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LS Research, LLC in Review

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

®a

lACCREDITEDI
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

G

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
| L]

Canada

Industry Canada

On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1
File Number: 1C 3088-A

On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1
File Number: 1C 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 as provided from @dusiness Aviation, was tested and

MEETS the following requirements:

Operation in the 5.15 — 5.25 GHz band

15.407 (a)(1) Power Limits Pass
15.407 (a)(1) Peak Power Spectral Density Pass
15.407 (a)(1) 26dB Bandwidth Pass
15.407 (b)(1) Undesirable emissions Limit Pass
15.407 (b)(6) & (7) Spurious Emissions below 1GHz Pass
15.407 (a)(1)(iv) Mobile and Portable Client Deace Pass
15.407 (f) RF Exposure requirements Pass
15.407 (9) Frequency Stability Pass
Note 1: Not covered in this report
Operation in the 5.725 — 5.85 GHz band
15.407 (a)(3) Power Limits Passg
15.407 (a)(3) Peak Power Spectral Density Pass
15.407 (a)(3) 26dB Bandwidth Pass
15.407 (b)(4) Undesirable emissions Limit Pass
15.407 (b)(6) & (7) Spurious Emissions below 1GHz Pass
15.407 (f) RF Exposure requirements Pass
15.407 () Frequency Stability Pass
15.407(e) Minimum 6dB bandwidth Pass

Note 1: Not covered in this report

2.0 Test Facilities

All testing was performed at:

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

LS Research, LLC is accredited by A2LA (Americars@daation for Laboratory Accreditation) to
the requirements of ISO/IEC 17025, 2005 “Generalu®ements for the Competence of Calibration

and Testing Laboratories”.

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

noted.
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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

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 15.407, 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 789033 D02 General UNII Test Procedures IReues vO1
Procedure ANSI C63.10-2009 Section 6.7
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B.1.1 — RF Conducted — Fundamental Bandwidth and Ciy Cycle

Manufacturer | gogo Business Aviation
Date November 14,18,21,24 2014
Operator Adam A
Temp./R.H. | 20-25°C/30-60% R.H.
Rule Part FCC Part 15.407
fﬂiz‘;'ﬂfemem FCC KDB 789033 Il B, C, D
Procedure ANSI C63.10-2009 Section 6.9
Additional
Description of | Peak detector used
Measurement
ﬁg?été’onal Continuous transmit modulated used for this test.
Table
UNII-1 (5.15-5.25 GHz)
99 %
Channel F"::ﬂ“::)'cy (“h;llobi‘:) (ﬁ:\:) ((:ABI-\II;I)
6 23.864 16.660
12 22.968 16.534
24 22.065 16.525
36 5180
54 22.623 16.520
6.5 24.565 17.761
65 22.724 17.667
6 23.360 16.642
12 22.896 16.577
24 22.317 16.542
40 5200
54 22.741 | 16.510
6.5 25.367 | 17.761
65 22.742 17.691
6 23.393 16.618
12 22.695 16.518
24 21.967 16.529
48 5240
54 22.051 16.494
6.5 24.782 17.732
65 23.301 17.672
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Plots UNII-1

Low Channel — 5180 MHz

Agilent

Atten 30 dB Ext PG -10 dB

VEW 2.4 MHz

Occupied Bandwidth
16.6602 MHz

Transmit Freq Error  -22.866 khz
% dB Bandwidth 23.864 MHz

YBH 2.4 MHz

Occupied Bandvwidth
16.5249 MHz

Transmit Freq Error  —5.624 kHz
% dB Bandwidth 22,685 MHz

YBH 2.4 MHz

Occupied Bandwidth
17.7610 MHz

Transmit Freq Error  431.428 Hz
% ¢B Bandwidth 24.565 MHz

Span 38 MHz
Sweep 1 oms {1001 pts)

Occ BH % Pur 99.60 %
® dB -26.00 dB

Mkrl 5.179 16 GH|
3.38 dBm

Span 38 MHz
Sweep 1 ms (1001 pts)

Occ BH % Pur 99,00 2
®x dB -26.00 dB

Span 30 MHz
Sweep 1 ms (1001 pts)

Occ BH X Pur 99,80 %
% dB -26.90 dB

VEW 2.4 MHz

Occupied Bandwidth
16.5344 MHz

Transmit Freq Error  10.743 kHz
% B Bandwidth 22.968 MHz

YBH 2.4 MHz

Occupied Bandwidth
16.5200 MHz

Transmit Freq Error 3310 kHz
% dB Bandwidth 22623 MHz

YBH 2.4 MHz

Occupied Bandwidth
17.6667 MHz

Transmit Freq Error  769.132 Hz
% «B Bandwidth 22.724 MHz

Span 38 MHz
Sweep 1 oms {1061 pts)

Occ BH % Pur 99.00 %
% dB -26.00 dB

Mkrl 5.178 59 GHZ|
3.45 dBm

Span 36 MHz
Sweep 1 ms (16601 prs)

Occ BH % Pur 99,00 7
¥ dB -26.00 dB

Span 38 MHz
Sweep 1 ms (1661 pts)

Occ BH X Pwr 99.09 ¥
% dB -26.08 dB

Name: GVPU
Model: P24486
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Plots UNII-1
Mid Channel — 5200 MHz

Atten 30 dB Ext PG -10 dB

5.197120000 GHz
2.17 dBm

VEW 2.4 MHz

Occupied Bandwidth
16.6419 MHz

6.487 kHz
23.368 MHz

Transmit Freq Error
% dB Bandwidth

YBH 2.4 MHz

Occupied Bandvwidth
16.5417 MHz

6,066 kHz
22.317 MHz

Transmit Freq Error
x dB Bandwidth

Atten 38 dB Ext PG -18 dB

5.200950000 GHz
2.34 dBm

YBH 2.4 MHz

Occupied Bandwidth
17.76@5 MHz

7.794 kHz
25,367 MHz

Transmit Freq Error
% dB Bandwidth

Prepared For: gogo Busi
Report: TR 314305 B
LSR: C-2063

Span 38 MHz
Sweep 1 oms {1001 pts)

Occ BH % Pur 99.60 %
® dB -26.00 dB

Mkrl 5.261 56 GHz|
2.38 dBm

Span 38 MHz
Sweep 1 ms (1001 pts)

Occ BH % Pur 99,00 2
®x dB -26.00 dB

Span 30 MHz
Sweep 1 ms (1001 pts)

Occ BH X Pur 99,80 %
% dB -26.90 dB

15 Agilent Now 14, 2814

Atten 38 dB Ext PG -18 dB

5.202370000 GHz
2.27 dBm

VEW 2.4 MHz

Occupied Bandwidth
16.5777 MHz

-3.885 kHz
22.896 MHz

Transmit Freq Error
% dB Bandwidth

Atten 30 dB Ext PG -10 dB

EE:E" Marker
1o |5.201170000 GHz
de/ | 257 dBm

YBH 2.4 MHz

Occupied Bandwidth
16.5695 MHz

1.014 kHz
22.741 MHz

Transmit Freq Error
% dB Banduidth

Atten 38 dB Ext PG -16 dB

5.198200000 GHz
2.81 dBm |

YBH 2.4 MHz

Occupied Bandwidth
17.69@5 MHz

15.578 kHz
22.742 MHz

Transmit Freq Error
® dB Banduidth

Span 38 MHz
Sweep 1 oms {1061 pts)

Occ BH % Pur 99.00 %
% dB -26.00 dB

Mkrl 5.201 17 GHZ|
2.57 dBm

Span 36 MHz
Sweep 1 ms (16601 prs)

Occ BH % Pur 99,00 7
¥ dB -26.00 dB

Span 38 MHz
Sweep 1 ms (1661 pts)

Occ BH X Pwr 99.09 ¥
% dB -26.08 dB

Name: GVPU
Model: P24486
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Plots UNII-1

High Channel — 5240 MHz

14

Atten 30 dB Ext PG -10 dB

5.238860000 GHz
2.43 dBm

VEW 2.4 MHz

Occupied Bandwidth
16.6175 MHz

Transmit Freq Error  -671.855 Hz
% dB Bandwidth 23.393 MHz

= Agilent

Ref 30 dBm Atten 30 dB Ext PG -10 dB

[Egak Marker
e |5.238950000 GHz
B/ | 312 dBm

YBH 2.4 MHz

Occupied Bandvwidth
16.5291 MHz

Transmit Freq Error  6.197 kHz
% dB Bandwidth 21.9687 MHz

YBH 2.4 MHz

Occupied Bandwidth
17.7322 MHz

Transmit Freq Error  11.356 kHz
% ¢B Bandwidth 24.782 MHz

Span 38 MHz
Sweep 1 oms {1001 pts)

Occ BH % Pur 99.60 %
® dB -26.00 dB

Mkrl 5.233 95 GH|
3.12 dBm

Span 38 MHz
Sweep 1 ms (1001 pts)

Occ BH % Pur 99,00 2
®x dB -26.00 dB

Span 30 MHz
Sweep 1 ms (1001 pts)

Occ BH X Pur 99,80 %
% dB -26.90 dB

Atten 38 dB Ext PG -18 dB

5.241350000 GHz
1.91 dBm

VEW 2.4 MHz

Occupied Bandwidth
16.5182 MHz

Transmit Freq Error  13.463 kHz
% B Bandwidth 22.695 MHz

YBH 2.4 MHz

Occupied Bandwidth
16.4935 MHz

Transmit Freq Error 16,177 kHz
% dB Bandwidth 22851 MHz

YBH 2.4 MHz

Occupied Bandwidth
176715 MH=z

Transmit Freq Error  16.578 kHz
% «B Bandwidth 23.381 MHz

Span 38 MHz
Sweep 1 oms {1061 pts)

Occ BH % Pur 99.00 %
% dB -26.00 dB

Mkrl 5.241 28 GHZ
2.94 dBm

Span 36 MHz
Sweep 1 ms (16601 prs)

Occ BH % Pur 99,00 7
¥ dB -26.00 dB

Span 38 MHz
Sweep 1 ms (1661 pts)

Occ BH X Pwr 99.09 ¥
% dB -26.08 dB
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Table

UNII-3 (5.725-5.85 GHz)

