\\

HERMON LABORATORIES

1y,

%~y [ACCREDITED)

ELECTRICAL TESTING
0839.01

Hermon Laboratories Ltd.

Harakevet Industrial Zone, Binyamina 30500,
Israel

Tel. +972-4-6288001

Fax. +972-4-6288277

E-mail: mail@hermonlabs.com

TEST REPORT

ACCORDING TO: FCC 47CFR part 27

FOR:

Airspan Networks Inc.

LTE Base Station

Model: Synergy 2000 2.5H GHz (B41H)
FCC ID:PIDSYN2620

This report is in conformity with ISO/ IEC 17025. The "A2LA Accredited" symbol endorsement applies only to the tests and
calibrations that are listed in the scope of Hermon Laboratories accreditation. The test results relate only to the items tested.
This test report shall not be reproduced in any form except in full with the written approval of Hermon Laboratories Ltd.

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Page 1 of 98




Report ID: AIRRAD_FCC.24750.docx
| H ‘ Date of Issue: 6-Aug-13
L:

HERMON LABORATORIES

a b WwN -

6.2
6.3
6.4
6.5
6.6

7.1
7.2
7.3
7.4
7.5
7.6

10
11
12
13

Table of contents

PN o) o)1 Ter=T a1 10} )4 4 aE= 11 To] o H TS O ST PPPPP 3
Equipment under test @ttrDULES ........eee s ————————— 3
Manufacturer INFOMMIALION ..ottt e e e e s ettt et e e e e e e sata e et eeeantbaeeeaaeeesansbsseeeaaeesaansnssenens 3
B2 e 1= = 1 RSP PUPPPN: 3
LICE R0 a0 0 0P o PP PP S UPSPTPPPRPN 4
e o 1= g o] (o 5
(CToT ot =1 W) o]y 4 F= 4o o TR SRR RT 5
(o] E-=T o To I 1T =T OSSO PPTR PP 5
10 o] oo ] dr=Ta o IR (=YY A =To [N 1] o]0 0 =1 o | SRR 5
Changes MAdE N the EUT ... e e e e et e e e e e e e e et e e e eeeesasbsaeeeaeessasssaeeeeeeeseassnsrenens 5
TESE CONFIGUIATION ...ttt e ettt e e s b et e e e ettt e e eee e e e sa b et e e e s bt e e nane e e e snneeeaaareeeeaans 6
TransSMItter CharaCErSTICS ... ittt e e e e e ettt e e e e e s e staee e e e e e anebeeeeaaeseannsaeeeaaeeeannnnes 7
Transmitter tests according t0 47CFR PAIt 27 ........oo oottt e et e e st e e e see e e e aste e s enne e e e sneeeeeaneeeeeanes 8
Occupied BanAWIALh TESt.........ooiiii ettt e e sttt e e s b e e e e e e e b e e 8
Peak OULPUL POWET tESE..... . e i e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ansnnnnnnnnnnnnnen 16
Band edge emissions at RF CONNECIOTN tEST........cooiiiiiiiiii et 30
Spurious emissions at RF antenna CoNNECIOr tESt............uuiiiiiii i e 47
Radiated spurious emisSioN MEASUIEMENTS.........ccuiiiiiiiiee ittt e s et e e e bt e s e e e e sb e e e eanne e e e eanees 68
FrequenCy STabDIlity tESE. ... ... e e e e e e e e e e e e e e e e e e e e annnnnnnrnrnrnrnen 82
APPENDIX A Test equipment and ancillaries used for teStS....... ..o 87
APPENDIX B Measurement UNCEIMAINTIES........cooi it e e e e e e e 88
APPENDIX C Test facility deSCrIPHON .......cooiiiiie e e e 89
APPENDIX D SpecCifiCation FEfEIrENCES ..........uiiiiiiiiiii ettt e et e e nabeee e 89
APPENDIX E Test equipment Correction factOors.............ueeiiiiiiiii e e e 90
APPENDIX F Abbreviations @nd @CrONYMS ........couuiiiiiiii ittt et e e nbeeeeas 98

Page 2 of 98



HERMON LABORATORIES
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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Airspan Networks Inc.

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

+1 561 893 8671

Zlevi@airspan.com

Mr. Zion Levi

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

LTE Base Station

Transceiver

Synergy 2000 2.5H GHz (B41H)
6F21D7173080

Cc2

14.12.00.034

7/28/2013

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

24750

Date of Issue: 6-Aug-13

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

7/28/2013
8/1/2013
FCC 47CFR part 27
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5 Tests summary

Test Status

Transmitter characteristics

Section 27.50(h), Peak output power at RF antenna connector Pass

Section 27.50(h)(4), Spectral power density Pass

Section 2.1091, 27.52, RF safety Pass, exhibit provided in

Application for certification

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

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

Section 27.53(m)(2), Radiated spurious emissions Pass

Section 27.54, Frequency stability Pass

Section 2.1049, Occupied bandwidth Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. S. Samokha, test engineer August 1, 2013 CQ_,_A
Reviewed by: | Mrs. M. Cherniavsky, certification engineer August 6, 2013 Cho =
Approved by: | Mr. M. Nikishin, EMC and Radio group manager | August 8, 2013 %///
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6 EUT description

6.1 General information
A base station radio, Synergy 2000-Band 41 TDD LTE, is a part of the 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 Synergy’s’ transceiver/receiver (Up to 64 QAM modulation, data rate up to 150 Mbps) uses
OFDM and operating in TDD mode, equipped with a 18 dBi external antenna.
The Synergy is installed outdoors and typically is mounted on a pole. The Subscriber transmits and receives traffic
to and from the base station respectively. The transceiver provides subscribers with "always-on" Internet, high
speed data only, or data and voice (VolP) services and is configured with a unique base station reference number,
preventing the LTE UE from relocating to another subscriber premises without authorization.
6.2 Ports and lines
Port — Cable
type Port description | Connected from Connected to Qty. | Cable type length, m
Power DC power DC power supply EUT 1 Unshielded 10
Signal Ethernet ETH1 port PC laptop 1 Shielded 10
Signal Antenna EUT GPS external antenna 1 Coax 5
RF Antenna EUT Termination 50 Ohm 2 Coax NA
Signal* RS-232 EUT Laptop 1 Unshielded 2
* For maintance only
6.3  Support and test equipment
Description Manufacturer Model number Serial number
DC power supply Standig 605D 1AlI-GOXE-A02
Laptop DELL E6420 HTCNR1
AC/DC adaptor DELL MK947 1AlI-GOXE-A02
GPS antenna Tallysman Wireless 32-3030-0 20110606
6.4 Changes made in the EUT

No changes were implemented in the EUT during testing.

Page 5 of 98




Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

6.5 Test configuration

Antenna

()

Auxiliary equipment

(e f
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6.6

Transmitter characteristics

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

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

2620.0 — 2690.0 MHz

Operating frequency

2625.0 - 2685.0 MHz for 10 MHz OBW
2630.0 — 2680.0 MHz for 20 MHz OBW

RF channel spacing

10 MHz, 20MHz

Maximum rated output power At trans_mltter 50 Q RF output connector (aggregate power of both | 33.36 dBm
RF chains)
No
continuous variable
Is transmitter output power variable? V stepped variable with stepsize 0.5dB
\% Yes —
minimum RF power -30 dBm
maximum RF power at antenna connector 33.36 dBm
Antenna connection
V with temporary RF connector

unique coupling

\Y,

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

Transmitter 99% power bandwidth

Type of modulation

QPSK 16QAM 64QAM
10 MHz 15.5 30.5 75.0
20 MHz 31.0 61.0 150.0
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 48 VDC via AC/DC adaptor
AC mains Nominal rated voltage 120 V | Frequency 60 Hz
Common power source for transmitter and receiver \Y 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): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

7 Transmitter tests according to 47CFR part 27

7.1 Occupied bandwidth test

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

711,
Table 7.1.1 Occupied bandwidth limits
Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
2620.0 — 2690.0 MHz 26 NA

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

7.1.2 Test procedure

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

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

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

Figure 7.1.1 Occupied bandwidth test setup

Trigger
output
Power Meter
EUT Coupler owe ete
Attenuator
Spectrum
Analyzer
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.1.2 Occupied bandwidth test results

DETECTOR USED: Average
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATING SIGNAL: PRBS
EBW: 10 MHz
Carrier frequency, MHz | Occupied bandwidth, kHz | Limit, kHz | Margin, kHz | Verdict
QPSK 15.5 Mbps
2625.000 9299.0 NA NA Pass
2656.000 9330.0 NA NA Pass
2685.000 9443.0 NA NA Pass
64QAM 75 Mbps
2625.000 9309.0 NA NA Pass
2656.000 9315.0 NA NA Pass
2685.000 9321.0 NA NA Pass
DETECTOR USED: Average
RESOLUTION BANDWIDTH: 200 kHz
VIDEO BANDWIDTH: 620 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATING SIGNAL: PRBS
EBW: 20 MHz
Carrier frequency, MHz | Occupied bandwidth, kHz | Limit, kHz | Margin, kHz | Verdict
QPSK 31 Mbps
2630.000 18453.0 NA NA Pass
2656.000 18442.0 NA NA Pass
2680.000 18789.0 NA NA Pass
64QAM 150 Mbps
2630.000 18473.0 NA NA Pass
2656.000 18706.0 NA NA Pass
2680.000 18644.0 NA NA Pass

Reference numbers of test equipment used

[ HL3442 | HL 3455

HL 3818 | HL 3901

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 2.1049, Occu

pied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.1.1 Occupied bandwidth test results at low frequency, 10 MHz EBW, QPSK

- Agilent

Ref 38 dBm

#Avg
Log
18
dB/
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dB
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Atten 18 dB

1

L l"‘fW"‘*‘M*uql[mrw\"‘r MW# bbby iu

|
|
MH'ATWVYH e I'l'lll‘f'!lif |

Center 2.625 888 GHz
#Res BH 160 kHz

Occupied Bandwidth

8.90393 MHz

Transmit Freq Error  -1.432 kHz
Occupied Bandwidth 9.299 MHz*

- Span 15 MHz
YEKW 308 kHz Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB

Plot 7.1.2 Occupied bandwidth test results at mid frequency, 10 MHz EBW, QPSK

A

Ref 38

gilent

dBm Atten 18 d

R

B

#Avg

Log
18

& 1 ndbl A, e b

dB/

—

FRRRTTARVINU Y NTRF AARTNN| N 178 TR PR}
f + T

Offst

28
dB

MJ

PAwvg

ML

Wl 52

Center
#Res B

2.656 B89 GHz

- Span 15 MHz

W 108 kHz VBM 300 kHz Sween 20 ms (601 pts)
Occupied Bandwidth

8.8860 MHz

Transmit Freq Error  -13.883 kHz
Occupied Bandwidth 9.33@ MHz*

Occ BH % Pwr 99.08 %
% dB -26.00 dB
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.1.3 Occupied bandwidth test results at high frequency, 10 MHz EBW, QPSK

- Agilent

Ref 38 dBm Atten 16 dB

#Avg
Log
18
dB/
Offst
5@
dB

PRvg

Wl 52

R

3 Aallbor b, At b st Al A .
: 2 SR RN

.
T L L

T Tt

Start 2.677 580 GHz
#Res BH 100 kHz VEW 388 kHz

Occupied Bandwidth

8.8753 MHz

Transmit Freq Error  -12.132 kHz
Occupied Bandwidth 9.443 MHz*

Stop 2.692 5080 GHz
Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB

Plot 7.1.4 Occupied bandwidth test results at low frequency, 10 MHz EBW, 64QAM

- Agilent

Ref 38 dBm Atten 16 dB

#Avg
Log
18
dB/
Offst
5@
dB

PAwvg
HL $2

R

fullha o M o
D

¥ IR

AT EES er.m 'I* CTRATY TR,

I

Center 2.625 888 GHz
#Res BH 160 kHz YBH 368 kHz

Occupied Bandwidth

8.8978 MHz

Transmit Freq Error  -5.163 kHz
Occupied Bandwidth 9.309 MHz*

- Span 15 MHz
Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.1.5 Occupied bandwidth test results at mid frequency, 10 MHz EBW, 64QAM

- Agilent

Ref 38 dBm Atten 16 dB

#Avg
Log
18
dB/
Offst
5@
dB

PRvg

Wl 52

R

2, s dH b dnt

PR AT LY PR

Py Hlll

Lo dy b TP
UL

"

T it

Center 2.656 888 GHz

#Res BH 100 kHz

Occupied Bandwidth

8.8963 MHz

Transmit Freq Error  -14.267 kHz
Occupied Bandwidth 9.315 MHz*

- Span 15 MHz

YEKW 308 kHz Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB

Plot 7.1.6 Occupied bandwidth test results at high frequency, 10 MHz EBW, 64QAM

- Agilent

Ref 38 dBm Atten 16 dB

#Avg
Log
18
dB/
Offst
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dB
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R

4
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Jm,l,,u.xm T T T N [T TP,
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A

b

Start 2.677 580 GHz

#Res BH 100 kHz

Occupied Bandwidth

8.8796 MHz

Transmit Freq Error  -26.861 kHz
Occupied Bandwidth 9.321 MHz*

Stop 2.692 500 GHz

YEKW 308 kHz Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.1.7 Occupied bandwidth test results at low frequency, 20 MHz EBW, QPSK

# Agilent &R
Ref 38 dBm Atten 10 dB
#Avg
Log
1@ ~| e b F HLII‘..I . T...... A WW
dB/
Offst , \
5@ — ra
dB 1![ .
bbb bk Mﬁ.hﬁml
waww G E I LI E b
PRvg
HL $2
Center 2,630 08 GHz - Span 38 MHz
#Res BH 200 kHz YEKW 626 kHz Sweep 28 ms (601 pts)
Occupied Bandwidth Occ BH Z PWr  99.00 7
17.8362 MHz ® dB -26.00 dB

Transmit Freq Error  3.264 kHz
Occupied Bandwidth 18.453 MHz*

Plot 7.1.8 Occupied bandwidth test results at mid frequency, 20 MHz EBW, QPSK

# Agilent &R

Ref 38 dBm Atten 10 dB
#Avy
Log

19 Do lpsecnigbsididebis O PRI R

dB/
Offst } l
e _)J \||(_

dB
N hMllMIMUJ! MWMM b

Lk S L L Bk LA LR

PAwvg

HL $2
Center 2,656 08 GHz - Span 38 MHz
#Res BH 200 kHz YEKW 626 kHz Sweep 28 ms (601 pts)

Occupied Bandwidth Occ BH % Par  99.00 %
17.8417 MHz x dB -26.00 dB

Transmit Freq Error  -13.4395 kHz
Occupied Bandwidth 18.442 MHz*
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.1.9 Occupied bandwidth test results at high frequency, 20 MHz EBW, QPSK

- Agilent

Ref 38 dBm
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dB/
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dB
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R
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Transmit Freq Error  -31.863 kHz
Occupied Bandwidth 18.783 MHz*

- Span 38 MHz
YEKW 626 kHz Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB

Plot 7.1.10 Occupied bandwidth test results at low frequency, 20 MHz EBW, 64QAM

- Agilent

Ref 38 dBm
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Log
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dB/
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Center 2.630 88 GHz
#Res BH 200 kHz

Occupied Bandwidth

17.7979 MHz

Transmit Freq Error  7.924 kHz
Occupied Bandwidth 18.473 MHz*

- Span 38 MHz
YEKW 626 kHz Sweep 28 ms (601 pts)

Occ BH % Pwr 99.08 %
% dB -26.00 dB
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.1.11 Occupied bandwidth test results at mid frequency, 20 MHz EBW, 64QAM

# Agilent &R

Ref 38 dBm Atten 10 dB
#Avg
Log

168 AP O M nlmm\,,rlr,,l'm e,
dB/
Offst [

e 7] i
an it Al jﬂ%’ rMﬁ

pipiips T

by e e B
LLERLLUI L i I LA L L

PRvg

HL $2
Center 2,656 08 GHz - Span 38 MHz
#Res BH 200 kHz YEKW 626 kHz Sweep 28 ms (601 pts)

Occupied Bandwidth Occ BN % Pur  99.00 7
17.8170 MHz x dB -26.00 dB

Transmit Freq Error  -18.2082 kHz
Occupied Bandwidth 18.786 MHz*

Plot 7.1.12 Occupied bandwidth test results at high frequency, 20 MHz EBW, 64QAM

# Agilent &R
Ref 38 dBm Atten 10 dB
#Avg
Log
1@ NPT TN L. 1) J‘nu.Lru J.hl ™ "i TETMRY EWOTS »
dB/ ‘ -
Offst {
% >] <
1” %ukl

'wr,llll'\lM\‘r s |l1!rM1|- T TR WWILW
PAwvg
HL $2
Center 2,680 08 GHz - Span 38 MHz
#Res BH 200 kHz YEKW 626 kHz Sweep 28 ms (601 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %

17.7845 MHz x dB -26.00 &

Transmit Freq Error  -5.814 kHz
Occupied Bandwidth 18.644 MHz*
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HERMON LABORATORIES

Test specification: Section 27.50(h), Peak output power

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

Test mode: Compliance L

Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC
Remarks:

7.2  Peak output power test

721 General

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

Table 7.2.1 Peak output power limits

Assigned frequency Maximum EIRP,
range, MHz dBm

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

Main, booster and base Maximum peak power density
stations 2496 — 2690 dBm/100 kHz

EIRP+10l0g(0.1/Y)

Transmitter type

*- X'is the actual channel width in MHz (occupied bandwidth), Y is either

1) 6 MHz if prior to transition or the station is in the MBS following transition or

2) 5.5 MHz if the station is in the LBS and UBS following transition, and

3) 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.

