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LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the

following:

®a

(ACCREDITED)
TESTING CERT #1255.01
A2LA — American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation

A2LA Certificate Number: 1255.01

lilllll

!!!@!

(

(

Federal Communications Commission (FCC) — USA
Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948

FCC Registration Number: 90756

I *I Industrie  Industry
Canada  Canada
I+l

Canada

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1

File Number: IC 3088-A
On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1

File Number: IC 3088

q

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article

10.2).
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union
Telecommunication Equipment — Council Directive 99/5/EC, Annex V.

Date of Validation: November 20, 2002
Notified Body Identification Number: 1243
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1.0 Summary of Test Report

In November 2014 the EUT, GVPU, was tested and MEHiE following requirements:

: , Compliance
FCC Requirement Test Requirements (Yes/No)
15.247 (a)(2) 6 dB Bandwidth of a Digital Modulati®ystem Yes
15.247(b) & 1.1310 Maximum Output Power Yes
15.247 (d) Power Spectral Density of a Digital Miadion System| Yes
15.247(d) RF Conducted Spurious Emlsglons at the Transmitter Yes
Antenna Terminal
15.247(c), 15.209 & Transmitter Radiated Emissions Yes
15.205
15.109 Receive Mode (Digital Device) Radiated Eioiss Yes
2.1055 (d) Frequency Stability Yes
15.207 Power Line Conducted Emissions Measurements  N/A

2.0 Test Facilities

All testing was performed at:

LS Research, LLC is accredited by A2LA (Americarsdaation for Laboratory Accreditation) to
the requirements of ISO/IEC 17025, 2005 “Generaurements for the Competence of Calibration

and Testing Laboratories”.

LS Research, LLC’s scope of accreditation inclualésest methods listed herein, unless otherwise

noted.

LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA
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3.0 Client Information

Manufacturer Name: gogo Business Aviation
Address: 105 Edgeview Drive Suite 300 Broomfield, CO 80021
Contact Person: Anthony Beck

3.1 Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: GVPU
Model Number: P24486
Serial Number: Eng. Sample
FCCID Y7A-P24486

3.2 Product Description
Gogo Video Processing Unit (GVPU) using LSR’s Dbahd (2.4/5 GHz) TiWi-5 radio

module.
3.3 Modifications Incorporated In the EUT for Compliance Purposes

None noted at time of test

3.4  Deviations & Exclusions from Test Specification

None noted at time of test

3.5 Additional Information

Low Channel 1(2412 MHz), Middle Channel 6 (2437 NjHaigh Channel 11 (2462 MHz).
EUT programmed for continuous transmit or receiveselectable channel and data rate
(modulation) using HClI commands via proprietaryleab
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4.0

5.0

6.0

Conditions of Test

Environmental:
Temperature: 20-25°C
Relative Humidity: ~ 30-60%
Atmospheric Pressure: 86-106 kPa

Mains Voltage: 120VAC 60Hz
DC Supply to EUT: 28 VDC (nhominal) (18-32.2 VDC )

Test Equipment

All test equipment is calibrated by a calibratiabdratory accredited by A2LA to the
requirements of ISO 17025. For a complete listest equipment and calibration dates, see
Appendix A. Unless otherwise noted, resolutiondvaidth of measuring instrument used
during testing for given frequency range, see below

Frequency Range Resolution Bandwidth
9 kHz — 150 kHz 200 Hz

150 kHz — 30 MHz 9 kHz

30 MHz — 1000 MHz 120 kHz

Above 1000 MHz 1 MHz

Conformance Summary

The EUT was found to MEET the requirements as desgtwithin the specification of FCC
Title 47, CFR Part 15.247, 15.1009.

If some emissions are seen to be within 3 dB af tlegpective limits

As these levels are within the tolerances of tisé éguipment and site employed, there is a
possibility that this unit, or a similar unit seled out of production may not meet the
required limit specification if tested by anothgeacy.

LS Research, LLC certifies that the data containedtin was taken under conditions that
meet or exceed the requirements of the test spatdns. The results in this Test Report
apply only to the item(s) tested on the above-$gecdates. Any modifications made to the
EUT subsequent to the indicated test date(s) wilhlidate the data herein, and void this
certification.
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Appendix A — Test Equipment

Wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
f

Date: 17-0ct-2014

Type Test: Radiated and Conducted Emissions

Job #: C-2083

Prepared Bu: _Adam A Customer: _gogo Air Guote #: 314308
| No.l Asset # | Dlescription | Panufacturer | Model # | Serial # | CalDate | Cal Due Date | Equipment Status
1 EE 360073 Spectrum Analyzer Agilent E444E5 US45300564 1011342014 10132015 BAuctive Calibration
2 EE9B0088 2GHz MXE Spectrum Analyzer Agilent M90384 MYEIZ10138 na01: 121aiz014 Active Calibration
3 AMADEDNDTE Log Periodic Antenna ErACO 93IME 9T01-4255 w2014 W22MG BAuctive Calibration
4 ASSE0NE0 Bticonical Antenna ETS JM0E 0003-3346 w2014 W22MG BAuctive Calibration
6 EESE0ME Std. Gain Horn Ant. wipreamp Addu. Mlicro d EMC WLAE22-4 { 2160-03 123001 alzofzoid alzofzme BAuctive Calibration
B A 360137 Standard Giain Horn Ant. EMCO J160-10 63259 Br20f2014 Br20f2015 Active Calibration
T ASIENGE Double Ridge Horn Antenna ETS Lindgren e 109300 EIZ0f2014 ErZ0i2MG Active Calibration
& EESe0153 0.8- 21GHz LMA Mini-Circuits ZVA-213K-5+ T40411007 BlZ0f2014 Bl20f2Me BAuctive Calibration
9 ASSENE Highpazsz Filter Kil Microwave  11SHI0-8000 2 Haz014 2015 Active Calibration
10 EE 960084 LISM - 154 COM-POWER  LI-2154 191320 G220 e Active Calibration
Cuality Azsurance: 4
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location | LS Research, LLC

Eﬂggzlrﬁlement FCC KDB 558074 D01 DTS Meas Guidance v03r02
Procedure ANSI C63.10-2009 Section 6.7
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B.1.1 — RF Conducted — Fundamental Bandwidth

Manufacturer | gogo Business Aviation
Date 11-13-14
Operator Adam A
Temp./R.H. | 20-25°C/30-60% R.H.
Rule Part FCC Part 15.247
a%zgﬂfemem FCC KDB 558074 Section 8.0 DTS bandwidth
Procedure ANSI C63.10-2009 Section 6.9
Additional
Description of | Peak detector used
Measurement
ﬁg?;té’onal Continuous transmit modulated used for this test.
Table
Mode Mode Frequency ?B';S 99% BW 6 d:“l?TS
(802.11) | (Mbps) (MHz) (MH2) (MHz) (MH2)
2412 16.316 14.047 9.100
1 2437 16.295 14.005 9.533
b 2462 16.284 13.963 9.075
2412 16.737 14.369 10.120
11 2437 16.786 14.387 9.395
2462 16.713 14.485 10.084
2412 20.038 17.208 15.165
6 2437 20.244 17.070 15.815
2462 20.303 17.038 15.152
2412 18.855 16.889 15.401
12 2437 19.291 16.911 15.172
2462 19.327 16.953 15.426
2 2412 19.333 16.944 15.754
24 2437 18.871 16.941 16.032
2462 19.093 16.829 16.417
2412 18.640 16.852 16.066
54 2437 19.922 16.900 16.342
2462 19.266 16.938 16.311
2412 21.435 18.234 15.356
6.5 2437 21.047 18.289 15.139
2462 21.491 18.342 15.141
: 2412 20.118 14.947 16.334
65 2437 20.345 17.935 17.282
2462 20.011 17.895 17.061
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Plots 802.11b — 1 Mbps
Low Channel — 2412 MHz

#VEH 300 kHz

Occupied Bandwidth
14.8146 MHz

Transmit Freq Error  -30.452 kHz
% dB Bandwidth 9.168 MHz

2.436010000 GHz
9.94 dBm

#VEH 300 kHz

Occupied Bandwidth
13.9920 MHz

Transmit Freq Error  -27.894 kHz
% dB Bandwidth 9.533 MHz

6 dB D
High Channel — 2462 MHz

2.463500000 GHz
9.88 dBm

#YBH 386 kHz

Occupied Bandwidth
13.9829 MHz

Transmit Freq Error  -35.144 kHz
% dB Bandwidth 9.075 MHz

Mikrl 2.411 49 GHZ
18.27 dBm

Span 36 MHz
Sweep 2.867 ms (1061 pts)

Occ BH % Pwr 99.00 %
® dB  -6.00 dB

Mikrl 2.436 81 GHZ
9.94 dBm

Span 36 MHz
Sweep 2.867 ms (1061 pts)

Occ BH % Pwr 99.00 %
® dB  -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

Atten 30 dB Ext PG -18 dB

YEW 1.2 MHz

Occupied Bandwidth
14.8474 MHz

Transmit Freq Error  -36.742 kHz
% dB Bandwidth 16.316 MHz

YEW 1.2 MHz

Occupied Bandwidth
14.8051 MHz

Transmit Freq Error  -31.726 kHz
% dB Bandwidth 16.295 MHz

YBH 1.2 MHz

Occupied Bandwidth
13.963@ MHz

Transmit Freq Error  —46.435 kHz
% dB Bandwuidth 16.284 MHz
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Span 39 MHz
Sweep 1 ms (1001 pts)

