Relative Humidity: 56 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

7.14 Frequency stability test in 2498.5 — 2687.5 MHz band

7.14.1 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given

in Table 7.14.1.
Table 7.14.1 Frequency stability limits
Assigned frequency, MHz Maximum allowed frequency displacement
The frequency stability shall be sufficient to ensure that the fundamental
2496.0 —2690.0 emissions stay within the authorized bands of operation.

7.14.2 Test procedure
7.14.2.1 The EUT was set up as shown in Figure 7.14.1, energized and its proper operation was checked.

7.14.2.2 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.

7.14.2.3 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.

7.14.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.

7.14.2.5 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.

7.14.2.6 Frequency displacement was calculated and provided in Table 7.14.2.
7.14.2.7 The test results provided in Table 7.14.3, Table 7.14.4 and the associated plots.

Figure 7.14.1 Frequency stability test setup

Variable | = Ty
power supply

Spectrum
analyzer

Voltmeter

| |
| |
i l
|
} EUT } Attenuator
| |
| |
| |
| |
| |
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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 L

Date(s): 13-Dec-15 - 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1013 hPa Relative Humidity: 56 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.14.2 Frequency stability test results

OPERATING FREQUENCY: 2496.0 — 2690.0 MHz

NOMINAL POWER VOLTAGE: 120VAC

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 Hz

’ \Y,
Start up 'min | 2" min 3" min 4" min 5" min 10" min | Positive | Negative

Low carrier frequency 2498.5 MHz
-30 120 2498.500133 | 2498.500183 | 2498.500167 | 2498.500158 | 2498.500133 | 2498.500142 2498.500167 17 33
20 120 2498.500150 NA NA NA NA NA 2498.500142 0 24
-10 120 2498.500150 NA NA NA NA NA 2498.500158 0 16
0 120 2498500167 | 2498.500142 | 2498.500150 | 2498.500142 | 2498.500133 | 2498.500142 2498.500167 0 33
10 120 2498.500133 NA NA NA NA NA 2498.500158 0 33
20 138 2498.500175 NA NA NA NA NA 2498.500175 9 0
20 120 2498.500166 NA NA NA NA NA 2498.500166" 0 0
20 102 2498.500160 NA NA NA NA NA 2498.500160 0 6
30 120 2498500125 | 2498.500125 | 2498.500133 | 2498.500142 | 2498.500125 | 2498.500125 2498.500125 0 41
40 120 2498.500167 NA NA NA NA NA 2498.500150 1 16
50 120 2498.500133 NA NA NA NA NA 2498.500175 9 33

Mid carrier frequency 2593.0 MHz
-30 120 2593.000167 | 2593.000158 | 2593.000142 | 2593.000167 | 2593.000150 | 2593.000183 2593.000175 0 41
20 120 2593.000150 NA NA NA NA NA 2593.000187 4 33
-10 120 2593.000158 NA NA NA NA NA 2593.000175 0 25
0 120 2593.000150 | 2593.000142 | 2593.000175 | 2593.000142 | 2593.000167 | 2593.000142 2593.000175 0 41
10 120 2593.000175 NA NA NA NA NA 2593.000192 9 8
20 138 2593.000183 NA NA NA NA NA 2593.000183* 0 0
20 120 2593.000175 NA NA NA NA NA 2593.000175 0 8
20 102 2593.000167 NA NA NA NA NA 2593.000167 0 16
30 120 2593.000158 | 2593.000142 | 2593.000158 | 2593.000192 | 2593.000175 | 2593.000200 2593.000183 17 41
40 120 2593.000175 NA NA NA NA NA 2593.000175 0 8
50 120 2593.000167 NA NA NA NA NA 2593.000175 0 16