7.2.2  Test procedure

7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.

7.2.2.3 The average output power was measured with power meter as provided in Table 7.2.2 and Table 7.2.3.

7.2.2.4 The power spectral density was measured with spectrum analyzer as provided in Table 7.2.4 to Table 7.2.5 and the
associated plots..

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

Figure 7.2.1 Peak output power test setup

Trigger
output
Power Meter
EUT Coupler owe ete
Attenuator
Spectrum
Analyzer
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Test specification: Section 27.50(h), Peak output power

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

Test mode: Compliance L

Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC
Remarks:

Table 7.2.2 Peak output power test results

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DUTY CYCLE: 100%
EBW: 10 MHz
NUMBER OF RF OUTPUTS: N=2
MAXIMUM ANTENNA GAIN: 18 dBi
- Carrier Power Meter Power Meter Total RF " e .
frequency, reading RF#1, reading RF#2, power**, Aqtennq TelEl ERE L T Verdict
MHz dBm dBm dBm gain, dBi dBm dBm dB
QPSK 15.5 Mbps
2625.00 30.30 30.40 33.36 18.0 51.36 69.32 -17.96 Pass
2656.00 29.87 30.21 33.05 18.0 51.07 69.34 -18.27 Pass
2685.00 29.78 29.67 32.74 18.0 50.74 69.39 -18.65 Pass
64QAM 75.0 Mbps
2625.00 30.05 30.38 33.23 18.0 51.24 69.33 -18.08 Pass
2656.00 29.57 30.88 33.28 18.0 51.28 69.33 -18.05 Pass
2685.00 29.61 29.80 32.72 18.0 50.73 69.33 -18.60 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)/101}
*** - See Table 7.2.7
MAXIMUM ANTENNA GAIN: 17 dBi
Carrier Power Meter Power Meter Total RF . .
frequency, reading RF#1, reading RF#2, power**, ST etz SR Margin, Verdict
MHz dBm dBm dBm gain, dBi dBm dBm dB
QPSK 15.5 Mbps
2625.00 30.30 30.40 33.36 17.0 50.36 67.88 -17.52 Pass
2656.00 29.87 30.21 33.05 17.0 50.07 67.88 -17.81 Pass
2685.00 29.78 29.67 32.74 17.0 49.74 67.96 -18.22 Pass
64QAM 75.0 Mbps
2625.00 30.05 30.38 33.23 17.0 50.24 67.88 -17.64 Pass
2656.00 29.57 30.88 33.28 17.0 50.28 67.94 -17.65 Pass
2685.00 29.61 29.80 32.72 17.0 49.73 67.92 -18.19 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)/101}
*** - See Table 7.2.7

Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3345 | HL3818 | HL3903 | HL4164 | HL4367 |
Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification: Section 27.50(h), Peak output power

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

Test mode: Compliance L

Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC
Remarks:

Table 7.2.3 Peak output power test results

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz

DETECTOR USED: Average
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DUTY CYCLE: 100%
EBW: 20 MHz
MAXIMUM ANTENNA GAIN: 18 dBi
- i Power Meter Power Meter Total RF . .
fregj(rerr:i;/, reading RF#1, | reading RF#2, | powers | Antenna [Total EIRP I Limit=, Margin, Verdict
MHz dBm dBm dBm gain, dBi dBm dBm dB
QPSK 31.0 Mbps
2630.00 30.20 30.19 33.21 18.0 51.21 69.29 -18.08 Pass
2656.00 29.65 30.60 33.16 18.0 51.18 69.29 -18.11 Pass
2680.00 29.50 29.60 32.56 18.0 50.56 69.37 -18.81 Pass
64QAM 150.0 Mbps
2630.00 30.28 30.25 33.28 18.0 51.29 69.29 -18.00 Pass
2656.00 29.49 30.68 33.14 18.0 51.14 69.35 -18.21 Pass
2680.00 29.50 29.62 32.57 18.0 50.59 69.33 -18.75 Pass
* - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi
** - Total RF power , dBm = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}
*** - See Table 7.2.7
MAXIMUM ANTENNA GAIN: 17 dBi
- Carrier Power Meter Power Meter Total RF A .
fregSeniy, reading RF#1, reading RF#2, power**, AL Telel ERE, | HmiE, Margin, Verdict
MHz dBm dBm dBm gain, dBi dBm dBm dB
QPSK 31.0 Mbps
2630.00 30.20 30.19 33.21 17.0 50.21 67.88 -17.67 Pass
2656.00 29.65 30.60 33.16 17.0 50.18 67.88 -17.70 Pass
2680.00 29.50 29.60 32.56 17.0 49.56 67.96 -18.40 Pass
64QAM 150.0 Mbps
2630.00 30.28 30.25 33.28 17.0 50.29 67.88 -17.59 Pass
2656.00 29.49 30.68 33.14 17.0 50.14 67.94 -17.80 Pass
2680.00 29.50 29.62 32.57 17.0 49.59 67.92 -18.34 Pass
* - EIRP total, dBm = Total RF power**, dBm + Antenna Gain, dBi
** - Total RF power , dBm = 10 log{10*[P(dBm,RF#1)/10]+ 10*([P(dBm, RF#2)/10]}
*** . See Table 7.2.7
Reference numbers of test equipment used
[ HL3301 | HL3302 HL3345 | HL3818 [ HL3903 | HL4164 [ HL4367 |

Full description is given in Appendix A.
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[ ‘ Report ID: AIRRAD_FCC.24750.docx
ITI_ Date of Issue: 6-Aug-13

HERMON LABORATORIES

Test specification: Section 27.50(h), Peak output power

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

Test mode: Compliance L

Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC
Remarks:

Table 7.2.4 Power spectral density test results

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz

DETECTOR USED: Average
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATING SIGNAL: PRBS
CHANNEL BANDWIDTH: 10 MHz
TRANSMITTER OUTPUT POWER SETTINGS: 30 dBm
DUTY CYCLE: 100%
NUMBER OF RF OUTPUTS: N=2
MAXIMUM ANTENNA GAIN: 18 dBi
Crurer S s, PSD result**, ]Antenna gain, Total PSD*, Limit***, Margin, .
freq’\;IJs;le, dBnT/'i golkHZ dBm/100kHz uBi dBm/100kHz dBm pfE VELlE:
QPSK 15.5 Mbps
2625.00 12.94 15.95 18.0 33.95 45.22 -11.27 Pass
2656.00 12.91 15.92 18.0 33.94 45.22 -11.28 Pass
2685.00 12.95 15.96 18.0 33.96 45.22 -11.26 Pass
64QAM 75.0 Mbps
2625.00 13.35 16.36 18.0 34.38 45.22 -10.84 Pass
2656.00 12.83 15.84 18.0 33.84 45.22 -11.38 Pass
2685.00 13.16 16.17 18.0 34.19 45.22 -11.03 Pass
* - Total PSD, dBm/100kHz = PSD result**,dBm/100kHz + Antenna Gain, dBi
** - PSD result, dBm/100kHz = SA reading + 10*log(N)
*** - See Table 7.2.8
MAXIMUM ANTENNA GAIN: 17 dBi
CaTEr =74 n22afing, PSD result**, |Antenna gain, Total PSD*, Limitx+*, Margin, 8
freduency. By dBm/L00kHzZ Wb dBmM/L00kHZ dBm pfs REc
QPSK 15.5 Mbps
2625.00 12.94 15.95 17.0 32.95 45.22 -12.27 Pass
2656.00 12.91 15.92 17.0 32.94 45.22 -12.28 Pass
2685.00 12.95 15.96 17.0 32.96 45.22 -12.26 Pass
64QAM 75.0 Mbps
2625.00 13.35 16.36 17.0 33.38 45.22 -11.84 Pass
2656.00 12.83 15.84 17.0 32.84 45.22 -12.38 Pass
2685.00 13.16 16.17 17.0 33.19 45.22 -12.03 Pass
* - Total PSD, dBm/100kHz = PSD result**,dBm/100kHz + Antenna Gain, dBi
** - PSD result, dBm/100kHz = SA reading + 10*log(N)
*** - See Table 7.2.8
Reference numbers of test equipment used
[ HL3301 [ HL3302 [ HL3345 | HL3818 | HL3903 [ HL4164 | HL4367 |

Full description is given in Appendix A.
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[ ‘ Report ID: AIRRAD_FCC.24750.docx
ITI_ Date of Issue: 6-Aug-13

HERMON LABORATORIES

Test specification: Section 27.50(h), Peak output power

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

Test mode: Compliance L

Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC
Remarks:

Table 7.2.5 Power spectral density test results

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz

DETECTOR USED: Average
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATING SIGNAL: PRBS
CHANNEL BANDWIDTH: 20 MHz
TRANSMITTER OUTPUT POWER SETTINGS: 30 dBm
DUTY CYCLE: 100%
NUMBER OF RF OUTPUTS: N=2
MAXIMUM ANTENNA GAIN: 18 dBi
e S el PSD result**, |Antenna gain, Total PSD*, Limit***, Margin, .
freq’\;IJs;le, dBnT/igolkHz dBm/100kHz dBi ’ dBm/100kHz dBm dg Vet
QPSK 15.5 Mbps
2630.00 9.97 12.98 18.0 30.98 45.22 -14.24 Pass
2656.00 9.57 12.58 18.0 30.60 4522 -14.62 Pass
2680.00 9.13 12.14 18.0 30.14 4522 -15.08 Pass
64QAM 75.0 Mbps
2630.00 10.19 13.20 18.0 31.22 4522 -14.00 Pass
2656.00 9.69 12.70 18.0 30.70 45.22 -14.52 Pass
2680.00 9.53 12.54 18.0 30.56 4522 -14.66 Pass
* - Total PSD, dBm/100kHz = PSD result**,dBm/100kHz + Antenna Gain, dBi
** - PSD result, dBm/100kHz = SA reading + 10*log(N)
*** . See Table 7.2.8
MAXIMUM ANTENNA GAIN: 17 dBi
CRulE SRR g, PSD result**, JAntenna gain, Total PSD*, Limit***, Margin, .
freduency. By dBm/100kHz Wb dBm/100kHz dBm pft R
QPSK 15.5 Mbps
2630.00 9.97 12.98 17.0 29.98 45.22 -15.24 Pass
2656.00 9.57 12.58 17.0 29.60 45.22 -15.62 Pass
2680.00 9.13 12.14 17.0 29.14 45.22 -16.08 Pass
64QAM 75.0 Mbps
2630.00 10.19 13.20 17.0 30.22 45.22 -15.00 Pass
2656.00 9.69 12.70 17.0 29.70 45.22 -15.52 Pass
2680.00 9.53 12.54 17.0 29.56 45.22 -15.66 Pass
* - Total PSD, dBm/100kHz = PSD result**,dBm/100kHz + Antenna Gain, dBi
** - PSD result, dBm/100kHz = SA reading + 10*log(N)
*** . See Table 7.2.8
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3345 | HL3818 | HL3903 | HL4164 | HL4367 |

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

HERMON LABORATORIES

Test specification: Section 27.50(h), Peak output power

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

Test mode: Compliance L

Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC
Remarks:

Table 7.2.6 Pre-transition frequency channels assignment

Channel Channel Peak power limit, Power density limit,
BW, MHz dBm dBm/100kHz
10 MHz Dual Channel
2625.0 MHz
BRS Ch.E3 9.299 63+10log(OBW/12.0)+10log(360/beamwidth) EIRP+10l0g(0.1/12.0)
BRS Ch. F3
2656.0 MHz
BRS Ch.H1+ 9.330 63+10log(OBW/12.0)+10log(360/beamwidth) EIRP+10l0g(0.1/12.0)
EBS Ch. G2
2685.0 MHz
BRS Ch.G4+ 9.443 63+10log(OBW/10.0)+10log(360/beamwidth) EIRP+10l0g(0.1/10.0)
| Channels
20 MHz 4 Channels

2630.0 MHz
BRS Ch.E3+E4+ | 18453 63+10log(OBW/24.0)+10log(360/beamwidth) EIRP+10l0g(0.1/24.0)
BRS Ch. F3+F4
2656.0 MHz
EBS Ch.G1+G2+ | 18.442 63+10log(OBW/24.0)+10log(360/beamwidth) EIRP+10l0g(0.1/24.0)
BRS Ch.H1+H2
2680.0 MHz
Egg CC:E §33++G4+ 18.789 63+10log(OBW/22.0)+10log(360/beamwidth) EIRP+10l0g(0.1/22.0)
| Channels
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.2.7 EIRP limits

Peak power limit, dBm
Channel Channel BW, MHz
17 dBi, 90° beamwidth 18 dBi, 65°beamwidth
10 MHz Dual Channel
2625.0 MHz
BRS Ch.E3+ 12.0 67.91 69.32
BRS Ch. F3
2656.0 MHz
BRS Ch.H1+ 12.0 67.93 69.34
EBS Ch. G2
2685.0 MHz
BRS Ch.G4+ 10.0 67.98 69.39
| Channels
20 MHz 4 Channels
2630.0 MHz
BRS Ch.E3+E4+ 24.0 67.88 69.29
BRS Ch. F3+F4
2656.0 MHz
EBS Ch.G1+G2+ 24.0 67.88 69.29
BRS Ch.H1+H2
2680.0 MHz
EBS Ch. G3+G4+
BRS Ch H3+ 22.0 67.96 69.37
| Channels
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.2.8 Peak power density limits

Peak power density, dBm/100kHz

Channel Channel BW, MHz
17 dBi, 90° beamwidth 18 dBi, 65°beamwidth
10 MHz Dual Channel
2625.0 MHz
BRS Ch.E3+ 12.0 45.22 45.22
BRS Ch. F3
2656.0 MHz
BRS Ch.H1+ 12.0 45.22 45,22
EBS Ch. G2
2685.0 MHz
BRS Ch.G4+ 10.0 45.22 45.22
| Channels
20 MHz 4 Channels
2630.0 MHz
BRS Ch.E3+E4+ 24.0 45.22 45.22
BRS Ch. F3+F4
2656.0 MHz
EBS Ch.G1+G2+ 24.0 45.22 45,22
BRS Ch.H1+H2
2680.0 MHz
EBS Ch. G3+G4+
BRS Ch.H3+ 22.0 45.22 45,22
| Channels
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode: Compliance L
Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC

Remarks:

Plot 7.2.1 Power spectral density test results at low frequency, QPSK, 10 MHz EBW

% Agilent O R

Ref 25
#Fug
Log
1@
dB/
Offst
58

dB

PRva

HL 52
53 FS
A AA
£f
FTun
#30p

Mkrl 2.626 935 GHz
B Atten 18 dB 12.94 dBm

WW.T.— LAl 1 s i Mt LS r‘”"

Start 2.617 500 GHz Stop 2.632 500 GHz
#Res BW 100 kHz YEW 380 kHz #Sweep 200 ms (1081 pts)

Plot 7.2.2 Power spectral density test results at mid frequency, QPSK, 10 MHz EBW

% Agilent R

Mkrl 2.636 486 GHz

Ref 25 dBm Atten 18 dB 12.91 dBm

#Hvg
Log
18
dB/
Dffst
5@
dB
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=
=
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t

Wi

Center 2.656 008 GHz B Span 15 MHz
#Res BH 188 kHz YBH 388 kHz #Sweep 200 ms (1001 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

7/29/2013

Verdict: PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 % \ Power Supply: 48VDC

Remarks:

Plot 7.2.3 Power spectral density test results at high frequency, QPSK, 10 MHz EBW

25 Agilent

Ref 25 dBm

Atten 10 dB

©R
Mkrl 2.685 480 GHz
12.95 dBm
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Log

18

dB/ e
Offst

Ll | ) e

e
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dB

i

PARug )

WL szWMWM

S3FS
A AR

Efn
FTun

#5wp

Center 2.685 008 GHz
#Res BH 100 kHz

Span 15 MHz

YBH 380 kHz #Sweep 200 ms (1001 prs)

Plot 7.2.4 Power spectral density test results at low frequency, 64QAM, 10 MHz EBW