99 %
Frequency Mode EBW
Channel OBW
(MHz) (Mbps) (MHz) (MHz)
6 16.708 | 25.860
12 16.566 23.799
24 16.546 22.077
149 5745
54 16.539 21.738
6.5 17.903 25.491
65 17.669 22.947
6 17.471 29.229
12 17.041 29.931
24 17.002 28.427
157 5785
54 16.526 21.929
6.5 18.559 31.648
65 17.692 22.493
6 17.805 34.001
12 17.203 29.737
24 16.898 27.519
165 5825
54 16.545 21.897
6.5 18.770 32.817
65 17.626 22.269
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Plots UNII-3

Low Channel — 5745 MHz

Agilent

Atten 30 dB Ext PG -10 dB

5.748800000 GHz
0.45 dBm

VBH 828 kHz

Occupied Bandwidth
16.7684 MHz

Transmit Freq Error  18.426 kHz
% dB Bandwidth 25.868 MHz

= Agilent

Ref 38 dBm
[Egak Marker
e |5.742240000 GHz
B/ | @.62 dBm

VBH 758 kHz

Occupied Bandwidth
16.5459 MHz

Transmit Freq Error  -16.535 kHz
% dB Bandwidth 22877 MHz

Atten 30 dB Ext PG -18 dB

5.745870000 GHz
0.81 dBm

YBH 820 kHz

Occupied Bandwidth
17.9032 MHz

Transmit Freq Error  -13.915 kHz
% ¢B Bandwidth 25.491 MHz

Prepared For: gogo Busi

Atten 30 dB Ext PG -10 dB

Span 30 MHz
Sweep 1 ms (1061 pts)

Occ BH % Pwr 99.68 %
® dB -26.00 dB

Mkrl 5.742 24 GH|
8.62 dBm

Span 39 MHz
Sweep 1 ms (1081 pts)

Occ BH % Pur 99,00 2
®x dB  -26.60 dB

Span 38 MHz
Sweep 1 ms (1061 pts)

Occ BH X Pwr 99.68 %
® dB -26.06 dB

i Agilent

Atten 30 dB Ext PG -16 dB

5.743890000 GHz
0.62 dBm

YEW 750 kHz

Occupied Bandwidth
16.5658 MHz

Transmit Freq Error  -2.421 kHz
% B Bandwidth 23.799 MHz

i Agilent

Ref 3 dBn
EE:E" Marker
1o |5.744190000 GHz
&/ | @.14 dBm

Atten 30 dB Ext PG -10 dB

YBW 758 kHz

Occupied Bandwidth
16.53688 MHz

Transmit Freq Error 2,900 kHz
% dB Bandwidth 21.738% MHz

Atten 30 dB Ext PG -18 dB

5.743770000 GHz
-1.82 dBm

YBH 750 kHz

Occupied Bandwidth
17.6689 MHz

Transmit Freq Error  13.314 kHz
® ¢B Bandwidth 22.947 MHz

Span 38 MHz
Sweep 1 ma (1601 pts)

Occ BH % Pur 99.00 X
® dB -26.00 dB

Mkrl 5.744 19 GHzZ|
8.14 dBm

Span 36 MHz
Sweep 1 ms (1601 pts)

Occ BH % Pur 99.00
®x 4B -26.00 dB

Span 38 MHz
Sweep 1 ms (1661 pts)

Occ BH % Pur 99.80 ¥
%X dB -26.08 dB
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Plots UNII-3
Mid Channel — 5785 MHz

Atten 30 dB Ext PG -10 dB

5.786000000 GHz
3.68 dBm

Span 48 MHz
Sweep 1 ms (1061 pts)

Occupied Bandwidth Occ BH % Pur  99.68 ¥
17.4707 MHz ® dB -26.00 dB

VBH 918 kHz

-54.234 kHz
29.229 MHz

Transmit Freq Error
% dB Bandwidth

Ref 38 dBm
[Egak Marker
e |5.7687800000 GHz
B/ | 357 dBm

Atten 30 dB Ext PG -10 dB

Span 49 MHz
Sweep 1 ms (1081 pts)

Occupied Bandwidth Oce BH % Pur  99.80 7
17.0023 MHz % dB -26.00 dB

VBW 918 kHz

-44.676 kHz
28.427 MHz

Transmit Freg Error
x dB Banduidth

Atten 30 dB Ext PG -18 dB

5.783400000 GHz
3.62 dBm

Span 48 MHz
Sweep 1 ms (1061 pts)

Occ BH X Pwr 99.68 %
® dB -26.06 dB

VBH 1 MHz

Occupied Bandwidth
18.5586 MHz

-69.729 kHz
31.648 MHz

Transmit Freq Error
% dB Banduidth

Prepared For: gogo Busi
Report: TR 314305 B
LSR: C-2063

Atten 30 dB Ext PG -16 dB

5.784480000 GHz
2.94 dBm

YEW 910 kHz

Occupied Bandwidth
17.8411 MHz

—-22.535 kHz
29.931 MHz

Transmit Freq Error
% dB Banduidth

Ref 3 dBn
EE:E" Marker
1o |5.784480000 GHz
de/ | -.83 dBm

Atten 30 dB Ext PG -10 dB

YBW 758 kHz

Occupied Bandwidth
16.5226 MHz

—-4.174 kHz
21.929 MHz

Transmit Freq Error
% dB Banduidth

Atten 30 dB Ext PG -16 dB

5.783400000 GHz
3.62 dBm

YBH 1 MHz

Occupied Bandwidth
18.5586 MHz

-63.729 kHz
31.648 MHz

Transmit Freq Error
® dB Banduidth

Span 48 MHz
Sweep 1 ma (1601 pts)

Occ BH % Pur 99.00 X
® dB -26.00 dB

Span 46 MHz
Sweep 1 ms (1601 pts)

Occ BH % Pur 99.00
®x 4B -26.00 dB

Span 48 MHz
Sweep 1 ms (1661 pts)

Occ BH % Pur 99.80 ¥
% dB -26.08 dB

Name: GVPU
Model: P24486
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Plots UNII-3

High Channel — 5825 MHz

14

Atten 30 dB Ext PG -10 dB

5.827160000 GHz
3.87 dBm

VEH 1.1 MHz

Occupied Bandwidth
17.8045 MHz

Transmit Freq Error  -94.508 kHz
% dB Bandwidth 34.891 MHz

VBW 918 kHz

Occupied Bandwidth
16.8983 MHz

Transmit Freq Error  -22.277 kHz
% dB Bandwidth 27.519 MHz

VBH 1 MHz

Occupied Bandwidth
18.7697 MHz

Transmit Freq Error  -103.630 kHz
% ¢B Bandwidth 32.817 MHz

Atten 30 dB Ext PG -16 dB

Span 48 MHz A Span 48 MHz

Sweep 1 ms (1061 pts) VEH 916 kHz Sweep 1 ma (1601 pts)

Occ BW % Pwr  99.98 % Occupied Bandwidth Occ BHW % Pur  99.00
® dB -26.60 dB 17.2025 MHz % dB  -26.00 dB

Transmit Freq Error  -33.706 kHz
% B Bandwidth EENETH

fitten 38 dB Ext PG -10 dB
EE:E" Marker
1o |5.825440000 GHz
de/ | @.69 dBm

Span 49 MHz . Span 46 MHz
Sweep 1 ms (1081 pts) WEW 758 kHz Sweep 1 ms (1601 pts)

Occ BH % Pwr 99,00 ¥ Occupied Bandwidth Occ BH % Pur 99,00 ¥
® dB -26.00 dB 16.5454 MHz ® dB 26,00 dB

Transmit Freq Error  —11.305 kHz
% dB Bandwidth 21.897 MHz

Span 48 MHz A Span 48 MHz
Sweep 1 ms (1061 pts) VBH 750 kHz Sweep 1 ms (1661 pts)

Occ BW % Pwr  99.08 % Occupied Bandwidth Occ BW % Pur  99.00 7
% dB -26.60 dB 17.6258 MHz % dB -26.08 4B

Transmit Freq Error  -16.397 kHz
% ¢B Bandwidth 22.269 MHz

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Table

UNII-3 (5.725-5.85 GHz)

DTS BW

Frequency Mode DTS BW
Channel | = 1z (Mbps) (MHz)
6 15.325
12 15.489
24 16.281

149 5745
54 16.122
6.5 15.150
65 17.001
6 15.180
12 15.163
24 15.793

157 5785
54 16.394
6.5 15.103
65 16.640
6 15.153
12 15.487
24 15.404

165 5825
54 16.380
6.5 15.106
65 16.925

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample

Page 17 of 63




Plots UNII-3 DTS BW

nel — 5745 MHz

#YEH 300 kHz

Occupied Bandwidth
16.4033 MHz

Transmit Freq Error  -1.974 kHz
% «B Bandwidth 15.325 MHz

Atten 26 dB Ext PG -1 dB
[E;ak Marker
1o |5.748750000 GHz
@B/ | -2.72 dBm »%

#WBW 300 kHz

Occupied Bandwidth
16.3461 MHz

Transmit Freq Error  -3.697 kHz
% dB Bandwidth 16.281 MHz

#WBH 300 kHz

Occupied Bandwidth
175587 MHz

Transmit Freq Error  -7.726 kHz
% B Bandwidth 15.158 MHz

Span 36 MHz
Sweep 2,867 ms (1001 pts)

Occ BH % Pwr 99.00 X
® dB -G080 dB

Mkrl 5.748 75 GHz
-2.72 dBm

Span 36 MHz
Sweep 2.867 ms (1081 pts)

Occ BH % Pwr 99.60 7
x dB  -6.00 dB

Span 30 MHz
Sweep 2.867 ms (1601 pts)

Occ BH % Pwr 99.90 %
®x dB  -6.00 dB

Atten 20 dB Ext PG -18 dB

5.746230008 GHz
-2.22 dBm

Span 38 MHz
Sweep 2.867 ms (1001 pts)

Occupied Bandwidth Occ BH % PWr  99.00 %
16.3621 MHz ® dB  -6.00 cB

#UBH 300 kHz

Transmit Freq Error  -4.621 kHz
% dB Banduidth 15.489 MHz

Mkrl 5.746 26 GHZ|
-1.59 dBm

Span 38 MHz
Sweep 2.867 ms (1001 pts)