High carrier frequency 2687.5 MHz
-30 120 2687.500183 | 2687.500167 | 2687.500200 | 2687.500192 | 2687.500175 2687.500183 | 2687.500167 8 25
20 120 2687.500183 NA NA NA NA NA 2687.500175 0 18
-10 120 2687.500167 NA NA NA NA NA 2687.500192 0 25
0 120 2687.500142 | 2687.500167 | 2687.500192 | 2687.500183 | 2687.500158 | 2687.500175 2687.500183 0 52
10 120 2687.500183 NA NA NA NA NA 2687.500158 0 34
20 138 2687.500183 NA NA NA NA NA 2687.500175 0 17
20 120 2687.500192 NA NA NA NA NA 2687.500192" 0 0
20 102 2687.500183 NA NA NA NA NA 2687.500183 0 9
30 120 2687.500158 | 2687.500142 | 2687.500125 | 2687.500125 | 2687.500133 | 2687.500142 2687.500158 0 67
40 120 2687.500175 NA NA NA NA NA 2687.500167 0 25
50 120 2687.500175 NA NA NA NA NA 2687.500183 0 17

* - Reference frequency
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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):

13-Dec-15 - 07-Jan-16

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1013 hPa

Relative Humidity: 56 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Table 7.14.3 Maximum frequency displacement

Maximum frequency displacement

Channel ppm Hz
Negative Positive Negative Positive
Low (2498.5 MHz) 0.020 0.007 41 17
Mid (2593.0 MHz) 0.020 0.007 41 17
High (2687.5 MHz) 0.025 0.003 67 8
Table 7.14.4 Transmission occupied bandwidth with frequency drift test results
Lower Upper Lower Upper Lower Upper
measured* meazzred* calculated** calcflgted** specified spechi)fied Lovye*r** UppeI** .
band edge band edge band edge band edge band edge band edge margin-, margin-r, VEnEE:
H o o H o o MHz MHz
MHz MHz MHz MHz MHz MHz
5 MHz BW
2496.139 2500.861 2496.138959 2500.861017 2496.00 2506.00 -0.14 -5.14 Pass
2590.633 2595.361 2590.632959 | 2595.361017 2590.00 2596.00 -0.63 -0.64 Pass
2685.133 2689.855 2685.132933 2689.855008 2680.00 2690.00 -5.13 -0.14 Pass
10 MHz BW
2496.228 2505.784 2496.227959 2505.784017 2496.00 2506.00 -0.23 -0.22 Pass
2590.228 2599.772 2590.227959 2599.772017 2590.00 2602.00 -0.23 -2.23 Pass
2680.228 2689.759 2680.227933 2689.759067 2680.00 2690.00 -0.23 -0.24 Pass
20 MHz BW
2496.657 2515.343 2496.656959 2515.343017 2496.00 2518.00 -0.66 -2.66 Pass
2585.657 2604.318 2585.656959 2604.318017 2584.00 2608.00 -1.66 -3.68 Pass
2670.632 2689.293 2670.631933 2689.293008 2668.00 2690.00 -2.63 -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
[ HL1194 | HL1424 | HL3210 | HL3310 | HL4276 |

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.27590_revl.docx

Date of Issue: 14-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): 13-Dec-15 - 07-Jan-16

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1013 hPa

Relative Humidity: 56 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.14.1 Emission mask test results at low carrier frequency, 5 MHz EBW

ASSIGNMENT FREQUENCY BANDS:
DETECTOR USED:
MODULATION:

W Agllent

Rel 30 dBm

2496.0 — 2506.0 MHz
Average
64 QAM

#Anen 20dB  Ext PG -3 dB

R

T

Mki2 2.500 861 GHz
-13.50 dBm

#Avg

Log
10

l."

i

dB/

|

Ofist

Kyl

dB

DI

]

3

f
ey

Do v

5
L““"M&mmm

dBm

PAvg

V1 S2|

Center 2.498 500 GHz
#Res BW 51 kHz
<

VBW 150 kHz

Span 10 MHz

# Sweep 100.1 ms (1600 pis)

Matker Tisce
1 1)

2 1

Type
Fieg
Fieq

X Axis
2.48€ 1238 GHz
2.500 861 GHz

Amplitug
-12.68 dEm
-12.50 dBm

e

Plot 7.14.2 Emission mask test results at mid carrier frequency, 5 MHz EBW

ASSIGNMENT FREQUENCY BANDS:
DETECTOR USED:
MODULATION:

4 Agllent

Rel 30 dBm

2590.0 — 2696.0 MHz
Average
64 QAM

#Aten 20dB  Ext PG -3 dB

R

T

Mkr1 2.590 633 GHz
-14.25 dBm

#Avg

ey iy,

Log
10

dB/

Ofist

Kyl

[ ||

[ L

dB

P

dBm

PAvg

V1 S2|

Center 2.593 000 GHz
#Res BW 51 kHz

VBW 150 kHz

# Sweep 100.1 ms (1600 pis)

Span 10 MHz

Meiber Tisce

X Axis

Amplitude

-14.28 dEm
-14.80 dBm
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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 L

Date(s): 13-Dec-15 - 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1013 hPa Relative Humidity: 56 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.14.3 Emission mask test results at high carrier frequency, 5 MHz EBW

ASSIGNMENT FREQUENCY BANDS: 2680.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: 64 QAM
- Agllent R T
Mki2 2.689 855 GHz
Rel 30 dBm #Atlen 20 dB Ext PG -3 dB -13.15 dBm

ﬁAVg oo, v, o -y ooy S,
L
0 i )
dB/ J
Ofi:
o st ?’J
dB
W g o TR
DI
-13.0 W
dBm

PAvg

Loy

=M

V1 52|
Center 2.687 500 GHz Span 10 MHz
#Res BW 51 kHz VBW 150 kHz #Sweep 100.1 ms (1600 pts)

Matker Tiace Type
1 1 Fieq
2 1" Fieg

Amplitude
-14.77 dBm
12,18 dEm

Plot 7.14.4 Emission mask test results at low carrier frequency, 10 MHz EBW

ASSIGNMENT FREQUENCY BANDS: 2496.0 — 2506.0 MHz
DETECTOR USED: Average
MODULATION: 64QAM

4 Agllent R T

Mkr2 2.505 784 GHz
Rel 30 dBm #Atten 20dB  Ext PG -3 dB -13.28 dBm
#Avg
Log
10 Jl'
dB/ ||
Ofist
Ky
dB
DI "
BEK L
dBm

PAvg

s, ™ sl

n

]
i
AL ‘IJ-MM an'rm

-

V1 S2|
Center 2.501 000 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz # Sweep 100.1 ms (1600 pis)
Maiker Tiace Type X Axis Amglilude
) 2.488 G -13.52 dBm
-12.28 dBm
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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

Verdict:

Date(s):

13-Dec-15 - 07-Jan-16

PASS

Temperature: 23 °C

Air Pressure: 1013 hPa

Relative Humidity: 56 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.14.5 Emission mask test results at mid carrier frequency, 10 MHz EBW

ASSIGNMENT FREQUENCY BANDS:
DETECTOR USED:
MODULATION:

W Agllent

Rel 30 dBm

2590 - 2602 MHz
Average
64QAM

R T
Mkr1 2.590 228 GHz
-13.11 dBm

#Anen 20dB  Ext PG -3 dB

#Avg

o)

Log
10

dB/

[ 1
J

Ofist

Kyl

dB

-+ |
-

i

DI [

-13.0

dBm

PAvg

V1 S2|

Center 2.595 000 GHz
#Res BW 100 kHz

Span 20 MHz
# Sweep 100.1 ms (1600 pis)

Type
1 ") Fieg
2 1 Fieq

VBW 300 kHz
Axiz

Amplitude
-12.11 dEm
-12.24 dBm

Plot 7.14.6 Emission mask test results at high carrier frequency, 10 MHz EBW

ASSIGNMENT FREQUENCY BANDS:
DETECTOR USED:
MODULATION:

W Agilent

Rel 30 dBm

2680.0 — 2690.0 MHz
Average
64QAM

R T
Mkr1 2.680 228 GHz
-13.20 dBm

#Aten 20dB  Ext PG -3 dB

#Avg

TERPI o Py

Log
10

dB/

o !
J

Olist

Kyl

dB

| [ |

{
7
DI MMWWM

3.0

dBm

PAvg

V1 52|

Center 2.685 000 GHz
#Res BW 100 kHz

Span 20 MHz
#Sweep 100.1 ms (1600 pts)