45 Agilent
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#Res BH 188 kHz

Span 15 MHz

VEH 3680 kHz #Sweep 200 ms (BOL pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24.2 °C

7/29/2013
Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC

Remarks:

Plot 7.2.5 Power spectral density test results at mid frequency, 64QAM, 10 MHz EBW

45 Agilent

Ref 23 dBm

#Fug
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Atten 18 dB 12.83 dBm
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i

Stop 2.663 500 GHz

YEBH 380 kHz #3weep 200 ms (1081 prs)

Plot 7.2.6 Power spectral density test results at high frequency, 64QAM, 10 MHz EBW

% Agilent
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode: Compliance L
Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC

Remarks:

Plot 7.2.7 Power spectral density test results at low frequency, QPSK, 20 MHz EBW

25 Agilent
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Plot 7.2.8 Power spectral density test results at mid frequency, QPSK, 20 MHz EBW

45 Agilent
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Plot 7.2.9 Power spectral density test results at high frequency, QPSK, 20 MHz EBW

45 Agilent
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Plot 7.2.10 Power spectral density test results at low frequency, 64QAM, 20 MHz EBW

45 Agilent
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

Section 27.50(h), Peak output power

Test procedure:

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

Test mode: Compliance L
Date(s): 7/29/2013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % \ Power Supply: 48VDC

Remarks:

Plot 7.2.11 Power spectral density test results at mid frequency, 64QAM, 20 MHz EBW

% Agilent O R

Ref 28
#Fug
Log
1@
dB/
Offst
58

dB

PRva

HL 52
53 FS
A AA
£f
FTun
#30p

Mkrl 2.650 27 GHz
B Atten 18 dB 9.69 dBm

1

FTT L e . PP b
sy ot At it iy www%wrﬂw»«muh

et s

Center 2.656 08 GHz B Span 30 MHz
#Res BW 100 kHz YEW 380 kHz #Sweep 200 ms (1081 pts)

Plot 7.2.12 Power spectral density test results at high frequency, 64QAM, 20 MHz EBW
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

7.3 Band edge emissions at RF connector test

7.3.1 General

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

Table 7.3.1 Spurious emission limits at band edges

Channel Frequency range Attir;lsztej;)’ndléilow Limit, dBm
Channel bandwidth 10 MHz

2625.0 gg;gg ~ ggggg 43+ 10*Log (P*) -13.0

2656.0 S o 43+ 10°Log (P*) 13.0

2685.0 ggggg ~ ggggg 43+ 10*Log (P*) -13.0
Channel bandwidth 20 MHz

2630.0 3212:8 ~ooeno 43+ 10*Log (P*) -13.0

2656.0 ggggg ~ gg?jg 43+ 10*Log (P*) -13.0

2680.0 ggggg ~ gg;gg 43+ 10*Log (P*) -13.0

* - P is transmitter output power in Watts

7.3.2 Test procedure

7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The spurious emission was measured with spectrum analyzer as provided in the associated plots.
7.3.2.3 The worst case results are provided in the associated tables and shown in the associated plots.

EUT

Figure 7.3.1 Spurious emission test setup

Spectrum

Attenuator

analyzer
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.3.2 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE:

INVESTIGATED FREQUENCY RANGE:

2620.0 - 2690.0 MHz

See Table 7.3.1

RBW: 100 kHz
DETECTOR USED: Average
VIDEO BANDWIDTH: 2 Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: QPSK, 64QAM
EBW: 10 MHz
NUMBER OF RF OUTPUTS: N=2
Frequency .
off’\jﬁtz, + LO\:’vegandgfaggBiqSA Low bang;f?}ge TS RBW, kHz Iné(\a,g'ritlllc;n Limit, dBm Verdict
Low carrier frequency 2625.0 MHz QPSK (Output power = 31.19 dBm)
5.5 -19.66 -16.66 100 1000 -13.0
6.5 -20.54 -17.54 100 1000 -13.0 Pass
7.5 -21.77 -18.77 100 1000 -13.0
8.5 -21.37 -18.37 100 1000 -13.0
Low carrier frequency 2625.0 MHz 64QAM (Output power = 30.82 dBm)
6.5 -18.24 -15.24 100 1000 -13.0
7.5 -19.90 -16.90 100 1000 -13.0 Pass
8.5 -19.27 -16.27 100 1000 -13.0
9.5 -21.51 -18.51 100 1000 -13.0
Mid carrier frequency 2656.0 MHz QPSK (Output power = 30.79 dBm)
6.5 -21.13 -18.13 100 1000 -13.0
7.5 -23.19 -20.19 100 1000 -13.0 Pass
8.5 -22.97 -19.97 100 1000 -13.0
9.5 -23.51 -20.51 100 1000 -13.0
Mid carrier frequency 2656.0 MHz 64QAM (Output power = 30.41 dBm)
6.5 -20.76 -17.76 100 1000 -13.0
7.5 -24.17 -21.17 100 1000 -13.0
8.5 -24.21 -21.21 100 1000 -13.0 Pass
9.5 -25.04 -22.04 100 1000 -13.0
High carrier frequency 2685.0 MHz QPSK (Output power = 30.70 dBm)
6.5 -21.42 -18.42 300 1000 -13.0
7.5 -20.79 -17.79 300 1000 -13.0 Pass
8.5 -21.08 -18.08 300 1000 -13.0
9.5 -22.89 -19.89 300 1000 -13.0
High carrier frequency 2685.0 MHz 64QAM (Output power = 30.32 dBm)
6.5 -22.97 -19.97 100 1000 -13.0
7.5 -24.29 -21.29 100 1000 -13.0 Pass
8.5 -23.60 -20.60 100 1000 -13.0
9.5 -26.57 -23.57 100 1000 -13.0

* - Low band edge result = Low band edge SA Reading + 10log(N)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Section 27.53(m)(2), Conducted spurious emissions at the band edges

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test specification:

Test procedure:

Test mode: Compliance
Date(s): 7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.3.3 Spurious emission at the high band edge test results

ASSIGNED FREQUENCY RANGE:

INVESTIGATED FREQUENCY RANGE:

2620.0 - 2690.0 MHz

See Table 7.3.1

RBW: 100 kHz
DETECTOR USED: Average
VIDEO BANDWIDTH: 2 Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: QPSK, 64QAM
EBW: 10 MHz
NUMBER OF RF OUTPUTS: N=2
Frequency . . .
off’\jﬁtz, + ngrhe:c?iaz ’eggﬁqSA H'g;&??g;fgge RBW, kHz Iné(\a,g'ritlllc;n Limit, dBm Verdict
Low carrier frequency 2625.0 MHz QPSK (Output power = 31.19 dBm)
5.5 -19.66 -16.66 100 1000 -13.0
6.5 -19.67 -16.67 100 1000 -13.0 Pass
7.5 -21.43 -18.43 100 1000 -13.0
8.5 -22.41 -19.41 100 1000 -13.0
Low carrier frequency 2625.0 MHz 64QAM (Output power = 30.82 dBm)
6.5 -20.03 -17.03 100 1000 -13.0
7.5 -22.05 -19.05 100 1000 -13.0 Pass
8.5 -22.74 -19.74 100 1000 -13.0
9.5 -22.61 -19.61 100 1000 -13.0
Mid carrier frequency 2656.0 MHz QPSK (Output power = 30.79 dBm)
6.5 -20.09 -17.09 100 1000 -13.0
7.5 -22.47 -19.47 100 1000 -13.0 Pass
8.5 -23.88 -20.88 100 1000 -13.0
9.5 -25.07 -22.07 100 1000 -13.0
Mid carrier frequency 2656.0 MHz 64QAM (Output power = 30.41 dBm)
6.5 -20.93 -17.93 100 1000 -13.0
7.5 -23.01 -20.01 100 1000 -13.0
8.5 -24.21 -21.21 100 1000 -13.0 Pass
9.5 -25.15 -22.15 100 1000 -13.0
High carrier frequency 2685.0 MHz QPSK (Output power = 30.70 dBm)
6.5 -19.33 -16.33 300 1000 -13.0
7.5 -20.26 -17.26 300 1000 -13.0 Pass
8.5 -22.27 -19.27 300 1000 -13.0
9.5 -22.61 -19.61 300 1000 -13.0
High carrier frequency 2685.0 MHz 64QAM (Output power = 30.32 dBm)
6.5 -22.50 -19.50 100 1000 -13.0
7.5 -23.24 -20.24 100 1000 -13.0 Pass
8.5 -25.03 -22.03 100 1000 -13.0
9.5 -25.41 -22.41 100 1000 -13.0

* - High band edge result = High band edge SA Reading + 10log(N)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.3.4 Spurious emission at the low band edge test results

ASSIGNED FREQUENCY RANGE:

INVESTIGATED FREQUENCY RANGE:

2620.0 - 2690.0 MHz

See Table 7.3.1

RBW: 100 kHz
DETECTOR USED: Average
VIDEO BANDWIDTH: 2 Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: QPSK, 64QAM
EBW: 20 MHz
NUMBER OF RF OUTPUTS: N=2
Frequency .
off’\jﬁtz, + LO\:’veggpndgfaSQBiqSA Low bang;f?}ge TS RBW, kHz Iné(\a,g'ritlllc;n Limit, dBm Verdict
Low carrier frequency 2625.0 MHz QPSK (Output power = 31.22 dBm)
10.5 -22.60 -19.60 100 1000 -13.0
11.5 -22.12 -19.12 100 1000 -13.0 Pass
12.5 -23.61 -20.61 100 1000 -13.0
13.5 -23.07 -20.07 100 1000 -13.0
Low carrier frequency 2625.0 MHz 64QAM (Output power = 31.15 dBm)
10.5 -22.07 -19.07 100 1000 -13.0
11.5 -23.08 -20.08 100 1000 -13.0 Pass
12.5 -24.99 -21.99 100 1000 -13.0
13.5 -25.09 -22.09 100 1000 -13.0
Mid carrier frequency 2656.0 MHz QPSK (Output power = 30.64 dBm)
10.5 -21.78 -18.78 100 1000 -13.0
11.5 -20.74 -17.74 100 1000 -13.0 Pass
12.5 -23.20 -20.20 100 1000 -13.0
13.5 -23.30 -20.30 100 1000 -13.0
Mid carrier frequency 2656.0 MHz 64QAM (Output power = 30.63 dBm)
10.5 -20.57 -17.57 100 1000 -13.0
11.5 -21.85 -18.85 100 1000 -13.0
125 -22.51 19,51 100 1000 -13.0 Pass
13.5 -23.19 -20.19 100 1000 -13.0
High carrier frequency 2685.0 MHz QPSK (Output power = 30.39 dBm)
10.5 -22.70 -19.70 100 1000 -13.0
11.5 -22.47 -19.47 100 1000 -13.0 Pass
12.5 -24.23 -21.23 100 1000 -13.0
13.5 -24.10 -21.10 100 1000 -13.0
High carrier frequency 2685.0 MHz 64QAM (Output power = 30.31 dBm)
10.5 -22.29 -19.29 100 1000 -13.0
11.5 -23.50 -20.50 100 1000 -13.0 Pass
12.5 -24.45 -21.45 100 1000 -13.0
13.5 -25.27 -22.27 100 1000 -13.0

* - Low band edge result = Low band edge SA Reading + 10log(N)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Table 7.3.5 Spurious emission at the high band edge test results

ASSIGNED FREQUENCY RANGE:

INVESTIGATED FREQUENCY RANGE:

2620.0 — 2690.0 MHz
See Table 7.3.1

RBW: 100 kHz
DETECTOR USED: Average
VIDEO BANDWIDTH: 2 Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: QPSK, 64QAM
EBW: 20 MHz
NUMBER OF RF OUTPUTS: N =2
Frequency . . .
off’\jﬁtz, + ngrhe:;i%% ’eggﬁqSA H'g;&??g;fgge RBW, kHz Iné(\a,g'ritlllc;n Limit, dBm Verdict
Low carrier frequency 2625.0 MHz QPSK (Output power = 31.22 dBm)
10.5 -20.75 -17.75 100 1000 -13.0
11.5 -21.88 -18.88 100 1000 -13.0 Pass
12.5 -21.66 -18.66 100 1000 -13.0
13.5 -23.93 -20.93 100 1000 -13.0
Low carrier frequency 2625.0 MHz 64QAM (Output power = 31.15 dBm)
10.5 -21.35 -18.35 100 1000 -13.0
11.5 -22.54 -19.54 100 1000 -13.0 Pass
12.5 -23.27 -20.27 100 1000 -13.0
13.5 -23.80 -20.80 100 1000 -13.0
Mid carrier frequency 2656.0 MHz QPSK (Output power = 30.64 dBm)
10.5 -21.12 -18.12 100 1000 -13.0
11.5 -22.51 -19.51 100 1000 -13.0 Pass
12.5 -23.30 -20.30 100 1000 -13.0
13.5 -23.50 -20.50 100 1000 -13.0
Mid carrier frequency 2656.0 MHz 64QAM (Output power = 30.63 dBm)
10.5 -20.93 -17.93 100 1000 -13.0
11.5 -22.01 -19.01 100 1000 -13.0
125 -24.50 -21.50 100 1000 -13.0 Pass
13.5 -25.34 -22.34 100 1000 -13.0
High carrier frequency 2685.0 MHz QPSK (Output power = 30.39 dBm)
10.5 -22.46 -19.46 100 1000 -13.0
11.5 -23.62 -20.62 100 1000 -13.0 Pass
12.5 -24.20 -21.20 100 1000 -13.0
13.5 -24.84 -21.84 100 1000 -13.0
High carrier frequency 2685.0 MHz 64QAM (Output power = 30.31 dBm)
10.5 -23.16 -20.16 100 1000 -13.0
11.5 -24.67 -21.67 100 1000 -13.0 Pass
12.5 -25.48 -22.48 100 1000 -13.0
13.5 -26.46 -23.46 100 1000 -13.0
* - High band edge result = High band edge SA Reading + 10log(N)
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3345 | HL3818 | HL3903 | HL4164 [ HL4367 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.3.1 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:

2620.0 — 2690.0 MHz

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 15.5 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ref 38 dBm Atten 18 dB
[five | | \
Log
lo rwnﬂv. oty s
st J L
a1
E |
I
bl it
FAvg
1 352
Center 2.625 BB@ GHz - Span 22 MHz
#Res BH 186 kHz UBW 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frag 0ffset  Ref B dBc LoWer gpa dEe UePer gpg
Carrier Power  E.5@ MHz  1.088 MHz -5A.86 -10.66 -5A.85 -19.66
31.19 dBn /  E.5G@ MHz  1.B88 MHz -51.73 -28.54 -51.16 -19.37
10.088@ MHz  7-588 MHz  1.888 MHz -52.95 -21.77 -52.63 -21.43
8.508 MHz 1.888 MHz -52.56 -21.37 -53.68 -22.41
9,500 MHz 1.888 MHz -54.19 -22.99 -54.28 -23.81
18,58 MHz  1.888 MHz -54.76 -23.56 -55.62 -24,42
% Agilent @ R # Agilent @R
Mkrl 2.648 819 GHz
Ref 31 dBm #Atten 16 dB Ref 31 dBm #Atten 16 dB -34.38 dBm
Ay | ‘ vy | | ‘
Log Log
e e
B/ B/
st ' fhst
1] 17} I
B B
] | ] | 1
F13.9 F13.8
B it B m — W
PAvg T PAvy
1 52 1 52
Center 2.625 808 GHz Span 34 MHz  Center 2.625 0@8 GHz Span 46 MHz
#Res BH 180 kHz VBH 1 MHz Sweep 20 ms (2081 pts)  #Res BH 10@ kHz UBH 1 MHz Sweep 20 ms (2081 pts)
RMS Results Froq 0ffset  Ref BW dBc Lewer gep dBc UPPer ygn RMS Results Froq Offset  Ref BW dBc Lower ggp dic UPPer ggn
Carrier Power  11.58 MHz  1.B8@ MHz -Gf.45 -25.79 -GE.47 -25.81 Carriar Power  17.58 MHz  1.B88 MHz -BA.45 -29.67 -B8.89 -38.11
J6.G6 dOn /  12.58 MHz  1.88A MHz -57.24 -26.57 -58.38 -27.64 30,78 dBn /  18.58 MHz  1.B88 MHz -GA.14 -29.36 -BA.78 -30.88
196888 MHz  13.58 MHz 1.8 MHz -57.93 -27.33 -58.86 -27.48 19.8888 MHz  19.58 MHz  1.888 MHz -61.13 -38.35 -B1.77 -30.99
14,50 MHz  1.888 MHz -58.83 -20.17 -58.77 -28.18 26.50 MHz  1.88 MHz -59.91 -29.13 -61.76 -30.99
15.50 MHz  1.888 MHz -59.26 -26.59 -59.52 -26.85 21.50 MHz  1.88 MHz -5B.59 -29.81 -61.91 -31.13
16.58 MHz 1.888 MHz -59.73 -29.87 -50.73 -29.87 22.58 MHz 1.8 MHz -51.59 -38.81 -EL.57 -30.79
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