Occupied Bandwidth Oce BH Z Pwr  99.00 %
16.3697 MHz xdB  -6.00 B

#YBH 308 kHz

Transmit Freq Error  -11.206 kHz
% dB Bandwidth 16.122 MHz

Atten 20 dB Ext PG -18 dB

5.746260000 GHz
-3.32 dBm

Span 38 MHz
Sweep 2.867 ms (1081 pts)

Occ BH % Pwr 93.80 ¥
®dB  -6.00 dB

#YBH 308 kHz

Occupied Bandwidth
17.5558 MHz

Transmit Freq Error  -12.978 kHz
% dB Banduidth 17.881 MHz

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots UNII-3 DTS BW
Mid Channel — 5785 MHz

#YEH 300 kHz

Occupied Bandwidth
16.5394 MHz

Transmit Freq Error  -17.821 kHz
% «B Bandwidth 15.18@ MHz

Atten 26 dB Ext PG -1 dB
[E;ak Marker
1o |5.786260000 GHz
@B/ | 1.23 dBm Zf

#WBW 300 kHz

Occupied Bandwidth
16.4361 MHz

Transmit Freq Error  -16.779 kHz
% dB Bandwidth 15.793 MHz

5 08 GHz
8 kHz #WBH 300 kHz

Occupied Bandwidth
17.6677 MHz

Transmit Freq Error  -14.821 kHz
% B Bandwidth 15.183 MHz

Span 36 MHz
Sweep 2,867 ms (1001 pts)

Occ BH % Pwr 99.00 X
® dB -G080 dB

Mkrl 5.786 26 GHz
1.23 dBm

Span 36 MHz
Sweep 2.867 ms (1081 pts)

Occ BH % Pwr 99.60 7
x dB  -6.00 dB

Span 30 MHz
Sweep 2.867 ms (1601 pts)

Occ BH % Pwr 99.90 %
®x dB  -6.00 dB

#UBH 300 kHz

Occupied Bandwidth
16.4598 MHz

Transmit Freq Error  -17.259 kHz
% dB Banduidth 15.163 MHz

Ref 26 dBm
Essak Marker
1o |5.766260000 GHz
48/ | -1.73 dBm »#

Atten 20 dB Ext PG -10 dB

#YBH 308 kHz

Occupied Bandwidth
16.3710 MHz

Transmit Freq Error  -10.509 kHz
% dB Bandwidth 16.349 MHz

#YBH 308 kHz

Occupied Bandwidth
175422 MHz

Transmit Freq Error  -15.8086 kHz
% dB Banduidth 16.640 MHz

Span 38 MHz
Sweep 2.867 ms (1001 pts)

Occ BH % Pwr 99.00 1
®dB  -5.00 dB

Mkrl 5.786 26 GHZ|
-1.73 dBm

Span 38 MHz
Sweep 2.867 ms (1001 pts)

Occ BH % Pur 99,09
® dB  -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1081 pts)

Occ BH % Pwr 93.80 ¥
®dB  -6.00 dB

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots UNII-3 DTS BW

High Channel — 5825 MHz

Atten 26 dB Ext PG -18 dB

#YEH 300 kHz

Occupied Bandwidth
16.5355 MHz

Transmit Freq Error  -14.688 kHz
% «B Bandwidth 15.153 MHz

Atten 26 dB Ext PG -1 dB
[E;ak Marker
1o |5.826260000 GHz
@B/ | 1,19 dBm |

#WBW 300 kHz

Occupied Bandwidth
16.4154 MHz

Transmit Freq Error  -12.497 kHz
% dB Bandwidth 15.484 MHz

#WBH 300 kHz

Occupied Bandwidth
17.6748 MHz

Transmit Freq Error  -18.896 kHz
% B Bandwidth 15.186 MHz

Span 36 MHz
Sweep 2,867 ms (1001 pts)

Occ BH % Pwr 99.00 X
® dB -G080 dB

Mkrl 5.826 26 GHz
1.19 dBm

Span 36 MHz
Sweep 2.867 ms (1081 pts)

Occ BH % Pwr 99.60 7
x dB  -6.00 dB

Span 30 MHz
Sweep 2.867 ms (1601 pts)

Occ BH % Pwr 99.90 %
®x dB  -6.00 dB

Atten 20 dB Ext PG -18 dB

#UBH 300 kHz

Occupied Bandwidth
16.4659 MHz

Transmit Freq Error  -9.332 kHz
% dB Banduidth 15.487 MHz

#YBH 308 kHz

Occupied Bandwidth
16.3638 MHz

Transmit Freq Error  -3.528 kHz
% dB Bandwidth 16.388 MHz

Atten 20 dB Ext PG -18 dB

5.826260000 GHz
-3.93 dBm

#YBH 308 kHz

Occupied Bandwidth
17.5594 MHz

Transmit Freq Error  -4.835 kHz
% dB Banduidth 16.325 MHz

Span 38 MHz
Sweep 2.867 ms (1001 pts)

Occ BH % Pwr 99.00 1
®dB  -5.00 dB

Mkrl 5.826 26 GHZ|
-1.72 dBm

Span 38 MHz
Sweep 2.867 ms (1001 pts)

Occ BH % Pur 99,09
® dB  -6.00 dB

Span 38 MHz
Sweep 2.867 ms (1081 pts)

Occ BH % Pwr 93.80 ¥
®dB  -6.00 dB

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Table

Duty Cycle
Duty
Mode Mode On-time Total (I:)ut;y Cycle
(802.11) (Mbps) (ms) Time (ms) ycle Correction
(x) (dB)
6 1.43 1.478 0.97 0.14
12 0.726 0.774 0.94 0.28
a
24 0.374 0.424 0.88 0.54
54 0.181 0.23 0.79 1.04
6.5 1.326 1.374 0.97 0.15
n
65 0.157 0.207 0.76 1.20
Duty Cycle Correction (dB) = 10*log (1/x)
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Atten 30 dB Ext PG -18 dB . Atten 30 dB Ext PG -18 dB

Span 6 Hz . Span 6 Hz

Res BH § MHz YBH & MHz Sweep 2 ms (1661 pts) YBH & MHz Sweep 2 ms (1661 pts)
Marker Trace Type H Auig fimplituda Trace Type H Auig fimplituda
Time 208 ps 14.13 dBm 1) Time 1.H58 ms 14.71 dBm
Time 1.43 ms -51.89 dB 1 Time 726 ps -48.41 dB
Time 288 pe 14.13 dBm 1) Time 1.HE mg 14.79 dBm
Time 1.478 mg 6.97 dB Time 774 ps -A.55 dB

Span § Hz . Span § Hz

WBH & MHz Sweep 2 ms (1001 prs) WBH & MHz Sweep 1 ms (1081 ps)
H fixis Anplitude H fixis Anplitude
558 ps 14.78 dBm 1R 4 355 ps 14.78 dBm
374 ps -52.73 dB 181 ps -58.39 dB
EES ps 14.78 dBn 355 ps 14.78 dBn
424 ps -8.56 dB 238 ps -8.87 dB

Atten 38 dB Ext PG -18 dB

Span B Hz . Span B Hz

YBH & MHz Sweep 2 ms (1081 pts) YBH & MHz Sweep 1 ms (1081 pts)
Type H Axis Amplitude Trace Type H Axis Amplitude
Time 248 ps 14.687 dBm 1) Time G1E ps 13.98 dBm
Time 1.326 ms -48.84 dB 1 Time 157 ps -5@.11 dB
Time 249 ps 14.87 dBm 1y Time G16 ps 13.98 dBm
Time 1.374 ms B.35 dB Time 207 ps -6.84 dB

Name: GVPU
Model: P24486

Serial: Eng. Sample
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B.1.2 — RF Conducted — Fundamental Power and SpeetrDensity

Manufacturer | gogo Business Aviation
Date November 14,15,18,19,21 2014
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.407
Specific
Measurement | FCC KDB 789033 Il E. (Method SA-1) & F.
Procedure
Additional
Description of | Average power over the on time of the transmission.
Measurement
Additional Continuous transmit modulated used for this test.
Notes Stated antenna gain: 3.9 dBi
Table
UNII-1 (5.15-5.25 GHz)
chamel | Tomeror | Mote | | op | e ||
(MHz)
6 23.864 16.660 11.78 1.65
12 22.968 16.534 11.67 1.35
24 22.065 16.525 11.33 1.45
36 5180
54 22.623 16.520 10.92 1.10
6.5 24.565 17.761 11.75 1.32
65 22.724 17.667 9.91 -0.03
6 23.360 16.642 11.58 1.09
12 22.896 16.577 11.51 1.39
24 22.317 16.542 11.08 0.75
40 5200
54 22.741 16.510 10.67 0.67
6.5 25.367 17.761 11.50 1.27
65 22.742 17.691 9.64 -0.44
6 23.393 16.618 11.15 1.06
12 22.695 16.518 10.98 1.17
24 21.967 16.529 10.69 0.63
48 5240
54 22.051 16.494 10.24 0.44
6.5 24.782 17.732 11.19 0.78
65 23.301 17.672 9.36 -0.75

FCC 15.407 (a) (1) (iv) maximum conducted poweliitlim250 mW = 24 dBm
FCC 15.407 (a) (1) (iv) maximum conducted powerctpédensity limit = 11 dBm/MHz

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots UNII-1
Low C

Moy 14, 2014

Atten 30 dB Ext PG -18 dB

VBH 3 MHz

Marker Trace
1 [&8]
2R 1
28 (1

# fxis
5.181 A4 GHz
5.166 A7 GHz

23.8E MHz

Atten 38 dB Ext PG -1 dB

YBH 3 MHz

Type # Axis

Freg 5181 12 GHz
L Freg 5.168 97 GHz
1 Freg 22.06 MHz

Atten 30 dB Ext PG -

YBH 3 MHz
¥ Axis
5.188 96 GHz
5.167 72 GHz
24.56 MHz

annel — 5180 MHz

a Mkr2 23.86 MHz
Band Pwr  11.781 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Amplituda
1.E5 dBm
-28.65 dBm
8.21 o8

a Mkr2 22.06 MHZ
Band Pwr 11,326 dBm

Span 48 MHz

Sweep 1 ms (1081 pts)
Anplitude
1.45 dBm
~26.98 dEn
11.33 dEm

& Mkrz 24.56 MHz

18 dB Band Pwr  11.746 dBm

Span 48 MHz

Sweep 1 ms (1801 pts)
Amplitude
1.32 dBu
-2E6.75 dBm
11.75 dBm

Marker
1
2R
2a

Trace
1)
1y
1y

1y
13

Trace
1)