Occ BH % Pur 99.68 %
® dB  -20.00 dB

Mkrl 2,437 009 GHZ
5.85 dBm

Span 39 MHz
Sweep 1 ms (1001 pts)

Occ BH % Pur 99.68 %
® dB  -20.00 dB

Span 39 MHz
Sweep 1 ms (16601 prs)

Occ BH % Pur 99,00 7
% dB -20.00 dB




802.11b — 11 Mbps
Low Channel — 2412 MHz

2.411670000 GHz
9.48 dBm 2

#YEH 380 kHz

Occupied Bandwidth
14.3911 MHz

Transmit Freq Error  -15.235 kHz
% dB Bandwidth 18.126 MHz

el — 2437 MHz
4

bl

2.4368020000 GHz
8.58 dBm

#YEH 380 kHz

Occupied Bandwidth
14.3290 MHz

Transmit Freq Error  -4.696 kHz
% dB Bandwidth 9.395 MHz

2461760000 GHz
979 dBm |2

#YBH 386 kHz

Occupied Bandwidth
14.2863 MHz

Transmit Freq Error  —47.546 kHz
% dB Bandwidth 10.084 MHz

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

VEHW 1.2 MHz

Occupied Bandwidth
14.3686 MHz

Transmit Freq Error  -9.174 kHz
% oB Bandwidth 16.737 MHz

VEHW 1.2 MHz

Occupied Bandwidth
14.3871 MHz

Transmit Freq Error  20.247 kHz
% B Bandwidth 16.786 MHz

YBH 1.2 MHz

Occupied Bandwidth
14.4853 MHz

Transmit Freq Error  -9.760 kHz
% dB Bandwuidth 16.713 MHz
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Mkrl 2.412 808 GHZ
12.47 dBm

Span 39 MHz
Sweep 1 ma (1681 pts)

Occ BH % Pwr 99.09 ¥
® dB -20.80 dB

Mkrl 2,437 808 GHz
12.86 dBm

Span 39 MHz
Sweep 1 ma (1681 pts)

Occ BH % Pwr 99.09 ¥
® dB -20.80 dB

Mkrl 2,462 808 GHZ
12.98 dBm

Span 39 MHz
Sweep 1 ms (16601 prs)

Occ BH % Pur 99,00 7
% dB -20.00 dB




802.11g — 6 Mbps
Low Channel — 2412 MHz

Atten 39 dB Ewt PG -18 dB

2.413260000 GHz
4.01 dBm

#YEH 380 kHz

Occupied Bandwidth
16.4022 MHz

Transmit Freq Error  846.324 Hz
% dB Bandwidth 15.165 MHz

d Channel — 2437 MHz
i 4

Atten 39 dB Ewt PG -18 dB

2.434518008 GHz
3.24 dBm

#YEH 380 kHz

Occupied Bandwidth
16.3997 MHz

Transmit Freq Error  -1.058 kHz
% dB Bandwidth 15.815 MHz

Atten 30 dB Ext PG -10 dB

2.463290000 GHz
3.88 dBm

#YBH 386 kHz

Occupied Bandwidth
16.3743 MHz

Transmit Freq Error  —6.542 kHz
% dB Bandwidth 15.152 MHz

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

i Agilent

Atten 38 dB Ext PG -16 dB

VEHW 1.3 MHz

Occupied Bandwidth
17.2680 MHz

Transmit Freq Error  36.940 kHz
% oB Bandwidth 26.838 MHz

VEHW 1.3 MHz

Occupied Bandwidth
17.0783 MHz

Transmit Freq Error  15.979 kHz
% B Bandwidth 28.244 MHz

YBH 1.3 MHz

Occupied Bandwidth
17.0384 MHz

Transmit Freq Error  7.572 kHz
% dB Bandwuidth 20.303 MHz
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Span 43 MHz
Sweep 1 ma (1681 pts)

Occ BH % Pwr 99.09 ¥
® dB -20.80 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occ BH % Pwr 99.09 ¥
® dB -20.80 dB

Span 43 MHz
Sweep 1 ms (16601 prs)

Occ BH % Pur 99,00 7
% dB -20.00 dB




802.11g — 12 Mbps
Low Channel — 2412 MHz

Atten 39 dB Ewt PG -18 dB

2.413260008 GHz
3.99 dBm

#YEH 380 kHz

Occupied Bandwidth
16.3560 MHz

2.895 kHz
15.461 MHz

Transmit Freq Error
% dB Bandwidth

#YEH 380 kHz

Occupied Bandwidth
16.3617 MHz

3.668 kHz
15.172 MHz

Transmit Freq Error
% dB Bandwidth

Atten 30 dB Ext PG -10 dB

2.463260000 GHz
4.16 dBm

#YBH 386 kHz

Occupied Bandwidth
16.3635 MHz

-1.659 kHz
15.426 MHz

Transmit Freq Error
% dB Bandwidth

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

i Agilent

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
16.8888 MHz % dB 2000 B

VEHW 1.3 MHz

34.646 kHz
18.835 MHz

Transmit Freq Error
% dB Banduidth

Ref 30 B
fseak Center
2.437000000 GHz

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
16.91@5 MHz % dB 2000 B

VEHW 1.3 MHz

20.881 kHz
19.291 MHz

Transmit Freq Error
% dB Banduidth

Span 43 MHz
Sweep 1 ms (16601 prs)

Occupied Bandwidth Occ BH Z Pur 9900 %
16.9525 MHz x dB -20.00 B

YBH 1.3 MHz

922,723 Hz
19.327 MHz

Transmit Freq Error
% dB Banduidth
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802.11g — 24 Mbps
Low Channel — 2412 MHz

Atten 39 dB Ewt PG -18 dB

2.413260008 GHz
4.04 dBm

#YEH 380 kHz

Occupied Bandwidth
16.3502 MHz

-3.586 kHz
15.754 MHz

Transmit Freq Error
% dB Bandwidth

d Channel — 2437 MHz
i 4

Atten 39 dB Ewt PG -18 dB

2.438260000 GHz
4.19 dBn |,

#YEH 380 kHz

Occupied Bandwidth
16.3691 MHz

-12.859 kHz
16.832 MHz

Transmit Freq Error
% dB Bandwidth

Atten 30 dB Ext PG -10 dB

2.463260000 GHz
404 dBm

#YBH 386 kHz

Occupied Bandwidth
16.3716 MHz

2.161 kHz
16.417 MHz

Transmit Freq Error
% dB Bandwidth

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
16.944@ MHz x dB  -20.08 dE

VEHW 1.3 MHz

14.248 kHz
19.333 MHz

Transmit Freq Error
% dB Banduidth

Ref 30 B
fseak Center
2.437000000 GHz

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
16.9412 MHz % dB 2000 B

VEHW 1.3 MHz

-18.834 kHz
18.871 MHz

Transmit Freq Error
% dB Banduidth

Span 43 MHz
Sweep 1 ms (16601 prs)

Occupied Bandwidth Occ BH Z Pur 9900 %
16.829@ MHz x dB -20.00 B

YBH 1.3 MHz

-9.275 kHz
19.893 MHz

Transmit Freq Error
% dB Banduidth
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802.11g — 54 Mbps
Low Channel — 2412 MHz

Atten 39 dB Ewt PG -18 dB

2.413260000 GHz
495 dBm |

#YEH 380 kHz

Occupied Bandwidth
16.3489 MHz

3.652 kHz
16.868 MHz

Transmit Freq Error
% dB Bandwidth

d Channel — 2437 MHz
i 4

Atten 39 dB Ewt PG -18 dB

2.438260000 GHz
424 dBm |

#YEH 380 kHz

Occupied Bandwidth
16.3631 MHz

-4.061 kHz
16.342 MHz

Transmit Freq Error
% dB Bandwidth

Atten 30 dB Ext PG -10 dB

2.463260000 GHz
408 dBm

#YBH 386 kHz

Occupied Bandwidth
16.3400 MHz

-692.703 Hz
16.311 MHz

Transmit Freq Error
% dB Bandwidth

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

i Agilent

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
16.8516 MHz % dB 2000 B

VEHW 1.3 MHz

25.233 kHz
18.64@ MHz

Transmit Freq Error
% dB Banduidth

Ref 30 B
fseak Center
2.437000000 GHz

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
16.9600 MHz % dB 2000 B

VEHW 1.3 MHz

5.653 kHz
19.922 MHz

Transmit Freq Error
% dB Banduidth

Span 43 MHz
Sweep 1 ms (16601 prs)

Occupied Bandwidth Occ BH Z Pur 9900 %
16.9377 MHz x dB -20.00 B

YBH 1.3 MHz

-19.277 kHz
19.266 MHz

Transmit Freq Error
% dB Banduidth
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802.11n — 6.5 Mbps
Low Channel — 2412 MHz

Atten 39 dB Ewt PG -18 dB

2.413290000 GHz
387 dBm |,

#YEH 380 kHz

Occupied Bandwidth
175798 MHz

-4.227 kHz
15.356 MHz

Transmit Freq Error
% dB Bandwidth

nnel — 2437 MHz
02 4

54 Now

Atten 39 dB Ewt PG -18 dB

2.438290000 GHz
4.20 dBm |,

#YEH 380 kHz

Occupied Bandwidth
17.5674 MHz

-3.921 kHz
15.139 MHz

Transmit Freq Error
% dB Bandwidth

Atten 30 dB Ext PG -10 dB

2.463260000 GHz
4.11 dBm

#YBH 386 kHz

Occupied Bandwidth
17.5601 MHz

-4.836 kHz
15.141 MHz

Transmit Freq Error
% dB Bandwidth

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

i Agilent

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
18.2338 MHz % dB 2000 B

VEHW 1.3 MHz

9.191 kHz
21.435 MHz

Transmit Freq Error
% dB Banduidth

Ref 30 B
fseak Center
2.437000000 GHz

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
18.2892 MHz % dB 2000 B

VEHW 1.3 MHz

-21.892 kHz
21.847 MHz

Transmit Freq Error
% dB Banduidth

Span 43 MHz
Sweep 1 ms (16601 prs)