ASSIGNED FREQUENCY RANGE:

2620.0 — 2690.0 MHz

Plot 7.3.2 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 15.5 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ref 38 dBm Atten 18 dB
o I —
Log
e T O e
ffst
o J |
B
Il
!
FAvg
132
Center 2.556 BB@ GHz - Span 22 MHz
#Res BH 186 kHz UBW 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frag 0ffset  Ref B dBc LoWer gpa dEe UePer gpg
Carrier Power  E.SAR MHz  1.A8A MHz -51.63 -21.43 -ER.B9 2.8
36.79 dBn /  E.58@ MHz  1.08@ MHz -53.08 ~23.19 -E3.26 —22.47
168990 MHz 7508 MHz  L1.888 MHz -53.77 -22.97 -54.67 -23.08
2,500 MHz 1808 MHz -54.31 -23.51 -55.86 -25.87
9,588 MHz 1.888 MHz -54.03 -24.14 -5E.75 -2E.85
18.58 MHz 1.8 MHz -55.36 -24.57 -52.58 -z7.8L
46 Agilent & R 2% Agilent @R
Mkrl 2.671 819 GHz
Ref 31 dBm #Atten 10 dB Ref 31 dBm #Atten 18 dB: -43.69 dBm
Avg | | g | |
Log Log
] La
B/ B/
ffst L Fst T
1] ]
B I B
] ety ] | . T
3.8 F13.8
PRwg 1 FAvg I T
1 52 1 52
Center 2.656 900 GHz Span 34 MHz  Center 2.656 688 GHz Span 46 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 26 ms (2001 prs)  #Res BH 168 kHz WBH 1 MHz Sween 20 ms (2081 prs)
RMS Results Froq Offcer  Ref BW dBc Lower geq dBc Yeper gen RMS Results Freq 0ffset  Ref BW  dBc LO%er dBm dBc UPPer ggp
Carrier Power 1158 MHz ~ 1.888 MHz -58.21 -27.04 -57.63 -27.36 Carrier Power  17.58 MHz  1.886 MHz -B.63 -3A.48 -B1.5% -31.38
30,27 dBn /  12.58 MHz  1.BB8 MHz -58.97 -28.78 -59.22 -28.04 30.23 dbm ¢ 1B.58 MHz  1.B86 MHz -EB.77 -30.53 -6B.24 -38.081
10.AR8R MH=  13.58 MHz  1.888 MHz -58.82 -Z3.56 -58.35 -29.89 15.8888 MHz  19.58 MHz  1.888 MHz -£@.82 -3A.58 -Bl.1G -38.93
14,50 MHz  1.888 MHz -50.51 -29,23 -BB.E2 -38.25 20.58 MHz  1.868 MHz -£8.42 -38.18 -B1.56 -31.33
1E.5R MHz  1.BB@ MHz -5E.57 ~20.30 -BB.45 ~38.1% 21.56 MHz  1.880 MHz -6B.A88 -26.55 -6B.48 -38.17
1658 MHz  1.BB@ MHz -GA.54 ~3A.27 -BB.7E -38.45 22.58 MHz  1.886 MHz -BB.78 -38.47 -60.38 -38.75
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.3.3 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 15.5 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ref 3@ dBm Atten 10 dB
[Hug | ‘
o039
Io e
5Efst J ‘
B i I

2 yd Wbt

PAvg
152
Center 2.685 @80 GHz - Span 22 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frog 0ffser  Ref B dBc Lower gga dEe UePer geg
Carrier Power 558 MHz  1.008 MHz -52.12 -21.42 -58.82 -19.33
36,70 dBm /  6.508 MHz 1.008 MHz -51.49 -20.79 -58.95 -20.26
10.6888 MHz  7-58E MHz  1.888 MHz -51.77 -21.88 -52.97 -22.27
8.500 MHz 1888 MHz -53.59 -22.89 -53.31 -22.61
9,500 MHz  1.888 MHz -53.87 -23.18 -54.18 -23.41
16,58 MHz  1.88A MHz -5E.92 -25.23 -GE.68 -24,39
i Aglent @ R # Agilent @R
Mkrl 2.780 819 GHz
Ref 31 dBm #Atten 10 dB Ref 31 dBm #Atten 18 dB -37.26 dBm
Ay [ | vy | |
Log Log
e e
B/ B/
ffst ' ffst
15} Fa
B | B
Dl g | 1] . [ - "
F13.8 F13.8
Bm T Bm ] W
PAvy T FAva 1 ‘
1 52 1 32
Center 2.585 66 GHz N Span 34 MHz Center 2.685 080 GHz Span 46 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 20 ms (2081 pts) #Res BW 189 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RMS Results Freq Offset  Ref BW  dBc Lower ggp dBc UPPEr gBn RMS Results Freq 0ffset  Ref BW dBc Lower ggg dBe UPPer gy
Carrier Power  11.58 MHz  1.BB8 MHz -56.78 -2E.5@ -57.92 -27.72 Carrier Power  17.58 MHz  1.A8B MHz -53.99 -20.58 -E9.78 -29.36
30.28 dBn /  12.58 MHz  1.BBE MHz -57.44 -27.24 -58.33 -28.12 36.42 dBm ¢  18.58 MHz  1.88B MHz -6G.A3 -20.61 -ER.34 -29.98
15.6688 Mz 13.58 MHz  1.888 MHz -GE.63 -28.43 -BB.11 -20.91 15.6666 Myz  10.58 MHz  1.888 MHz -£1.13 -30.72 -EB.BA -29.58
. 14.50 MHz ~ 1.868 MHz -59.13 -28.93 -68.47 -30.27 20.58 MHz  1.88A MHz -B1.45 -31.B4 -E9.8 -29.44
15.50 MHz ~ 1.868 MHz -59.56 -29.35 -68.11 -29.91 21.58 MHz  1.8AA MHz -BB.85 -30.43 -59.5@ -29.849
16.50 MHz  1.888 MHz -68.25 -30.85 -68.26 -30.85 22.58 MHz  1.8AA MHz -BB.73 -30.31 -E9.52 -29.11
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Plot 7.3.4 Spurious emission at band edges test results at low carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

2620.0 — 2690.0 MHz

Average
64QAM
PRBS
75.0 Mbps
Maximum
Agilent @R
Ref 28 dBm Atten 16 dB
Ry
Log rﬂﬁkJﬁﬁhhﬁmﬁwwﬁkwwﬁwﬁﬁ
il
B/ | \
st
5]
° i o e
FRvg
152
Center 2.625 008 GHz Span 22 MHz

#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frog 0ffser  Ref B dBc Lower gga dBe UPPer ggw
Carrier Power 5588 MHz  L1.008 MHz -49.07 -18.24 -58.85 -20.83
36,82 dBm /  6.508 MHz 1.008 MHz -5A.73 -19.98 -52.88 -22.85
10.6888 MHz  7-58E MHz  1.868 MHz -SH.18 -19.27 -53.57 -22.74
8.500 MHz 1.888 MHz -52.33 -21,51 -53.43 -22.61
9,500 MHz 1888 MHz -54.44 -23.61 -55.24 -24.,41
16,58 MHz 1.8 MHz -EE.12 -24,29 -SE.18 -25.35
1% Agilent @R - Agilent R
Mkrl 2.64@ 919 GHz
Ref 31 dBm #Atten 16 dB Ref 31 dBm #Atten 18 dB -38.52 dBm
#hvg [ [ rHug | |
Log Log
e Le
B/ B/
ffst l I ffst '
a1} i 1)
B I B
DI Ny
F13.8
Bm ik T W T
PAvy PAvy T T T
1 52 1 32
Center 2.625 600 GHz Span 34 MHz  Center 2.5625 080 GHz Span 46 MHz
#Res BH 180 kHz YBH 1 MHz Sweep 20 ms (2001 pts)  #Res BH 180 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RHS Results Froq Offset  Ref BW  dBc LOWer dEm dBe UPPEr gEn RMS Results Freq 0ffzer  Ref B dBc LoWwer ypp dBc Upper ggy
Adj Channel Pow 11.58 MHz ~ 1.888 MHz -57.89 -27.88 -56.18 -25.29 Carrier Power  17.58 MHz  1.880 MHz -68.92 -30.08 -68.53 -29.78
36,89 dBn ¢ 12.58 MHz  1.88@ MHz -57.42 -26.53 -57.31 -26.42 30,84 dBn ¢ 18.58 MHz  1.888 MHz -60.82 -29.18 -61.58 -38.67
19.8888 MHz  13.58 MHz 1.888 MHz -59.88 -28.91 -57.88 -26.99 19.0888 MHz  19.58 MHz  1.888 MHz -59.77 -28.93 -6B.94 -38.11
14,50 MHz  1.888 MHz -59.84 -28.95 -58.41 -28.52 20,58 MHz  1.888 MHz -E8.48 -29.62 -E1.84 -31.88
15.50 MHz  1.888 MHz -59.68 -28.79 -59.58 -28.61 21.58 MHz  1.888 MHz -E1.43 -38,59 -£1.48 -38.65
16.58 MHz  1.888 MHz -59.69 -28.88 -EB.64 -29.74 22,58 MHz  1.888 MHz -E8.82 -29,98 -B2.55 -31.71

Page 38 of 98



HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode:

Compliance

Date(s):

7/29/2013

Verdict:

PASS

Temperature: 24.2 °C

Air Pressure: 1008 hPa

Relative Humidity: 40 %

| Power Supply: 48VDC

Remarks:

Plot 7.3.5 Spurious emission at band edges test results at mid carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

2620.0 — 2690.0 MHz

Average
64QAM
PRBS
75.0 Mbps
Maximum
% Agilent @ R
Ref 38 dBm Atten 16 dB
KRG ‘
Log
ho At b o gl LAl
B/ Lt uWMW
st I| L
=15}
B
M |
A I MM
PAvg
152
Center 2656 BB GHz Span 22 MH=z

#Res BH 180 kHz

VEW 1 MHz

RMS Results Froq 0ffzer  Ref BU dBe Lower gy

Sweep 28 ms (18681 pts)
dEe UPPEF dEn

Carrier Power 5,588 MHz ~ 1.888 MHz -5L.16 -28.76 -51.34 -20.93
38,41 dBm /  5.508 MHz 1.888 MHz -54.57 -24.17 -53.41 -23.81
10.6888 MHz  7-58E MHz L1868 MHz -54.61 -24.21 -54.62 -24.21
8.500 MHz 1.8 MHz -55.45 -25.84 -55.55 -25.15
9,500 MHz 1.888 MHz -5E.77 -26.36 -57.63 -27.23
18,58 MHz  1.888 MHz -57.46 -27.8E -57.74 -27.33
3 Agilent @R # Agilent R
Mkrl 2.671 819 GHz
Ref 31 dBm #Atten 10 dB Ref 31 dBm #Atten 16 dB -47.49 dBm
o | | | [ivs \ |
Loy Log
s} e
B/ B/
fhst | f st '
21 1 T =10}
B I B
] b | il
F13.8
Em i wwm
PAvy T y PAvg
1 52 1 52
Center 2.656 880 GHz Span 34 MHz Center 2.656 808 GHz Span 46 MHz
#Res BH 188 kHz YBH 1 MHz Sween 20 ms (2081 prs) #Res BH 100 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RMS Results Frag 0ffcet  Ref BW  dBc L9%er gEn dBc UPPEr gBn RMS Results Freq Offset  Ref B dBc LoWer ggg 4B Upper ggp
Carrier Power  11.58 MHz  1.BB8 MHz -57.52 -26.82 -5B.99 -26.38 Carrier Power  17.58 MHz  1.088 MHz -B1.05 -38.57 -G48 -29.39
30.68 dBn /  12.58 MHz  1.BBE MHz -50.12 -28.52 -58.68 -26.87 36.49 dBn /  18.58 MHz  1.888 MHz -6A.81 -38.32 -61.24 -30.75
19.8888 MHz  13.58 MHz  1.888 MHz -59.28 -28.60 -59.49 -28.89 1p.pa88 Mz 19.58 MHz  1.888 MHz -59.58 -29.19 -61.41 -30.92
14.50 MHz ~ 1.868 MHz -58.93 -208.32 -68.56 -29.95 20.58 MHz  1.888 MHz -51.35 -30.86 -61.52 -31.83
15.50 MHz  1.868 MHz -68.85 -38.25 -68.26 -29.66 21.58 MHz  1.888 MHz -68.27 -29.78 -62.54 -32.85
16.50 MHz  1.888 MHz -68.54 -29.93 -E1.36 -30.75 22.58 MHz  1.888 MHz -6B.35 -29.85 -61.85 -38.57
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

HERMON LABORATORIES

Test specification: Section 27.53(m)(2), Conducted spurious emissions at the band edges
Test procedure: 47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.3.6 Spurious emission at band edges test results at high carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 75.0 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ret 30 dBm Atten 18 dB
e | |
Log
il Ll il bl HMNMMWM
B/‘ |"r 'HT"WH I R
st | j
1]
B
y 1 | N I |
L.M
LI b
PAvg
152
Center 2.685 @80 GHz - Span 22 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Froq 0ffser  Ref B dBc Lower gga dBe UPPer gBw
Carrier Power 5588 MHz  1.088 MHz -53.28 -22.97 -52.85 -22.55
36,32 dBm /  6.508 MHz 1.008 MHz -54.61 -24.29 -53.55 -23.24
10.6888 MHz  7-5HE MHz  1.888 MHz -53.92 -23.68 -55.35 -25.83
8.500 MHz 1.888 MHz -5.89 -26.57 -55.73 -25.41
9,500 MHz  1.888 MHz -56.71 -26.39 -55.82 -25.51
16,58 MHz 1.8 MHz -57.89 -26.77 -57.37 -27.85
1% Agilent @R Agilent @R
Mkrl 2.788 919 GHz
Ref 31 dBm #Atten 16 dB Ref 31 dBm #Htten 19 dB -42.58 dBm
s [ — s —
Log Loy
e Lo
B/ B/
ffst I ffst '
a1} T T &3
& I | B
] 4 | L
F13.8
Bin T
PAvy an PAva [
1 52 1 52
Center 2.685 600 GHz Span 34 MHz Center 2.685 008 GHz B Span 46 MHz
#Res BH 180 kHz YBH 1 MHz Sweep 20 ms (2001 pts) #Res BW 186 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RHS Results Froq Offset  Ref BW dBc LO¥er dEm dBe UPPEr gEn RMS Results Freq Offser  Ref BW  dBc Lower ggn dBe Upper gpy
Carrier Power 1158 MHz ~ 1.888 MHz -59.25 -28.72 -57.67 -27.14 Carrier Power  17.58 MHz  1.008 MHz -6A.67 -30.48 -608.88 -30.53
36.53 dbn ¢ 12.58 MHz  1.88@ MHz -59.84 -29.32 -59.45 -20.92 36,27 dBm /  18.58 MHz 1.008 MHz -61.42 -31.15 -68.12 20,84
19.8888 MHz  13.58 MHz 1.888 MHz -G6.95 -38.43 -61.83 -30.58 1p.pa@@ Myz  19.58 MHz  1.888 MHz -E1.13 -30.85 -68.92 -30.64
14,50 MHz  1.888 MHz -68.81 -29.48 -58.34 -28.81 268,50 MHz  1.888 MHz -BL.11 -30.84 -BL.52 -31.25
15.50 MHz  1.888 MHz -E1.75 -31,22 -6B.95 -30.42 21,58 MHz 1888 MHz -E8.73 -30.45 -59.82 -29.55
16.58 MHz  1.888 MHz -61.11 -30,58 -68.97 -38.44 22,50 MHz  1.888 MHz -EB.39 -30,12 -60.87 -30.68
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

