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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: GOOGLE
1600 AMPHITHEATRE PARKWAY
MOUNTAIN VIEW, CA, 94043, US

EUT DESCRIPTION: Tv Box, 10/100 Ethernet, MoCA 1.1/2.0, WiFi AP,
HDMI 1.4 w/ HDCP

MODEL: GFHD200

SERIAL NUMBER: GTAFSJ1419D0016

DATE TESTED: May 7, 2014 to May 16, 2014

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. All indications of Pass/Fail in this report are opinions expressed by UL Verification
Services Inc. based on interpretations and/or observations of test results. Measurement Uncertainties were
not taken into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented in this
report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way unless
done so by UL Verification Services Inc. and all revisions are duly noted in the revisions section. Any
alteration of this document not carried out by UL Verification Services Inc. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification, approval, or
endorsement by NVLAP, NIST, any agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
./‘ o ] e, _’)»_‘_'f':_,: B
Z - "/' : 7/
2B erecT (U Lt Yo/,
FRANCISCO DE ANDA TRI PHAM
EMC SUPERVISOR EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR 47
Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia
Street, Fremont, California, USA. Line conducted emissions are measured only at the 47173 address. The
following table identifies which facilities were utilized for radiated emission measurements documented in
this report. Specific facilities are also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
[ ] Chamber B X] Chamber E
[ ] Chamber C X] Chamber F

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.qov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been calibrated in

accordance with the manufacturer's recommendations, and is traceable to recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss
(dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a TV set top box that includes the following interfaces;
- 10/100 Ethernet

- MoCA 1.1/2.0

2.4/5.2/5.8 GHz WiFi AP

HDMI1.4 w/HDCP

BT 4.0 and BLE

The radio chipset is manufactured by Marvell and supports 5.2 GHz UNII band mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5.2GHz Band

5180 - 5240 802.11a 10.49 11.19
5180 - 5240 802.11n HT20 10.55 11.35
5190 - 5230 802.11n HT40 12.82 19.14
5210 802.11ac 80 8.75 7.50

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes stamped metal dipole antennas, with a maximum declared gain as follows;

Antenna peak gain (dBi)

Band Chain 0 Chain 1
5150-5250 3 5
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was gftv200-37.11.

The EUT driver software installed in the HOST/SUPPORT equipment during testing was DUT LabTool
Version 2.0.0.44.

The test utility software used during testing was WIFI Tool Version 2.0.0.44.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to transmit at the
channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was determined that
X orientation was worst-case orientation; therefore, all final radiated testing was performed with the EUT in
X orientation.

Worst-case data rates as provided by the client were:
802.11a mode: 6 Mbps

802.11n HT20mode: MCSO

802.11n HT40mode: MCSO

802.11ac mode: MCSO

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port spurious was
not performed.
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Sony SVF143B1YL 54679497 0000931 (DoC
AC Adaptor Sony ADP-45UD 149215611 1383206 [N/A
Switch Google GFRG100 G20A32200367 DoC
AC Adaptor Google STD-12018U1 30303986 DoC
EUT AC Adapter Liteon Tech. Corp.|PB-1180-29 N/A N/A
/O CABLES

1/0 Cable List

Cable (Port # of identical |Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 1 2-prong |Un-Shielded 1 N/A
2 DC 1 Barrel Un-Shielded 1.8 N/A
3 DC 1 Barrel Un-Shielded 1.8 EUT power
4 DC 1 Barrel Un-Shielded 2.5 N/A
5 LAN 1 RJ45 Un-Shielded 1 N/A
6 LAN 1 RJ45 Un-Shielded 8.33 N/A

TEST SETUP

The EUT is connected to a host laptop computer via LAN switch during the tests. Test software exercised
the radio card.
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

SETUP DIAGRAM FOR TESTS

i

AC Adapter#3

3 router

AC Adapter#1 AC Adapter#2

AC Line
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

Test Equipment List

Description Manufacturer |Model Asset Cal Date [Cal Due

Antenna, Horn, 40GHz ARA MWH-2640/B C00981 |(06/28/13 |11/26/14
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 (11/26/13 (11/26/14
Antenna, Horn, 18GHz ETS Lindgren 3117 T711 06/24/13 |06/24/14
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences [JB3 FO0027 |05/05/14 |05/05/15
High Pass Filter, fc: 3.0GHz, 50 Ohms Micro-Tronics |HPM17543 FOO182 |08/30/13 |08/30/14
Low Pass Filter, fc: 5GHz, 50 Ohms Micro-Tronics |LPS17541 FOO176 |08/30/13 |08/30/14
High Pass Filter, fc: 6GHz, 50 Ohms Micro-Tronics [HPS17542 FO0177 |08/30/13 |08/30/14
RF PreAmplifier, 1-18GHz Miteq AFS42-00101800- |F00352 |08/30/13 |08/30/14

25-5-42

Amplifier Sonoma 310 FOO009 |04/23/14 |04/23/15
PreAmplifier, 1-26.5GHz Agilent 84498 FOO167 |03/25/14 |03/25/15
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 (08/20/13 |08/20/14
Spectrum Analyzer, 3Hz to 44GHz Agilent N9030A FOO127 |03/11/14 |03/11/15
Spectrum Analyzer 40 GHz Agilent 8564E C00951 |(07/29/13 |(07/29/14
Wideband Power Sensor, 30MHz BW |Agilent N1921A FO0360 |09/30/13 [09/30/14
P-Series single channel Power Meter [Agilent N1911A FOOO50 |10/04/13 |10/04/14
LISN, 30 MHz FCC 50/250-25-2 Co0626 |(01/17/14 (01/17/15
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 FO0092 |09/09/13 |09/09/14
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 3.144 3.175 0.990 99.02% 0.00 0.010
802.11n HT20 CDD 2.923 2.952 0.990 99.02% 0.00 0.010
802.11n HT40 CDD 1.4280 | 1.4550 0.981 98.14% 0.00 0.010
802.11ac VHT80 CDD 0.6841 | 0.7047 0.971 97.08% 0.13 1.462
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

7.2 MEASUREMENT METHODS

26 dB Emission BW: KDB 789033 D01 v01r03, Section C.

99% Occupied BW: KDB 789033 D01 v01r03, Section D.

Conducted Output Power: KDB 789033 D01 v01r03, Section E.2.b (Method SA-1).

Power Spectral Density; KDB 789033 D01 v01r03, Section F.

Peak Excursion: KDB 789033 D01 v01r03, Section G.

Unwanted emissions in restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, H.5, and H.6.

Unwanted emissions in non-restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, and H.5.
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DATE: June 10, 2014
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7.3.

DUTY CYCLE PLOTS

DUTY CYCLE 802.11a CDD MODE

Agilent Spectrum Analyzer - Swept SA

il RL RF S08

SENSEINT]

ALIGH AUTO 02:20:33 PM May 07, 2014

10 dBidiv
Log

Ref Offset 10.97 dB
Ref 23.97 dBm

PNO: Fast ._._4| Trig: Free Run
IFGain:Low Atten: 24 dB

#Avg Type: RMS TRACE

3456

Frequency

-
DET|P

140

L

397

Auto Tune|

Center Freq
5.180000000 GHz

-6.03
-16.0

260

<360

-48.0

-56.0

Reii)

StartFreq|
5.180000000 GHz

Stop Freq|
5.180000000 GHz

Center 5.180000000 GHz
Res BW 8 MHz

#VBW 50 MHz

3144 ms (A)
5336 us
3175 ms (A)

5336us 10.76 dBm

Span 0 Hz
Sweep 3.867 ms (1001 pts)

CF Step
8.000000 MHz

[Auto Man

Freq Offset|
0 Hz|

DUTY CYCLE 802.11n HT20 CDD MODE

Agilent Spectrum Analyzer - Swept SA
tl RL RF 50 &

SENSEINT]

ALIGH AUTO 05:01:16 PM May 07, 2014

10 dBidiv__ Ref 25.00 dBm
Log

Ref Offset 10.97 dB

PNO: Fast —»~ 1rig: FreeRun
IFGain:Low Atten: 26 dB

#Avg Type: RMS TRACE

3456

Frequency

T
CET|P

15.0f

4

S
500

Auto Tune|

Center Freq
5.200000000 GHz

-5.00
-15.0

250

350

-45.0

-55.0

B50

StartFreq|
5.200000000 GHz

Stop Freq|
5.200000000 GHz

Center 5.200000000 GHz
Res BW 8 MHz

#VBW 50 MHz

2923 ms (A)
565.2 us
2952 ms (4)