Occupied Bandwidth Occ BH Z Pur 9900 %
18.3424 MHz x dB -20.00 B

YBH 1.3 MHz

-25.150 kHz
21.491 MHz

Transmit Freq Error
% dB Banduidth
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802.11n — 65 Mbps
Low Channel — 2412 MHz

#YEH 380 kHz

Occupied Bandwidth
17.5250 MHz

2.816 kHz
16.334 MHz

Transmit Freq Error
% dB Bandwidth

d Channel — 2437 MHz
i 4

Atten 39 dB Ewt PG -18 dB

2438260000 GHz
2.59 dBn |

#YEH 380 kHz

Occupied Bandwidth
17.5661 MHz

-4.811 kHz
17.282 MHz

Transmit Freq Error
% dB Bandwidth

Atten 30 dB Ext PG -10 dB

2.463260000 GHz
2.44 dBn ,

#YBH 386 kHz

Occupied Bandwidth
17.5463 MHz

-14.397 kHz
17.861 MHz

Transmit Freq Error
% dB Bandwidth

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1661 pts)

Occ BH % Pwr 99.00 X
®dB -6.00 dB

Span 30 MHz
Sweep 2.867 ms (18081 pts)

Occ BH % Pur 99,00 7
xdB  -6.00 dB

i Agilent

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
17.9472 MHz % dB 2000 B

VEHW 1.3 MHz

-9.937 kHz
28.118 MHz

Transmit Freq Error
% dB Banduidth

Ref 30 B
fseak Center
2.437000000 GHz

Atten 38 dB Ext PG -16 dB

Span 43 MHz
Sweep 1 ma (1681 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
17.9350 MHz % dB 2000 B

VEHW 1.3 MHz

11.838 kHz
20.345 MHz

Transmit Freq Error
% dB Banduidth

Span 43 MHz
Sweep 1 ms (16601 prs)

Occupied Bandwidth Occ BH Z Pur 9900 %
17.8954 MHz x dB -20.00 B

YBH 1.3 MHz

3.633 kHz
28.811 MHz

Transmit Freq Error
% dB Banduidth
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B.1.2 — RF Conducted — Fundamental Power and SpeetrDensity

Manufacturer | gogo Business Aviation

Date 11-13-14
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.247
a%zgﬂfemem FCC KDB 558074 Section 9.2.2.2
FCC KDB 558074 Section 10.3
Procedure
Additional
Description of | 100 kHz resolution bandwidth used for Power SpeEteasity measurement
Measurement
Continuous transmit modulated used for this test.
Additional Sample Calculation:
Notes Margin (dB) = Limit — Measured level

Average Output power = 18.881 dBm < 30 dBm (limit)

Output Power Table

Mode Mode Frequency ?B';S Power
(802.11) (Mbps) (MHz) (MH2) (dBm)
2412 16.316 18.584
1 2437 16.295 18.881

2462 16.284 | 18.702
2412 16.737 | 18.409
11 2437 16.786 | 18.675
2462 16.713 | 18.499
2412 20.038 | 14.153
6 2437 20.244 | 14.359
2462 20.303 | 14.202
2412 18.855 | 14.043
12 2437 19.291 | 14.283
2462 19.327 | 14.045

& 2412 | 19.333 | 13.722

24 2437 18.871 13.952

2462 19.093 13.803

2412 18.640 13.274

54 2437 19.922 13.603

2462 19.266 13.413

2412 21.435 14.141

6.5 2437 21.047 14.361

2462 21.491 14.216

f 2412 20.118 11.406

65 2437 20.345 11.613

2462 20.011 11.400
Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
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PSD Table

Mode Mode Frequency ?B(\:s Power PSD PSD Limit PSD
(802.11) (Mbps) (MHz) (MHz) (dBm) dBm/100kHz (3kHz) Margin
2412 16.316 18.584 1.650 6.4
1 2437 16.295 18.881 1.525 6.5
. 2462 16.284 18.702 1.670 6.3
2412 16.737 18.409 0.912 7.1
11 2437 16.786 18.675 1.170 6.8
2462 16.713 18.499 0.711 7.3
2412 20.038 14.153 -5.183 8 13.2
g 6 2437 20.244 14.359 -5.077 13.1
2462 20.303 14.202 -5.253 13.3
2412 21.435 14.141 -4.782 12.8
n 6.5 2437 21.047 14.361 -5.314 133
2462 21.491 14.216 -4.872 12.9
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots - 802.11b — 1 Mbps
Low Channel — 2412 MHz
. _ T

a Mkrl 16.316 MHz]
Atten 38 dB Ext PG -16 dB Band Pwr  18.584 dBm Atten 30 dB Ext PG -18 dB
A

Span 33 MHz X Span 33 MHz
VEH 918 kHz Sweep 1.133 ms (1001 pts) VBH 388 kHz Sweep 18 ms (1081 pts)

Output Power

Il

Atten 38 dB Ext PG -16 dB Band Pwr  18.881 dBm Atten 30 dB Ext PG -18 dB

Span 33 MHz X Span 33 MHz
VBH 918 kHz Sweep 1.133 ms (1001 pts) VBH 3088 kHz Sweep 18 ms (1081 pts)

tput Power

4
a Mkrl 16.284 MHZ
Atten 30 dB Ext PG -10 dB Band Pur  18.782 dBm Atten 30 dB Ext PG -10 dB

Span 33 MHz g Span 33 MHz
Sweep 1.133 ms (16601 pts) Sweep 18 ms (1001 pts)

Power Spectral Density

Prepared For: gogo Bus Av Name: GVPU
Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
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802.11b — 11 Mbps
Low Channel — 2412 MHz
. _ T

a Mkrl 16737 MHz]
Atten 38 dB Ext PG -16 dB Band Pwr  18.489 dBm Atten 30 dB Ext PG -18 dB
A

Span 33 MHz X Span 33 MHz
VEH 918 kHz Sweep 1.133 ms (1001 pts) VBH 388 kHz Sweep 18 ms (1081 pts)

Output Power

Atten 38 dB Ext PG -16 dB Band Pwr  18.675 dBm Atten 30 dB Ext PG -18 dB

Span 33 MHz X Span 33 MHz
VBH 918 kHz Sweep 1.133 ms (1001 pts) VBH 3088 kHz Sweep 18 ms (1081 pts)

tput Power

4
a Mkrl 16.713 MHZ
Atten 30 dB Ext PG -10 dB Band Pur 15499 dBm Atten 30 dB Ext PG -10 dB

Span 33 MHz g Span 33 MHz
Sweep 1.133 ms (16601 pts) Sweep 18 ms (1001 pts)

Power Spectral Density

Prepared For: gogo Bus Av Name: GVPU
Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
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802.11g — 6 Mbps
Low Channel — 2412 MHz
] , 2014

15 2 0
a Mkrl 20.038 MHZ] Mkrl 2.418 746 GHZ
Atten 38 dB Ext PG -16 dB Band Pwr  14.153 dBm Atten 30 dB Ext PG -18 dB -5.183 dBm
A

Span 33 MHz X Span 33 MHz
VEH 918 kHz Sweep 1.133 ms (1001 pts) VBH 388 kHz Sweep 18 ms (1081 pts)

Output Power

Il

Atten 38 dB Ext PG -16 dB Band Pwr  14.359 dBm Atten 30 dB Ext PG -18 dB -5.877 dBm

Span 33 MHz X Span 33 MHz
VBH 918 kHz Sweep 1.133 ms (1001 pts) VBH 3088 kHz Sweep 18 ms (1081 pts)

tput Power

4

a Mkrl 28.383 MHZ - Mkrl 2.462 594 GHZ]
Atten 30 dB Ext PG -10 dB Band Pur  14.262 dBm Atten 30 dB Ext PG -10 dB -9.253 dBm

Span 33 MHz g Span 33 MHz
Sweep 1.133 ms (16601 pts) Sweep 18 ms (1001 pts)

Power Spectral Density

Prepared For: gogo Bus Av Name: GVPU
Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
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802.11g — 12 Mbps / 24 Mbps
Low Channel — 2412 MHz
] , 2014

& Mkrl 18.855 MHz]
Atten 38 dB Ext PG -16 dB Band Pwr  14.043 dBm

Marker Span
18.855000 MHz
Band Pwr 14.843 dBm

Span 33 MHz
VEW 918 kHz Sweep 1.133 ms (1001 pts)

Output Power (12 Mbps)

Atten 38 dB Ext PG -16 dB Band Pwr  14.283 dBm

Span 33 MHz
VEW 918 kHz Sweep 1.133 ms (1001 pts)

a Mkrl 19.327 MHZ]

& Mkrl 19.333 MHz
Atten 30 dB Ext PG -18 dB Band Pwr  13.722 dBm

Span 33 MHz
VBH 918 kHz Sweep 1.133 ms (1001 pts)

Output Power (24 Mbps)

& Mkrl 18.871 MHz
Atten 30 dB Ext PG -18 dB Band Pwr  13.952 dBm

Span 33 MHz
VBH 918 kHz Sweep 1.133 ms (1001 pts)