Typa
Freq
Freg
Freg

Type
Freg
Freg
Frag

Type
Freg
Frag
Frag

YEHW 3 MHz

W Axis
5.179 28 GHz
5.168 52 GHz

22.97 MHz

Atten 30 dB Ext PG -10 dB

YBH 3 MHz

K Axis
5.182 32 GHz
5.168 B9 GHz

22.62 MHz

Atten 38 dB Ext PG -18 dB

VBH 3 MHz
K Axis
£.182 56 GHz
5.168 £4 GHz
22.72 MHz

a Mkr2 22.97 MHZ
Band Pur  11.669 dBm

Span 48 MHz
Sweep 1 ms (1081 pts)

fimplituda
1.35 dBm
-27.95 dBm
11.67 dBm

a Mkre 22.62 MHZ
Band Pur 18924 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Anplitude
1.18 dBm
-27.18 dEm
18.92 dEm

a Mkr2 22,72 MHZ
Band Pwr  9.818 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Amplitude
-8.82 dBm
-30.34 dBm
9.91 dBm

Name: GVPU
Model: P24486

Serial: Eng. Sample
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Plots UNII-1
Mid Channel — 5200 MHz
B 14, 2014

4

a Mkr2 23.36 MHz a Mkr2 22.99 MHZ
Atten 30 dB Ext PG -18 dB Band Pwr  11.583 dBm Band Pur  11.569 dBm

Span 48 MHz . Span 48 MHz
VBH 3 MHz Sweep 1 ms (1001 pts)

VBH 3 MHz Sweep 1 ms (1081 pts)
Markar Trace H Axiz Amplituda Markar Trace Typa # Az fimplituda
1 (88 5.208 B3 GHz 1.89 dBm

1 (&5 Frag 5.198 96 GHz 1.39 dBm
2R (6] 5.1688 32 GHz -27.52 dBm 2R > Freg 5.188 55 GHz -28.86 dBm
2a (45 23.36 MHz 11.58 dEm 2a 1y Frag 22.98 MHz 11.51 dEm

a Mkr2 22.32 MHz . a Mkrz 22.74 MHZ
Atten 38 dB Ext PG -1 dB Band Prr 11.075 dBm Atten 30 dB Ext PG -10 dB Band Pur  10.663 dBm

Span 48 MHz . Span 48 MHz
VBH 3 MHz Sweep 1 ms (1081 pts)

VEW 3 MHz Sweep 1 ms (1001 pts)
Type ¥ Axis Anplitude Type Amplitude
Freg 5.282 44 GHz 8.75 dBm 1

K Axis
> Freg 5.281 96 GHz 8,67 dBm
L Frag £.188 84 GHz -26.29 dEm (&5 Frag £.188 63 GHz -28.88 dEn
1 Freg 22.32 MHz 11.87 dBm 1 Fraq 22.74 MHz 18.67 dEm

a Mkrz 25.37 MHz a Mkre 22.74 MHz
Atten 36 dB Ext PG -18 dB Band Prr  11.497 dBm Atten 38 ¢B Ext PG -16 dB Band Pwr  9.639 dBm

Span 48 MHz . Span 48 MHz
YBH 3 MHz Sweep 1 ms (1801 pts)

VEH 3 MHz Sweep 1 ms (1001 pts)
Trace Type X Axis Amplitude Trace Type H Axis Amplitude
L Freg 5.201 €3 GHz 1.27 dBu

L&) Freg £.197 84 GHz -8.44 dBm
Freq 5.187 32 GHz -29.76 dBm Freq 5.188 £3 GHz -28.28 dBm
Frag 25.37 MHz 11.58 oBm Frag 22.74 MH=z 9.64 dBm

Name: GVPU
Model: P24486

Serial: Eng. Sample
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Plots UNII-1
High Channel — 5240 MHz
14, 2014

Atten 30 dB Ext PG -18 dB

VBH 3 MHz

Marker Trace
1 [&8]
2R 1
28 (1

# fxis
5.241 28 GHz
5.226 38 GHz

23.29 MHz

Atten 38 dB Ext PG -1 dB

YBH 3 MHz

Type # Axis

Freg 5.248 72 GHz
L Freg 5.229 B2 GHz
1 Freg 21.97 MHz

Atten 30 dB Ext PG -

YBH 3 MHz
* Axis
5.241 28 GHz
5.227 £1 GHz
24.78 MHz

a Mkr2 23.39 MHz
Band Pwr  11.147 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Amplituda
1.86 dBm
-28.75 dBm
11.15 dén

a Mkr2 21.97 MHZ
Band Pur 10,690 dBm

Span 48 MHz

Sweep 1 ms (1081 pts)
Anplitude
8,63 dBn
~27.61 dEm
16.69 dEim

& Mkrz 24.78 MHz

18 dB Band Pwr  11.189 dBm

Span 48 MHz

Sweep 1 ms (1801 pts)
Amplitude
B.78 dBu
-31.31 dBm
11.19 dBm

Marker
1
2R
2a

Trace
1)
1y
1y

1y
13

Trace
1)

Typa
Freq
Freg
Freg

Type
Freg
Freg
Frag

Type
Freg
Frag
Frag

YEHW 3 MHz

W fAxis
5.237 12 GHz
£.228 65 GHz

22.78 MHz

Atten 30 dB Ext PG -10 dB

YBH 3 MHz

K Axis
5.238 72 GHz
£.228 97 GHz

22.85 MHz

Atten 38 dB Ext PG -18 dB

VBH 3 MHz
K Axis
£.241 56 GHz
5.228 35 GHz
23.38 MHz

a Mkr2 22.79 MHZ
Band Pur  10.973 dBm

Span 48 MHz
Sweep 1 ms (1081 pts)

fimplituda
1.17 dBm
-26.87 dBm
16.98 dBm

a Mkre 22.05 MHZ
Band Pur  18.249 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Anplitude
@.44 dBm
-27.32 dEm
18.24 dEm

a Mkr2 23,39 MHZ
Band Pwr 9.357 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Amplitude
-8.75 dBm
-32.60 dBm
9.36 dBm

Name: GVPU
Model: P24486

Serial: Eng. Sample
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Table

UNII-3 (5.725-5.85GHz)

929 %
Frequency Mode EBW Power PSD
Channel | = ihz) | (vbps) | OBW (MHz) | (dBm) | (dBm/MH2)
(MHz)

6 16.708 25.860 9.38 -0.68
12 16.566 23.799 9.21 -0.67
24 16.546 22.077 8.90 -1.38

149 5745
54 16.539 21.738 7.80 -2.01
6.5 17.903 25.491 9.29 -1.11
65 17.669 22.947 5.42 -4.75
6 17.471 29.229 10.86 0.70
12 17.041 29.931 10.66 0.39
24 17.002 28.427 10.44 0.67

157 5785
54 16.526 21.929 7.39 -2.89
6.5 18.559 31.648 10.82 0.59
65 17.692 22.493 4.84 -5.34
6 17.805 34.001 10.79 0.62
12 17.203 29.737 10.66 0.44
24 16.898 27.519 10.38 0.34

165 5825
54 16.545 21.897 7.49 -2.48
6.5 18.770 32.817 10.78 0.19
65 17.626 22.269 5.10 -5.04

Note: PSD measured in 1 MHz represents worst cageGC.

FCC 15.407 (a) (3) maximum conducted power limit W = 30 dBm
FCC 15.407 (a) (3) maximum conducted power sped#&asity limit = 30 dBm/500 kHz

Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B Model: P24486

LSR: C-2063 Serial: Eng. Sample

Page 27 of 63




Plots UNII-3
el — 5745 MHz

4

a Mkr2 25.86 MHz a Mkr2 23.89 MHZ
Band Pwr  9.375 dBm Band Pwr  9.214 dBm

Span 48 MHz A Span 48 MHz
VBH 3 MHz Sweep 1 ms (1001 pts)

VBH 3 MHz Sweep 1 ms (1081 pts)
Markar Trace H Axiz Amplituda Markar Trace Typa # Az fimplituda
1 (88 5.743 B4 GHz -B.68 dBm

1 (&5 Frag 5.743 8@ GHz -H.67 dEm
2R (6] 5.732 @7 GHz -33.24 dBm 2R > Freg 5.733 18 GHz -31.47 dEm
2a (45 25.86 MHz 9.38 dBn 2a 1y Frag 23.88 MHz 9.21 dBm

a Mkr2 22.88 MHz . a Mkrz 21.74 MHZ
Atten 38 dB Ext PG -1 dB Band Per  8.984 dBm Atten 30 dB Ext PG -10 dB Band Pur  7.797 dBm

Span 48 MHz . Span 48 MHz

VBH 3 MHz Sweep 1 ms (1081 pts) VEW 3 MHz Sweep 1 ms (1001 pts)
Type ¥ Axis Anplitude Type H Fxis Amplitude
Freg 5.746 44 GHz -1.38 dBm 1 (48] Freg 5.744 84 GHz -2.81 dBm
(1) Frag £.733 96 GHz ~29.36 dEm (1> Freq £.734 13 GHz -38.41 dEw
I<B] Freg 22.88 MHz .98 dEim &5 Freq 21.74 MHz 7.30 dEm

& Mkrz 25.49 MHz - a Mkre 22.95 MHz
Atten 36 dB Ext PG -18 dB Band Pur  9.292 dBm Atten 38 ¢B Ext PG -16 dB Band Pur  5.415 dBm

Span 48 MHz 3 Span 48 MHz

YBH 3 MHz Sweep 1 ms (1801 pts) VBH 3 MHz Sweep 1 ms (1001 pts)
Trace Type X Axis Amplitude H Axis Amplitude
L Freg 5.746 96 GHz -1.11 dBu E.743 €8 GHz -4.75 dBm
Freq 5.732 25 GHz -33.84 dBm 5.733 53 GHz -33.18 dBm
Freg 25.49 MHz 9.29 dBn 22,95 MHz S.41 dBm