5652 us 9.54 dBm

Span 0 Hz
Sweep 3.600 ms (1001 pts)

CF Step
8.000000 MHz|

[Auto Man

Freq Offset|
0 Hz|
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DUTY CYCLE 802.11n HT40 CDD MODE

Agilent Spectrum Analyzer - Swept SA

RL RF S0e Do SEMSE!INT] ALIGN AUTO 04:55:04 PM May 07, 2014
[ | #Avg Type: RMS RACE[] S5 58 Frequency
PNO: Fast —+— 1rig: Free Run T
IFGain:Low Atten: 26 dB peT|P
Auto Tune|
Ref Offset 10.97 dB
E%gBldiv Ref 25.00 dBm
15 EII } ! } ? ! I Center Freq|
5.00 pi > 5180000000 GHz
-6.00
-18.0
StartFreq
et 5.190000000 GHZ]
-350
-45.0
550 Stop Freq
o 5180000000 GHz
Center 5.190000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
5 ] [Auto Man|
1 A2 t (A) 1.428 ms (4) 322 dB
2 F 675.0 us 2.83 dBm
3l t (A 1.455 ms (A) 0.12 dB Freq Offset|
4 F 675.0 us 2.83 dBm
5 0 Hz|
6
7
8
9
10
1
12
—
IMSG STATUS

DUTY CYCLE 802.11ac VHT80 CDD MODE

i Agilent 22:19:13 May 12, 2014

R T |FrequhanneI |

Ref 30 dBm

Atten 30 dB

A Mkr2 7047 ps
0.65 dB

#Feak

Center Freq
£.21000000 GHz

Log

]

Start Frag
5.21000000 GHz

Stop Freq
£.21000000 GHz

Auto

CF Step
£.00000000 MHz
Ilan|

Center 5.210 000 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 2.067 ms (1001 p1s)

Trace
n
n
n
[8)]

X Aoxis
4357 s
6391 s
4357 s
70T s

Amplitude
32.81 dBm
-0.18 d4B
32.81 dBm
062 4B

Freq Offset
0.00000000 Hz

On

Signal Track
Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8. ANTENNA PORT TEST RESULTS

8.1. 802.11a 2Tx CDD MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5180 19.62 19.62
Mid 5200 19.56 19.50
High 5240 19.71 19.50
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

we Agilent 17:30:54 May 9, 2014 R T |Freg/Channel

A Wkl 1962 MHz Conter F

-3 enter -red

Ref 20 dBm #Atten 30 (B -0.03 dB
#Peak 5.18000000 GHz
Start Freq
516500000 GHz
Stop Freq
519500000 GHz

dBm CF Step

. 3.00000000 MHz
#PAvyg Auto flan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

On Off

Span 30 MHz ‘
#Sweep 100 ms (1001 pts)

Swp

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

BANDWIDTH Chain 0 MID CH
e Agilent 17:35:15 May 9, 2014 kT |Freg/Channel

A kel 1956 MHz Conter F

-3 enter ~req

Ref 20 dBm #Atten 30 (B -0.09 dB
#Peak £.20000000 5Hz
Start Freqg
5.18500000 GHz
Stop Freq
521500000 5Hz

284

dBm CF Step
. 3.00000000 MHz
#PAvyg Auto tdan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): )
ETun Signal Track

On Off

Span 30 MHz ‘
#Sweep 100 ms (1001 ps)

Swp

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

BANDWIDTH Chain 0 HIGH CH
- Agilent 17:41:40 May 9, 2014

R T [Freg/Channel

Ref 20 dBm #Atten 30 dB

A Mkrl 1971 MHz
-0.26 dB

#Peak
Log

Center Freqg
5.24000000 GHz

Start Freq
£.22500000 GHz

Stop Freq
525500000 GHz

dBm

CF Step

#PAvg

3.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

Freq Offset
000000000 Hz

FTun
Swp

Signal Track
On Oif

Center 5.240 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz ‘
#Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
W Agilent 17:28:40 May 9, 2014

R T |FrequhanneI |

Ref 20 dBm #Atten 30 dB

#Feak
Log

A Mkrl 1962 MHz
Center Freq
5.18000000 GHz

10
dB/

037 dB
Start Frag
516500000 GHz

Offst
11.1

dB
Dl

Stop Freq
£.19500000 GHz

284
dBm

CF Step

#PAvyg

3.00000000 hHz
Ao hdan|

V1 s2
S3 FC

AR
off):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.180 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz ‘
#Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

BANDWIDTH Chain 1 MID CH
- Agilent 17:36:51 May 9, 2014

R T

Frag/Channel

Ref 20 dBm #Atten 30 dB

A Mkrl 1950 MHz
0.23 dB

#Peak

Center Freq
520000000 GHz
Start Freq
518500000 GHz
Stop Freqg
521500000 GHz

29.3
dBm

#PAvg

CF Step
3.00000000 MHz
Auto Man

V1 52
S3 FC

AR
off):

FTun
Swp

Center 5.200 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 1 HIGH CH
e Agilent 17:33:23 May 9, 2014

ET

|FrequhanneI |

Ref 20 dBm #Atten 30 dB

A Mkrl 1950 MHz
0.37 dB

#Feak

Center Freq
£.24000000 GHz
Start Frag
522500000 GHz
Stop Freq
525500000 GHz

dBm

#PAvyg

CF Step
3.00000000 MHz

Ao hdan|

V1 s2
S3 FC

AR
off):

FTun

Swp

Center 5.240 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5180 17.56 17.52
Mid 5200 17.52 17.56

High 5240 17.49 17.53

Page 20 of 108

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
st Agilent 18:23:40 May 9, 2014 R T [Freq/Channel |
|

Ch Freq 5.18 GHz Trig  Free I

Oceupied Bandwidth Averages: 100 I

Center Freq
518000000 GHz

| Start Freq
£.16500000 GHz

Ref 20 dBm
#Samp
Log

10

dB/
Offst
11.1
dB

#Atten 20 dB

Stop Freq
£.19500000 GHz

CF Step
3.00000000 fHz
uto hdan|

Freq Offset
0.00000000 Hz

Center 5.180 00 GHz
#Res BW 200 kHz

Occupied Bandwidth
17.5590 MHz

-3.652 kHz
19.052 MHz"

Span 30 MHz
#Sweep 100 ms (1001 pts)

#VBW 620 kHz

Signal Track
99.00 % ||on Off

-26.00 dB

Occ BYY % Puwr
¥ dB

Transmit Freq Error
x dB Bandwidth

99% BANDWIDTH, Chain 0 MID CH
5t Agilent 18:27:39 May 9, 2014 R T [Freq/Channel |
|

Ch Freq 5.2 GHz Trig  Free I

Oceupied Bandwidth Averages: 100 I

Center Freq
520000000 GHz

| Start Freq
£.18500000 GHz

Ref 20 dBm
#Samp
Log

10

dB/

#Atten 20 dB

Stop Freq
£.21500000 GHz

CF Step
Offst ' L€ 00000000 MHz
11.1 . T 1 Ao Ilary
dB Lk’ ||
i Freq Offset
0.00000000 Hz

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
17.5202 MHz

Occ BYY % Puwr
¥ dB

5.450 kHz
19.076 MHz"

95.00 %
-26.00 dB

Signal Track
On Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

99% BANDWIDTH, Chain 0 HIGH CH

it Agilent 18:30.07 May 9, 2014 [Frea/Channel |

R T
I I Center Freq
Ch Freq 5.24 GHz Trig  Free 5 24000000 GHz
Oceupied Bandwidth Averages: 100 I |
| Start Freq
£.22500000 GHz
Ref 20 dBm #Atten 20 B
#Samp Stop Freq
5.25500000 GHz

CF Step
Kd 3.00000000 MHz
] i Ao tlan|

Freq Offset
0.00000000 Hz

a [ _|_ jul
|

Center 5.240 00 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.4941 MHz xdB  -26.00dB

Transmit Freq Error 100.929 Hz
 dB Bandwidth 19.094 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
W Agilent 18:24:36 May 9, 2014 R T |Fre§fChannel |