& Mkrl 19.893 MHz

Atten 30 dB Ext PG -10 dB Band Pur 14845 dBm Atten 30 dB Ext PG -10 dB Band Pwr  13.803 dBm

Span 33 MHz g Span 33 MHz
Sweep 1.133 ms (16601 pts) Sweep 1.133 ms (1001 pts)

Output Power (12 Mbps) Output Power (24 Mbps)

Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
Page 23 of 62




802.11g — 54 Mbps
Low Channel — 2412 MHz

Agilent B8:23:07 Now 14, 2614 R T

Y 318 kHz
Output Power

Mid Channel — 2437 MHz

- Agilent 08:13:24 Now 14, 2614 R T

U R A S
it W o

t

M@"

Iww“"”@‘mm
L

| B kHz
Output Power

High Channel — 2462 MHz

< Agilent B8:19:14 Now 14, 2614 R T

AP TR, | e b A,
A )/ oy i ”‘-‘\“‘w'm,_

[

@ kHz

Output Power

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11n — 6.5 Mbps
Low Channel — 2412 MHz
: ‘ , 2014

a Mkrl 21.435 MHZ] Mkrl 2.414 475 GH
Atten 38 dB Ext PG -16 dB Band Pwr  14.141 dBm Atten 30 dB Ext PG -18 dB -4.782 dBm
A

Span 33 MHz X Span 33 MHz
VEH 918 kHz Sweep 1.133 ms (1001 pts) VBH 388 kHz Sweep 18 ms (1081 pts)

Output Power

Il

Atten 38 dB Ext PG -16 dB Band Pwr  14.361 dBm Atten 30 dB Ext PG -18 dB -5.314 dBm

Span 33 MHz X Span 33 MHz
VBH 918 kHz Sweep 1.133 ms (1001 pts) VBH 3088 kHz Sweep 18 ms (1081 pts)

tput Power

4 43 HNov 1/
& Mirl 21491 Mz Mkrl 2.453 221 Giz
Atten 30 dB Ext PG -10 dB Band Pur 14216 dBn fitten 30 dB Ext PG —10 dB ~4.572 dBm

Span 33 MHz g Span 33 MHz
Sweep 1.133 ms (16601 pts) Sweep 18 ms (1001 pts)

Power Spectral Density

Prepared For: gogo Bus Av Name: GVPU
Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
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802.11n — 65 Mbps
Low Channel — 2412 MHz

45 Agilent 08:15:34 Now 14, 2614 R T

by i s T an i A T
».WJ‘H"" I g i Mg b s,
|

VEW 918 kHz
Output Power
Mid Channel — 2437 MHz

At Agilent 80:14:22 How 14, 2014 R T

Apnfireon o Pk o

Ty Pty L W T
il Y Ll N
|

VEW 918 kHz.
Output Power
High Channel — 2462 MHz

< Agilent B8:12:35 Now 14, 2614 R T

3 Ext PG 10 dB

. Pt o
- ﬂw.wwu,‘w[\.wﬁw’ ,l!" L " "'M"‘""“““w"h\a"'M"\'\‘-w.‘“
& 1
|

Hz

Output Power
Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample
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B.1.3 — RF Conducted — Emissions in non-restricteflequency bands

Date  |11-13-14
Temp./RH. | 20 - 25° C/ 30-60% R.H.

Specific
Measurement | FCC KDB 558074 Section 11.0 — Emissions in nonrictet frequency bands
Procedure

No Emissions found to be within 15 dB of limit

Additional
Notes Continuous transmit modulated used for this test.

Plots start next page

Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample

Page 27 of 62




802.11b — 1 Mbps - Low Channel — 2412 MHz

Agilent 28:30:37 Now 13, 2614 R T

1

L'lnL Mt I
»melh.m.w-uly W*-L‘N ity ot bbb bt Mo

1-10 GHz

f
B T W e W TP gt et

Agilent 26:33:28° Nov 13, 2614 R T

1
- . A | Ay ﬁ'k e
LT YT T S RN U “"M‘r‘ﬂ‘aﬂ"w W
% +

'B Hz

10-25 GHz

Agilent 28:34:17 Nov 13, 2014 R T

B Atten 18 dB Ext
Marker

451.000000 MHz

-52.47 dBm

Agilent 21:49:03 Now 13, 2014 R T

Marker a
14.500800 MHz e
39,68 dB T

/! Il‘

1
i
|

Iy

Pl
o e e e = e e = P e I L

Band-Edge

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11b — 1 Mbps - Mid Channel — 2437 MHz

Agilent 28:40:09 Nov 13, 2614

h :

.-umw-\wwa.w‘J L‘\Mvﬁ--«'k""'""'\-"”"'*ﬁ\»-m*»""«-‘-Iwiu“W-Ai'-ww"""‘u“‘“ﬁﬁ

M‘"“"""""W“."WWMWAWHM.\O,A\-

1—-10 GHz

R T Agilent 26:39:42 Now 13, 2014

f
un M«..Jp,a"ﬂ\.,.w_mdw"“*"w
]

10

WL kb i

'B Hz

-25 GHz

ot 5 g a8

1
J‘“‘w""‘wﬁw

by

Agilent 20:36:05 Hov 13, 2014 R T

JPTTUROT FYPPUVTF U RPTTY S B L WS TRSYWETIN 1 WL TYE FAPECN (SRR, o s T e

30-1000

Hz

Hz

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11b — 1 Mbps - High Channel — 2462 MHz

Agilent 28:40:46 Now 13, 2614 R T

Hrapmg g bbbl it

1—-10 GHz

(f
-".l1II.’«'P""‘.W']"'"“A'H»P,.,V ‘“'“""-i‘-.-**"‘t‘“‘-l'nw'*" un - | gt

Agilent 20:38:41 Mav 13, 2614 R T

“ P
h‘.‘lku b Ja-vl"""'”"\"‘“-\n_ .‘.-l"h""o-\-r.-n“"*“.il""l,, PRRCY ',v'rﬁq.w A o ot

2 Agilent 28:37:34 Now 13, 2614 R T

dBm Atten 16
‘|Marker

501.400000 MHz

-59.11 dBm

30 — 1000 MHz

1

?} i, ”,
ny

P
i

I
—

b gt W 0S¥ (AT A o o et b

Band-Edge

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11g — 6 Mbps - Low Channel — 2412 MHz

Agilent 28:46:27 Nov 13, 2614

| )i
L ' Y o, L
e e -u.hw" ettt bbb 2

1-10 GHz

- ;
-&.m»;_‘.‘fﬁ«\'m i,r'*"HM""" Pl FTun "“h«\v‘w"“-‘.,.),;.”*ﬂ'l"h

Agilent 26:47:54 Hov 13, 2614 R T

1

Ecfl -y }y*n"' Wy, (-V‘h'p«-i'-"oi..nf*‘"-u...,. I M‘_,..‘r'-.ﬂ.m"-hm,,hwﬁ’ il

10-25 GHz

Agilent 28:50:37 Nov 13, 2014

Atten 18

1

3
!

..wl_w.v.~»-.p;....wu-.».-m.uww'-h-w.h\wwln\wj

FURER RPN W ARTRTRTIY FUF YR NTTH MR e

Agilent 21:55:59 Now 13, 2014 R T

Marker a

18.8000800 MHz .

31.75 dB f.wh.w\?
|

T
|

N“‘W* ‘
!

-mwl_n"r’*.

) e T e e e e T L

Band-Edge

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11g — 6 Mbps - Mid Channel — 2437 MHz

Agilent 28:44:52 Nov 13, 2614

1

=

’:E‘..,"Mf"‘nkww Wb s et N, A

R T Agilent 26:49:31 Mow 13, 2014

£0f):

e L Py PP FTun o™ ot

10

w‘f-""\«,.‘,ua.‘tn..--lv.\,‘,,,-'h.-,,,w.m,. LTSty bt o

1
J'M‘._‘,&pw.ﬂ-«h

Hz

-25 GHz

Agilent 20:51:15 Nov 13, 2014

dBm

Marker
476.200000 MHz
-68.32 dBm

Atte

YEW

30-1000 MHz

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11g — 6 Mbps - High Channel — 2462 MHz

Agilent 28:43:29 Now 13, 2614 R T Agilent 20:50:12 MNow 13, 2614 R T

1

o s L »‘3\ il
PO N AT I, S P L

£0f):
_“M\mmw"wumw"“wJH,.WJ\J,‘%M FTun o A ng ™
Sip

.a,,N,’“‘Nllw‘tw1\vM—hM‘uwu’m‘-‘hrmm,-mﬂ"\mmﬁ

1—-10 GHz ' ' o 10 — 25 GHz

F Agilent 20:51:52 MNov 13, 2614 R T H Agilent 22:09:13 Nov 13, 2014 R T

dBm

‘| Marker
497500000 MHz
-70.84 dBm

30 — 1000 MHz Band-Edge
Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample

Page 33 of 62




802.11n — 6.5 Mbps - Low Channel — 2412 MHz

Agilent 20:57:04 MNov 13, 26014

1

b‘«ﬂ-‘\'.)&l.l..l{-ﬁ‘f\"‘.l‘lr INL\-‘-"M“"““"M“"“mh'.vléww. ~"Mddd\4¢'l‘l""w|’*“d“

UEH 300 kHa

1-10 GHz

R T

A g L,

Agilent 20:55:45 Nov 13, 26014

(f3 I , r o TN
oy "‘Lv- ,VJ”A"M.V‘H-M \h\w,yuhw,u«.,».ﬂw,m‘.wW.,,aMﬂ\",.m.,m IV.Y L W v