HERMON LABORATORIES

Test specification: Section 27.53(m)(2), Conducted spurious emissions at the band edges
Test procedure: 47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.3.7 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 31 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ret 30 dBm Atten 18 dB
e | |
Log
e . L L
B/ KRR i
st | |
1]
B I
e .
PAvg
152
Center 2,630 008 GHz B Span 32 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frog 0ffser  Ref B dBc Lower oga dBe UPPer gy
Carrier Power  18.58 MHz  1.088 MHz -53.81 -22.68 -51.97 -20.75
31.22 dBm /  11.58 MHz 1.808 MHz -53.33 -22.12 -53.18 -21.88
20.6888 Myz  12.58 MHz  1.888 MHz -54.83 -23.51 -52.88 -21.66
13,50 MHz 1888 MHz -54.29 -23.87 -55.15 -23.93
14,58 MHz 1888 MHz -55.3@ -24,89 -5E.65 -24.,43
15.58 MHz 1.8 MHz -GE.B@ -24,78 -57.85 -25.84
1% Agilent @R Agilent @R
Ref 38 dBm Atten 16 dB Ref 38 dBm Atten 16 dB
s | | | [ivs \ | \
Log Loy
19 Lo
dB/ B/
Offst ! st T i
50 &3
dB B |
! N ! |
Wﬁ“% Sial i T
PRvy PAva |t
W1 §2 1 52
Center 2,530 009 GHz N Span 46 MHz Center 2530 808 GHz B Span 56 MHz
#Res BH 180 kHz YBH 1 MHz Sweep 20 ms (2001 pts) #Res BW 186 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RHS Results Froq Offset  Ref BW dBc LOWer dEm dBe UPPEr gBn RMS Results Freq Offser  Ref BW  dBc Lower ggn dBe Upper gpy
Carrier Power 1658 MHz  1.888 MHz -56.94 -25.71 -56.76 -25.52 Carrier Power 22,58 MHz  1.008 MHz -59.88 -28.72 -59.74 -26.58
31,23 dBn ¢ 17.58 MHz  1.88@ MHz -56.56 -25.33 -56.93 -25.69 31,16 dBm /  23.58 MHz 1.808 MHz -61.19 -30.83 -61.83 -29.87
29.8888 MHz  19.58 MHz 1888 MHz -57.37 -26.14 -57.95 -26.72 2p.pa@A MHz  24.5H MHz  1.888 MHz -EB.32 -29.16 -61.52 -38.36
19,50 MHz  1.888 MHz -56.23 -25.88 -57.14 -25.98 25.50 MHz  1.888 MHz -E1.36 -30.28 -60.98 -29.74
28,50 MHz  1.888 MHz -58.28 -27.85 -58.69 -27.45 26.50 MHz  1.888 MHz -EL.46 -30.38 -61.97 -30,81
21.58 MHz  1.888 MHz -58.81 -26.78 -58.25 -28.81 27.58 MHz  1.888 MHz -E1.78 -38.53 -61.82 -30,66
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

HERMON LABORATORIES

Test specification: Section 27.53(m)(2), Conducted spurious emissions at the band edges
Test procedure: 47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.3.8 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 31 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
% Agilent @R
Ret 30 dBm Atten 18 dB
kAvY
Log
e
B/
st
1]
B
PAvg
152
Center 2,656 808 GHz B Span 32 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frog 0ffser  Ref B dBc Lower gga dBe UPPer gy
Carrier Power  18.58 MHz  1.008 MHz -52.42 -21.78 -51.75 -21.12
36,64 dBm /  11.58 MHz 1.808 MHz -51.37 -20.74 -53.15 -22.51
2a.6a88 MHz  12.58 MHz  1.888 MHz -53.92 -23.28 -53.94 -23.38
13,50 MHz 1888 MHz -53.94 -23.30 -54.13 -23.508
14,58 MHz 1888 MHz -54.29 -23.66 -55.35 -24,71
15,58 MHz 1.8 MHz -5E.35 -24,71 -GSE.67 -26.84
% Agilent @ R - Agilent &R
Ref 38 dBm Atten 16 dB Ref 38 dBm Atten 18 dB
#Avg Ava ‘ ‘
Log og
19 ]
dB/ B/
Dffst ! ffat | m L ' ! 1
59 [
dB I B
|
PAvg Avg
WL §2 1 52
Center 2.656 @08 GHz N Span 46 MHz Center 2.656 000 GHz B Span 56 MHz
#Res BH 180 kHz VEH 1 MHz Sweep 20 ms (2001 pts) #Res BHW 108 kHz VBH 1 MHz Sweep 20 ms (2001 prs)
RMS Results Frog 0ffset  Ref BW  dBc Lower ggn dBe UPPer gen RMS Results Freq Offzer  Ref BW  dBc Lower ggn dBe UPPEr B
Carrier Power  16.58 MHz  1.808 MHz -54.58 -23.84 -55.56 -25.98 Carrier Power  22.58 MHz  1.888 MHz -58.88 -268.19 -59.55 -29.84
36.6E dBm ¢ 17.58 MHz  1.884 MHz -55.52 -24.85 -57.54 -26.88 30,61 dBn ¢ 23.58 MHz  1.888 MHz -59.39 -208.78 -68.25 -29.55
26.8888 MHz  L19.58 MHz 1888 MHz -5E.E7 -26.88 -57.23 -26.55 26.0888 MHz  24.58 MHz  1.888 MHz -59.76 -29.16 -BL.5E -38.95
19,50 MHz 1.8 MHz -5E.89 -26.23 -58.58 -27.81 25.58 MHz 1,888 MHz -58.74 -29.13 -EB.95 -38.35
208,58 MHz  1.888 MHz -58.1@ -27.43 -58.28 -27.62 26.58 MHz 1888 MHz -E8.38 -29.569 -EB.80 -38.28
21,58 MHz  1.888 MHz -5E.77 -26.11 -58.51 -28.85 27.50 MHz 1888 MHz -59.58 -28.97 -EB.45 -29.85
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.3.9 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: QPSK
MODULATING SIGNAL: PRBS
BIT RATE: 31 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ret 30 dBm Atten 18 dB
kAvY
Log
e
B/
st ]
1] i
B I
Il
A Gt T
PAvg
152
Center 2,680 808 GHz B Span 32 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frog 0ffser  Ref B dBc Lower gga dBe UPPer gBw
Carrier Power  18.58 MHz  1.088 MHz -53.09 -22.78 -52.84 -22.45
36,39 dBm /  11.58 MHz 1.808 MHz -52.86 -22.47 -54.81 -23.62
2a.6888 MHz  12.58 MHz  1.888 MHz -54.61 -24.23 -54.59 -24.28
13,58 MHz 1888 MHz -54.49 -24,18 -55.22 -24.,84
14,58 MHz 1888 MHz -54.12 -23.74 -55.76 -25.37
15,58 MHz 1.8 MHz -5E.54 -25.15 -57.33 -26.94
1% Agilent @R Agilent @R
Ref 38 dBm Atten 16 dB Ref 38 dBm Atten 16 dB
#Avg Fwvg |
Log Loy
19 Lo
dB/ B/
Offst T ! st i [
50 &3 i
dB B
1 (N
PAvy PAva
W1 §2 1 52
Center 2.68 B GHz Span 46 MHz Center 2.680 008 GHz Span 56 MHz
#Res BH 180 kHz YBH 1 MHz Sweep 20 ms (2001 pts) #Res BW 186 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RHS Results Froq Offset  Ref BW  dBc LOWer dEm dBe UPPEr gBn RMS Results Freq Offser  Ref BW  dBc Lower ggn dBe Upper gpy
Carrier Power 1658 MHz  1.888 MHz -57.43 -27.89 -56.64 -26.38 Carrier Power 22,58 MHz  1.088 MHz -58.35 -28.12 -59.75 -29.52
36,35 dBn ¢ 17.58 MHz  1.88@ MHz -57.44 -27.86 -59.14 -20.79 36,23 dBm /  23.58 MHz 1.808 MHz -59.41 -20.18 -68.87 -30.64
2g.8888 MHz  19.58 MHz  1.888 MHz -57.44 -27.18 -59.21 -20.87 op.pa@A Myz  24.58 MHz  1.888 MHz -58.13 -27.98 -6B.50 -38.36
19,50 MHz  1.888 MHz -57.59 -27.24 -58.65 -28.38 25.50 MHz  1.888 MHz -59.73 -29.58 -6.59 -30,37
28,50 MHz  1.888 MHz -57.59 -27.25 -58.15 -28.88 26.50 MHz  1.888 MHz -EB.36 -30,13 -68.48 -30,18
21.58 MHz  1.888 MHz -58.63 -28.28 -58.43 -29.88 27.50 MHz  1.888 MHz -EB.52 -30,29 -68.47 -30,24
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.3.10 Spurious emission at band edges test results at low carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE:

2620.0 — 2690.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 150 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ret 30 dBm Atten 18 dB
kAvY ‘
Log
e
B/
st J
1]
B
PR 20 P
PAvg
152
Center 2,630 008 GHz Span 32 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Freq 0ffser  Ref BW dBc LO%er gga B UePer gey
Carrier Power  18.58 MHz  1.088 MHz -53.22 -22.87 -52.49 -21.35
31.15 dBm /  11.58 MHz 1.808 MHz -55.02 -23.88 -53.69 -22.54
2a.6888 Myz  12.58 MHz  1.888 MHz -SE.13 -24.99 -54.41 -23.27
13,58 MHz 1888 MHz -56.24 -25.89 -54.95 -23.88
14,58 MHz 1888 MHz -5E.57 -25.42 -5E.13 -24,98
15.58 MHz 1.8 MHz -GE.53 -25.39 -GE.53 -25.38
Agilent @ R - Agilent &R
Mkrl 2.545 @19 GHz
Ref 38 dBm Atten 16 dB -34.74 dBm Ref 38 dBm Atten 18 dB
#Avg [ [ Frvg \
Log ng
19 ]
dB/ B/
Dffst T ffat T i
59 [
dB B
n Il
PAvg Avg
WL §2 1 52
Center 2.63 B GHz Span 46 MHz Center 2.630 009 GHz Span 56 MHz
#Res BH 180 kHz VEH 1 MHz Sweep 20 ms (2001 pts) #Res BHW 108 kHz VBH 1 MHz Sweep 20 ms (2001 prs)
RMS Results Frog 0ffset  Ref BW  dBc Lower ggm dBe UrPer gen RMS Results Freq Offzer  Ref BW  dBc Lower ggn dBe UPPEr B
Carrier Power  16.58 MHz  1.808 MHz -56.41 -25.38 -55.42 -24.39 Carrier Power  22.58 MHz  1.888 MHz -59.24 -208.13 -59.32 -28.28
31.83 dBm /1758 MHz  1.884 MHz -56.25 -25.23 -55.98 -25.95 31,11 dBn ¢ 23.58 MHz  1.888 MHz -60.18 -20.99 -68.83 -20.72
26.6888 MHz  L19.58 MHz 1888 [MHz -57.86 -25.98 -56.62 -25.59 26.0888 MHz  24.58 MHz  1.888 MHz -EB.72 -29.58 -GB.58 -29.49
19,50 MHz  1.888 MHz -58.36 -27.33 -58.18 -27.87 25.58 MHz 1888 MHz -EB.22 -29.18 -E1.24 -30.13
208,58 MHz 1.888 MHz -58.14 -27.11 -50.88 -27.97 26.58 MHz 1888 MHz -EB.5L -29.39 -EL.4E -38.35
21,58 MHz 1.888 MHz -57.99 -26.96 -58.55 -27.52 27.50 MHz 1888 MHz -E1.88 -30,68 -BZ.12 -31.81
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —

Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC
Remarks:

Plot 7.3.11 Spurious emission at band edges test results at mid carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE:

2620.0 — 2690.0 MHz

DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 150 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ret 30 dBm Atten 18 dB
kAvY
Log
e | |
B/
st | l
1]
B l
lud
\“llﬂdﬁi h[ulm.rr * 'r
PAvg
152
Center 2,656 808 GHz Span 32 MHz
#Res BH 190 kHz VBH 1 MHz Sweep 20 ms (1001 pts)
RMS Results Frog 0ffser  Ref B dBc Lower gga dBe UPPeEr gy
Carrier Power  18.58 MHz  1.008 MHz -51.28 -28.57 -51.56 -20.93
36,63 dBm /  11.58 MHz 1.008 MHz -52.48 -21.85 -52.64 -22.81
2a.0888 Myz  12.58 MHz  1.888 MHz -53.14 -22.51 -55.13 -24.58
13,50 MHz 1888 MHz -53.82 -23.19 -55.97 -25.34
14,58 MHz 1888 MHz -54.76 -24,14 -5E.78 -26.15
15,58 MHz 1.8 MHz -54.88 -24.25 -57.22 -26.59
1% Agilent @R Agilent @R
Ref 38 dBm Atten 16 dB Ref 38 dBm Atten 16 dB
#Avg #Avg ‘ |
Log Loy
19 Lo
dB/ B/
0ffst T T fist I ' "
50 &3
dB I B
|
H WMW W ' 1 W
PAvg T PAvg
W1 §2 1 52
Center 2.65 B GHz Span 46 MHz Center 2.656 008 GHz Span 56 MHz
#Res BH 180 kHz YBH 1 MHz Sweep 20 ms (2001 pts) #Res BW 186 kHz VBH 1 MHz Sweep 20 ms (2001 pts)
RHS Results Froq Offset  Ref BW  dBc LO%er gEm dBe UPPEr gEn RMS Results Freq Offser  Ref BW  dBc Lower ggn dBe Upper gpy
Carrier Power  16.56 MHz 1.888 MHz = ---- I -——- Carrier Power 22,56 [MHz  1.888 MHz -58.4@ -27.86 -GH.5A -29.96
— /  17.58 MHz  1.888 MHz ---—- — - 36,54 dBm /  23.58 MHz 1.808 MHz -59.24 -20.78 -68.85 -30.38
18.50 MHz  1.888 MH — - 24.58 MHz  1.888 MHz -59.34 -20.88 -6B.85 -29.52
20000 MK 10 e 1eR MHe — - 200000 MMz 50 Ch Mhe  Lgbn MHe 5915 -28.51 -60.23 -29.69
20,50 MHz  1.888 MHz — - 26.50 MHz  1.888 MHz -59.29 -28.75 -61.38 -30.84
21.50 MHz 1888 MHz = ---- — - — 27.50 MHz  1.888 MHz -58.91 -28.37 -61.84 -30.58
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Report ID: AIRRAD_FCC.24750.docx

Date of

Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Conducted spurious emissions at the band edges

Test procedure:

47 CFR, Sections 2.1051, 27.53; TIA/EIA-603-C, Section 2.2.13

Test mode: Compliance —
Date(s): 712912013 Verdict: PASS
Temperature: 24.2 °C Air Pressure: 1008 hPa Relative Humidity: 40 % | Power Supply: 48VDC

Remarks:

Plot 7.3.12 Spurious emission at band edges test results at high carrier frequency, 20 MHz EBW

ASSIGNED FREQUENCY RANGE: 2620.0 — 2690.0 MHz
DETECTOR USED: Average
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
BIT RATE: 150 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Agilent @R
Ret 30 dBm Atten 18 dB
kAvY
Log
e |
b/ A e T
st J
1] f
B
ﬂlﬂ‘ M "I‘,' ‘ , www”
PAvg
152
Center 2,680 808 GHz Span 32 MHz

#Res BH 190 kHz
RMS Results Freq nffset

VEW 1 MHz

Ref EW

dBe Lower gpy

Sweep 20 ms (1001 pts)

dEe UePer gpg

Carrier Power  18.58 MHz  1.008 MHz -52.68 -22.29 -53.47 -23.16
36,31 dBm /  11.58 MHz 1.808 MHz -53.81 -23.58 -54.98 -24.57
2a.6888 MHz  12.58 MHz  1.888 MHz -54.7% -24.45 -55.79 -25.48
13,50 MHz 1888 MHz -55.57 -25.27 -5E.77 -26.46
14,58 MHz 1888 MHz -55.76 -25.45 -5E.88 -25.69
15,58 MHz  1.88A MHz -GE.47 -26.16 -57.38 -26.39
. Agilent @R # Agilent @R
Ref 38 dBm Atten 18 dB Ref 38 dBm Atten 18 dB
g Fig -
Lag Log
19 e
dB/ B/
o
Offst ! N ) ffat !
L) a4}
dB B
'w‘#* ‘m T uw“vv* MN‘ T 1 | !W
PAva T PAvy -
Wl $2 1 52
Center 2,68 B GHz Span 46 MHz Center 2.680 @00 GHz N Span 56 MHz
#Res BH 100 kHz VBH 1 MHz Sweep 20 ms (2001 prs) #Res B 100 kHz VBH 1 MHz Sweep 20 ms (20081 pts)
RMS Results Freg 0ffser  Raf B dBe Lower ggn dBe UPPEr gB RMS Results Freq Dffser  Ref BW  dBc Lower ggy 4Be UpPer ggn
Carrier Power  16.58 MHz  1.888 MHz -57.85 -27.43 -57.78 -27.28 Carrier Power 22,58 MHz  1.888 MHz -59.74 -29.48 -59.35 -20.81
30,41 dBm ¢ 17.58 MHz 1.888 MHz -57.19 -26.78 -50.52 -28.11 30,34 dBn /  23.58 MHz  1.808 MHz -GA.22 -20.88 -50.28 -28.95
26.8888 MHz  16.58 MHz  1.888 MHz -57.51 -27.89 -5B.64 -28.23 2g.A888 MHz  24.58 MHz  1.888 MHz -58.81 -28.47 -68.93 -30.59
19,58 MHz  1.888 MHz -58.73 -28.32 -58.21 -27.88 25,50 MHz 1.8 MHz -59.75 -29.41 -B2.15 -31.81
20,58 MHz 1888 MHz -58.34 -28.93 -61.88 -30.59 26,50 MHz 1.8 MHz -6B.24 -29.99 -6L.13 -30.79
21.58 MHz  1.888 MHz -58.34 -28.93 -59.48 -29.85 27.58 MHz  1.888 MHz -61.24 -38.99 -E8.12 -29.78
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HERMON LABORATORIES

Test specification: Section 27.53(m)(2), Spurious emissions at RF antenna connector
Test procedure: Section 27.53(m)(2)
Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks:
7.4  Spurious emissions at RF antenna connector test
7.4.1 General

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

in Table 7.4.1.