- Center Freq
ChFreq 518 GHz Trig Free 1l £ 18000000 GHz

Occupied Bandwidth Averages: 100 I
| Start Freq
5.16500000 GHz
Ref 20 dBm #Atten 20 dB
#Samp) Stop Freq
Log 5.19500000 GHz

10
dB/ HH CF Step

Offst 3,00000000 MHz
11.1

dB A T ]_
i— | | Freq Offset

|
Center 5.180 00 GHz Span 30 MHz || 000000000 Hz

#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

Auto Man

; . Signal Track
Occupied Bandwidth Occ BWY % Pwr 99.00 % ||[on off

17.5186 MHz xdB  -26.00dB

Transmit Freq Error -1.038 kHz
x dB Bandwidth 18.921 MHz*
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

99% BANDWIDTH, Chain 1 MID CH
¥ Agilent 18:26:52 May 9, 2014 R T [Freg/Channel |

l I
ChFreq 52 GHz Tig_Free | . ;:D‘SSS‘SBDF?HQZ
Oceupied Bandwidth Averages: 100 I |
| Start Freq
5.18500000 GHz
Ref 20 dBm #Atten 20 dB
#Samp Stop Freq
5.21500000 GHz

CF Step
< 3.00000000 MHz
B Auto tlan|

il T : I Il Freq Offset

|
Center 5.200 00 GHz Span 30 MHz || 200000000 Hz

#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Occ BYW % Pwr 33.00 % |lon off

17.5558 MHz xdB 260048

Transmit Freq Error -14.330 kHz
 dB Bandwidth 19.044 MHz*

99% BANDWIDTH, Chain 1 HIGH CH
W Agilent 18:30:53 May 9, 2014 R T |Fre§f(:hanne| I

- Center Freq
ChFreq 524 GHz Trig Free )| £ 4000000 GHz

Occupied Bandwidth Averages: 100 I
| Start Freq
5.22500000 GHz
Ref 20 dBm #Atten 20 dB
#Samp) Stop Freq
Log 525500000 GHz

10
dB/ - - Bl CF Step

Offst 3,00000000 MHz

1.1 Auto Man

dB LGPl
Fog i I Freq Offset

Center 5.240 00 GHz Span 30 MHz || 000000000 Hz
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Occ BWY % Pwr 99.00 % ||[on off

17.5264 MHz xdB  -26.00dB

Transmit Freq Error -14.827 kHz
x dB Bandwidth 19.003 MHz*
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.26 dB (including 10 dB pad and 1.26 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5180 7.51 7.31 10.42
Mid 5200 6.78 6.12 9.47
High 5240 6.47 6.51 9.50
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

8.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission bandwidth in
MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is the
99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz

band.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for uncorrelated chains and unequal antenna gain

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 4.11

The TX chains are correlated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for correlated chains and unequal antenna gain

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 7.07
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 19.56 | 17.5186 4.11 7.07
Mid 5200 19.50 | 17.5202 4.11 7.07
High 5240 19.50 | 17.4941 4.11 7.07
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5180 16.91 22.43 18.32 16.91 2.93 10.00 2.93
Mid 5200 16.90 22.44 18.33 16.90 2.93 10.00 2.93
High 5240 16.90 22.43 18.32 16.90 2.93 10.00 2.93
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 7.93 6.97 10.49 16.91 -6.43
Mid 5200 6.94 5.80 9.42 16.90 -7.48
High 5240 7.24 6.41 9.85 16.90 -7.05
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -2.83 -3.96 -0.35 2.93 -3.28
Mid 5200 -3.65 -4.92 -1.23 2.93 -4.16
High 5240 -3.77 -4.33 -1.03 2.93 -3.96
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
we Agilent 18:39:02 May 8, 2014 R T |FregiChannel

A Mkl 20,00 MHz Certer E
Y enter Freq
Ref 20 dBm #Atten 20 dB Band Pwr  7.934 dBm 5 18000000 GHz
#iwy
Log

10 Start Freq
dB/ 516500000 GHz
Offst

11.1
dB Stop Freqg
519500000 GHz

CF Step
3.00000000 MHz
Auto Man|

Center 5.180 00 GHz Span 30 MHz Freq Offset
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (601 pts) 0.00000000 Hz
Matker Trace X Pz Amplitude

1R 1 5170 00 GHz -31.19 dBm
14 1 20.00 MHz 782 dBm
2 45 5.182 35 GHz -2.83 dBm

#PAvg

Signal Track
On Off

—

OUTPUT POWER AND PPSD, Chain 0 MID CH
- Agilent 18:50:21 May 8, 2014 R T |Fre§fchannel |

A& bkl 20,00 MHz Corter F
2 enter Freq
Ref 20 dBm #htten 20 B Band Pwr  5.235 dBm £ 50000000 GHz
#hug |
Log

10 Start Freq
dB/ 518500000 GHz
Offst
11.1
dB Stop Freq
521500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Mar]

Center 5.200 00 GHz Span 30 MHz

#Res BW 1 MH:z #WBW 3 MHz Sweep 1 ms (601 pts)

Matker Trace > Pz Amplitude
1R 4] 5.190 00 GHz -32.83 dBm
14 1 20,00 MHz 5.92 dBm
2 [4)] 5.202 00 GHz -2.65 dBm

Freq Offset
000000000 Hz

Signal Track
On
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
d- Agilent 18:57:13 May 8, 2014

R T

Frag/Channel

Ref 20 dBm

#Atten 20 dB

A Mkl 20000 MHz
Band Pwr  7.237 dBm

g

Center Freq
524000000 GHz

Log

10
dB/

Offst

Start Freq
522500000 GHz

11.1

dB

Stop Freqg
525500000 GHz

#PAvg

CF Step
3.00000000 hMHz
Auto hdan|

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marer Trace
1R 45
14 1
2 n

X Pis
522000 GHz
20.00 MHz
5237 45 GHz

Amplitude
-32.92 dBm
724 dBm
377 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

e Agilent 18:40:15 May 8, 2014

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A bkl 20000 WHz
Band Pwr  B.955 dBm

#iwg

Center Freq
£.18000000 GHz

Log

Start Freq
516500000 GHz

Stop Freq
£.19500000 GHz

CF Step
3.00000000 MHz
Auto

Iilan|

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Manear Trace
1R 1
14 1
2 [8)]

X Pz
5.170 00 GHz
20.00 MH=z
5.177 45 GHz

Amplitude
-31.87 dBm
6.97 dBm
-3.96 dBm

Fraq Offset
0.00000000 Hz

Signal Track
Off

On
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

OUTPUT POWER AND PPSD, Chain 1 MID CH

- Agilent 18:49:22 May 8, 2014

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A bkl 20,00 WHz
Band Pwr  5.804 dBm

#iwy

Center Freq
£.20000000 GHz

Log

Start Frag
518500000 GHz

Stop Freq
521500000 GHz

#PAvg

CF Step
3.00000000 MHz
Auto Man|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marer Trace
1R (13
14 1
2 [8)]

X Pois
5.190 00 GHz
20.00 MH=z
5,197 30 GHz

Amplitude
-32.91 dBm
580 dBm
-4.92 dBm

Freq Offset
0.00000000 Hz

Signal Track

On Oif

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 18:56:28 May 8, 2014

R T

|FrequhanneI |

Ref 20 dBm

#Atten 20 dB

A bkl 20000 WHz
Band Pwr  B5.405% dBm

#iwg

Center Freq
£.24000000 GHz

Log

10
dB/

Offst

Start Freq
£.22500000 GHz

11.1

dB

Stop Freq
526500000 GHz

#PAvyg

CF Step
3.00000000 kHz
Ao hdan|

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Manear Trace
1R 1
14 1
2 [8)]

X Pz
5,230 00 GHz
20.00 MH=z
5237 25 GHz

Amplitude
-33.20 dBm
641 dBm
-4.33 dBm

Fraq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to the
peak transmit power (measured as specified above) shall not exceed 13 dB across any 1 MHz bandwidth or
the emission bandwidth whichever is less.