1

ﬁ«\,.,,»r*‘v

Agilent 26:55:13 Nov 13, 2014

B Atten
Marker
452.000000 MHz
-67.24 dBm

1

B

Marker a
13.380000 MHz
31.88 dB

Band-Edge

BIPArL). 4
T TS R TR e S ey e e e L et

o
M'IJ';'I“‘"

it

Amplitu,

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11n — 6.5 Mbps - Mid Channel — 2437 MHz

Agilent 20:57:53 Nov 13, 26014

)
| pmrmnT

VEH

1-10 GHz

R T

Agilent 20:56:04 Nov 13, 26014

£(f)

] ! W“‘Mﬂ‘\. by Py e P e
oot ..,..M.wwfww‘”"‘u""“"w'i""'“““ T FTU g ot ™ I AN i g Lo
Ay S g Y L —_ i

1
e

Agilent 20:54:12 Nov 13, 2014

dBm Atte
Marker

473.300000 MHz
-68.49 dBm

Bt bbb s

30-1000 MHz

[ FR T [ TP PYRT ISR ST T O AT

YEW

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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802.11n — 6.5 Mbps - High Channel — 2462 MHz

Agilent 20:58:29 Nov 13, 2614 R T

1

' he
| byt By | /
Ry "%Jb,f"""’"“‘h‘"‘ﬁu.u"» ‘.»\ldrwl..‘..\.«wq\-.-ww"*"w#.w"" Tl e g

UEH 300 kHa

1-10 GHz

Agilent 20:56:38 Nov 13, 2614 R T

A AL

wh, i s
FTun W»u.f“"‘“'\-.\p.x\,|~.v~‘l""*-..l"w Ay b gl

s Agilent 20:53:27 Mov 13, 2614 R T

dBm

‘| Marker
500.400000 MHz
-69.99 dBm

1
[T N»‘,~\"‘.ﬁ,,\.J|l,u,;_ru‘»‘h¢.~|\.-W\wJr.*r'.'-Nll-‘\'.1‘ﬂviJ‘N"K\-\w|u,\k+‘-’\¢.w'w,‘.i-..uﬂn,m'w»'-\.N'WJ\‘{-‘N-f-.»r.\.n’t‘a\i*wd'l.\ﬂ,‘; -

30 — 1000 MHz

dBm

1
. u.,.-.f..‘rkguuuu_
[ 1

b
e ey et A T ittt i

Band-Edge

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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B.1.4 — RF Conducted — Emissions in restricted fragency bands

Manufacturer | gogo Business Aviation

Date 11-13-14

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.247

Specific

Measurement | FCC KDB 558074 Section 12.0 Emissions in restriétedquency bands
Procedure

Additional

Description of | RF Conducted Measurement

Measurement

ﬁg?étéonal Continuous transmit modulated used for this test.

Upper Band Edge Restricted Band (2.4835 — 2.5 GHz)

Average
ooty | et | et | Pyes” | s | G || ke | |
(dBm) Correction | (dBuV/m)
1 2.4836 -52.45 2.15 0.00 95.26 44.95 9.0
b 11 2.4871 -51.00 2.15 0.20 95.26 46.60 7.4
6 2.4836 -46.01 2.15 0.15 95.26 51.55 2.5
¢ 12 2.4839 -46.04 2.15 0.29 95.26 51.66 0 2.3
24 2.4838 -46.53 2.15 0.55 95.26 51.43 2.6
54 2.4835 -46.32 2.15 1.06 95.26 52.14 1.9
6.5 2.4835 -44.17 2.15 0.15 95.26 53.39 0.6
: 65 2.4839 -50.44 2.15 1.18 95.26 48.15 5.8
Peak
Mode Mode Frequency Meas Antenna S L] Peak . .
(802.11) | (Mbps) (GHz) (dBm) | Gain (dBi) to (dBpv/m) | Limit Margin
(dBuV/m)
b 1 2.4998 -40.69 2.15 95.26 56.72 17.3
11 2.4988 -39.94 2.15 95.26 57.47 16.5
6 2.4836 -27.32 2.15 95.26 70.09 3.9
¢ 12 2.4838 -27.38 2.15 95.26 70.03 o 4.0
24 2.4837 -27.72 2.15 95.26 69.69 4.3
54 2.4835 -26.24 2.15 95.26 71.17 2.8
6.5 2.4835 -23.99 2.15 95.26 73.42 0.6
f 65 2.4835 -33.60 2.15 95.26 63.81 10.2
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Lower Band Edge Restricted Band (2.4835 — 2.5 GHz)

Average
Mode | Mode | mrequency | LS | amtema | | SOUEE avmee |y | e
(dBm) Correction | (dBuV/m)
b 1 2.3850 -48.39 2.15 0.00 95.26 49.01 5.0
11 2.3884 -49.30 2.15 0.20 95.26 48.30 5.7
6 2.3891 -44.05 2.15 0.15 95.26 53.51 0.5
o 12 2.3899 -44.39 2.15 0.29 95.26 53.31 54 0.7
24 2.3893 -44.83 2.15 0.55 95.26 53.13 0.9
54 2.3899 -45.26 2.15 1.06 95.26 53.21 0.8
6.5 2.3898 -43.93 2.15 0.15 95.26 53.63 0.4
f 65 2.3896 -48.89 2.15 1.18 95.26 49.69 4.3
Peak
Mode Mode Frequency Meas Antenna Conversion Average .. .
(80211) | (Mbps) | (GHz) | (dBm) | Gain (dBi) | . _'° (dBuv/m) | UMt | Margin
(dBuV/m)
b 1 2.3862 -39.96 2.15 95.26 57.45 16.6
11 2.3890 -38.83 2.15 95.26 58.58 15.4
6 2.3900 -25.98 2.15 95.26 71.43 2.6
12 2.3898 -28.19 2.15 95.26 69.22 4.8
e 24 2.3900 -25.90 2.15 95.26 71.51 74 2.5
54 2.3898 -25.98 2.15 95.26 71.43 2.6
6.5 2.3897 -23.76 2.15 95.26 73.65 0.4
f 65 2.3897 -28.37 2.15 95.26 69.04 5.0
Duty Cycle Calculation
Mode Mode On-time . Total Duty (I:)\;Jctlz
(802.11) (Mbps) (ms) Time (ms) Cycle Correction
b 11 0.958 1.002 0.96 0.20
6 1.43 1.48 0.97 0.15
12 0.726 0.776 0.94 0.29
e 24 0.373 0.423 0.88 0.55
54 0.181 0.231 0.78 1.06
6.5 1.326 1.374 0.97 0.15
f 65 0.157 0.206 0.76 1.18
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Duty Cycle

Agilent

Atten 30 dB Ext PG -10 dB . Atten 30 dB Ext PG -10 dB

Span @ Hz

VEW 8 MHz Sweep 2 ms (1001 pts)
Trace Type H Axis Anplitude
(88 Time 282 ps 22.81 dBm
L) Tine 958 e -E2.72 dB
I<H] Tine 282 ps 22.51 dBn
Time 1.882 ns -B.62 dB

Span @ Hz
YBH & MHz Sweepn 10 ms (10601 pts)

o14

Atten 38 dB Ext PG -16 dB

2

Span @ Hz R Span @ Hz
YBH 3 MHz Sweep 2 ms (1661 pts) UBH & MHz Sweep 2 ms (1001 pts)

Marker Trace Type ¥ Axis Amplitude Marker Trace H Axis Amplitude
1R (&) Time 228 pe 1E.77 dBm iR L 3708 ps 1E.58 dBu
1a 1 Time 1.43 mg -53.42 dB 1a (88 726 ps -5E6.46 dB
2R iy Time 328 pe 16.77 dBm 2R 1 378 ps 16.58 dBm
20 (&) Time 1.48 me 6.09 dB 2a (88} 776 ps B.E61 dB

Span @ Hz . Span @ Hz

YBHW & MHz Sweep 1 ms (1601 prs) VEW 8 MHz Sweep 1 ms (1081 pts)
o fxis Anplitude Trace H Axis Amplitude
142 ps 16.79 dBm (88 438 ps 17.85 dBm
373 ps 54,28 dB (L 181 ps ~£1.75 dB
142 ps 16.79 dBn I<H] 438 ps 17.85 dEim
423 pe 6.47 dB [88] 231 ps 6.88 dB

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Duty Cycle

Agilent 22:46:43 Now 12, 2614 R T Agilent 22:27:16 Now 12, 2014 R T

Att Ext PG -16 dB Bm Atte G -16 dB

oAb S s A Sy 2 ik R U"'“MM‘%M‘MW . "*\"T‘WM*’W rﬂwhﬂww‘h

Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample
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Upper Band Edge Restricted Band
802.11b — 1 Mbps
: _ :

#Atten 18 dB Ext PG -16 dB

WBH 3 MHz
Average

ps
4

#Atten 18 dB Ext PG -16 dB

YBH 3 MHz
Average
S
4

#Atten 18 dB Ent PG 10 dB

LSR: C-2063

- Agilent :

-52.454 dBm Atten 26 dB Ext PG -18 dB

2.498802000 GHz
-40.69 dBm

-48.69 dBm

Stop 2.508 008 @ GHz

Sweep 1 oms (1881 pts) VBH 3 MHz

-51.084 dBm Atten 26 dB Ext PG -18 dB

2.498845000 GHz
-38.84 dBm

Stop 2.508 069 @ GHz
Sweep 1 oms (1001 pts)