Matker Tisce Type
1 " Fieg
2 1 Fieg

VBW 300 kHz
Axis

Amglilude
-12.20 dBm
-13.72 dBm
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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 L

Date(s): 13-Dec-15 - 07-Jan-16 Verdict: PASS
Temperature: 23 °C Air Pressure: 1013 hPa Relative Humidity: 56 % | Power Supply: 120 VAC
Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.14.7 Emission mask test results at low carrier frequency, 20 MHz EBW

ASSIGNMENT FREQUENCY BANDS:
DETECTOR USED:
MODULATION:

- Agllent

2496 — 2518 MHz
Average
64QAM

R T
Mkr1 2.496 657 GHz

Rel 30 dBm #Anen 20dB  Ext PG -3 dB -15.16 dBm

#Avg |

Log
10

dB/

Ofist

Kyl
dB

R

DI

-13.0

dBm

PAvg

V1 S2|

Center 2.506 000 GHz

Span 40 MHz
VBW 620 kHz # Sweep 100.1 ms (1600 pis)

#Res BW 200 kHz
i

Axis Amplitude
-15.1€ dEm
-12.10 dBm
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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):

13-Dec-15 - 07-Jan-16

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1013 hPa

Relative Humidity: 56 %

| Power Supply: 120 VAC

Remarks: Operation in full band 2498.5-2687.5 MHz

Plot 7.14.8 Emission mask test results at mid carrier frequency, 20 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

Average
64QAM

W Agllent

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

2584.0 -

2608.0 MHz

R T
Mki2 2.604 318 GHz
-13.36 dBm

#Avg

Log
10 I”

dB/

Ofist

Kyl

[l ||

dB

[ e

DI WWNW

-13.0

dBm

PAvg

V1 S2|

Center 2.595 000 GHz
#Res BW 200 kHz

Span 40 MHz
# Sweep 100.1 ms (1600 pis)

VBW 620 kHz
Matker Tisce Type Axis
1 1" Fieq
2 1 Fieq

Amplitude

-12.02 dEm
-13.38 dBm

Plot 7.14.9 Emission mask test results at high carrier frequency, 20 MHz EBW

ASSIGNMENT FREQUENCY BANDS:

DETECTOR USED:
MODULATION:

2668.0 —
Average
64QAM

- Agllent

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

2690.0 MHz

R T
Mkr1 2.670 632 GHz
-13.52 dBm

#Avg

Al

L
y 7

dB/

Olist

Kyl

g e —

dB

ol W{“MWM

3.0

dBm

PAvg

V1 52|

Center 2.680 000 GHz

#Res BW 200 kHz VBW 620 kHz

Span 40 MHz
#Sweep 100.1 ms (1600 pts)

1 i Fieg
2 1) Fieg

Amglilude

13.62 dBm
-12.10 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
REF 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
1194 | Variac, 220 V/ 2.5 A Matsunaga NA 2962 28-May-15 | 28-May-16
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 12-Apr-15 12-Apr-16
Technologies 19
2214 | Directional Coupler 1.7-26.5 GHz Krytar 2616 31354 16-Sep-15 | 16-Sep-17
3210 | Temperature Chamber, (-50...+100) °C Associated NA NA 09-Sep-15 | 09-Sep-16
Environmental
Systems
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 40 Agilent N1922A MY452405 | 30-Jan-15 30-Jan-16
GHz, -35/30 to 20 dBm Technologies 86
3310 | Multimeter Fluke 115C 94321810 13-Jul-15 13-Jul-16
3322 | Attenuator DC to 22 GHz, 30 dB, 50 W Aeroflex / 86-30-12 448 16-Sep-15 | 16-Sep-16
Weinschel
3347 | High Pass Filter, 50 Ohm, 6000 to Mini-Circuits VHF- NA 01-Oct-15 | 01-Oct-17
11500 MHz. 5500+
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
4275 | Test Cable , DC-18 GHz, 1.8 m, SMA/M - | Mini-Circuits CBL-6FT- | 70050 22-Nov-15 | 22-Nov-16
N/M SMNM+
4276 | Test Cable , DC-18 GHz, 3.05 m, N/M - Mini-Circuits APC- 0747A 22-Nov-15 | 22-Nov-16
N/M 10FT-
NMNM+
4278 | Test Cable , DC-18 GHz, 4.6 m, N/M - Mini-Circuits APC- 0755A 22-Nov-15 | 22-Nov-16
N/M 15FT-
NMNM+
4338 | Reject Band Filter, 50 Ohm, 0 to 2170 Micro-Tronics BRM 023 05-May-15 | 05-May-16
and 3000 to 18000 MHz,SMA-FM / 50702-02
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
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+
4932 | Microwave preamplifier, 500 MHz to Com-Power PAM- 551029 19-Nov-15 | 19-Nov-16
18 GHz, 40 dB Gain Corporation 118A
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HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./