RESULTS
Chain 0
Channel |Frequency| PK Level PSD DCCF Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 4.50 -3.65 0.00 8.15 13 -4.85
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 3.88 -4.92 0.00 8.80 13 -4.20
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 06:49:04 May 14, 2014 R T |Freg/Channel

Mkr1 5.197 15 GHz Corter F

/ enter Fred

E;Lif: dBm Atten 20 dB 4.50 dBm £ 0000000 GHz
Log

10 Start Freg

dB/ 5.18500000 GHz
(Hfst
11.1

dB Stop Freq

521500000 GHz

CF Step

. 3.00000000 MHz
#PAvg Auto Bar

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp On Off

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
- Agilent 06:51:65 May 14, 2014 R_T |Freg/Channel

Mkr1 5.202 45 GHz Corter F

enter Fred

E;Lif: dBm Atten 20 dB 3.88 dBm £ 0000000 GHz
Log

10 Start Freg

dB/ 5.18500000 GHz
(Hfst
11.1

dB Stop Freq

521500000 GHz

CF Step

. 3.00000000 MHz
#PAvg Auto Bar

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp On Off

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.2. 802.11n HT20 2Tx CDD MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5180 19.74 19.80
Mid 5200 19.86 19.95
High 5240 19.92 19.83
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC SEMSEINT]

ALIGN AUTO

05:46:58 P

3y 07, 2014

PNO: Wide (0 1"9:Free Run
IFGain:Low Atten: 10 dB

Ref Offset 10.97 dB

10dBidiv. Ref 10.00 dBm
Log

#Avg Type: RMS

AMEKr1 19.74 MHz Auto Tune
0.39d

TRAGE

3456 Frequency

T

DET

PHNNNMN

000

Center Freq

N /J\I“W'\

WM

-

5.180000000 GHz|

StartFreq|
5.165000000 GHz

1A2
4

-27.14 oBm|

\.\waw'w%« 5.195000000 GHZ]

Stop Freq|

CF Step|
3.000000 MHz
Auto Man

Freq Offset]

0 Hz|

Center 5.18000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

STATUS

Span 30.00 MHz
#Sweep 100 ms (1001 pts)

BANDWIDTH Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 OC

SEMSEINT]

ALIGN AUTO

05:38:39 PM

3y 07, 2014

10dBidiv. Ref 10.00 dBm
Log

Ref Offset 10.97 dB

PNO: Wide (0 1"9:Free Run

IFGain:Low

Atten: 10 dB

#Avg Type: RMS

AMEKr1 19.86 MHz Auto Tune
0.01dB

TRAGE
T

3456 Frequency

DET

PHNNNMN

000

Center Freq

N /\!‘MW

[

e

5.200000000 GHz|

StartFreq|
5.185000000 GHz

-27.73 oBm|

Stop Freq|
5.215000000 GHz

CF Step|

3.000000 MHz
Auto Man

Freq Offset]

0 Hz|

Center 5.20000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

STATUS

Span 30.00 MHz
#Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

BANDWIDTH Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL s Soa oo SENSEINT] BUIGNAUTO | 05:33i19PM May 07,2018 | |
#Avg Type: RMS TRACE[L ~ 356 Frequency
PHO: Wide o0 1tig:Free Run T
IFGainLow  Atten: 10 dB per[P M T

AMkr1 19.92 MHz Auto Tune
Ref Offset 10.97 dB
15 sy Ref 10.00 dBm 2 iz

Center Freq
0.00 5.240000000 GHz

i e e

StartFreq|
5.225000000 GHz

-27.55 dBm|

Stop Freq|
(1) M| 5255000000 GHz

CF Step|
3.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

Center 5.24000 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (1001 pts)

MSG STATUS

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q D SEMSEINT] ALIGN AUTO 05:45:06 PM May 07, 2014
#Avg Type: RMS TRACE[T - 2456 Frequency
- Wi — Trig:Free Run T

PNO: Wide 5
IFGainzLow © Atten: 10 dB oET

AMkr1 19.80 MHz Auto Tune
Ref Offset 10.97 dB
g gBaiv Ref 10.00 dBm oz

P MMMNM

CenterFreq|
0.0 5.180000000 GHz|

P iy

StartFreq
5.165000000 GHz|

2810 dBm|

Stop Freq|
5.195000000 GHz|

Sy

CF Step|
3.000000 MHz
JAuto Man|

Freq Offset|
0 Hz|

Center 5.18000 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {1001 pts)

MSG STATUS
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

BANDWIDTH Chain 1 MID CH

Agilent Spectrum Analyzer - Swept SA

RL S Soa Do SENSEINT] BLIGHAUTO | D5AL21PM May 07, 2018 | o
#Avyg Type: RMS TRACE[] - 3456 Frequency

PNO: Wide o 1tig:Free Run T

IFGaimLow  Atten: 10 dB pET[P A T

AutoT
Ref Offset 1097 dB AMkr1 19.95 MHz uto Tune
1L%gBldiv Ref 10.00 dBm 0.16 d

Center Freq

0.00 5.200000000 GHz|

StartFreq|
5.185000000 GHz

\.mz
-28.36 dBm|
Stop Freq|
Lty || 5215000000 GHz

CF Step|
3.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.20000 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (1001 pts)

MSG STATUS

BANDWIDTH Chain 1 HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q D SEMSEINT] ALIGN AUTO 05:20:14 PM May 07, 2014
#Avg Type: RMS TRACE[T . 2456 Frequency
- Wi — Trig:Free Run T
PNO: Wide 5
IFGainzLow © Atten: 10 dB pEr|P

AMKr1 19.83 MHz Auto Tune
Ref Offset 10.97 dB
g gBaiv Ref 10.00 dBm o e

CenterFreq|

0.00 5.240000000 GHz

StartFreq
5.225000000 GHz|

\.mz
-28.64 dBm

\m Stop Freq
.|| 8255000000 GH:

Pty —f

CF Step|
3.000000 MHz
JAuto Man|

Freq Offset|
0 Hz|

Center 5.24000 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {1001 pts)

MSG STATUS
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5180 17.64 17.62
Mid 5200 17.63 17.66
High 5240 17.66 | 17.59
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW.
( S0Q  DC

H
—— Ttig:Free Run Avg|Hold: 100,100
#IFGain:Low #Atten: 26 dB

Ref Offset 10.97 dB
10 ciBidiv Ref 10.00 dBm
Log

RL AF SENSE:INT] ALIGR AUTO | 05+17:10 PM May 07, 2014
Eenter Freq 5.180000000 GHz | Center Freq: 5.180000000 GHz Radio 5td: None Frequency

Radio Device: BTS

000

Center Freq
5.180000000 GHz

CF Step|

Center 5.18 GHz

#Res BW 200 kHz #/BW 620 kHz

Occupied Bandwidth Total Power
17.643 MHz

Transmit Freq Error 5.065 kHz OBW Power
x dB Bandwidth 19.63 MHz x dB

7.80 dBm

99.00 %
-26.00 dB

Span 30 MHz |auto
#Sweep 100 ms)

3.000000 MHz
Man

Freq Offset|
0 Hz|

99% BANDWIDTH, Chain 0 MID CH

Agilent Spectrum Analyzer - Occupied BW.
i RL RF 500

SEMSEINT] ALIGN AUTO 05:11:50 PM May 07, 2014

| Center Freq: 5.200000000 GHz

H. Radio Std: None
—— Ttig:Free Run Avg|Hold: 100,100
#IFGain:Low #Atten: 26 dB

Ref Offset10.97 dB

10 ciBidiv Ref 10.00 dEBm
Log

Radio Device: BTS

Frequency

000

Center Freq
5.200000000 GHz

Center 5.2 GHz

CF Step|

#Res BW 200 kHz #/BW 620 kHz

Occupied Bandwidth Total Power
17.628 MHz

Transmit Freq Error -28.188 kHz OBW Power
x dB Bandwidth 19.26 MHz x dB

7.40 dBm

99.00 %
-26.00 dB

Span 30 MHz |auto
#Sweep 100 ms)

3.000000 MHz
Man

Freq Offset|
0 Hz|
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REPORT NO: 14U17737-3A

DATE: June 10, 2014
FCC ID: AARGFHD200

Model: GFHD200

99% BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT] ALIGN AUTO 05:20:46 PM May 07, 2014
[Center Freq 5.240000000 GHz

| Center Freq: 5240000000 GHz Radio 5td: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 26 dB