-39.94 dBm

Stop 2.508 008 @ GHz

Sweep 1 oms (1881 pts) VBH 3 MHz

-46.007 dBm Atten 20 dB Ext PG -10 dB

Stop 2.508 069 @ GHz
Sweep 1 oms (1001 pts)

-27.32 dBm

Stop 2.508 808 B GHz

Sweepn 1 ms (16601 pts) VEW 3 MHz

Stop 2.500 969 @ GHz
Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486

Serial: Eng. Sample
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802.11g — 12 Mbps

, 2014 % Agilent

*Aitten 13 dB Ext PG ~10 dB 46,836 B [RMMRef 26 dBn ftten 26 dB Ext PG ~18 dB -27.35 dBm
“Egak Marker
1o [2.483846500 GHz
@B/ |-27.38 dBm

Stop 2.509 8A8 § GHz . Stop 2.500 969 @ GHz
Sweepn 1 ms (16601 pts) VEW 3 MHz Sweep 1 ms (1001 pts)

= Agilent

*Aitten 13 dB Ext PG ~10 dB -46.525 B [BMRef 26 dBn ftten 26 dB Ext PG ~18 dB -27.72 dBm
*Pesk [Marker
2.483665000 GHz
-27.72 dBm

Stop 2.509 8A8 § GHz . Stop 2.500 969 @ GHz
YBH 3 MHz Sweepn 1 ms (16601 pts) VEHW 3 MHz Sweep 1 ms (1001 pts)

Peak

Mirl 2.463 533 @ GH|
#Atten 18 dB Ext PG -18 dB -46.323 dBm Atten 28 dB Ext PG -18 dB -26.24 dBm

2.483533000 GHz
-26.24 dBm

Stop 2.500 808 6 GHz k Stop 2.500 600 @ GHz
YBH 3 MHz Sweep 1 ms (1681 pts) Sweep 1 oms (1001 pts)

Average

Name: GVPU
Model: P24486

LSR: C-2063 Serial: Eng. Sample
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802.11n — 6.5 Mbps

Agilent 23:39:15 Nov 12, 26814

# it
A mﬁ""‘“"“"‘"‘*ﬂ"\vﬂvm.

\.h«-:-l\vv)\m.u.vdm.m.w.a,mw,," ey 4"""""\""‘4‘"""J"r"‘v-"‘-awm.ﬁww\ e
o T

Aeae

b

Agilent 22:10:42 How 12, 2014

Em At
Marker
2.483516500 GHz
-23.99 dBm

.
. dm4.h\lrn»aufﬂ.m.wrawfwu':v1\uww1*.,u.w,rww»v‘wf«}m\s Mg

802.11n — 65 Mbps

At Agilent 23:48:22 Now 12, 2014

BT e

b‘m\.lﬂMA'-Mﬂ‘hﬁi.ﬂbm\»\‘yWvlv*\‘wﬂmﬂ"ﬂ!"

L I L A i

Aerae

s
o "‘W‘“J."rMn'H\\ﬂ-ﬁ.whl.»m.,mﬂq m

e et AR el iyt

2.483500000 GHz
-33.60 dBm

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Lower Band Edge Restricted Band
802.11b — 1 Mbps
3 1 4

Atten 20 dB Ext PG -18 dB

YBH 3 MHz
Average

Atten 20 dB Ext PG -18 dB

YBH 3 MHz
Average

Atten 20 dB Ext PG -10 dB

2.389120000 GHz
-44.054 dBm

LSR: C-2063

Mkrl 2.384 96 GHz]

—-48.393 dBm Atten 20 dB Ext PG -16 dB

2.386160000 GHz
-39.96 dBm

Mkrl 2.386 16 GH]
—-39.96 dBm

Stop 2.390 09 GHz

Sweep 1 oms (1001 pts) WBH 3 MHz

Peak

—49.362 dBm Atten 20 dB Ext PG -18 dB

Stop 2.390 08 GHz
Sweep 1 oms (1881 pts)

Mkrl 2.383 84 GHz]
-33.83 dBm

Stop 2.390 09 GHz

Sweep 1 ms (1001 pts) VBH 3 MHz

Peak

Mkrl 2.389 12 GHZ|

-44.054 dBm Atten 20 dB Ext PG -10 dB

2.390000000 GHz
-25.98 dBm

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Mkrl 2.399 86 GHZ|
-25.98 dBm

Stop 2.399 @9 GHz

Sweep 1 ms (16001 pts) VEW 3 MHz

Stop 2.399 @9 GHz
Sweep 1 ms (16001 pts)

Name: GVPU
Model: P24486

Serial: Eng. Sample
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LSR: C-2063

Atten 20 dB Ext PG -10 dB

Atten 20 dB Ext PG -10 dB

VBH 3 MHz

Atten 20 dB Ext PG -18 dB

VEBH 3 MHz
Average

Mkrl 2.389 92 GHZ|
-44.386 dBm Atten 20 dB Ext PG -10 dB

Mkrl 2.389 76 GHZ|
-28.19 dBm

Stop 2.399 @9 GHz
Sweep 1 ms (16001 pts) VEW 3 MHz

Mkrl 2.389 28 GHZ|
-44.825 dBm Atten 20 dB Ext PG -10 dB

2.390000000 GHz
-25.90 dBm

Stop 2.399 @9 GHz
Sweep 1 ms (16001 pts)

Mkrl 2.399 86 GHZ|
-25.99 dBm

Stop 2.399 @9 GHz
Sweep 1 ms (16001 pts) VEH 3 MHz

-43.258 dBm Atten 20 dB Ext PG -18 dB

2.389840000 GHz
-25.98 dBm

Stop 2.399 @9 GHz
Sweep 1 ms (16001 pts)

Mirl 2.389 84 GHz
-25.98 dBm

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486

Serial: Eng. Sample
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802.11n — 6.5 Mbps

Agilent 20:12:19 Nav 13, 2614 R T H# Agilent 20:83:15 Mov 13, 2014 R T

A 3 3m At
¥ [Marker
2.389840080 GH=z 2.389680000 GH=z
-43,934 dBm -23.76 dBm

Mu"u"*wr#

h‘*rl"*"l’ ; "Mm Y

i
ol m‘»ww-w..\-.u.uw.m‘-‘n~l'\-'r-.HNWJ‘J\‘M“J'-.-“MA;;weu'n'\‘a“'*ﬂl’-#*""ww‘*'mi ”1'
L : !

P
N orp st
Bt R, s S 4 A P e e LT

802.11n — 65 Mbps

# Agilent 20:86:11 Nov 13, 2914

dBm

Marker
2.389680000 GHz
-28.37 dBm

1
n»M‘rW"rl‘Ww
-.LﬁLLAMa"*"mh

I
R T
e e e

F Tun

Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample
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2" harmonic in restricted band (peak meets averagertiit, worst case 802.11b — 1 Mbps)

Agilent 21:02:34 Nov 13, 2014 R T Agilent 21:01:45 Nov 13, 2014 R T

1
W

1
AL Lar .@w.@ N ,.x-"i»?*wﬂg.
b R T e T e R TR e | VT wE R Ty _‘-,‘.-.,,a,.”;ﬂ,.,q‘.l,l,-ﬂ‘“"“‘ M"”"ﬂy.l'JLAl‘J|h,—llh‘ww'nir.r{Mﬂn@ﬂ-"'whw«‘n.qrﬁrm\%Mk

Z e 3 bl p \ 3 MHz
Channel 1 (low) Channel 6 (mid)

F Agilent 21:00:34 MNov 13, 2614 R T

dBm A
Marker
49239100080 GH=z
-45,58 dBm

1
w;..._-»?-wumﬁr,m
! it A AT s

Channel 11 (high)

Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample
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B.2 — Radiated Emissions

Rule Part(s)

FCC: 15.247/ 15.205 / 15.209

Measurement
Procedure

ANSI| C63.4 - 2009
ANSI| C63.10 — 2009

FCC KDB 558074 D01 DTS Meas Guidance v03r02

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Aneckiamber

Test Distance

See data section

EUT Placement

80 cm height non-conductive table above referencergl plane

applicable)

Are

2St

g
al
i at

-

Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-300 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 (MHz) Peak
10 Hz Average
1) The antenna, cable, pre-amp, and other necessayurement system correction factors
are loaded onto the EMI receiver / spectrum analyzhen the measurements a
preformed. The data is gathered and reported aotinected values.
Description 2) The EUT is placed on a non-conductive pedestatered on a turn-table in the té
of location with the antenna at the test distance fiteerEUT
Measurement
3) Maximum radiated RF emissions are determinedotgtion of azimuth and scannir
the sense antenna between 1 and 4 meters in hegig both horizontal and vertic
antenna polarities. Maximized levels are manuatiied at degree values of azimuth an
sense antenna height.
Example Reported Measurement dgt_a = Raw receiver mea_sureiméntenna_ Qorrection Factor
Calculations Cable factor (dB) - amplification factor (when appble) + Additional factor (whe

FCC Part 15.209 Limits:

Frequency 3 m Limit 3 m Limit Type
(MHz) (UV/m) (dBuvV/m)
30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak
Above 960 500 54.0 Average (>1 GHz)
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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B.2.1 — Radiated Band-Edge Restricted Bands

Manufacturer gogo Business Aviation
Date 11-26-14
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.247/ 15.205 / 15.209
Measurement ANSI C63.4 - 2009

ANSI C63.10 - 2009
Procedure

FCC KDB 558074 v03r02 Section 12.2.7 Radiated spisremission test
3 meter (1-4 GHz)

Test Distance

EUT Placement | 80 cm height non-conductive table centered on taibte

Detectors Peak; RBW 1MHz VBW 3 MHz (10Hz VBW for average rmegeements)

1) Tested in the worst case of continuous transmitutatdd mode based on conducted
measurements (54 Mbps) with EUT rotated in thréentations.