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

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

emission testing

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

Figure 7.4.1 Spurious emission test setup, single output

Spectrum
analyzer

EUT Attenuator

A 4
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HERMON LABORATORIES

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

Test procedure: Section 27.53(m)(2)

Test mode: Compliance —

Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks:

Table 7.4.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 2620 — 2690 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 - 27000 MHz
DETECTOR USED: Peak
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION:
MODULATING SIGNAL: PRBS
BIT RATE: 75 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
NUMBER OF RF OUTPUTS: N=1
Frequency, SA reading, Attenuation, | Cable loss, RBW, _SpL_Jrious Limit, Margin, verdict
MHz dBm dB dB kHz emission, dBm dBm dB*
Low carrier frequency
All spurious were found at least 20 dB below the specified limit | Pass
Mid carrier frequency
All spurious were found at least 20 dB below the specified limit | Pass
High carrier frequency
All spurious were found at least 20 dB below the specified limit | Pass
NUMBER OF RF OUTPUTS: N=2
Frequency, SA reading, Attenuation, | Cable loss, RBW, Spqrious Limit, Margin, Verdict
MHz dBm dB dB kHz emission, dBm dBm dB*
Low carrier frequency
All spurious were found at least 20 dB below the specified limit | Pass
Mid carrier frequency
All spurious were found at least 20 dB below the specified limit | Pass
High carrier frequency
All spurious were found at least 20 dB below the specified limit | Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used
[ HL2455 | HL3442 | HL3787 | HL3818 | HL3901 | HL4367 |
Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

Verdict: PASS

7/30/2013

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

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

3 Agilent o R

Mkrl 31.577 kHz
Ref © dBm -57.39 dBm
#Peak
Log
18
dB/
Offst
28
dB
o]
-13.8
dBm

LaAw

Atten 10 dB

Y1 82
$3 FC
A AR
£
<58k
Swp

Start 9.088 kHz
#Res BH 1 kHz

Stop 150.009 kHz

YBH 3 kHz Sweep 476.7 ms (8192 pts)

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

% Agilent R

Mkrl 32.675 kHz
Ref 0 dBm ~57.35 dBm
#Peak
Log
1@
dB/

Offst

Atten 10 dB

Start 2.088 kH=z
#Res BH 1 kHz

Stop 150.088 kHz

YEH 3 kHz Sweep 476.7 ms (8192 pta)
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Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

Verdict: PASS

7/30/2013

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

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

3 Agilent o R

Mkrl 35,886 kHz
Ref © dBm -56.75 dBm
#Peak
Log
18
dB/
Offst
28
dB
D
-13.8
dBm

LaAw

Wi s2 i
53 FC [

A AA

£

<58k
Swp

Atten 10 dB

Start 9.088 kHz
#Res BH 1 kHz

Stop 150.009 kHz

YBH 3 kHz Sweep 476.7 ms (8192 pts)

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

% Agilent R

Mkrl 248 kHz
Ref 0 dBm ~69.37 dBm
#Peak
Log
1@
dB/

Offst

Atten 10 dB

Start 158 kHz
#Res BH 10 kHz

Stop 30.008 MHz

YEW 38 kHz Sweep 1.089 5 (8192 pts)
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

Verdict: PASS

7/30/2013

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

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

25 Agilent

Ref @ dBm

#Peak
Log
18
dB/
Dffst
28
dB

D
-13.8
dBm

LaAw

Wl 82

Start 158 kHz
#Res BH 10 kHz

©R
Mkrl 237 kHz

Atten 18 dB -69.91 dBm

Stop 30.008 MHz

VBW 38 kHz Sweep 1.003 5 (8192 pts)

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

% Agilent

Ref @ dBm

#Peak
Log
1@
dB/
Offst

Start 158 kHz
#Res BH 10 kHz

O R
Mkrl 165 kHz

Atten 16 dB —78.81 dBm

Stop 30.008 MHz

YEW 38 kHz Sweep 1.089 5 (8192 pts)
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Report ID: AIRRAD_FCC.24750.docx

Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

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

3 Agilent o R

Ref @
#Peak
Log
18
dB/
Dffst
28
dB

D
-13.8
dBm

LaAw

Y1 82
53 FC
A AA
£
FTun
Swp

Mkrl 927.76 MHz
B Atten 18 dB -61.35 dBm

FEOREVRIFFSRNH WSV SRS JOP WS PRIV MSFRI SRS N RORE WY AR

Start 3098 MHz Stop 1.008 B8 GHz
#Res BH 188 kHz YBH 388 kHz Sweep 328.2 ms (8192 pts)

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

% Agilent R

Ref @
#Peak
Log
1@
dB/
Offst

Mkrl 397.47 MHz
B Atten 16 dB -61.25 dBm

RPTRSTRSRVHPRS FRTFOI I, SRRV RN VY R WPIPPY PP AT

Start 30.009 MHz Stop 1.068 B GHz
#Res BH 100 kHz YEH 306 kHz Sweep 328.2 ms (8192 pta)
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Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013

Verdict:

PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

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

3 Agilent o R

Ref @ dBm Atten 10 dB

Mkrl 480.84 MHz
—61.13 dBm

#Peak
Log

18

dB/
Offst

Start 30.80 MHz

#Res BH 106 kHz YEH 360 kHz Sweep 328

Stop 1,98

88 GHz
.2 ms (8192 pts)

Plot 7.4.10 Spurious emission measurements in 1000 - 2602 MHz range at low carrier frequency

% Agilent o R

Mkrl 2.601 2 GHz

Ref @ dBm #Arren 2 dB

-22.93 dBm

#Peak
Log

18

dB/

Jffst
4

Start 1,099 900 GHz

#Res BH 1 MHz YEH 3 MHz

Stop 2.602 @88 GHz
Sweep 28 ms (4001 nrs)
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Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.4.11 Spurious emission measurements in 2648 - 2700 MHz range at low carrier frequency

25 Agilent

Ref @ dBm #Atten 2 dB

R

Mkrl 2.677 952 GHz
-35.74 dBm

#Avg
Log

18

dB/
Offst

EN

Mol
o

v " A . N
e e T e el L

Start 2.648 088 GHz
#Res BH 1 MHz

YBH 3 MHz

Stop 2.700 686 GHz
Sweep 20 ms (1801 prs)

NOTE: Average Detector with Gating was used

Plot 7.4.12 Spurious emission measurements in 2700 - 3000 MHz range at low carrier frequency

45 Agilent

Ref @ dBm #Atten 6 dB

R

Mkrl 2.708 3 GHz
-25.85 dBm

#Peak
Log

19

dB/
Offst

bbby b

Moo,

"

TONETRN IR Y At b

Start 2.700 0 GHz
#Hes BH 1 MHz

YBH 3 MHz

Stop 3.068 6 GHz
Sweep 28 ms (1001 ps)
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Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.4.13 Spurious emission measurements in 1000 - 2590 MHz at mid carrier frequency

3 Agilent o R
Mkrl 2.531 6 GHz
Ref 8 dBm #ftten 2 dB -26.92 dBm
#Pealk
Log
16
dB/

1

MMWWM

Start 1.800 @ GHz

Stop 2.590 @ GHz

#Res BW 1 MHz YEW 3 MHz Sweep 20 ms (4001 prs)

Plot 7.4.14 Spurious emission measurements in 2590 - 2633 MHz range at mid carrier frequency

45 Agilent

Ref @ dBm #Arren 2 dB

O R
Mkrl 2.63@ 893 GHz
-31.56 dBm

#Avg
Log

18

dB/

Offst
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dB

D
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2130 P el A4 Sl

dBm
PARvg

W1 82

S3 FC
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£
FTun

Swp

Start 2.599 900 GHz

Stop 2.633 000 GHz

#Res BH 1 MHz YEW 3 MHz Sweep 28 ms (1081 prs)

NOTE: Average Detector with Gating was used
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Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.4.15 Spurious emission measurements in 2679 - 2705 MHz range at mid carrier frequency

25 Agilent

Ref @ dBm #Atten 2 dB

©R
Mkrl 2.680 484 GHz
-33.94 dBm

#Avg
Log

18

dB/
Offst

9|13.@ MWM bt

i Wrabeln

Start 2.679 908 GHz

#Res BH 1 MHz YBH 3 MHz

Stop 2.765 @88 GHz
Sweep 20 ms (1001 prs)

NOTE: Average Detector with Gating was used

Plot 7.4.16 Spurious emission measurements in 2705 - 3000 MHz range at mid carrier frequency

45 Agilent

Ref @ dBm #Atten 2 dB

OR
Mkrl 2.705 590 GHz
-24.88 dBm

#Peak
Log

Fen i
v

Start 2.785 8080 GHz

#Res BW 1 MHz YBH 3 MHz

Stop 3.000 080 GHz
Sweep 28 ms (1001 ps)
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Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013

Verdict:

PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.17 Spurious emission measurements in 1000 - 2590 MHz at high carrier frequency

25 Agilent

Ref @ dBm #Atten 2 dB

QR

Mkrl 2.178 2 GHz

-26.81 dBm

#Peak
Log

18

dB/
Offst

Start 1.088 @ GHz
#Res BH 1 MHz

YBH 3 MHz

Stop 2.5

G & GHz

Sweep 20 ms (1001 prs)

Plot 7.4.18 Spurious emission measurements in 2590 — 2662 MHz range at high carrier frequency

45 Agilent

Ref @ dBm #Arren 2 dB

@R

Mkrl 2.659 912 GHz

-31.73 dBm

#Avg
Log

18

dB/
Offst

sty A e g

p—

bl )

s

Start 2.599 600 GHz
#Res BH 1 MHz

YEH 3 MHz

Stop 2.662

808 GHz

Sweep 28 ms (1081 prs)

NOTE: Average Detector with Gating was used
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Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.4.19 Spurious emission measurements in 2712 - 3000 MHz range at high carrier frequency

3 Agilent o R

Ref 0
#Peak
Log
18
dB/
Offst

Mkrl 2.714 592 GHz
B #Htten 2 dB -25.53 dBm

BT
T
3

- NTFUN O ) PPV OO PP P T

Start 2.712 880 GHz Stop 3860 680 GHz
#Res BW 1 MHz YEW 3 MHz Sweep 20 ms (1001 prs)

Plot 7.4.20 Spurious emission measurements in 3000 - 7000 MHz range at low carrier frequency

% Agilent o R

Ref 0
#Peak
Log
18
dB/
Offst

Mkrl €.389 1 GHz
dBri Atten 16 dB -44.93 dBm

Wmm-#@

Start 3,000 @ GHz Stop 7.008 B GHz
#Res BH 1 MHz YEW 3 MHz Sweep 48,41 ms (8192 pta)
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Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.4.21 Spurious emission measurements in 3000 - 7000 MHz at mid carrier frequency

3 Agilent o R

Ref 0
#Peak
Log
18
dB/
Offst

Mkrl 6.781 2 GHz
B Atten 16 dB -45.16 dBm

Start 3.008 @ GHz Stop 7.080 8 GHz
#Res BW 1 MHz YEW 3 MHz Sweep 40.41 ms (8192 pts)

Plot 7.4.22 Spurious emission measurements in 3000 - 7000 MHz at high carrier frequency

% Agilent R
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#Peak
Log
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dB/
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dBm
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Mkrl 6.964 & GHz
B Atten 16 dB -45.13 dBm

mewﬂﬁﬁﬁ

Start 3.000 § GHz Stop 7.000 @ GHz
#Res BH 1 MHz YBH 3 MHz Sweep 48.41 ms (8192 pts)
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Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013

Verdict: PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.23 Spurious emission measurements in 7000 - 11000 MHz range at low carrier frequency

25 Agilent

Ref 0
#Peak
Log
18
dB/
Offst

dBm Atten 10 dB

©R
Mkrl 7.696 9 GHz
-44.95 dBm

Start 7.008 @ GHz
#Res BH 1 MHz

YBH 3 MHz

Stop 11,608 @ GHz
Sweep 40.41 ms (8192 pts)

Plot 7.4.24 Spurious emission measurements in 7000 - 11000 MHz at mid carrier frequency

45 Agilent

Ref 0
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-44.62 dBm

Start 7.000 B GHz
#Res BH 1 MHz
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Stop 11.068 & GHz
Sweep 48,41 ms (8192 pta)
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Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013

Verdict: PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.25 Spurious emission measurements in 7000 - 11000 MHz at high carrier frequency

25 Agilent

Ref 0
#Peak
Log
18
dB/
Offst

dBm Atten 10 dB

R
Mkrl 18.389 1 GHz
-45.85 dBm

Start 7.800 @ GHz

#Res BH 1 MHz

YBH 3 MHz

Stop 11,608 @ GHz
Sweep 40.41 ms (8192 pts)

Plot 7.4.26 Spurious emission measurements in 11000 - 15000 MHz range at low carrier frequency

Ref 0
#Peak
Log
18
dB/
Offst
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#Res BH 1 MHz

2 Agilent

dBm Arren 18 o8

R
Mkrl 13.677 € GHz
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W

13.008 0 GHz

YEH 3 MHz

Span 4 GHz
Sweep 48,41 ms (8192 pta)
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Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013 Verdict:

PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.27 Spurious emission measurements in 11000 - 15000 MHz at mid carrier frequency

3 Agilent o R

Mkrl 13.887 6 GHz
Ref 8 dBm -41.69 dBm
#Pealk
Log
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dB/

Offst

Atten 10 dB

Start 11.089 8 GHz
#Res BH 1 MHz

Stop 15,008 & GHz

YEW 3 MHz Sweep 40.41 ms (8192 pts)

Plot 7.4.28 Spurious emission measurements in 11000 - 15000 MHz at high carrier frequency

% Agilent o R

Mkrl 13.916 9 GHz
Ref & dBm -39.49 dBm
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Offst

Arren 18 o8

W

Start 11000 @ GHz
#Res BH 1 MHz

Stop 15.008 @ GHz

YEW 3 MHz Sweep 48,41 ms (8192 pta)
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Date of Issue: 6-Aug-13

Test specification:

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

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013 Verdict:

PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.29 Spurious emission measurements in 15000 - 19000 MHz range at low carrier frequency

3 Agilent o R

Mkrl 15.44% 8 GHz
Ref 8 dBm -48.99 dBm
#Pealk
Log
16
dB/

Offst

Atten 10 dB

Start 15.089 8 GHz
#Res BH 1 MHz

Stop 19.008 & GHz

YEW 3 MHz Sweep 40.41 ms (8192 pts)

Plot 7.4.30 Spurious emission measurements in 15000 - 19000 MHz at mid carrier frequency

% Agilent o R

Mkrl 15,633 4 GHz
Ref & dBm -40.42 dBm
#Peak
Log
18
dB/

Offst

Arren 18 o8

WWMW“‘WW

Start 15.000 @ GHz
#Res BH 1 MHz

Stop 19.008 @ GHz

YEW 3 MHz Sweep 48,41 ms (8192 pta)
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Section 27.53(m)(2), Spurious emissions at RF antenna connector

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013

Verdict: PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.31 Spurious emission measurements in 15000 - 19000 MHz at high carrier frequency

25 Agilent

Ref 0
#Peak
Log
18
dB/
Offst

QR

dBm Atten 10 dB

Mkrl 15.489 8 GHz
-41.26 dBm

Start 15.000 @ GHz

#Res BH 1 MHz

YBH 3 MHz

Stop 19.008 & GHz

Sweep 40.41 ms (8192 pts)

Plot 7.4.32 Spurious emission measurements in 19000 - 23000 MHz range at low carrier frequency

45 Agilent

Ref 0
#Peak
Log
18
dB/
Offst

@R

dBm Arren 18 o8

Mkrl 22.669 9 GHz
-39.82 dBm

WWWM

Start 139090 @ GHz

#Res BH 1 MHz

YEH 3 MHz

Stop 23.008 @ GHz

Sweep 48,41 ms (8192 pta)
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Section 27.53(m)(2), Spurious emissions at RF antenna connector

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s):

7/30/2013 Verdict:

PASS

Temperature: 24.0 °C

Air Pressure: 1006 hPa Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks:

Plot 7.4.33 Spurious emission measurements in 19000 - 23000 MHz at mid carrier frequency

3 Agilent o R

Mkrl 26.759 5 GHz
Ref 8 dBm -39.67 dBm
#Pealk
Log
16
dB/

Offst

Atten 10 dB

=
.