Name: GVPU
Model: P24486

Serial: Eng. Sample
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Plots UNII-3
Mid Channel — 5785 MHz

5 4
a Mkr2 29.23 MHz a Mkre 29.93 MHZ
Atten 38 dB Ext PG -18 dB Band Prr  10.857 dBm

Band Pur  10.668 dBm

Span 48 MHz A Span 48 MHz

VBH 3 MHz Sweep 1 ms (1001 pts) VBH 3 MHz Sweep 1 ms (1081 pts)
Markar Trace H Axiz Amplituda Markar Trace Typa # Az fimplituda
1 1 5.786 48 GHz B.78 dBm 1 1y Freq 5.785 96 GHz 6.39 dBm
2R (6] 5.778 39 GHz -27.81 dBm 2R (48] Freg 5.778 B3 GHz -29.18 dBm
28 [&] 29.23 MHz 16.26 dBu 2a 1y Freg 29,93 MHz 16.66 dBm

a Mkr2 28.43 MHz . a Mkrz 21.93 MHZ
Atten 38 dB Ext PG -1 dB Band Prr 10,435 dBm Atten 30 dB Ext PG -10 dB Band Pur  7.393 dBm

Span 48 MHz . Span 48 MHz

VBH 3 MHz Sweep 1 ms (1081 pts) VEW 3 MHz Sweep 1 ms (1001 pts)
Type ¥ fxis Anplitude Type H Fxis Amplitude
Freg 5.782 64 GHz B.67 dBm 1 (48] Freg 5.782 88 GHz -2.89 dBm
(1) Frag £.778 79 GHz ~27.53 dEm (1> Freq £.774 84 GHz -38.91 dEm
I<B] Freg 28.43 MHz 16.44 dEim &5 Freq 21.33 MHz 7.39 dEm

& Mkrz 31.65 MHz - a Mkre 22.49 MHz
Atten 36 dB Ext PG -18 dB Band Prr 10.815 dBm Atten 38 ¢B Ext PG -16 dB Band Pwr  4.839 dBm

Span 48 MHz 3 Span 48 MHz

YBH 3 MHz Sweep 1 ms (1801 pts) VBH 3 MHz Sweep 1 ms (1001 pts)
X Axis Amplitude H Axis Amplitude
5.782 83 GHz B.59 dBu E.784 BB GHz -5.34 dBm
5.760 18 GHz -29.11 dBm E.773 75 GHz -36.69 dBm
31.65 MHz 16.81 dBm 22.49 MHz 4.84 dBm

Name: GVPU
Model: P24486

Serial: Eng. Sample
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Plots UNII-3
High Channel — 5825 MHz

Atten 30 dB Ext PG -18 dB

VBH 3 MHz

Marker Trace
1 [&8]
2R 1
28 (1

# fxis
5.826 84 GHz
5.886 A8 GHz

24.68 MHz

Atten 38 dB Ext PG -1 dB

YBH 3 MHz

Type # Axis

Freg 5.823 12 GHz
L Freg 5.811 24 GHz
1 Freg 27.52 MHz

Atten 30 dB Ext PG -

YBH 3 MHz
¥ Axis
5.8926 28 GHz
5.808 59 GHz
32.82 MHz

a Mkr2 3400 MHz
Band Pwr  18.791 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Amplituda
.62 dBm
-38.88 dBm
18.79 den

a Mkr2 27.52 MHZ
Band Pwr 16,377 dBm

Span 48 MHz

Sweep 1 ms (1081 pts)
Anplitude
8,34 dBn
~27.67 dEm
16.38 dEm

& Mkrz 32,82 MHz

18 dB Band Pwr  16.779 dBm

Span 48 MHz

Sweep 1 ms (1801 pts)
Amplitude
B.19 dBu
-36.48 dBm
16.78 dBm

Marker
1
2R
2a

Trace
1)
1y
1y

Trace
1)
1y
13

Trace
1)

Typa
Freq
Freg
Freg

Type
Freg
Freg
Frag

Type
Freg
Frag
Frag

YEHW 3 MHz

W fAxis
5.82E 48 GHz
£.818 13 GHz

20,74 MHz

Atten 30 dB Ext PG -10 dB

YBH 3 MHz

K Axis
5.827 92 GHz
5.814 B85 GHz

21.98 MHz

Atten 38 dB Ext PG -18 dB

VBH 3 MHz
K Axis
£.827 44 GHz
5.813 87 GHz
22.27 MHz

a Mkr2 29.74 MHZ
Band Pur  10.662 dBm

Span 48 MHz
Sweep 1 ms (1081 pts)

fimplituda
@.44 dBm
-20.85 dBm
16.66 dBm

a Mkre 21.98 MHZ
Band Pur  7.493 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Anplitude
-2.48 dBm
-38.31 dEw
7.49 dEm

a Mkr2 22,27 MHZ
Band Pwr  5.837 dBm

Span 48 MHz

Sweep 1 ms (1001 pts)
Amplitude
-5.84 dBm
-33.96 dBm
5.18 dBm

Name: GVPU
Model: P24486

Serial: Eng. Sample
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B.1.3 — RF Conducted — Undesirable Emissions (Bartedge)

Manufacturer | Gogo Business Aviation
Date November 14,18,19,21 2014
Operator Adam A
Temp./R.H. | 20-25°C/30-60% R.H.
Rule Part 15.407
Specific
Measurement | FCC KDB 789033 Section II. G.
Procedure
gggg'ﬁ&%n of RF Conducted Measurement with antenna gain angecsion from dBm to dBuV/m @
Measurement 3m to compare to 15.209 limit.
Additional Continuous transmit modulated used for this test.
Notes Stated antenna gain: 3.90 dBi
Table
UNII-1 (5.15-5.25 GHz) (Lower Band-Edge)
Peak
Mode Mode Frequency Meas Antenna (e Average .. .
(802.11) (Mbps) (GHz) (dBm) Gain (dBi) to (dBuV/m) Limit Margin
(dBuV/m)
6 5.1463 -40.47 3.90 95.26 58.69 15.3
12 5.1463 -40.40 3.90 95.26 58.76 15.2
@ 24 5.1491 -41.32 3.90 95.26 57.84 16.2
54 5.1475 -40.34 3.90 95.26 58.82 4 15.2
6.5 5.1475 -39.12 3.90 95.26 60.04 14.0
n 65 5.1499 -42.41 3.90 95.26 56.75 17.3
Average
ooty | ot | Fraens | g™ | e | Dty |G| et | e |
(dBm) (dBuv/m)
6 5.1499 -54.64 3.90 0.14 95.26 44.67 9.3
12 5.1494 -54.90 3.90 0.28 95.26 44.54 9.5
@ 24 5.1500 -54.99 3.90 0.54 95.26 44.72 9.3
54 5.1497 -55.02 3.90 1.04 95.26 45.18 >4 8.8
6.5 5.1473 -54.36 3.90 0.15 95.26 44.95 9.0
n 65 5.1490 -55.49 3.90 1.20 95.26 44.87 9.1
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots UNII-1
Low Channel — 5180 MHz

Mkrl 5.146 25 GHz
Atten 26 dB Ext PG -18 dB -40.47 dBm

h §FAREPY STEW (RN 1y PO ¥ NP RT
g e AN

Stop 5.158 06 GHz
VBH 3 MHz Sweep 1 ms (1081 pts)

6 Mbps — Peak
14

Atten 28 dB Ext PG -1 dB -40.48 dBm

Stop 5.150 88 GHz
VBH 3 MHz Sweep 1 ms {1061 pts)

2 Mbps — Peak
Atten 26 dB Ext PG -18 dB -41.32 dBm

5.1491P0000 GHz
-41.32 dBm

Stop 5.150 69 GHz
Sweep 1 ms (1001 pts)

Hkrl 5.149 85 GHZ
Atten 28 dB Ext PG -10 dB -54.635 dBm

Span 158 MHz
VEW 3 MHz Sweep 1 oms (1081 pts)

6 Mbps — Average
2014

Atten 20 dB Ext PG ~10 dB -54.900 dBm
EE;Q Marker
1o (5.149400000 GHz

4/ |-54.98@ dBm

Span 1560 MHz
VEH 3 MHz Sweep 1 ms (1601 pts)

12 Mbps — Average

Atten 28 dB Ext PG -18 dB —.54.985 B

Span 156 MHz
Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots UNII-1
Low Channel — 5180 MHz

4,

Atten 26 dB Ext PG -10 dB

YEW 3 MHz

54 Mbps — Peak
14

fitten 26 dB Ext PG -10 dB
Essak Marker
1o [5.147450800 GHz
48/ |-39.12 dBm

YEW 3 MHz

Atten 26 dB Ext PG -10 dB

5.149850000 GHz
-42.41 dBm

Mkrl 5.147 45 GHZ Hkrl 5.149 78 GHZ
—40.34 dBm Atten 28 dB Ext PG -10 dB -55.019 dBm
A

Stop 5,150 B8 GHz . Span 158 MHz
Sweep 1 ms (1001 pts) WBH 3 MHz Sweep 1 oms (1081 pts)

54 Mbps — Average
2014

-39.12 dBm Atten 20 dB Ewt PG -10 dB -94.358 dBm

Stop 5.150 08 GHz A Span 1560 MHz
Sweep 1 ms (1001 pts) VEH 3 MHz Sweep 1 ms (1601 pts)

6.5 Mbps — Average
2 R T

Mkrl 5.148 95 GHe|
-42.41 dBm < Atten 28 dB Ext PG -18 dB -55.491 dBm

Stop 5.150 B8 GHz i Span 156 MHz
Sweep 1 ms (1061 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Table

UNII-1 (Upper Band-Edge)