2) EUT maximized in azimuth and antenna height withkximam results reported.

3) Antenna port terminated with matching 50 ochm teation.

Example Calculation:

FCC 15.209 Average Limit @ 3 meter (@&'m) — Peak Reading (dB//m) = Margin

Additional Notes

Data Table
. . Peak Average .
Frequency EUT Antenna Height Azimuth X .. Margin
chens (MHz) orientation Polarit (cm) (degree) peadine Limit (dB)
Y s (dBuv/m) | (dBuV/m)
1 (Low) 2388.8 Flat Horizontal 100 125 42.60 54 11.4
%1 2483.7 Flat Horizontal 100 125 45.80 54 8.2
(High)
Plots

fffff

T RF 500 AC
Marker 1 2.388880000000 GHz

T R 0% AC | CORREC TETEE
Marker 1 2.483714500000 GHz #Avg Type: RMS

Mkr1 2.483 714 § GHz
45.08 dBuV/m

Start 2.31000 GHz
#Res BW 1.0 MHz

Stop 2.39000 GHz
Sweep 1.000 ms (1001 pts)

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz

VBW 50 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

High Channel (2462MHz)
Upper Band-edge (2483.5-2500 MHz)
Peak Meets Average limit

Low Channel (2412 MHz)
Lower Band-edge (2310-2390 MHz)
Peak Meets Average limit

Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A Model: P24486

LSR: C-2063 Serial: Eng. Sample
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B.2.2 — Radiated Harmonics in Restricted Bands

Manufacturer gogo Business Aviation
Date 11-19-14, 11-24-14
Operator Peter F / Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.247/ 15.205 / 15.209
Measurement ANSI C63.4 - 2009
Procedure ANSI C63.10 - 2009

Test Distance

3 meter 4-18 GHz, 1 meter 18-26 GHz

EUT Placement

80 cm height non-conductive table centered on tabhe

Detectors

Peak; RBW 1 MHz Average VBW (10Hz)

Additional Notes

1) Tested in continuous transmit modulated mode Wit ih three orientations at maximum

power. (Worst case 1 Mbps)

2) No emissions found above system noise floor.
3) Antenna port terminated with matching 50 ohm teation.

Example Calculation:

FCC 15.209 Average Limit @ 1 meter (@&&'m) — Peak Reading (dB//m) = Margin

Data Table
) . Peak Avg Peak Peak .. Avg
Fnqut:lezr)\cy H(i:il;t ::z;;nr:tel; Reading Reading Limit Margin G‘;gul\';;nn"t) Margin ?,2::::; oriefll::tion Note
(dBuv/m) | (dBuV/m) | (dBuV/m) (dB) (dB)
16.460 100 0 55.09 45.54 74 18.9 54 8.4 H L(.)W i 1
Side Pos
16.446 100 0 55.37 44.83 74 18.6 54 9.1 H WA= 1
Flat Pos
4912 100 0 40.22 30.76 33.8 54 23.2 Vv A0 Cl= 1
Vert Pos

Note 1:Measurement that of system noise floor. No emissfoand above noise floor from EUT.

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots - Low Channel

Agilent Spectrum Analyzer - Swept SA
T R 1502 AC

Avg Type: Voltage

Video BW 3.0 MHz
Avg|Hold> 111

PNO: Fast Cyo Trig:Free Run
IFGain:High *_ #Atten: 0 dB
Mkr1 16.460 GHz

{ogEidiv__Ref 86.99 dBEV/im 55.092 dBpVim

o
b T e P
et _,,,u-.w.m.,.ww.u,hw.~,.ﬁ.4w~r W T
st X

Start 4.000 GHz Stop 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 35.00 ms (1001 pts)

usc sTATUS

TracelDetector

Select Trace
1

ViewBlank |

Trace On

Agilent Spectrum Analyzer - Swept SA
T R 1502 AC

Video BW 3.0 kHz Trace/Detector

Avg Type: Voltage
Avg|Hold>1/1 vee|

Mkr1 16.460 GHz

45.540 dBuVim

Select Trace
1

Bidiv  Ref 86.99 dBpV/im

Clear Write
I

Trace Average

ViewBlank |

Trace On

Start 4.000 GHz Stop 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 kHz Sweep 5.351 s (1001 pts)

usc sTATUS

4-18 GHz Peak

4-18 GHz (Reduced VBV

Middle Channel

Agilent Spectrum Analyzer - Swept SA
ALIGNAUTO
Type: Voltage

04i27:11 PMiNov 19,2014
Avg ace | IERE]
AvglHold> 11

7 RE 500 AC | CORREC
Marker 1 16.068000000000 GHz 3
- fost o Trig: Free Run

IFGainHigh __ #Atten: 0 dB
Mkr1 16.068 GHz

dBidiv__Ref 86.99 dBV/IM 55.370 dBuVim

1

J,‘,,,.J.M‘"’“’“vw.ﬁww\r
e
e

K bortbroanr At ey i Laud e
b

Start 4.000 GHz Stop 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 35.00 ms (1001 pts)

usc STATUS

Peak Search

Next Pk Right|
Next Pk Left|

Mkr—RefLvi

More
10f2

Agilent Spectrum Analyzer - Swept SA

g R TR TS ALIGAUTO

Marker 1 16.446000000000 GHz Avg Type: Voltage = TracelDetector
P

0 Fast () T Avg|Hold:>1/1 r;ﬂ. :‘ .
IFGain:High dB T e
Mkr1 16.446 GHz I
Ref 86.99 dBpVim 44.833 dBuV/m

04:26:31 PMNov 19,2014

Bidiv

View Blari(>
Trace On

Start 4.000 GHz Stop 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 kHz Sweep 5.351 s (1001 pts)

usc STATUS

4-18 GHz Peak

4-18 GHz (Reduced VBV

High Channel

Agilent Spectrum Analyzer - Swept SA
0 0 ALIGNAUTO

Avg Type: Voltage

AvglHold>212

7 R 500 AC 05:01106 PHNov 19,2014
Display Line 74.00 dBuV/m 5 ce NN
PNO: Fast Cyo Trig: Free Run
IFGain:High *__ #Atten: 0 dB
MKr1 4.912 GHz
40.219 dBpV/m

deidiv. Ref 86.99 dBuVim
9

Start 4.000 GHz Stop 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 35.00 ms (1001 pts)

usc STATUS

Display

System
Display>|
Settings

Agilent Spectrum Analyzer - Swept SA

g T TR TS ALIGAUTO

Marker 1 4.912000000000 GHz Bug Type: Voltage = TracelDetector
P

0: Fast (p Tri AvglHold>2/2 r;ﬂ. :““‘
FGainHigh e
Mkr1 4.912 GHz I
Ref 86.99 dBpVim 30.764 dBuV/im

04:5:52 PMNov 15,2014

Bidiv

Start 4.000 GHz “Stop 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 kHz Sweep 5.351 s (1001 pts)

usc STATUS

4-18 GHz Peak

4-18 GHz (Reduced VBV

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Agilent 23:56:26 Nov 24, 2014 R T Agilent 23:56:06 Nov 24, 2014 R T

M\"’*W,r\"‘*“’\nq ﬂ;,‘.,.%pﬂﬂ.lﬁ.v'ﬁ‘f\'ﬂfm

i
W"\T"ﬂ] J,,'af""'mrk.w“l' J"Wh‘.ﬂ*whbkwai\kh 1
hblght T | T
b, Mty T "‘"""""‘*p.-tmﬂw,,_’w_,V-““ﬁm"‘h,-\ e
bt A b

: BH 1 N HBH 10 kHz
18-26 GHz Peak 18-26 GHz (reduced VBW)
Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample
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B.2.3 — Radiated Emissions Transmit Mode

Manufacturer gogo Business Aviation
Date 11-26-14

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.247/ 15.205 / 15.209
Measurement ANSI C63.4 - 2009
Procedure ANSI C63.10 - 2009

Test Distance

3 meter 30-4000 MHz

EUT Placement

80 cm height non-conductive table centered on tabhe

Detectors

Peak; RBW 1 MHz

Additional Notes

1) Tested in continuous transmit modulated mode wWithT ih three orientations at maximun
power.

2) Antenna port terminated with matching 50 ohm teation.
3) Emissions not effected by channel or transmit oeiree mode.