Start 19.089 8 GHz
#Res BH 1 MHz

Stop 23.008 & GHz

YEW 3 MHz Sweep 40.41 ms (8192 pts)

Plot 7.4.34 Spurious emission measurements in 19000 - 23000 MHz at high carrier frequency

% Agilent o R

Mkrl 26,615 9 GHz
Ref & dBm -39.51 dBm
#Peak
Log
18
dB/

Offst

Arren 18 o8

WMWW

Start 19.000 @ GHz
#Res BH 1 MHz

Stop 23.008 @ GHz

YEW 3 MHz Sweep 48,41 ms (8192 pta)
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Section 27.53(m)(2), Spurious emissions at RF antenna connector

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC

Remarks:

Plot 7.4.35 Spurious emission measurements in 23000 - 27000 MHz range at low carrier frequency

3 Agilent o R
Mkrl 26.781 7 GHz
Ref 8 dBm Atten 18 dB -35.42 dBm
#Pealk
Log

18
dB/

Start 23.000 @ GHz Stop 27.008 @ GHz
#Res BW 1 MHz YEW 3 MHz Sweep 40.41 ms (8192 pts)

Plot 7.4.36 Spurious emission measurements in 23000 - 27000 MHz at mid carrier frequency

% Agilent o R

Ref 0
#Peak
Log
18
dB/
Offst

Mkrl 26.676 2 GHz
dBri Atten 16 dB -35.98 dBm

Start 23.000 @ GHz Stop 27.008 & GHz
#Res BH 1 MHz YEW 3 MHz Sweep 48,41 ms (8192 pta)

Page 66 of 98



Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

HERMON LABORATORIES

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

Test procedure: Section 27.53(m)(2)

Test mode: Compliance —

Date(s): 7/30/2013 Verdict: PASS
Temperature: 24.0 °C Air Pressure: 1006 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks:

Plot 7.4.37 Spurious emission measurements in 23000 - 27000 MHz at high carrier frequency

3 Agilent o R
Mkrl 26.728 5 GHz
Ref 8 dBm Atten 18 dB ~35.86 dBm
#Pealk
Log
16
dB/

Start 23.000 @ GHz Stop 27.008 @ GHz
#Res BW 1 MHz YEW 3 MHz Sweep 40.41 ms (8192 pts)
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HERMON LABORATORIES

Test specification: Section 27.53(m)(2), Radiated spurious emissions

Test procedure: Section 27.53(m)(2)

Test mode: Compliance

Date(s):

7/31/2013 Verdict: PASS

Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks:

7.5
7.5.1

7.5.2
7521
7522

7.5.2.3

7.5.3
7531
7.5.3.2

7.5.3.3

Radiated spurious emission measurements

General

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

Table 7.5.1 Radiated spurious emission test limits

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

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

* - Excluding the band emission

** - P is transmitter output power in Watts

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

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

The EUT was set up as shown in Figure 7.5.1, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.5.2 and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.5.2, energized and the performance check was conducted.

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

The worst test results (the lowest margins) were recorded in Table 7.5.2 and shown in the associated plots.
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Test specification:

Section 27.53(m)(2), Radiated spurious emissions

Test procedure: Section 27.53(m)(2)

Test mode: Compliance —

Date(s): 7/31/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Figure 7.5.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band

Wooden
table

Flush
mounted
turn table

Height

A

Test distance

EUT

Ground plane

A 4

Loop antenna

1.0m

Aucxilliary
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Power
supply

Spectrum
analyzer/
EMI receiver

Figure 7.5.2 Setup for spurious emission field strength measurements above 30 MHz
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Test
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Section 27.53(m)(2), Radiated spurious emissions

Test procedure: Section 27.53(m)(2)

Test mode: Compliance

Date(s): 7/31/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.5.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

2620-2690 MHz

3m

Semi anechoic chamber
0.8m

0.009 — 27000 MHz
Peak

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: 64 QAM
MODULATING SIGNAL: PRBS
EBW: 10 MHz
BIT RATE: 75 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uVv/m) dB(uv/m) dB* kHz polarization height, m degrees
Low carrier frequency MHz
No emissions were found
Mid carrier frequency MHz
No emissions were found
High carrier frequency MHz
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.
Reference numbers of test equipment used
HL 0446 HL 0604 HL 0768 HL 0769 HL 2871 HL 2909 HL 3818 HL 4114
HL 4347

Full description is given in Appendix A.
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Date of Issue: 6-Aug-13

Test specification:

Section 27.53(m)(2), Radiated spurious emissions

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance Verdict:

Date(s):

7/31/2013

PASS

Temperature: 23.4 °C

Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks:

Plot 7.5.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 9.110 kHz
Ref 100 dBp/m Atten 5 dB 70.53 dBpv/m
Peak
Log
10
dBf O Coupled
DI
844
dBp/m
182
53 FC
FURPLY
Start 9 kHz Stop 150 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 520.3 ms (2310 pts)
|
Plot 7.5.2 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 11.344 kHz
Ref 100 dBp/m Atten 5 dB 71.04 dBpv'm
Peak
Log
10
dBf O Coupled

DI
844
dBp/m

W1 B2
53 FC

Start 9 kHz Stop 150 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 520.3 ms (2310 pts)
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Section 27.53(m)(2), Radiated spurious emissions

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Date(s): 7/31/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:
Plot 7.5.3 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

i Agilent

High
Vertical and Horizontal
3m

R T

Ref 100 dBp/m
Peak

Atten 5 dB

Mkr1 9.766 kHz
70.86 dBpv/m

DI
844
dBp/m

W1 B2
53 FC
A AN

Start 9 kHz
#Res BW 1 kHz

#VBW 3 kHz

DT Caupled

Stop 150 kHz
Sweep 520.3 ms (2310 pts)

Plot 7.5.4 Radiated emission measurements in 0.15 - 30 MHz range

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

i Agilent

Semi anechoic chamber
Low
Vertical and Horizontal
3m

R T

Ref 100 dBp/m
Peak

Log

10

Atten 5 dB

Mkr1 152.079 kHz
58.68 dBuv/m

dB/

L

DI
844
dBp/m

W1 B2
53 FC

Start 150 kHz
#Res BW 10 kHz

H#VBW 30 kHz

DT Crupled

Stop 30 MHz
Sweep 344.4 ms (2310 pts)
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Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance
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Remarks:
Plot 7.5.5 Radiated emission measurements in 0.15 - 30 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 165.936 kHz
Ref 100 dBp/m Atten 5 dB 58.42 dBpv/m
Peak
Log
10
dBf O Coupled
DI I
844
dBp/m
W1 52
53 FC
AAL
Start 150 kHz Stop 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (2310 pts)

Plot 7.5.6 Radiated emission measurements in 0.15 - 30 MHz range

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

i Agilent

Semi anechoic chamber
High
Vertical and Horizontal
3m

R T

Ref 100 dBp/m Atten 5 dB
Peak
Log

10

Mkr1 162.171 kHz
59.95 dBpv/m

dB/

DI
844
dBp/m

W1 B2
53 FC

Start 150 kHz
#Res BW 10 kHz

H#VBW 30 kHz

DT Crupled

Stop 30 MHz
Sweep 344.4 ms (2310 pts)
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Section 27.53(m)(2), Radiated spurious emissions

Test procedure:

Section 27.53(m)(2)

Test mode: Compliance —
Date(s): 7/31/2013 Verdict: PASS
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Remarks:

Plot 7.5.7 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 181.42 MHz
Ref 107 dBp/m Atten 10 dB 54,84 dBpvim
Peak
Log
10
dB/
DI
844
dBp/m 1
M1 szww
53 FC
FURPLY
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)
|
Plot 7.5.8 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 159.71 MHz
Ref 107 dBp/m Atten 10 dB 54,68 dBpv/m
Peak
Log
10
dB/
DI
844
dBp/m 1
. SQMWMM&/\’\M
53 FC
FURPLY
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)
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Plot 7.5.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 155.45 MHz
Ref 100 dBp/m Atten 5 dB 53.37 dBpvim
Peak
Log
10
dB/
DI
844 >
dBp/m
e M\}M
53 FC
AAL
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)
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Section 27.53(m)(2), Radiated spurious emissions

Test procedure:

Section 27.53(m)(2)

Test mode:

Compliance

Verdict: PASS

Date(s):

7/31/2013

Temperature: 23.4 °C

Air Pressure: 1005 hPa

Relative Humidity: 41 %

| Power Supply: 48VDC

Remarks:

Plot 7.5.10 Radiated emission measurements in 1000 — 8000 MHz range

TEST SITE:
CARRIER FREQUENCY:

ANTENNA POLARIZATION:

TEST DISTANCE:
0 Agilent

Semi anechoic chamber
Low
Vertical and Horizontal
3m

R T

Ref 90 dBuv/im
Peak

Mkr1 2.6220 GHz

#Atten 0 dB 66.09 dBpv/m

Log
10
dB/

DI
844
dBpv/m

M1 52
53 FC
A AN

Start 1 GHz
#Res BW 1 MHz

Stop 8 GHz

#VBW 3 MHz Sweep 81.91 ms (8192 pts)

NOTE: 2620 MHz - carrier frequency

Plot 7.5.11 Radiated emission measurements in 1000 — 8000 MHz range

TEST SITE:
CARRIER FREQUENCY:

ANTENNA POLARIZATION:

TEST DISTANCE:
0 Agilent

Semi anechoic chamber
Mid
Vertical and Horizontal
3m

R T

Ref 90 dBuv/im
Peak

Mkr1 2.6545 GHz

#Atten 0 dB 68.83 dBuv/m

Log
10
dB/

DI
844
dBpv/m

W1 B2
53 FC
A AN

Start 1 GHz
#Res BW 1 MHz

Stop 8 GHz

#VBW 3 MHz Sweep 81.91 ms (8192 pts)

NOTE: 2654 MHz - carrier frequency
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Plot 7.5.12 Radiated emission measurements in 1000 — 8000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 2.6870 GHz
Ref 90 dBpvim #Atten 0 dB 69.44 dBpv/im
Peak
Log
10
dB/ -
]|
844
dBp/m
W2
S3 FC
A AA
Start 1 GHz Stop 8 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts)

NOTE: 2687 MHz - carrier frequency

Plot 7.5.13 Radiated emission measurements in 8000 — 18000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 17.9023 GHz
Ref 90 dBpvim #Atten 0 dB 59.31 dBpv'/m
Peak
Log
10
dB/
o M
844
dBpv/m
M1 52
53 FC
FURPLY
Start 8 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts)
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Plot 7.5.14 Radiated emission measurements in 8000 — 18000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 16.7804 GHz
Ref 90 dBpvim #Atten 0 dB 59.28 dBpv/m
Peak
Log
10
dB/
0 M
844
dBpv/m
182
53 FC
FURPLY
Start 8 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts)

Plot 7.5.15 Radiated emission measurements in 8000 — 18000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
% Agilent R T
Mkr1 17.0892 GHz
Ref 90 dBpvim #Atten 0 dB 59.31 dBpv'/m
Peak
Log
10
dB/
1 M
844
dBpv/m
M1 52
53 FC
FURPLY
Start 8 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 81.91 ms (8192 pts)
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Plot 7.5.16 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Ref 98 dBpl/m #Atten 6 dB

Semi anechoic chamber
Low

Vertical and Horizontal
3m

QR
Mkrl 26.394 2 GHz
47.66 dBpY/m

#Peak

Log

19
dB/

ol
84,4

dBpl/

¥l 82

Lefiv WWMWW

$3 FC
A AA

£
FTun

Swp

Start 18.080 & GHz

Stop 26.508 & GHz

#Res BH 1 MHz YBH 3 MHz Sweep 42.59 ms (8192 pts)

Plot 7.5.17 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber

Mid

Vertical and Horizontal

3m
- Agilent & R

Mkrl 26.479 2 GHz

Ref 98 dBpv/m #Atten 6 dB 47.46 dBpY/m
#Peak
Log
10
dB/
DI

W1 52

34.4
HEpY/
LORY ot

53 FC
A AR

£if
FTun

Swp

Start 18.080 8 GHz

Stop 26.508 § GHz

#Res BH 1 MHz YBH 3 MHz Sweep 42.59 ms (8192 pts)
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Plot 7.5.18 Radiated emission measurements in 18000 — 26500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

5 Agilent

Ref 98 dBpl/m #Atten & dB

Semi anechoic chamber
High
Vertical and Horizontal
3m
@R
Mkrl 26.459 § GHz
47.47 dBpY/m

#Pealk

Log

18
dB/

Dl

B/

W1 52

Lghv WWMWWMW

53 FC
A AR

£if
FTun

Swp

Start 18.080 8 GHz

Stop 26.508 § GHz

#Res BH 1 MHz YBH 3 MHz Sweep 42.59 ms (8192 pts)

Plot 7.5.19 Radiated emission measurements in 26500 — 27000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

# Agilent

Ref 98 dBpl/m Atten 10 dB

Semi anechoic chamber
Low
Vertical and Horizontal
3m
@R
Mkrl 26.629 35 GHz
48,57 dBpY/m

#Pealk

Log

18
dB/

1]

LS4 T PRSRVSTYYO A8 FRTRPEN KOS AR SFVNTY SO G RPN

LgFw

Wl 52

53 FC
A AR

£
FTun

Swp

Center 26.758 88 GHz

Span 588 MHz

#Res BH 1 MHz VEH 3 MHz Sweep 2.73 ms (8192 pts)
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Date(s): 7/31/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:
Plot 7.5.20 Radiated emission measurements in 26500 — 27000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
# Agilent @R
Mkrl 26.712 06 GHz
Ref 98 dBp/m Atten 18 dB 48.89 dBpY/m
#Peak
Log
18
dB/
ol
844 1
R RGPS AW A AFPHSEE SUNPUN FFPONFY O I
LgPw
Wl os2
$3 FC
A AR
£0F:
FTun
Swp
Center 25.750 86 GHz Span 508 MHz
#Res BH 1 MHz YBH 3 MHz Sweep 2.73 ms (8192 pts)
Plot 7.5.21 Radiated emission measurements in 26500 — 27000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

High
Vertical and Horizontal
3m

# Agilent

Ref 98 dBpl/m Ptten 10 dB

QR
Mkrl 26.688 81 GHz
47.89 dBpV/m

#Peak

Log

18
dB/

D

LI T VSPE YGRS AR PRV FORYPRT| PP RO SO PO

LgPw

¥l 82

$3 FC
A AA

£
FTun

Swp

Center 26.758 88 GHz

#Res BH 1 MHz YBH 3 MHz

Span 508 MHz
Sweep 2.73 ms (8192 pts)
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Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode:

Compliance

Date(s):

7/30/2013 - 8/1/2013

Verdict:

PASS

Temperature: 23.4 °C

Air Pressure: 1005 hPa

Relative Humidity: 41 %

| Power Supply: 48VDC

Remarks:

7.6  Frequency stability test

7.6.1 General

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

in Table 7.6.1.

Table 7.6.1 Frequency stability limits

Assigned frequency, MHz

Maximum allowed frequency displacement

2620.0 — 2690.0

The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

7.6.2 Test procedure

7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.

7.6.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.

7.6.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.

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

7.6.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.

7.6.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.6.2.