Peak
Mode Mode Frequency Meas Antenna Conversion Average _ .
(802.11) | (Mbps) (GHz) (dBm) | Gain (dBi) to (dBpv/m) | UMt Margin
(dBuv/m)
6 5.4010 -40.26 3.90 95.26 58.90 15.1
12 5.3984 -38.93 3.90 95.26 60.23 13.8
é 24 5.4030 -38.18 3.90 95.26 60.98 24 13.0
54 5.4032 -38.45 3.90 95.26 60.71 13.3
6.5 5.3992 -39.65 3.90 95.26 59.51 14.5
n 65 5.3984 -39.47 3.90 95.26 59.69 14.3
Average
oty | ot | e | g™ | e | Dty |G| et | e |
(dBm) (dBuv/m)
6 5.3634 -58.18 3.90 0.14 95.26 41.12 12.9
12 5.4000 -58.28 3.90 0.28 95.26 41.16 12.8
é 24 5.3937 -57.54 3.90 0.54 95.26 42.16 ca 11.8
54 5.3999 -56.94 3.90 1.04 95.26 43.26 10.7
6.5 5.3607 -58.14 3.90 0.15 95.26 41.17 12.8
f 65 5.4011 -57.62 3.90 1.20 95.26 42.74 11.3
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots UNII-1
High Channel — 5240 MHz

31 Nav 14

Atten 28 dB Ext PG -16 4B

5.401000008 GHz
-40.26 dBm

YEH 3 MHz

6 Mbps — Peak
2014

Atten 20 dB Ext PG ~10 dB
Essak Marker
1o [5.398480000 GHz
48/ |-38.93 dBm

YEW 3 MHz

2 Mbps — Peak

Atten 28 dB Ext PG -18 dB

Hkrl 5.481 88 GHZ Mkrl 5.363 44 GHz]
-40.26 dBm Atten 20 dB Ext PG -18 dB -58.184 dBm
A

Stop 5.470 88 GHz X Stop 5.470 00 GHz
Sweep 1 ms (1081 pts) WBH 3 MHz Sweep 1 oms (1001 pts)

6 Mbps — Average
_.;1

-38.93 dBm Atten 20 dB Ext PG -10 dB -58.277 dBm

Stop 5.479 08 GHz i Stop 5.470 @9 GHz
Sweep 1 ms (1861 pts) VEH 3 MHz Sweep 1 ms (16001 pts)

12 Mbps — Average

-38.18 dBm < Atten 20 dB Ext PG -18 dB —.57.542 dBm

Stop 5.470 B0 GHz . Stop 5.470 00 GHz
Sweep 1 mg (1901 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample

Page 35 of 63




Plots UNII-1
High Channel — 5240 MHz

Mkrl 5.483 16 GHz - Mkrl 5.399 92 GHz|
Atten 26 dB Ext PG -18 dB -38.45 dBm Atten 20 dB Ext PG -18 dB -56.942 dBm

5.4031600008 GHz %' 15.399920000 GHz
-38.45 dBm -56.942 dBm

Stop 5.478 00 GHz X Stop 5.470 00 GHz
VBH 3 MHz Sweep 1 ms (1081 pts) WBH 3 MHz Sweep 1 oms (1001 pts)

54 Mbps — Peak 54 Mbps — Average
= Agilent 14 g 2014
Atten 20 dB Ext PG -10 dB -39.65 dBm Atten 20 dB Ext PG 18 dB -58.142 dBm
[Eeak Marker

o 5.399200000 GHz
i/ |-39.65 dBm

1

W -t abiin

Stop 5.470 88 GHz i Stop 5.470 @9 GHz
VBH 3 MHz Sweep 1 ms {1061 pts) VEH 3 MHz Sweep 1 ms (16001 pts)

6.5 Mbps — P 6.5 Mbps — Average
230 2 R T

Mirl 5.461 12 GHz
Atten 20 dB Ext PG -18 dB -39.47 dBm < Atten 20 dB Ext PG -18 dB -57.617 dBm

Stop 5.470 69 GHz . Stop 5.470 00 GHz
Sweep 1 ms (1001 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Table

UNII-3 (Lower Band-Edge)
Peak (5715-5725 MHz)

Mode Mode Frequency Meas Ar.ltenna. EIRP Limit Margin
(802.11) (Mbps) (GHz) (dBm) Gain (dBi) (dBm)
6 5.7248 -22.09 3.90 -18.19 1.2
12 5.7247 -26.21 3.90 -22.31 53
° 24 57248 | 2374 | 390 | -19.84 2.8
54 5.7248 2813 | 3.90 -24.23 7 7.2
6.5 5.7248 -22.07 3.90 -18.17 1.2
i 65 57250 | 3532 | 3.90 | -31.42 14.4
Peak (5600-5715MHz)
Mode Mode Frequency Meas Antenna SR Average .. .
(802.11) | (Mbps) (GHz) (dBm) | Gain (dBi) to (dBuv/m) | it Margin
(dBuV/m)
6 5.7128 -37.79 3.90 95.26 61.37 12.6
12 5.7145 -38.57 3.90 95.26 60.59 13.4
é 24 5.7086 -41.13 3.90 95.26 58.03 24 16.0
54 5.7150 -42.37 3.90 95.26 56.79 17.2
6.5 5.7125 -37.68 3.90 95.26 61.48 12.5
: 65 5.7133 -45.92 3.90 95.26 53.24 20.8
Average(5600-5715MHz)
postey | | e | Py | ot | oy |G st | | v
(dBm) (dBuv/m)
6 5.7145 -53.12 3.90 0.14 95.26 46.18 7.8
12 5.7149 -53.14 3.90 0.28 95.26 46.30 7.7
é 24 5.7149 -53.88 3.90 0.54 95.26 45.83 o 8.2
54 5.7137 -54.84 3.90 1.04 95.26 45.36 8.6
6.5 5.7148 -52.54 3.90 0.15 95.26 46.77 7.2
f 65 5.7126 -57.90 3.90 1.20 95.26 42.46 11.5
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample

Page 37 of 63




Plots UNII-3 (5715-5725 MHz)
Low Channel — 5745 MHz
; N 4

1
Mkrl 5.724 88 GH]
Atten 30 dB Ext PG -18 dB -22.89 dBm

5.724800000 GHz
-22.09 dBm

Stop 5.725 06 GHz
#/BK 3 MHz Sweep 1oms (1881 pts)

6 Mbps — Peak
2014

fitten 36 dB Ext PG -10 dB ~23.74 dBm
Essak Marker
1o [5.724770800@ GHz
48/ |-23.74 dBm

Stop 5.725 00 GHz
WEH 3 MHz Sweep 1 ms (1001 pts)

Atten 38 dB Ext PG -18 dB -22.87 dBm

5.724760000 GHz
-22.07 dBm

Atten 38 dB Ext PG -10 dB

Hkrl 5.724 63 GHZ]
-26.21 dBm

YBH 3 MHz

12 Mbps — Peak
14

Atten 30 dB Ewt PG -10 dB

Stop 5.725 08 GHz
Sweep 1 ms (1081 pts)

Mkrl 5.724 &3 GH7]
-28.13 dBm

Stop 5.725 60 GHz
#UBH 3 MHz Sneep 1 ma (1661 pts)

VBH 3 MHz

54 Mbps — Peak

Atten 38 dB Ext PG -18 dB

5.724970000 GHz
-35.32 dBm

Stop 5.725 @9 GHz
Sweep 1 ms (1601 pts)

-33.32 dBm

YEW 3 MHz

Stop 5.725 06 GHz
Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots UNII-3 (5600-5715 MHz)
Low Channel — 5745 MHz

Merl D712 82 GHg : . Mirl 5.714 54 GHg
ftten 28 B Ext PG ~18 dB 237.79 dbm Atten 20 dB Ext PG ~18 dB 55121 dem
A

Stop 5.715 86 GHz i Stop 5.715 86 GHz
#UBH 3 MHz Sweep 1 oms (1881 pts) #VBH 3 MHz Sweep 1 oms (1881 pts)

6 Mbps — Peak 6 Mbps — Average
14 i 2614

Atten 20 dB Ext PG -10 dB -38.57 dBm Atten 20 dB Ewt PG -10 dB -93.149 dBm

Stop 5.715 08 GHz i Stop 5.715 @9 GHz
WEH 3 MHz Sweep 1 ms (1001 pts) VEH 3 MHz Sweep 1 ms (1601 pts)

2 Mbps — Peak 12 Mbps — Average

Atten 26 dB Ext PG -10 dB -41.13 dBm < Atten 28 dB Ext PG -18 dB —.53.878 B

Stop 5.715 B8 GHz . Stop 5.715 06 GHz
Sweep 1 ms (1061 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots UNII-3 (5600-5715 MHz)
Low Channel — 5745 MHz

Agilent §
Mkrl 5.715 @@ GHZ Mkrl 5.713 74 GH
Atten 26 dB Ext PG -16 dB -42.37 dBm Atten 28 dB Ext PG -180 dB -54.542 dBm
A

5.715000000 GHz
-42.37 dBm

Stop 5.715 08 GHz i Stop 5.715 @8 GHz
YEW 3 MHz Sweep 1 ms (1001 pts) WBH 3 MHz Sweep 1 oms (1081 pts)

54 Mbps — Peak 54 Mbps — Average
14 4 4

Atten 20 dB Ext PG -10 dB -37.68 dBm Atten 20 dB Ext PG -10 dB -52.546 dBm

Stop 5.715 86 GHz i Stop 5.715 86 GHz
#UBW 3 MHz Sween 1 ms (16601 pts) #UBH 3 MHz Sween 1 ms (16601 pts)

6.5 Mbps — P 6.5 Mbps — Average

Mkrl 5.712 58 GHg|
Atten 26 dB Ext PG -10 dB -43.92 dBm < Atten 28 dB Ext PG -18 dB -57.980 Bm

Stop 5.715 B8 GHz . Stop 5.715 06 GHz
Sweep 1 ms (1061 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Table