Radio Device: BTS
Ref Offset10.97 dB

10 dBidiv Ref 10.00 dBm
Log

000

-10.0

Center Freq
5.240000000 GHz

CF Step|

3.000000 MHz|

Center 5.24 GHz Man|
#Res BW 200 kHz

Span 30 MHz |auto
#VBW 620 kHz #Sweep 100 ms)

Occupied Bandwidth
17.661 MHz

Transmit Freq Error -39.283 kHz
x dB Bandwidth

Total Power 7.39dBm Freq Offset

0 Hz|

OBW Power 99.00 %

18.67 MHz x dB -26.00 dB

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

Agilent Spectrum Analyzer - Occupied BW
i RL RF S0R DO ALIGN AUTO 05:16:17 P May 07, 2014
[Center Freq 5.180000000 GHz

| Center Freq: 5.180000000 GHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 26 dB

Radio Device: BTS
Ref Offset 10.97 dB
10 dBidiv Ref 10.00 dBm
Log

000

CenterFreq|
5.180000000 GHz|

CF Step|
Center 5.18 GHz

3.000000 MHz|
Span 30 MHz| |aute Man

#Res BW 200 kHz #/BW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 7.42 dBm

Freq Offset|
17.620 MHz

0 Hz|
Transmit Freq Error -3.027 kHz
x dB Bandwidth

OBW Power 99.00 %
19.12 NMHz x dB

-26.00 dB
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

99% BANDWIDTH, Chain 1 MID CH

Agilent Spectrum Analyzer - Occupied BW.
i RL RF 500

SENSE!INT] ALIG AUTO 05:13:27 PM May 07, 2014
| Center Freq: 5.200000000 GHz

H Radio Std: None Frequency
—»~ Ttig:Free Run Avg|Hold: 100/100
4 #IFGain:Low #Atten: 26 dB Radio Device: BTS

Ref Offset 10.97 dB
10 cBidiv Ref 10.00 dBm
Log

000

Center Freq
5.200000000 GHz

CF Step|

3.000000 MHz

Center 5.2 GHz Span 30 MHz |auto Man|
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 7.69 dBm Freq Offset
17.657 MHz OHz

Transmit Freq Error 35.084 kHz OBW Power
x dB Bandwidth 18.87 MHz x dB

99.00 %
-26.00 dB

MSG J,/A\ready in Single, press Restart to initiate a new sweep or sequence

99% BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
il RL RF S0Q D SENSE:INT] ALIGN AUTO 0%:21;59 PM May 07, 2014
Eenter Freq 5.240000000 GHz Center Freq: 5.240000000 GHz

Radio Std: None Frequency

—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 26 dB Radio Device: BTS
Ref Offset 10.97 dB
10 cBidiv Ref 10.00 dBm
Log

000

CenterFreq|
5.240000000 GHz|

CF Step|
3.000000 MHz
Center 5.24 GHz Span 30 MHz| |aute Man|
#Res BW 200 kHz #/BW 620 kHz #Sweep 100 ms
Qccupied Bandwidth Total Power 6.99 dBm Freq Offset
OH
17.593 MHz i

Transmit Freq Error -17.386 kHz OBW Power
x dB Bandwidth 18.84 NHz

99.00 %
x dB -26.00 dB
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.26 dB (including 10 dB pad and 1.26 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5180 7.55 6.79 10.20
Mid 5200 7.39 6.77 10.10
High 5240 7.34 6.95 10.16
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

8.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission bandwidth in
MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is the
99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz

band.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for uncorrelated chains and unequal antenna gain

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 4.11

The TX chains are correlated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for correlated chains and unequal antenna gain

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 7.07
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 19.74 | 17.6200 4.11 7.07
Mid 5200 19.86 | 17.6280 4.11 7.07
High 5240 19.92 | 17.5930 4.11 7.07
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5180 16.95 22.46 18.35 16.95 2.93 10.00 2.93
Mid 5200 16.98 22.46 18.35 16.98 2.93 10.00 2.93
High 5240 16.99 22.45 18.34 16.99 2.93 10.00 2.93
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 7.90 6.90 10.44 16.95 -6.51
Mid 5200 7.89 7.13 10.54 16.98 -6.44
High 5240 8.09 6.92 10.55 16.99 -6.44
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -2.96 -4.11 -0.49 2.93 -3.42
Mid 5200 -3.37 -4.12 -0.72 2.93 -3.65
High 5240 -3.12 -4.31 -0.66 2.93 -3.59
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REPORT NO: 14U17737-3A

DATE: June 10, 2014
FCC ID: AARGFHD200

Model: GFHD200

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

we Agilent 17:33:12 May 8, 2014

R T

Frag/Channel

Ref 20 dBm #Atten 20 d

B

A Mkl 20,00 MHz
Band Pwr  7.903 dBm

Center Freq

ey

518000000 GHz

Start Freq

516500000 GHz

Stop Freq

5.19500000 GHz

CF Step

3.00000000 MHz

#PAvy

Auto il

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marer Trace
1R 1
14 [4)]
2 (1

X Pis
5,162 85 GHz
20.00 MHz
5182 30 GHz

Amplitude
-26.74 dBm

7.0 dBm

-2.96 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 17:30:57 May 8, 2014

R T

Frag/Channel

Ref 20 dBm

#Atten 20 dB

A Mkl 20,00 MHz
Band Pwr  7.893 dBm

ey

Center Freq
520000000 GHz

Start Freq
£.18500000 GHz

Stop Freq
£.21500000 GHz

#PAvy

CF Step
3.00000000 fHz
Auto hila

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marer Trace
1R 1
14 [4)]

2 1)

X Pis
5,190 00 GHz
20.00 MHz
52032 25 GHz

Amplitude
-25.85 dBm

7.89 dBm

-3.37 dBm

Freq Offset

0.00000000 Hz
Signal Track
On Off
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
w- Agilent 17:33:23 May 8, 2014

R T [Freg/Channel

Ref 20 dBm

#htten 20 B

A Mkrl 20.00 bHz
Band Pwr  8.086 dBm

Center Freq

ey

| 5.24000000 GHz

Log

Start Freq
522500000 GHz

Stop Freq
526500000 GHz

CF Step

3.00000000 MHz

Auto Ilan

#Res BW 1 MHz

Center 5.240 00 GHz

#VBW 3 MHz

1R )
14 11
2 )

Marer Trace

X iz
522000 GHz
20.00 MHz
5242 55 GHz

Span 30 MHz
Sweep 1 ms (601 pts) o gDrD%CD]D%g Sﬁi
Amplitude )
.25.08 dBm
Signal Track
On Off

-2.12 dBm

5.08 dBm

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
W Agilent 17:33:59 May 3, 2014

R T |Fre§fChanneI |

Ref 20 dBm

#Atten 20 dB

A Mkrl 20.00 MHz

Band Pwr  £.986 dBrm Center Freq

#iwg

5.18000000 GHz

Log

10
dB/

Start Freq

Offst

516500000 GHz

11.1

dB

Stop Freqg
519500000 GHz

CF Step

3.00000000 kHz

#PAvg

Auto Man

#Res BW 1 MHz

Center 5.180 00 GHz

#VBW 3 MHz

1R 1)
14 (11
Z 4)]

Maner Trace

X Podis
5.168 85 GHz
20.00 MHz
5182 20 GHz

Span 30 MHz
Sweep 1 ms (601 pts) o nFuru%%ucu)g SHei
Amplitude )

-25.28 dBm
6.09 dBm
-4.11 dBm

Signal Track
On Off

—

Page 45 of 108

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .

TEL: (510) 771-1000

FORM NO: CCSUP4701J

FAX: (510) 661-0888



REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

OUTPUT POWER AND PPSD, Chain 1 MID CH
- Agilent 17:29:28 May 8, 2014

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkl 20,00 MHz
Band Pwr  7.134 dBm

ey

Center Freq
520000000 GHz

Start Freq
£.18500000 GHz

Stop Freq
£.21500000 GHz

#PAvy

CF Step
3.00000000 MHz
Auto il

#Res BW 1 MHz

Center 5.200 00 GHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marer
1R 1
14 [4)]
2 4]

Trace

X Pis
5,190 00 GHz
20.00 MHz
5.197 35 GHz

Amplitude
-26.99 dBm
713 dBm
-4.12 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
W Agilent 17:40:22 May 8, 2014

ET

|Fre§fChanneI |

Ref 20 dBm

#Atten 20 dB

A hlkrl 20,00 MHz
Band Pwr  B.922 dBm

#iwg

Center Freq
£.24000000 GHz

Start Freq
522500000 GHz

Stop Freqg
525500000 GHz

#PAvg

CF Step
3.00000000 tMHz
Auta tlan)

#Res BW 1 MHz

Center 5.240 00 GHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Maner
1R )]
14 (4]
2 [8)]

Trace

X Podis
523000 GHz
20.00 MHz
5241 75 GHz

Amplitude
-27.48 dBm
692 dBm
-4.31 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.2.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to the
peak transmit power (measured as specified above) shall not exceed 13 dB across any 1 MHz bandwidth or
the emission bandwidth whichever is less.