Variable
power supply

Figure 7.6.1 Frequency stability test setup

Voltmeter

[
[
|
} EUT
[
[
[
[
|

Spectrum
analyzer

|
|
|
} Attenuator
|
|
|
|
|

Page 82 of 98



HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode: Compliance —

Date(s): 7/30/2013 - 8/1/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Table 7.6.2 Frequency stability test results

ASSIGNED FREQUENCY:

2620.0 — 2690.0 MHz

NOMINAL POWER VOLTAGE: 48 VDC

TEMPERATURE STABILIZATION PERIOD: 20 min

POWER DURING TEMPERATURE TRANSITION: Off

SPECTRUM ANALYZER MODE: Counter

RESOLUTION BANDWIDTH: 3 kHz

VIDEO BANDWIDTH: 9.1 kHz

MODULATION: Unmodulated

. VTR, Frequency, MHz Max freq:ﬁncy drift,
’ \Y,

Start up 'min | 2" min 3" min 4" min 5" min 10" min | Positive | Negative

Low carrier frequency 2625.0 MHz
-30 nominal 2625.960001 2625.959961 2625.960055 | 2625.960031 2625.960038 2625.960075 2625.960092 0 -185
-20 nominal 2625.960077 NA NA NA NA NA 2625.960043 0 -103
-10 nominal 2625.959973 NA NA NA NA NA 2625.960061 0 -173
0 nominal 2625.960043 | 2625.960073 | 2625960055 | 2625.960012 | 2625.960088 2625.960118 2625.960087 0 -134
10 nominal 2625.960150 NA NA NA NA NA 2625.960063 4 -83
20 15% 2625.960094 NA NA NA NA NA 2625.960106 0 -52
20 nominal 2625.960064 NA NA NA NA NA 2625.960146 0 -82
20 -15% 2625.960134 NA NA NA NA NA 2625.960066 0 -80
30 nominal 2625.960058 | 2625.960101 2625.960084 | 2625.960108 | 2625.960148 2625.960141 2625.960111 2 -88
40 nominal 2625.960020 NA NA NA NA NA 2625.960120 0 -126
50 nominal 2625.960106 NA NA NA NA NA 2625.960089 0 -57

Mid carrier frequency 2656.0 MHz
-30 nominal 2656.959974 | 2656.960009 | 2656.960003 | 2656.960042 | 2656.960039 2656.960053 2656.960084 28 -82
-20 nominal 2656.960022 NA NA NA NA NA 2656.960051 0 -34
-10 nominal 2656.960021 NA NA NA NA NA 2656.960014 0 -42
0 nominal 2656.959988 | 2656.959935 | 2656.960025 | 2656.960029 | 2656.960021 2656.960018 2656.960001 0 -121
10 nominal 2656.959972 NA NA NA NA NA 2656.960012 0 -84
20 15% 2656.960011 NA NA NA NA NA 2656.960066 10 -45
20 nominal 2656.959966 NA NA NA NA NA 2656.960056 0 -90
20 -15% 2656.960031 NA NA NA NA NA 2656.960036 0 -25
30 nominal 2656.960041 2656.960061 2656.960071 2656.960086 | 2656.960101 2656.960089 2656.960131 75 -15
40 nominal 2656.960073 NA NA NA NA NA 2656.960103 47 0
50 nominal 2656.960116 NA NA NA NA NA 2656.960046 60 -10

High carrier frequency 2685.0 MHz
-30 nominal 2685.960018 | 2685.960073 | 2685960018 | 2685.960086 | 2685.960058 2685.960075 2685.960094 58 -18
20 nominal 2685.960016 NA NA NA NA NA 2685.960068 32 -20
-10 nominal 2685.960014 NA NA NA NA NA 2685.960034 0 -22
0 nominal 2685.960016 | 2685.960074 | 2685960063 | 2685.960075 | 2685.960065 2685.960097 2685.960055 61 -20
10 nominal 2685.960067 NA NA NA NA NA 2685.960108 72 0
20 15% 2685.960269 NA NA NA NA NA 2685.960091 233 0
20 nominal 2685.960031 NA NA NA NA NA 2685.960036 0 -5
20 -15% 2685.960131 NA NA NA NA NA 2685.960051 95 0
30 nominal 2685.960014 | 2685.960054 | 2685.960081 2685.960034 | 2685.960099 2685.960081 2685.960144 108 -22
40 nominal 2685.960143 NA NA NA NA NA 2685.960096 107 0
50 nominal 2685.959980 NA NA NA NA NA 2685.960021 0 -56

* - Reference frequency
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Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode: Compliance —
Date(s): 7/30/2013 - 8/1/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:
Table 7.6.3 Maximum frequency displacement
Maximum frequency displacement
Channel ppm Hz
Negative Positive Negative Positive
Low (2625.0 MHz) -0.49 0.01 185 4
Mid (2656.0 MHz) -0.32 0.20 -121 73
High (2685.0 MHz) -0.15 0.61 -56 233
Table 7.6.4 Transmission occupied bandwidth with frequency drift test results
Lower Upper Lower Upper Lower Upper
measured* measured* calculated** calculated** specified specified m;?";’:l** m;}rpri)r?*r** Verdict
band edge, band edge, band edge, band edge, band edge, band edge, I\/?Hz ! N?Hz ’
MHz MHz MHz MHz MHz MHz
10 MHz BW
QPSK
2620.275 2629.675 2620.274815 | 2629.675004 | 2620.000000 | 2632.000000 | -0.274815 -2.324996 Pass
2651.275 2660.70 2651.274879 | 2660.700075 | 2650.000000 | 2662.000000 | -1.274879 -1.299925 Pass
2680.275 2689.75 2680.274944 | 2689.750233 | 2680.000000 | 2690.000000 | -0.274944 -0.249767 Pass
64QAM
2620.325 2629.70 2620.324815 | 2629.700004 | 2620.000000 | 2632.000000 | -0.324815 -2.299996 Pass
2651.350 2660.70 2651.349879 | 2660.700075 | 2650.000000 | 2662.000000 | -1.349879 -1.299925 Pass
2680.325 2689.725 2680.324944 | 2689.725233 | 2680.000000 | 2690.000000 | -0.324944 -0.274767 Pass
20 MHz BW
QPSK
2620.600000 | 2639.500000 | 2620.599815 2639.500004 | 2620.000000 | 2644.000000 | -0.599815 -4.499996 Pass
2646.600000 | 2665.500000 | 2646.599879 2665.500075 | 2644.000000 | 2668.000000 | -2.599879 -2.499925 Pass
2670.600000 | 2689.400000 | 2670.599944 2689.400233 | 2668.000000 | 2690.000000 | -2.599944 -0.599767 Pass
64QAM
2620.650000 | 2639.350000 | 2620.649815 2639.350004 | 2620.000000 | 2644.000000 | -0.649815 -4.649996 Pass
2646.650000 | 2665.300000 | 2646.649879 2665.300075 | 2644.000000 | 2668.000000 | -2.649879 -2.699925 Pass
2670.650000 | 2689.300000 | 2670.649944 2689.300233 | 2668.000000 | 2690.000000 | -2.649944 -0.699767 Pass

* - Measured under normal test conditions at 26 dBc points
** - Measured band edge with proper drift addition
*** - Margin = Calculated band edge — specified band edge

Reference numbers of test equipment used

HL 3787

| HL 3818

| HL 4276

Full description is given in Appendix A.
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Test specification: Section 27.54, Frequency stability

Test procedure: 47 CFR, Section 2.1055

Test mode: Compliance —

Date(s): 7/30/2013 - 8/1/2013 Verdict: PASS
Temperature: 23.4 °C Air Pressure: 1005 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks:

Plot 7.6.1 Emission mask test results at low carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

% Agilent

Ret 28 dBm

2620.0 — 2690.0 MHz
Average
QPSK
PRBS
15.5 Mbps
Maximum
@R

Mkrl 2.628 275 GHz
Atten 18 dB -15.37 dBm

#Avg |

Log
19

dB/

Otfst G
52.1

=

dB

-13.8
dBm

PAvg

W1 52

Center 2,625 808 GHz
#Res BH 180 kHz

Span 15 MHz
VEH 388 kHz #Sweep 100 ms (601 pts)

Marker Trace Type
1 1 Frag
2 1y Frag

K Axiz Amplitude
2,628 275 GHz -15.37 dBm
2,629 675 GHz -13.64 dBm

Plot 7.6.2 Emission mask test results at mid carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:
DETECTOR USED:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

- Agilent

Ret 28 dBm

2620.0 — 2690.0 MHz
Average
QPSK
PRBS
15.5 Mbps
Maximum
@R

Mkr2 2.669 708 GHz
Atten 18 dB -17.61 dBm

#Avg |

Log
19

dB/

Sl

Otfst

52.1
dB

W1 52

Center 2,656 808 GHz
#Res BH 180 kHz

Span 15 MHz
VEH 388 kHz #Sweep 100 ms (601 pts)

Marker Trace Type
1 1 Frag
2 1y Frag

K Axiz Amplitude
2.651 275 GHz -14.37 dBm
2.6608 788 GHz -17.61 dBm
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Test specification:

Section 27.54, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode:

Compliance

Date(s):

7/30/2013 - 8/1/2013

Verdict:

PASS

Temperature: 23.4 °C

Air Pressure: 1005 hPa

Relative Humidity: 41 %

| Power Supply: 48VDC

Remarks:

Plot 7.6.3 Emission mask test results at high carrier frequency, 10 MHz EBW

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

2620.0 — 2690.0 MHz
Average
QPSK
PRBS
15.5 Mbps
Maximum
%4 Agilent o R
Mkrl 2.688 275 GHz
Ref 28 dBm Atten 10 dB -14.28 dBm
s | |
Log
18
dB/ 1 z
Offst 4 >
52.1
dB
Dl
-13.8
dBm
PAvy
HL $2
Center 2.685 988 GHz Span 15 MHz
#Res BH 100 kHz VEW 308 kHz #Sweep 100 ms (GOL pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Frag 2.B88 275 GHz -14.28 dBn
2 8] Freg 2.689 758 GHz -14.88 dBm
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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 03-Jul-12 03-Jul-14
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 04-Jun-13 | 04-Jun-14
TIE, 26 - 2000 MHz
0768 | Antenna Standard Gain Horn, Quinstar QWH- 110 12-Dec-12 | 12-Dec-15
18-26.5 GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, Quinstar QWH- 112 12-Dec-12 | 12-Dec-15
26.5-40 GHz, WR28, 25 dB gain Technology 2800-BA
2455 | Switching Panel for short/open circuit Hermon SP-5 2452 30-Dec-12 | 30-Dec-13
tests according GMW3172 Laboratories
2871 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-8155- | 2871 04-Dec-12 | 04-Dec-13
6.4 m, SMA - SMA 00
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 20-Dec-12 | 20-Dec-13
26.5 GHz Technologies 62
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 19-Dec-12 | 19-Dec-13
Technologies 57
3302 | Power sensor, P-Series, 50 MHz to Agilent N1922A MY452405 | 19-Dec-12 | 19-Dec-13
40 GHz, -35/30 to 20 dBm Technologies 86
3345 | High Pass Filter, 50 Ohm, Mini-Circuits VHF- NA 30-Dec-12 | 30-Dec-13
4250 to 10000 MHz 3800+
3442 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 07-Mar-13 | 07-Mar-14
20 dB, DC to 18 GHz S20W5+
3455 | Medium Power Fixed Coaxial Attenuator Aeroflex / 75A-20-12 | 1182 18-Mar-13 | 18-Mar-14
DC to 40 GHz, 20dB, 5 W Weinschel
3787 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 04-Dec-12 | 04-Dec-13
10 dB, DC to 18 GHz S10W5+
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 24-Apr-13 | 24-Apr-14
3 Hz- 44 GHz Technologies 88
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFLE | 1225/2A 06-Feb-13 | 06-Feb-14
3.5 m, SMA/SMA X 102A
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFLE | 1226/2A 06-Feb-13 | 06-Feb-14
1.5 m, SMA/SMA X 102A
4114 | Antenna, Double-Ridged Waveguide ETS Lindgren 3117 00123515 07-Dec-12 | 07-Dec-13
Horn, 1-18 GHz
4164 | DC Power Supply, 60V, 5A Standig 605D NA 17-Jan-13 | 17-Jan-14
4276 | Test Cable , DC-18 GHz, 3.05 m, Mini-Circuits APC- 0747A 26-Nov-12 | 26-Nov-13
N/M - N/M 10FT-
NMNM+
4347 | Low Loss Armored Test Cable, MegaPhase NC29- 12025103 06-Mar-13 | 06-Mar-14
DC - 18 GHz, 2.0 m, N type-M/N type-M N1N1-79 001
4367 | Directional coupler, 1 GHz to 18 GHz, Tiger Micro- TGD- 01e- 17-Apr-12 17-Apr-14
10 dB, SMA Female Electronics A1101-10 | JSDEB805-
Institute 006
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9 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

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

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

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

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

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

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

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 numbers IC 2186A-1 for OATS, IC 2186A-2 for anechoic chamber, IC 2186A-3 for full-
anechoic chamber for RE measurements above 1 GHz), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, G-27 for full-anechoic chamber for RE measurements above 1 GHz, C-845 for
conducted emissions site, T-1606 for conducted emissions at telecommunication ports), has a status of a Telefication -
Listed Testing Laboratory, Certificate No. L138/00. The laboratory is accredited by American Association for Laboratory
Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications
testing and environmental simulation (for exact scope please refer to Certificate No. 839.01). The FCC Designation Number
is US1003.

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

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

11 APPENDIX D Specification references

47CFR part 27: 2012 Private land mobile radio services

47CFR part 1: 2012 Practice and procedure

47CFR part 2: 2012 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 C63.2: 1996

ANSI C63.4: 2003 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.
ANSITIA/EIA-603-C:2004 ;?an:dlz\a/lrc:jt;ile FM or PM Communications Equipment Measurement and Performance
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12 APPENDIX E Test equipment correction factors

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

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

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

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No.112, HL 0768, 0769, 0770, 0771, 0772

Frequency min, Frequency max, Antenna factor,
GHz GHz dB(1/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

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

Antenna factor, dB/m
Frequency, MHz
Measured Manufacturer Deviation
1000 28.0 28.4 -0.4
1500 28.0 27.4 0.6
2000 31.2 30.9 0.3
2500 325 334 -0.9
3000 32.9 32.6 0.3
3500 32.7 32.8 -0.1
4000 33.1 334 -0.3
4500 33.8 33.9 -0.1
5000 33.8 34.1 -0.3
5500 344 34.5 -0.1
6000 35.0 35.2 -0.2
6500 354 355 -0.1
7000 35.7 35.7 0.0
7500 35.9 35.7 0.2
8000 35.8 35.8 0.0
8500 35.9 35.8 0.1
9000 36.3 36.2 0.1
9500 36.6 36.6 0.0
10000 371 37.1 0.0
10500 37.6 375 0.1
11000 37.9 37.7 0.2
11500 38.5 38.1 0.4
12000 39.2 38.7 0.5
12500 39.0 38.9 0.1
13000 39.1 39.1 0.0
13500 38.9 38.8 0.1
14000 39.0 38.8 0.2
14500 39.6 39.9 -0.3
15000 39.9 39.7 0.2
15500 39.9 401 -0.2
16000 40.7 40.8 -0.1
16500 41.3 41.8 -0.5
17000 42.5 421 0.4
17500 41.3 41.2 0.1
18000 41.4 40.9 0.5

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

MHz dB MHz dB MHz dB

10 0.12 5750 2.34 12000 3.55

30 0.14 6000 2.39 12250 3.61
100 0.27 6250 2.46 12500 3.67
250 0.45 6500 2.52 12750 3.74
500 0.63 6750 2.58 13000 3.79
750 0.76 7000 2.64 13250 3.82
1000 0.89 7250 2.68 13500 3.83
1250 1.01 7500 2.73 13750 3.83
1500 1.12 7750 2.78 14000 3.88
1750 1.23 8000 2.83 14250 3.93
2000 1.32 8250 2.88 14500 3.96
2250 1.41 8500 2.94 14750 4.01
2500 1.49 8750 297 15000 4.00
2750 1.58 9000 3.02 15250 4.01
3000 1.66 9250 3.07 15500 4.00
3250 1.73 9500 3.13 15750 4.13
3500 1.80 9750 3.18 16000 4.22
3750 1.87 10000 3.21 16250 4.29
4000 1.93 10250 3.26 16500 4.29
4250 2.01 10500 3.30 16750 4.32
4500 2.06 10750 3.36 17000 4.37
4750 212 11000 3.39 17250 4.45
5000 217 11250 3.44 17500 4.49
5250 2.24 11500 3.48 17750 4.53
5500 2.29 11750 3.52 18000 4.55
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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 212 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

Page 94 of 98



HERMON LABORATORIES

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

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/IN 0747A, 18 GHz, 3.05 m, N/M - N/M

APC-10FT-NMNM+, HL 4276

Report ID: AIRRAD_FCC.24750.docx
Date of Issue: 6-Aug-13

Frequency, Cable Frequency, Cable Frequency, Cable Frequency, Cable
MHz loss, 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 214 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
Low Loss Armored Test Cable, MegaPhase, 18 GHz, 6.2 m, N type-M/N type-M,
NC29-N1N1-79 S/N 12025103 001,

HL 4347
Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB
50 0.08 9000 0.92
100 0.11 9500 1.00
300 0.18 10000 1.05
500 0.23 10500 1.04
1000 0.32 11000 1.05
1500 0.39 11500 1.09
2000 0.45 12000 1.13
2500 0.50 12500 1.15
3000 0.54 13000 1.19
3500 0.59 13500 1.19
4000 0.62 14000 1.22
4500 0.65 14500 1.26
5000 0.69 15000 1.32
5500 0.71 15500 1.38
6000 0.77 16000 1.34
6500 0.82 16500 1.36
7000 0.84 17000 1.46
7500 0.85 17500 1.49
8000 0.88 18000 1.46
8500 0.90
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APPENDIX F Abbreviations and acronyms
A ampere
AC alternating current

AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

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

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

k kilo

kHz kilohertz

LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

OATS open area test site

Q Ohm

QP quasi-peak

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

s second

T temperature

Tx transmit

\% volt
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