UNII-3 (Upper Band-Edge)
Peak (5850-5860 MHz)

oostey | s | Py | | dotens | apaom) || v
6 5.8540 -29.36 3.90 -25.46 8.5
12 5.8508 -30.70 3.90 -26.80 9.8
° 24 58501 | -27.43 | 390 | -23.53 e 6.5
54 5.8503 -38.40 3.90 -34.50 17.5
6.5 5.8500 -27.31 3.90 -23.41 6.4
i 65 5.8543 | 3856 | 3.90 | -34.66 17.7
Peak (5860-6000 MHz)
Mode Mode Frequency Meas Antenna Conversion Average .. .
(802.11) | (Mbps) (GHz) (dBm) | Gain (dBi) to (dBuv/m) | it Margin
(dBuV/m)
6 5.8606 -38.61 3.90 95.26 60.55 13.5
12 5.8615 -40.34 3.90 95.26 58.82 15.2
a 24 5.8601 -38.71 3.90 95.26 60.45 24 13.6
54 5.9854 -42.61 3.90 95.26 56.55 17.5
6.5 5.8641 -37.65 3.90 95.26 61.51 12.5
n 65 5.9814 -43.85 3.90 95.26 55.31 18.7
Average (5860-6000 MHz)
possey | s | | Py | 2ot | vy | TG st | | v
(dBm) (dBuv/m)
6 5.8604 -52.11 3.90 0.14 95.26 47.19 6.8
12 5.8611 -52.14 3.90 0.28 95.26 47.29 6.7
@ 24 5.8610 -52.96 3.90 0.54 95.26 46.74 o 7.3
54 5.8621 -56.94 3.90 1.04 95.26 43.26 10.7
6.5 5.8608 -51.98 3.90 0.15 95.26 47.33 6.7
: 65 5.8656 -58.27 3.90 1.20 95.26 42.09 11.9
Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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Plots UNII-3 (5850-5860 MHz)
High Channel — 5825 MHz

Mkrl 5853 98 GHZ - Mkrl 5.858 79 GHz]
Atten 36 dB Ext PG -10 dB -29.36 dBm Atten 30 dB Ext PG -18 dB -30.79 dBm

5.853980000 GHz
-29.36 dBm

Span 16 MHz . Stop 5.660 B8 GHz
#VBH 3 MHz Sweep 1 ms (1001 pts) #UBH 3 MHz Sweep 1 oms (1001 pts)

6 Mbps — Peak 12 Mbps — Peak
14 , 2014

= Agilent
Mkrl 5.858 28 GH]
Atten 30 dB Ext PG -10 dB -27.43 dBm Atten 30 dB Ext PG -10 dB -33.40 dBm

[E;ak Marker
1o |5.850130000 GHz
@B/ |-27.43 dBm

Span 18 MHz A Span 18 MHz
#UBH 3 MHz Sweep 1 ms {1061 pts) #UBH 3 MHz Sweep 1 ms (1601 pts)

54 Mbps — Peak

14

Atten 36 dB Ext PG -10 dB -27.31 dBm Atten 38 dB Ext PG -18 dB -38.96 dBm

Span 16 MHz A Span 18 MHz
Sweep 1 ms (1061 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots UNII-3 (5860-6000 MHz)
High Channel — 5825 MHz

I
Mkrl 5.868 56 GHz Mkrl 5.868 42 GHz|
Atten 26 dB Ext PG -18 dB -38.61 dBm Atten 20 dB Ext PG -18 dB -52.112 dBm

A

Stop 6.908 00 GHz X Stop 6.000 00 GHz
#WBH 3 MHz Sweep 1 ms (1081 pts) #UBH 3 MHz Sweep 1 oms (1001 pts)

6 Mbps — Peak 6 Mbps — Average
14 B ov 19, 2014

= Agilent @

Atten 26 dB Ext PG -1 dB 40,34 dBm Atten 28 dB Ext PG ~16 dB 52141 dBm
[E;ak Marker
1o |5.861540000 GHz
B/ |-40.34 dBm

Stop 6.900 88 GHz i Stop 6.090 A9 GHz
#UBH 3 MHz Sweep 1 ms {1061 pts) #UBH 3 MHz Sweep 1 ms (16001 pts)

2 Mbps — Peak 12 Mbps — Average

Atten 20 dB Ext PG -18 dB -38.71 dBm < Atten 20 dB Ext PG -18 dB —.52.98@ dBm

Stop 6.008 60 GHz . Stop 6.000 08 GHz
Sweep 1 ms (1001 pts) Sweep 1 ms (1001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample

Page 43 of 63




Plots UNII-3 (5860-6000 MHz)
High Channel — 5825 MHz

MirL 5965 44 GHz e Ml D862 10 GHz
Atten 20 dB Ext PG —10 4B 42,61 dBm Rtten 28 B Ext PG —10 dB 6.4 dem
f

5.885440008 GHz
-42.61 dBm

Stop 6.908 00 GHz X Stop 6.000 00 GHz
#WBH 3 MHz Sweep 1 ms (1081 pts) #UBH 3 MHz Sweep 1 oms (1001 pts)

54 Mbps — Peak 54 Mbps — Average
14 61:19:58 Hov 19, 2014

Atten 28 dB Ext PG -1 dB -37.65 dBm Atten 20 dB Ext PG -10 dB -51.984 dBm

Stop 6.900 88 GHz i Stop 6.090 A9 GHz
#UBH 3 MHz Sweep 1 ms {1061 pts) #UBH 3 MHz Sweep 1 ms (16001 pts)

6.5 Mbps — Peak 6.5 Mbps — Average
' B 4

Atten 28 dB Ext PG -1 dB -43.85 dBm Atten 20 dB Ext PG -10 dB -58.267 dBm

Stop 6.900 88 GHz i Stop 6.090 A9 GHz
Sweep 1 ms (10681 pts) Sweep 1 ms (16001 pts)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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B.1.4 — RF Conducted — Undesirable Emissions (Sporis

'Date | November 15,18,19,21 2014
Temp. /RH. |20 -25°C/30-60% R.H.

Specific
Measurement | FCC KDB 789033 Section II. G.
Procedure

Additional . . .

Notes Continuous transmit modulated used for this test.
Prepared For: gogo Business Aviation Name: GVPU
Report: TR 314305 B Model: P24486
LSR: C-2063 Serial: Eng. Sample
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UNII-1

wl

Atten 18 dB Ext PG -1 dB

4.996000000 GHz
-54.36 dBm

Atten 16 dB Ext PG -18 dB

Mikrl  4.996 GHZ]
-94.36 dBm

Stop 5.000 GHz
Sweepn B.667 ms (1081 pts)

-54.79 dBm

Stop 5.000 GHz
Sneep 6.667 ms (1001 pts)

Mkrl 7771 24 GHZ|
Atten 18 dB Ext PG -10 dB -53.33 dBm

7.771240000 GHz
-53.33 dBm

Stop 10.086 09 GHz
Sweepn 7.6 ms (16001 pts)

ow Channel - 5.47-10 GHz
; i 28 Nov 4

Atten 18 dB Ext PG -18 dB -53.63 dBm

Stop 10.060 @9 GHz
Sweep 7.6 ms (1061 pts)

Mid Channel - 1-5 GHz Mid Channel - 5.47-10 GHz
i : : 14

Atten 16 dB Ext PG -18 dB

Prepared For: gogo Busi
Report: TR 314305 B
LSR: C-2063

-54.88 dBm

Stop 5.000 GHz
Sneep 6.667 ms (1001 prs)

ov 1

Atten 18 dB Ext PG -18 dB -54.82 dBm

8.428090000 GHz
-54.02 dBm

Stop 10.060 @9 GHz
Sweep 7.6 ms (1061 pts)

Name: GVPU
Model: P24486

Serial: Eng. Sample
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Mkrl 5.545 GHZ Mkrl 8.484 GH|
Atten 10 dB Ext PG -10 dB -47.61 dBm Atten 18 dB Ext PG -1 dB -95.89 dBm

Stop 5.600 GHz 1 Stop 19.000 GHz
WEH 3 MHz Sweepn 7667 ms (1861 pts) VEW 3 MHz Sweep B.667 ms (1001 pts)

Atten 18 dB Ext PG -18 dB -32.13 dBm Atten 18 dB Ext PG -18 dB -36.19 dBm

5.595000000 GHz
-52.13 dBm

Stop 5.6088 GHz 1 Stop 19.0600 GHz
YEBH 3 MHz Sweep 7.667 ms (1001 pts) VBH 3 MHz Sweep 5.667 ms (1061 pts)

#Atten 10 dB Ext PG -18 dB -49.96 dBm #Atten 10 dB Ext PG -18 dB -93.68 dBm

5.526000000 GHz
-49.96 dBm

Stop 5.6088 GHz 1 Stop 19.0600 GHz
YBH 3 MHz Sneep 7.667 ms (1001 pts) VBH 3 MHz Sweep 5.667 ms (1061 pta)

Name: GVPU
Model: P24486
Serial: Eng. Sample
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Plots (Representative of all channels — no emiss®found above system noise floor)

Agilent 20:50:02 Now 21, 2614 R T

Bm
Marker
297.700000 MHz
-60.49 dBm

z 1.

Agilent 20:58:32 Now 21, 2014 R T

503.400000 MHz
-80.74 dBm

30-1000 MHz (1 MHz RBW
R T

Agilent 20:51:17 Now 21, 2614

B Atten 18 dB Ext PG -16 dB
Marker

23.950000000 GHz

-53.11 dBm

1
aptth Mt Hohg " b
b g "Mwmuw.ﬂi,” Mﬁ;"* "Ml««»ﬂw‘».-,",,w\aw.‘wv.l\qwrtw, gL o Wl ‘*'u_.-l"“N.*m.Wl“r “""&““'""

VE

10-25 GHz

30-1000 MHz (100 kHz RBW)
R T

Agilent 20:51:39 Nov 21, 2014

1
\4*"ﬁ"'"w'v“-\ Y} !

\ . '*'m.‘w._wn Akt ot

Py T g ey

" W«.\.u,,.,A.\,;m.m\‘M""W'

VB

25-44 GHz

Prepared For: gogo Business Aviation

Name: GVPU

Report: TR 314305 B

Model: P24486

LSR: C-2063

Serial: Eng. Sample
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B.1.5 — RF Conducted — Frequency Stabilit
Date  |upia
20 - 25° C / 30-60% R.H.