RESULTS
Chain 0
Channel |Frequency | PK Level PSD DCCF Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 5.28 -3.37 0.00 8.65 13 | -4.35
Chain 1
Channel |Frequency | PK Level PSD DCCF Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 5.73 -4.12 0.00 9.85 13 -3.15
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 00:28:26 May 15, 2014 R T |Freg/Channel

Mkr1 5.202 82 GHz Corter F

enter Fred

E;Lif: dBm Atten 20 dB 5.28 dBm £ 0000000 GHz
Log

10 Start Freg

dB/ 5.18500000 GHz
(Hfst
11.1

dB Stop Freq

521500000 GHz

CF Step

. 3.00000000 MHz
#PAvg Auto Bar

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp On Off

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz #VBW 3 MHz  #Sweep 102.3 ms {1001 pts)
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
e Agllent 00:26:44 May 15,2014 R T |Freg/Channel

Mkr1 5.201 68 GHz Corter F

enter Fred

E;Lif: dBm Atten 20 dB 5.73 dBm £ 0000000 GHz
Log

10 Start Freg

dB/ 5.18500000 GHz
(Hfst
11.1

dB Stop Freq

521500000 GHz

CF Step

. y 3.00000000 MHz
#PAvg Auto Bar

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp On Off

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz #VBW 3 MHz  #Sweep 100.1 ms {1001 pts)

Page 49 of 108

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.3. 802.11n HT40 2Tx CDD MODE IN THE 5.2 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5190 39.36 39.18
High 5230 39.42 39.94

Page 50 of 108

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
we Agilent 17:51:32 May 9, 2014 R T [Freg/Channel

A Mkl 39,36 MHz Conter

-3 efner Fred

Ref 20 dBm #Atten 20 dB 0.21 dB
#Peak 515000000 GHz
Start Freq
516000000 GHz
Stop Freq
5.22000000 GHz

;IBl.n CF Step

. £.00000000 hMHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.190 00 GHz Span 60 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
5 Agilent 180054 May 9, 2014 R_T |Freg/Channel

& Mkrl 39,42 MHz Center F

. enter Freg

Ref 20 dBm #Atten 20 dB 0398l = 23000000 GHz
#Peak

Start Freq

£.20000000 GHz

Stop Freq

526000000 GHz

(IB;II CF Step
. £.00000000 hMHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.230 00 GHz Span 60 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 17:54:59 May 9, 2014 R T [Freg/Channel

A Mkl 3918 MHz Conter

" efner Fred
Ref 20 dBm #Atten 20 dB 0.54 dB
#Paak 515000000 GHz
Log
10 Start Freg
dB/ £.16000000 GHz
Ofst
11.1
dB Stop Freq
DI 5.22000000 GHz

28.1
dBm CF Step
£.00000000 fHz

“Pﬁc\c"g Auto M_a

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 5.190 00 GHz Span 60 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
W Agilent 17:68:19 May 9, 2014 R T |FregiChannel

A Mkl 3594 MHz Conter

# efner Fred
Ref 20 dBm #Atten 20 dB 0.04 dB 5 23000000 GHz
#Peak
Log
10 Start Freqg
dB/ £.20000000 GHz
Ofst

1.1
dB Stop Freq

o 5.26000000 GHz

285
dBm CF Step

. £.00000000 hMHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 5.230 00 GHz Span 60 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5190 35.48 35.55
High 5230 35.08 35.23
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
st Agilent 18:2053 May 9, 2014 R T [Freq/Channel |

| |
ChFreq 519 GHz Tig_Free | . %‘SSS‘SBDFEGHCL

Oceupied Bandwidth Averages: 100 I

Start Freq
£.16000000 GHz

Ref 20 dBm #Atten 20 dB
#Samp Stop Freq
5.22000000 GHz

Log

10 -1 T L IFIPRIET™ 1L T LRI I T
dB/ i i CF Step

£.00000000 hHz
Til|Auta Ilan|

Offst
11.1
dB

Freq Offset

: ' 0.00000000 Hz

Center 5.190 00 GHz Span 60 MHz
#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

35.4835 MHz xdB 260048

Transmit Freq Error 94.319 kHz
 dB Bandwidth 37 675 MHz"

99% BANDWIDTH, Chain 0 HIGH CH
w5 Agilent 18:12:42 May 9, 2014 R T [Freg/Channel |

l I
ChFreq 523 GHz Tig_Free | . %‘SSS‘SBDF?HQZ

Oceupied Bandwidth Averages: 100 I |
| Start Freq

£.20000000 GHz
Ref 20 dBm #Atten 20 B
#Samp Stop Freq
Log £.26000000 GHz
10 RO AL 1o L T T oy P .
dB/ I Z CF Step
Offst miN £.00000000 MHz
14 [ . AT AL TR [Auto Ian

dB
l_. P wE i Freq Offset

Center 5.230 00 GHz Span 60 MHz || 000000000 Hz
#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

35.0819 MHz xdB 260048

Transmit Freq Error -31.144 kHz
 dB Bandwidth 36.942 MHz"
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilenf 18:17:00

May 9, 2014

R T

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100 I

Ref 20 dBm

#Atten 20 dB

#Samp

Log

10

I Center Freq

| Start Freq

5.19000000 GHz

516000000 GHz

Stop Freq
£.22000000 GHz

dB/

Offst

11.1

dB

Center 5.190 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms (1001 pts)

CF Step
£.00000000 MHz
Auto Ilan
| Freq Offset

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
35.5460 MHz

51.183 kHz
37.422 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 18:14:58

May 9, 2014

R T

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.23 GHz

Trig  Free

Averages: 100 I |

I Center Freq
523000000 GHz

Ref 20 dBm

#Atten 20 dB

| Start Freq
£.20000000 GHz

#Samp

Stop Freq

Log

5.26000000 GHz

10

dB/

CF Step

Offst

£.00000000 MHz

11.1

dB

i

Freq Offset

At hdan|

Center 5.230 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms (1001 pts)

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

35.2323 MHz

-47.213 kHz
36.908 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.26 dB (including 10 dB pad and 1.26 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain O [Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5190 10.07 10.06 | 13.08
High 5230 10.00 9.80 12.91
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

8.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission bandwidth in
MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is the
99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz

band.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for uncorrelated chains and unequal antenna gain

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 4.11

The TX chains are correlated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for correlated chains and unequal antenna gain

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 7.07
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5190 39.18 35.0819 4.11 7.07
High 5230 39.42 35.2323 4.11 7.07
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5190 17.00 23.00 18.89 17.00 2.93 10.00 2.93
High 5230 17.00 23.00 18.89 17.00 2.93 10.00 2.93
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.40 9.08 12.80 17.00 -4.20
High 5230 10.09 9.52 12.82 17.00 -4.18
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -3.53 -4.91 -1.16 2.93 -4.09
High 5230 -3.89 -4.46 -1.16 2.93 -4.09
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
we Agilent 18:13:10 May 8, 2014 R T |FregiChannel

A Mkr1 -40.0 MHz

. Center Freq
Ref 20 dB #Atten 20 B Band Pwr 10.404 dB
#:Vg o en-oe ane T ™| 519000000 GHz

Log

10 Start Freq
dB/ 516000000 GHz
Offst

11.1
JB Stop Freqg
- efrmereel| | 5.22000000 GHz

CF Step
. £.00000000 hHz
#PAvg Auto Mar]

Center 5.190 0 GHz Span 60 MHz Freq Offset

#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts) 0.00000000 Hz
Matker Trace X Pz Amplitude
1R (11 52100 GHz 32,34 dBm