Example Calculation:
Limit (dBuV/m) — Reading (dBV/m) = Margin

Table
Quasi Quasi
Frequency Height Azimuth Peak Peak Margin Antenna EUT
(MHz) (cm) (degree) Reading Limit (dB) Polarity | orientation
(dBuV/m) | (dBuV/m)
875 121 289 43.29 46 2.71 Horizontal Flat
875 134 350 42.87 46 3.13 Horizontal Vertical
875 103 315 42.54 46 3.46 Vertical Horizontal
400 119 53 35.11 46 10.89 Horizontal Flat
375 100 9 35.01 46 10.99 Vertical Flat
112 153 179 30.42 43.5 13.08 Horizontal Flat
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots

Agilent Spectrum Analyzer - Swept SA
g T e

R Ts0a AC e ALIGNAUTO

Marker 1 1.918400000000 GHz ) #Avg Type: RMS
PNO:Fast GO Trig: Free Run

IFGain:Low Atten: 6 dB

10:54:45 PMNov 26,2014
1

Mkr1 1.918 4 GHz
Ref 65.00 dBuV/m

’1

R e TR INY
BRI R L “' o

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.333 ms (1001 pts)

sc STATUS

Agilent Spectrum Analyzer - Swept SA
- R

RE 500 AC | CORREC i ALIGNAUTO 10:54:08 PHNov 26, 2014
Marker 1 3.792239500000 GHz ) #Avg Type: RMS
oo Trig:FreeRun
Atten: 6 4B
Mkr1 3.792 2 GHz

Ref 65.00 dBpV/m 43.45 dBuVim

N
\'Mwwmvw-l,ﬂﬂw JMM\ Al I MLWVWMMWWWWMWM’M QWMI‘MMLlel\MMWMww‘JWMM

Start 2.4835 GHz Stop 4.0000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 2.533 ms (1001 pts)

usc sTATUS

Agilent EMI Receiver - Frequency Scan

(06152!50 PMNov 25, 2014

3 S0 AC | CORREC SENSEIINT]
Marker 1 873.76 MHz FREQUENCY SCAN

Atten: 0 dB Free Run

Mkr1 873.75684 MHz

Ref 65.00 dBpV/m 41.766 dBuVim

#Start 200 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps (60 kHz)

sc sTATUS

Agilent EMI Receiver - Frequency Scan

£ ALIGN AUTO!

ESEL |5 C | CORREC SENSEINT,
Marker 1 873.76 MHz FREQUENCY SCAN

Smooth G
PREAMP Scan Atten: 0 dB Free Run

Mkr1 873.75684 MHz
Ref 65.00 dBpV/m 43.353 dBuVim

#Start 200 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps (60 kHz)

usc sTATUS

200-1000 MHz Vertical

200-1000 MHz Horizontal

SENSEINT,
FREQUENCY SCAN
Atten: 0 dB Free Run
Mkr1 112.02965 MHz
Ref 60.00 dBuV/m 25.431 dBpVim

Wy
Mot

#Start 30 MHz #Stop 200 MHz|
Res BW 120 kHz VBW 1.2 MHz Dwell Time 35.3 ps (60 kHz)

usc STATUS

Agilent EMI Receiver - Frequency Scan
7 R PRESEL 1500 AC | CORREC SENSEINT
Marker 1 112. FREQUENCY SCAN Scan
Smooth 55D >11
PREAMP Atten: 0 dB Free Run

ALIGNAUTO. 07:38:21 PMNov 25, 2014

Mkr1 112.02965 MHz
Ref 60.00 dBpV/m 31.351 dBpVim

‘1
: Aol L
¥ \wwmwwww\wwmm |

#Start 30 MHz #Stop 200 MHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 35.3 ps (60 kHz)

usc US|

30-200 MHz Vertical

30-200 MHz Horizontal

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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B.2.4 — Radiated Emissions Receive Mode

Manufacturer gogo Business Aviation
Date 11-19-14

Operator Mike H / Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.109

Measurement ANSI C63.4 - 2009
Procedure ANSI C63.10 - 2009

Test Distance

3 meter 30-4000 MHz

EUT Placement

80 cm height non-conductive table centered on tabhe

Detectors

Peak; RBW 1 MHz

Additional Notes

1) Tested in continuous transmit modulated mode Wit ih three orientations at maximum
power.

2) Maximum results reported

3) Emissions not effected by channel or transmit oeiree mode.

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin

Table
Quasi Quasi
Frequency Height Azimuth Peak Peak Margin Antenna EUT
(MHz) (cm) (degree) Reading Limit (dB) Polarity orientation
(dBuV/m) | (dBuV/m)
875 121 289 43.29 46 2.71 Horizontal Flat
875 134 350 42.87 46 3.13 Horizontal Vertical
875 103 315 42.54 46 3.46 Vertical Horizontal
400 119 53 35.11 46 10.89 Horizontal Flat
375 100 9 35.01 46 10.99 Vertical Flat
112 153 179 30.42 43.5 13.08 Horizontal Flat
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A

Model: P24486

LSR: C-2063
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Agilent Spectrum Analyzer - Swept SA

Agilent 23:56:06 MNov 24, 2014 R T

i T RF 500 AC | CORREC ALIGNAUTO
Marker 1 3.709000000000 GHz ) #Avg Type: RMS
PN Trig: Free Run
:6 dB

Mkr1 3.709 GHz
Ref 70.00 dBpV/im 36.34 dBuVim

1

JraLl|
RN Y T

Start 1.000 GHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 10 kHz Sweep 234.0 ms (1001 pts)

usc: STATUS

1000 — 4000 MHz (average)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

RE 500 —AC | CORREC RF 500 “AC | CORREC SENSEINT ALIGNAUTO | 06:43:59 PHIN e —
Marker 1 16.250000000000 GHz ) g-Pwr Marker 1 16.376000000000 GHz Avg Type: Log-Pur JRad eare
B8 Trig: Free Run AvglHold:>100/100

PNO: Fast Cp) PNO: Fast Cp) Trig: Free Run Avg|Hold:>100/100 TYeE
#IFGain:High #Atten: 0 dB #IFGain:High #Atten: 0 dB. oeT|
Mkr1 16.250 GHz, Mkr1_16.376 GHz [l
Ref 86.99 dBUV/m 56.265 dBuV/m /div Ref 86.99 dBuV/m 48.741 dBpVim

Next Pk Right|

1 Next Pk Left,
T T

R st
bt
" e L Marker Detal Marker Deltal

Mkr—RefLvi Mkr—RefLv]

Start 4.000 GHz Stop 18.000 GHz Start 4.000 GHz Stop 18.000 GHz m

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 35.00 ms (1001 pts). #Res BW 1.0 MHz #VBW 30 kHz Sweep 364.1 ms (1001 pts)

STATUS sTATUS

4-18 GHz (peak) 4-18 GHz (reduced VBW)

Agilent EM Receiver - Frequency Scan
L AC ES 109:49:48 P Nov 25, 2014

o~ E I e n
Marker 1 873.82 MHz FREQUENCY SCAN Toace
CISPR o 1 TveE
PREAMP Atten: 0 dB Free Run DET!

Mkr1 873.81685 MHz
Ref 65.00 dBpV/m 40.611 dBuVim

‘Agilent EMI Receiver - Frequency Scan

0 Represe 1so0 Ac | ENGEINT]

Marker 1 873.76 MHz FREQUENCY SCAN
CISPR'

Smooth G
PREAMP Scan Atten: 0 dB Free Run

109:36:49 PH Nov 25, 2014

Mkr1 873.75684 MHz
Ref 65.00 dBpV/im 42,283 dBuVim

#Start 200 MHz #Stop 1 GHz #Start 200 MHz #Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps (60 kHz) Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps (60 kHz)
sc STATUS usc sTATUS

200-1000 MHz Vertical 200-1000 MHz Horizontal

Prepared For: gogo Business Aviation Name: GVPU
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Agilent EMI Receiver - Frequency Scan
[
Marker 1 112.03 MHz
CISPR
PREAMP

SENSEINT ALIGNAUTO
FREQUENCY SCAN Scan
= >

Atten: 0 dB Free Run

Ref 60.00 dBpV/m

07:34:44 PMNov 25, 2014

Mkr1 112.02965 MHz
28.720 dBpV/im

‘Agilent EMI Receiver - Frequency Scan

7 RFPRESEL 1500 _AC
Marker 1 112.03 MHz
CISPR' Smooth
PREAMP Scan

Ref 60.00 dBuV/m

SENGEIN

o ALIGNAUTO.
FREQUENCY SCAN

" Atten:0dB Free Run

Mkr1 112.02965 MHz
29.125 dBuVim

J
,.,wnfwhWWM«WWW‘mMMWWMM m

#Start 30 MHz #Stop 200 MHz| #Start 30 MHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 35.3 ps (60 kHz) Res BW 120 kHz

usc STATUS usc

#Stop 200 MHz|
VBW 1.2 MHz Dwell Time 35.3 ps (60 kHz)

sTATUS

30-200 MHz Vertical 30-200 MHz Horizontal

Prepared For: gogo Business Aviation Name: GVPU
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B3 — Frequency Stability

Low (2412 MHz) 2412000969 2412000990 2412000990 21
Mid (2437 MHz) 2437000920 2437000940 2437000960 40
High (2462 MHz) 2462000939 2462000960 2462000960 21

Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 A Model: P24486
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B4 — AC Mains Conducted Emissions

Test Not Applicable - EUT powered by On-board @@y only
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Appendix C - Uncertainty Summary

This uncertainty represents an expanded uncertaxgsessed at
approximately the 95 % confidence level, using\eecage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 233V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64°/ 2.88 %RH
Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 A Model: P24486
LSR: C-2063 Serial: Eng. Sample
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Appendix D - References

Publication Year Title

FCC CFR Parts 0-15 2014 Code of Federal Regulations — Telecommunication
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low

A e e Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

ANS| C63.10 2009 Am_erlcan Natl_onal Standgrd for Testing
Unlicensed Wireless Devices
Guidance for Performing Compliance Measuremer

FCC KDB 558074 D01 L o .

DTS Meas Guidance v03rd 2014 on Digital Transmission Systems (DTS) Operating
Under 815.247
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END OF REPORT

Date Version | Comments Person

12-15-14 VO Initial Draft Release Adam A
2-11-15 V1 Final Release Adam A
5-26-15 Vla | TCB Comments Adam A
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