No Check Check

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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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 t0 6.46 GHz: +3.5dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHzt0 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: + 5.5 dB
26.8 GHz t0 40.0 GHz: + 4.8 dB

Spurious emissions radiated 30 MHz — 40 GHz (substitution method)

+4.5dB

Frequency error

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

Transient frequency behaviour

187 Hz
+13.9%

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

+£1.0%

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL

Accreditation.
Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025

Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories

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

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

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file number IC 2186A-1 for OATS), certified by VCCI, Japan (the registration numbers are R-
808 for OATS, R-1082 for anechoic chamber, 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 IL1001

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

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

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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13 APPENDIX E Test equipment correction factors

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

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

20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(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 70050, 18 GHz, 1.8 m, SMA/M - N/M
CBL-6FT-SMNM+, HL 4275

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

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

1000 0.70 6200 1.96 11400 2.82 16600 3.71

1100 0.74 6300 1.97 11500 2.83 16700 3.67

1200 0.78 6400 2.01 11600 2.84 16800 3.69

1300 0.81 6500 2.03 11700 2.86 16900 3.74

1400 0.84 6600 2.02 11800 2.88 17000 3.73

1500 0.88 6700 2.02 11900 2.89 17100 3.71

1600 0.91 6800 2.05 12000 2.90 17200 3.73

1700 0.94 6900 2.06 12100 2.92 17300 3.77

1800 0.97 7000 2.07 12200 2.93 17400 3.77

1900 1.00 7100 2.07 12300 2.94 17500 3.76

2000 1.02 7200 2.08 12400 2.96 17600 3.76

2100 1.05 7300 2.11 12500 2.98 17700 3.78

2200 1.07 7400 2.13 12600 2.99 17800 3.80

2300 1.10 7500 2.15 12700 3.01 17900 3.79

2400 1.13 7600 2.16 12800 3.03 18000 3.78

2500 1.15 7700 2.18 12900 3.05

2600 1.18 7800 2.21 13000 3.07

2700 1.20 7900 2.24 13100 3.09

2800 1.24 8000 2.25 13200 3.12

2900 1.26 8100 2.26 13300 3.13

3000 1.28 8200 2.29 13400 3.14

3100 1.30 8300 2.31 13500 3.16

3200 1.33 8400 2.33 13600 3.18

3300 1.36 8500 2.33 13700 3.19

3400 1.37 8600 2.34 13800 3.21

3500 1.39 8700 2.36 13900 3.23

3600 1.42 8800 2.38 14000 3.25

3700 1.45 8900 2.39 14100 3.26

3800 1.46 9000 2.40 14200 3.27

3900 1.48 9100 2.42 14300 3.30

4000 1.50 9200 245 14400 3.32

4100 1.53 9300 2.46 14500 3.33

4200 1.55 9400 2.48 14600 3.34

4300 1.57 9500 2.50 14700 3.36

4400 1.59 9600 2.52 14800 3.39

4500 1.61 9700 2.54 14900 3.40

4600 1.64 9800 2.56 15000 3.41

4700 1.66 9900 2.58 15100 3.41

4800 1.67 10000 2.60 15200 3.44

4900 1.69 10100 2.61 15300 3.46
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Cable loss
Test cable, Mini-Circuits, S/IN 0747A, 18 GHz, 3.05 m, N/M - N/M
APC-10FT-NMNM+, HL 4276