2 n 4400 MHz 10.40 dBm .
2 0] 51850 GHz 363 dBm OnSlgnal Tracgﬁ

—

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
i Agilent 18:26:00 May 8, 2014 R T [Freq/Channel |

& Mkrl 400 MHz
Ref 20 dBm #Atten 20 B Band Pwr 10.057 dBm Center Freq

5.23000000 GHz

#iwg
Log
10 Start Freq
dB/ 5.20000000 GHz
Offst

1.1
dB Stop Freq

5.26000000 GHz

CF Step
. 5.00000000 MHz
#PAvg Auto Ilan|

Center 5.230 0 GHz Span 60 MHz

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms {601 pts)
Matker Trace X Pz Amplitude
1R 11 52100 GHz -32.08 dBm

14 1 40.0 MHz 10.08 dBm S|gna| Track
2 1 52255 GHz -3.59 dBm on off

Fraq Offset
0.00000000 Hz
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
we Agilent 18:11:51 May 8, 2014 R T

A Mkl -40.0 MHz
Band Pwr 9.082 dBm

Freg/Channel

Center Freq
£.19000000 GHz

Ref 20 dBm
#iwy
Log
10
dB/
(Hfst
11.1
dB

#Atten 20 dB

Start Freq
516000000 GHz

Stop Freqg
522000000 GHz

CF Step
£.00000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

#PAvg

Center 5.190 0 GHz
#Res BW 1 MHz
Marker Trace
1R 13
14 (1
z (13

Span 60 MHz
Sweep 1 ms {601 pts)
Amplitude
-35.91 dBm
0.08 dBm
401 dBm

#VBW 3 MHz
X s

52100 GHz

-40.0 MHz

5.185 1 GHz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

- Agilent 18:26:58 May B, 2014 R T
4 Mkrl 40.0 MHz

Band Pwr  3.516 dBm

Freg/Channel

Center Freq
| 523000000 GHz

Ref 20 dBm
ey
Log
10
dB/
Ofst
11.1
dB

#htten 20 B

Start Freq
5.20000000 GHz

Stop Freq
526000000 GHz

CF Step
5.00000000 MHz
Auta tlan)

#PAvg

Center 5.230 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Marker Trace
1R 4]
14 1
2 (N

X Podis
52100 GHz

40.0 MHz
52261 GHz

Amplitude
-32.06 dBm

9.52 dBm

-3.45 dBm

Freq Offset
000000000 Hz

Signal Track

On Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.3.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to the
peak transmit power (measured as specified above) shall not exceed 13 dB across any 1 MHz bandwidth or
the emission bandwidth whichever is less.

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.4. 802.11ac 80MHz 2TX CDD MODE IN THE 5.2 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
42 5210 83.700 82.200
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 CH 42
s Agilent 180050 May 13, 2014 R T [Freg/Channel

& Mkr1 83.70 MHz Conter F

enter Freq
Ref 20 dBm Atten 20 dB 2.89 dB
#Peak £.21000000 GHz
Log
10 Start Freqg
dB/ 5.15000000 GHz
Offst
11.1
dB Stop Freq
DI £.27000000 GHz

259 o

dBm & CF Step

) 12.0000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AA

aff): .

ETun Signal Track

Swp on O

Center 5.210 00 GHz Span 120 MHz ‘
#Res BW 820 kHz #WBW 3 MHz #Sweep 100 ms 2001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 CH 42
e Agilent 18:02:33 May 13,2014 R T [Freq/Channel |

& Mkl 82,20 MHz Conter F

Ref 20 dBm Atten 20 dB 0.73 dB SMer Fred
#Peak 521000000 GHz
Log

10 Start Freq
dB/ 5.15000000 GHz
Offst

11.1

dB Stop Freqg
DI 527000000 GHz

255
dBm ; CF Step

12.0000000 MHz

#PAvg Auto M_a

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.210 00 GHz Span 120 MHz ‘
#Res BW 820 kHz #WBW 3 MHz #Sweep 100 ms (2001 p1s)
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
42 5210 70.851 | 71.134
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 CH 42
W Agilent 22:24:13 May 12, 2014

R T |FrequhanneI |

Ch Freq 5.21 GHz

Center Freq

Trig  Free {2 23000000 GHz

Oceupied Bandwidth Averages: 100

| Start Freq
515000000 GHz

Ref 30 dBm Atten 30 dB

#Samp

Stop Freq

Log

527000000 GHz

10

dB/

CF Step

Offst

12.0000000 MHz

11

)Auta hdan|

dB

il

Freq Offset

Center 5.210 00 GHz

#Res BW 680 kHz #VBW 1.8 MHz

Span 120 MHz

0.00000000 Hz

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
70.8514 MHz

Occ BYY % Puwr

95.00 %

wdB  -26.00 dB

On

Signal Track
Off

Transmit Freq Error
x dB Bandwidth

98.276 kHz
78.417 MHz"

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 CH 42

H Agilent 22:22:42 May 12, 2014

R T |FrequhanneI |

Ch Freq

Occupied Bandwidth

5.21 GHz Trig  Free

Averages: 100

Center Freq
£.21000000 GHz

Ref 30 dBm

Start Freq
515000000 GHz

Atten 30 dB

#Samp

Stop Freq
£.27000000 GHz

dB

Center 5.210 00 GHz
#Res BW 680 kHz

Span 120 MHz

Auto

CF Step
12.0000000 MHz
Ilar

Fraq Offset
0.00000000 Hz

#VBW 1.8 MHz #Sweep 100 ms (1001 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
71.1337 MHz

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track
off

Cn

-335.182 kHz
74.106 MHz"
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.26 dB (including 10 dB pad and 1.26 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results
Channel | Frequency | Chain 0 [Chain 1| Total

Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)
42 5210 5.62 4.88 8.28
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission bandwidth in
MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is the

99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz
band.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for uncorrelated chains and unequal antenna gain

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 4.11

The TX chains are correlated and the antenna gain is unequal among the chains. The directional gain is:

Use this table for correlated chains and unequal antenna gain

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 5.00 7.07
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014

Model: GFHD200

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
42 5210 82.20 70.8510 4.11 7.07
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
42 5210 24.00 24.00 30.00 24.00 9.93 | 11.00 9.93
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
42 5210 5.68 4.92 8.33 24.00 -15.67
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
42 5210 -11.86 -12.40 -9.11 9.93 -19.04
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 CH 42
W Agilent 21:06:45 May 19, 2014

R T

Frag/Channel

Ref 20 dBm

Atten 20 B

A Mkrl 83.7 MHz
Band Pwr 5684 dBm

Center Freq

g

521000000 GHz

Start Freq

5.15000000 GHz

Stop Freq

527000000 GHz

CF Step

#PAvg

12.0000000 MHz
to tlan)

#Res BW 1 MHz

Center 5.210 0 GHz

Span 120 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

Freq Offset

Marer Trace
1R )]
14 1
2 [8)]

X Pois
5168 2 ¢Hz

22.7 MHz
S.1782 GHz

Amplitude
-52.26 dBm
5.62 dBm
-11.86 dBm

0.00000000 Hz

Signal Track
On

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 CH 42
H Agilent 21:09:00 May 19, 2014

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Wkl 822 MHz
Band Pwr  4.921 dBm

g

Center Freq
521000000 GHz

Start Freq
515000000 GHz

Stop Freq
£.27000000 GHz

#PAvg

CF Step
120000000 hHz
Auto Man|

Center 5.210 0 GHz
#Res BW 1 MHz

Span 120 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

Marker Trace
1R )]
14 1)
2 [8)]

X Podis
51680 GHz

22.2 MHz
51720 GHz

Amplitude
-46.73 dBm

-4.22 dB
-12.40 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

8.4.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to the
peak transmit power (measured as specified above) shall not exceed 13 dB across any 1 MHz bandwidth or
the emission bandwidth whichever is less.