Specific
Measurement | ANSI C63.10-2009
Procedure

Additional 1. Continuous transmit modulated used for this test
Notes 2. Better than 1 PPM stability

5180 5180013165 5180013365 5180013155 210
5180 5180009465 5180009890 5180010355 890
5180 5180011400 5180014950 5180020650 9250

Prepared For: gogo Business Aviation Name: GVPU

Report: TR 314305 B Model: P24486

LSR: C-2063 Serial: Eng. Sample
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B.2 — Radiated Emissions

Rule Part(s)

15.407 / 15.205/ 15.209

Measurement
Procedure

ANSI C63.4 - 2009
ANSI C63.10 — 2009
FCC KDB 789033 D02 General UNII Test Procedures Fies vO1

Test Location

LS Research, LLC - FCC Listed Semi-Anechoic Chamfwath absorbers placed a
ground plane for measurements above 1 GHz)

Test Distance

3 meter (30-4000 MHz)
1 meter (4-40 GHz)

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: | 1) 18-26 GHz
Measurement 300-1000 MHz 1-18 GHz 2) 26-40 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
performed. The data is gathered and reported asotinected 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)
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B.2.1 — Radiated Undesirable Emissions

November 24,25,26 2014

Temp. / R.H. 20 - 25° C / 30-60% R.H.

ANSI C63.4 - 2009
ANSI C63.10 - 2009
FCC KDB 789033

Measurement
Procedure

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

1) Tested in continuous transmit modulated mode (1 Mbprst case) with EUT in three
Additional Notes orientations at maximum power.
2) Antenna port terminated with matching terminati@n DB (cabinet radiation).

Example Calculation:
FCC 15.209 Limit @ 3 meter (d&®/m) — Reading (dBV/m) = Margin
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Table (30-1000 MHZz)

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

Note: Emissions not related to channel, mode, transmieceive.

Plots 30-1000 MHz

SENSEINT ALIGNAUTO |
FREQUENCY SCAN Scan
>/

Free Run

CISPR ooth GO

PREAMP. Atten: 0 dB

VBW 1.2 MHz

usc STATUS

Mkr1 112.02965 MHz
25.431 dBuVim

#Stop 200 MHz|
Dwell Time 35.3 s (60 kHz)

Agilent EMI

] ‘SENSEIINT
Marker 1 11 FREQUENCY SCAN

CISPR ooth G

PREAMP. Atten: 0 dB Free Run

Mkr1 112.02965 MHz

Ref 60.00 dBpV/m 31.351 dBpVIim

W,

Wielne

#Stop 200 MHz|
Dwell Time 35.3 s (60 kHz)

VBW 1.2 MHz

usc STATUS

30-200 MHz Vertical

| sensEINT] [

et
FREQUENCY SCAN
7 aten:0d8

#Start 200 MHz
Res BW 120 kHz VBW 1.2 MHz

usc STATUS

Mkr1 873.75684 MHz
41.766 dBuVIm

Stop 1 GHz
Dwell Time 7.5 ps (60 kHz)

30-200 MHz Horizontal

SENSEINT ALIGNAUTO |
FREQUENCY SCAN Scan
>/

Free Run

CISPR
PREAMP Atten: 0 dB
Mkr1 873.75684 MHz

43.353 dBpVIm

#Start 200 MHz
Res BW 120 kHz VBW 1.2 MHz

usc STATUS

Stop 1 GHz.
Dwell Time 7.5 ps (60 kHz)

200-1000 MHz Vertical

200-1000 MHz Horizontal
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Plots 1000-4000 MHz

Agilent Spectrum Analyzer
0 T R

S0Q _AC | CORREC SENSEINT] ALIGNAUTO
Marker 1 3.709000000000 GHz #Avg Type: RMS
PNO:Fast GO Trig:FreeRun
IFGain:Low Atten: 6 dB

Mkr1 3.709 GHz

Ref 75.00 dBpV/im 36.10 dBuV/m

1
At b

TR el Al

g Py MM.M.J«,’”’“
A A

[ Iy

v

Start 1,000 GHz

#Res BW 1.0 MHz #VBW 10 kHz

Stop 4.000 GHz
Sweep 234.0 ms (1001 pts)

sc STATUS

Agilent Spectrum Analyzer - Swept SA
0 T R

S0Q _AC | CORREC SENSEINT] ALIGNAUTO
Marker 1 3.721000000000 GHz . #Avg Type: RMS
PNO:Fast GO  Trig:FreeRun
IFGain:Low Atten: 6 dB

Mkr1 3.721 GHz

Ref 75.00 dBpV/im 36.50 dBuV/m

1

s e v ST
J’h«..,, W

/w"m‘mw-ww”‘

. ,)[wal, R S
Start 1.000 GHz

#Res BW 1.0 MHz #VBW 10 kHz

sc STATUS

Stop 4.000 GHz
Sweep 234.0 ms (1001 pts)

Channel 36 - Vertical

Agilent Spectrum Analyzer - Swept SA
- R 509 AC | CORREC SENSEINT] ALIGNAUTO
Marker 1 3.979000000000 GHz #Avg Type: RMS
PNO: Fast GO T e Run
IFGain:Low Atten: 6 dB

Mkr1 3.979 GHz

Ref 75.00 dBuV/im 36.03 dBpV/m

L‘- fﬂ-"“*w""”‘ e
s ey
by e
MM’LWMW gl
Start 1.000 GHz

Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 10 kHz

Sweep 234.0 ms (1001 pts)

sc: STATUS

Channel 36 - Horizontal

S0Q _AC | CORREC TETE
Marker 1 3.718000000000 GHz #Avg Type: RMS
PHO: Fast (5o Trig:Free Run
IFGain:Low Atten: 6 dB

Agilent Spectrum Analyzer - Swept SA
0 T RF ] 503

Mkr1 3.718 GHz

Ref 75.00 dBpV/im 35.85 dBuV/m

1

T e e
e I
P s el

I I

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 10 kHz

sc: STATUS

Stop 4.000 GHz
Sweep 234.0 ms (1001 pts)

Channel 165 - Vertical

Channel 165 — Horizontal

Note: Emissions not related to channel, mode, transmitgceive and greater than 15 dB below

limit.
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Mkrl 4.541 6 GHz Mkrl 4.718 8 GHz
#Atten @ dB 93.64 dBpY./m 3 #Atten @ dB 93.50 dBpY./m

4541600000 GHz
53.64 dBpl/m

Stop 5.150 8 GHz i Stop 5.150 8 GHz
#UBW 10 kHz Sweep 89.73 ms (1001 pts) #UBH 10 kHz Sweep 89.73 ms (1001 pts)

#Atten @ dB 53.88 dBpY/m s #Atten @ dB 53.63 dBpY/m

Stop 5.725 @ GHz X Stop 5.725 @ GHz
+UBH 19 kHz Sweep 134.5 ms (1661 pts) #UBH 19 kHz Sweep 134.5 ms (1661 pts)

Channel 149 - Vertical

a14

#Atten @ dB 60.88 dBpY./m s #Atten @ dB 60.45 dBpY./m

Stop 8.099 69 GHz X Stop 8.099 69 GHz
#UBW 10 kHz Sweep 167.7 ms (1001 pts) #UBH 10 kHz Sweep 167.7 ms (1001 pts)

Channel 165 - Vertical Channel 165 — Horizontal
Note: No Emissions found above system noise floor.
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Plots 8000-18000 MHz

Agilent 28:50:16 Nov 24, 2014 R T

e 'y.wtw'w“""

i AN
l.».\’" u\‘\‘\.a.«"‘""'\-\,‘.‘w,fl i

Channe

o, , i
el M b b

Agilent 28:51:19 Nov 24, 2014 R T

1

opr A
i, s

Gt N
N_..-“ L k\..M-\-‘"

o

Channl 4

Agilent 21:04:54 Nov 24, 2014 R T

1

#\)

Channel 157- Vertical

o i, iy e
h e m«*.‘l" ‘"’”"H LW '\"'u.l'
it

e

Wiy,
LT
- Sl .ﬁ"'" P
\.‘,M N, "L“h‘u)\‘\h' A i ol

Agilent 21:95:52 Nov 24, 2014 R T

bt
e
Ayl | e J""‘“'v""wmw‘ "
; A
FTun . T ‘M,».,M ni\* J
w M W,
A“W "J\W,JMWM'.J' Pl vt

Channel 157 — Horizontal

Note: No Emissions found above system noise floor.
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Plots 18-40 GHz

3 Agilent 23:56:06 Nov 24, 2014 R T

1
,.,vv"tm,\xlﬂ‘k“'u-‘v_‘,

- g | Fali'N
§ PRI N I Ty r
o ey ot kARt

[ER e PRI a

18-26 GHz — Average

3 Agilent 23:56:26 Nov 24, 2014 R T

-ﬁ‘f\»ﬁm
ARt M
N"IM “-"‘"ﬂm IW'N*'#‘J X
‘a']»q,\w"“ M‘,"“JNMW oty

18-26 GHz — Peak

Agilent 00:07:14 Nov 25, 2014 R T

A R
e " _.
53 F ““\HI L RPRET Tl Y e
[ AL b i ittt el
%

25-40 GHz — Average N

Agilent 06:07:31 Nov 25, 2014 R T

1
shyi
" N‘."‘"‘"W b ‘Tﬂ

i
ﬂ“ Ph\t o ey - ,Uﬂ"w"*'
Lafv w,M*lWi“f TA—. o M‘r‘bﬁ W\"‘IM‘M%J i M\HW\JM i ¥ AIWI*VI\') i

25-40 GHz — Peak

Note: No Emissions found above system noise floor (isgmtative of all channels, rates)
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B.2.2 — Radiated Emissions Receive Mode

Manufacturer gogo Business Aviation
Date November 19,24,25,26 2014
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 receive mode with EUT in thogentations
2) Emissions not effected by change in channel.

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
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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
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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
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B.3 — 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 4.85 dB

Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB

AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter

Conducted Immunity 3 Volts level 2.33V

EFT Burst, Surge, VDI 230 VAC 54.4V

ESD Immunity Discharge at 15kV 3200 V

Temperature/Humidity

Thermo-hygrometer

0.64°/ 2.88 %RH
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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

FCC KDB 789033 D02 Guidance for Compliance Testing of Unlicensed

General UNII Test June 6, 2014 National Information Infrastructure (U-NII) Devices

Procedures New Rules v0] Part 15, Subpart E
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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 Adam A
5-26-15 Vla | TCB Comments Adam A
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