Frequency, (I:j:;e Frequency, Cable Frequency, Cable Frequency, Cable
MHz dB ! MHz loss, dB MHz loss, dB MHz loss, dB
10 0.11 4500 2.81 9300 4.30 14100 5.59
30 0.19 4600 2.85 9400 4.33 14200 5.61
50 0.25 4700 2.88 9500 4.36 14300 5.63
100 0.36 4800 2.92 9600 4.39 14400 5.66
150 0.44 4900 2.95 9700 4.42 14500 5.68
200 0.52 5000 3.00 9800 4.46 14600 5.70
300 0.64 5100 3.03 9900 4.49 14700 5.72
400 0.75 5200 3.08 10000 4.53 14800 5.75
500 0.84 5300 3.1 10100 4.56 14900 5.77
600 0.93 5400 3.13 10200 4.60 15000 5.80
700 1.01 5500 3.16 10300 4.64 15100 5.82
800 1.08 5600 3.20 10400 4.66 15200 5.85
900 1.15 5700 3.22 10500 4.68 15300 5.88
1000 1.22 5800 3.26 10600 4.70 15400 5.91
1100 1.28 5900 3.30 10700 4.73 15500 5.93
1200 1.34 6000 3.34 10800 4.75 15600 5.97
1300 1.40 6100 3.39 10900 4.77 15700 5.99
1400 1.46 6200 3.42 11000 4.80 15800 6.02
1500 1.51 6300 3.47 11100 4.83 15900 6.07
1600 1.57 6400 3.50 11200 4.86 16000 6.08
1700 1.62 6500 3.52 11300 4.88 16100 6.11
1800 1.68 6600 3.55 11400 4.90 16200 6.12
1900 1.72 6700 3.58 11500 4.92 16300 6.14
2000 1.77 6800 3.60 11600 4.94 16400 6.17
2100 1.82 6900 3.62 11700 4.96 16500 6.19
2200 1.87 7000 3.64 11800 4.98 16600 6.21
2300 1.92 7100 3.66 11900 5.01 16700 6.22
2400 1.96 7200 3.68 12000 5.03 16800 6.24
2500 2.01 7300 3.7 12100 5.06 16900 6.26
2600 2.05 7400 3.74 12200 5.09 17000 6.28
2700 210 7500 3.78 12300 5.12 17100 6.31
2800 2.14 7600 3.81 12400 5.15 17200 6.33
2900 2.18 7700 3.84 12500 5.17 17300 6.36
3000 2.23 7800 3.87 12600 5.20 17400 6.39
3100 2.27 7900 3.90 12700 5.22 17500 6.42
3200 2.31 8000 3.93 12800 5.25 17600 6.45
3300 2.35 8100 3.96 12900 5.28 17700 6.48
3400 2.39 8200 4.00 13000 5.32 17800 6.50
3500 2.42 8300 4.03 13100 5.35 17900 6.52
3600 2.46 8400 4.06 13200 5.38 18000 6.55
3700 2.50 8500 4.08 13300 5.40
3800 2.54 8600 4.1 13400 5.42
3900 2.58 8700 4.13 13500 5.44
4000 2.61 8800 4.16 13600 5.46
4100 2.65 8900 4.18 13700 5.48
4200 2.69 9000 4.21 13800 5.51
4300 2.73 9100 4.24 13900 5.53
4400 2.77 9200 4.27 14000 5.56
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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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Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,

Cable loss
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NC29-N1N1-244S/N 12025101 003,

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

A/m ampere per meter

AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

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

DC direct current

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

ITE information technology equipment
k kilo

kHz kilohertz

LISN line impedance stabilization network
LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

NT not tested

OATS open area test site

Q Ohm

QP quasi-peak

PM pulse modulation

PS power supply

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

S second

T temperature

Tx transmit

\% volt

VA volt-ampere
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