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT distance
is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is setto 1
MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.2. TX ABOVE 1 GHz 802.11a 2Tx CDD MODE IN THE 5.2 GHz BAND

9.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

12

_UL Fremont - Chomber F

S May 2014 89:81:36

Project Number:14U17737

Client:Google

Tested by:E. Yu

Restricted Bondedge

9
Config:EUT+POUER+ETHERNET CABLE
Mode:1la 5188 7 Horizontal

VAYAVA
Iy

WV

£ (dBuU/mY

CdBulU/m)

35
5 28MH=z/ 5.2
Frequency (GHz)
Ronge (6Hz) Dt REW VB / fvg Tup Sueep Pts  H#owps/Mode  Pasition Ronge (GHz) Det  RBU  UBU / Avg Typ Sucep Pis  #5ups/Mode  FPosition
1:5-5.2 PERK 1M 3M 7 Pur”Avg(RHS) Auto/Cpled 8881  Inf/MAXH 128 degs 243 om H 2:5-5.2 AUER 1M M / Pur” AvgCRMS Auta/Cple epa1  168/TAUG 128 degs 243 cn H
BandEdge 5808-5158MHz UNII Method Av - Horizontal . TST 38915 27 Mar 2814 Rev 9.5 18 Apr 2014
DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuv/m) (dB)
1 *5.15 38.9 PK 34.4 -19.3 54 - 74 -20 128 243 H
2 *5.071 41.68 PK 343 -19.8 56.18 - 74 -17.82 128 243 H
3 *5.15 30.05 RMS 34.4 -19.3 45.15 54 -8.85 128 243 H
4 *5.148 30.42 RMS 34.4 -19.3 45.52 54 -8.48 128 243 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber F

125

115

185

95

Restricted Bondedge

Project Number: 14017737
Client:Google
Config:EUT+POUER+ETHERNET CABLE
Mode:Tla 5188 7 Uertical

Tested by:E. Yu

85

75

£
~
>
B
@
-

65

55

e Limit

(dBul/mJ

45

28MH=z/

Frequency (GHz)

Ronge (6Hz)

Det RBU UBU / fvg Tgp

Sueep Pts  ¥oupa/Mode

Fosition

Range (GHz) Bl / fvg Tup

BandEdge 5B8B-5158MHz UNII Method Av - Vertical .TST 38915 27 Mar 2814

Rev 9.5

18 Apr 2814

DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuVv) (dBuVv/m) (dBuVv/m) (dB)
1 *5.15 39.01 PK 34.4 -19.3 54.11 - 74 -19.89 130 304 \%
2 *5.129 41.42 PK 34.4 -19.4 56.42 - 74 -17.58 130 304 \%
3 *5.15 29.97 RMS 34.4 -19.3 45.07 54 -8.93 130 304 \"
4 *5.144 30.26 RMS 34.4 -19.3 45.36 54 -8.64 130 304 \"

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9.2.2. LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

1]:UL Fremont - Chamber F 8 Moy 2014 B9:23:18
Rodicated Emissions 3-Meters
Pro ject Number:14U17737
185 Client:Google
Config: EUT+Power+Ethemet coble
Mode: T1a-5188-7
95 Tdeted byE. Yu
35
Peck Limit (dBuU/m)
75
A INIT Non—Restricted CHBUU/m
£
3 5
&) 6
3
~ Avg Limit (dBuU/m)
55 -
45 3
1 ™
" kA
35 1 Cf i MW Lo
MdymAwdwwukwwﬁwhWW“*W***“
»Al‘ Ao
25
1 iz 8
Frequency (GHz)
Range (G2} Dot ReW UBU / fvg Tgp Secnp Fls  ¥Sups/Mode Ronge (620 Dot RBU UBU / Aug Top Sweep Pts  Foups/Made  Fosition
1:15.88 PEAK 1M 30k / Pur Avg(RMS)  Auto/Cpled G081 Inf/MAXH 5:6.15-18 PERC 1M 3k / Pur Avg(RES)  futo/Cpled 16k Inf/MAXH  B-36Bckgs H
-5.15 K M 38k / P AQURIS)  Auto/Cpled  SEBI  Inf/MAX
FCC Part15C All S6Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814

LOW CHANNEL VERTICAL PLOT
~UL Fremont — Chomber F 8 Moy 2614

Rodicted Emissions 3-Meters

195 Project Number ;14017737
ient:Google
Conf ig: EUT*Pousr+Ethenet coble
Mode: T1a-5188-7
95 Tested by:E.Yu

"

a5

Peck Limit (dBuU/mJ

75

65

CdBul/m)

Avg Limit (dBuU/m)

55

a5

35

25

1

Frequency (GHz)

Det  ReW VB / Avg Typ Sucep Pls #Sups/Mode  Position Range (6Hz) Det  REU  UBU / Avg Typ Sueep Pts #Sups/Made  FPosition

FCC Part15C All 56Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014

Model: GFHD200

DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)
*1.459 48.32 PK1 28.7 -32.1 44.92 - - 74 -29.08 - - 339 195 H
*1.458 42.24 AD1 28.7 -32.1 38.84 54 -15.16 - - - - 339 195 H
*1.6 56.11 PK1 28.5 -31.7 52.91 - - 74 -21.09 - - 75 256 H
*1.598 43.18 AD1 28.5 -31.6 40.08 54 -13.92 - - - - 75 256 H
*1.591 50.61 PK1 28.5 -31.6 47.51 - - 74 -26.49 - - 170 129 \
*1.591 37.18 AD1 28.5 -31.6 34.08 54 -19.92 - - - - 170 129 Vv
*4.266 40.24 PK1 33.7 -27.7 46.24 - - 74 -27.76 - - 100 328 Vv
*4.266 31.31 AD1 33.7 -27.7 37.31 54 -16.69 - - - - 100 328 Vv
2.437 44.48 PK1 324 -30.9 45.98 - - - - 68.2 -22.22 223 227 Vv
2.436 44.63 PK1 32.4 -30.9 46.13 - - - - 68.2 -22.07 223 227 \
6.676 39.49 PK1 35.6 -26.9 48.19 - - - - 68.2 -20.01 75 161 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.2.3. MID CHANNEL HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

1]:UL Fremont - Chamber F 8 Moy 2014 18:32: 11
Rodicated Emissions 3-Meters
Pro ject Number:14U17737
185 Client:Google
Config:EUT+ Power + Ethernet Coble
Mode : 11a-5208-7
95 Tepted by E. Yu
8':
Peak Limit C(dBulU/m)
7|:
~ INIT Non-Restricted CdBulU/m
<
3 5
&) 6
3
~ Avg Limit dBulU/m)
55 -
Py
1 5 T
=
4 G .
o W TR PV
35 | il PR o
N ke TR
st
a5t
1 iz 8
Frequency (GHz)
Range (6} Dot Rel UBU / g Top S Pie ¥oupolios Range (G0 Dot Rel 08U/ fug Top = Pts #oups/fade  Position
1:15.8 PEK TN 30k / P Avo(RIS)  Auto/Cpled G081 mt/MXH 5:6.15°18 PER [N 3k / Fur AVORYS)  Auto/lpled 16k Inb/MAXH  B-380ckgs H
3-6. 15 EAK 1M ek / Pur AvglRMS) Auto/Cpled 5881 Inf/MAXF
FCC Part15C All S6Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814

MID CHANNEL VERTICAL PLOT

H:UL Fremont — Chomber F

8 May 2814

185

Project Number:14U17737

95

Client:Google

Mode : 11 a-5200-7
Tested byif. Yu

Rodicted Emissions 3-Meters

Config:EUT+ Power + Ethernet Coble

a5

Peck Limit (dBuU/mJ

75

65

CdBul/m)

Avg Limit (dBuU/m)

55

a5

35

25

Frequency (GHz)

1

Det  ReW VB / Avg Typ Sucep Pls #Sups/Mode  Position

Range (6Hz) Det  REU  UBU / Avg Typ

Sueep Pts

Sups/Made

o Fosi

tien

FCC Part15C All 56Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614

Rev 9.5 18 Apr 2814
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014

Model: GFHD200

DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvglLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuv/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)
*1.586 55.75 PK1 28.5 -31.5 52.75 - - 74 -21.25 - - 79 398 H
*1.586 43.33 AD1 28.5 -31.5 40.33 54 -13.67 - - - - 79 398 H
2.438 44.63 PK1 32.4 -30.9 46.13 - - - - 68.2 -22.07 298 364 H
*1.599 54.88 PK1 28.5 -31.6 51.78 - - 74 -22.22 - - 232 139 \
*1.598 42.38 AD1 28.5 -31.6 39.28 54 -14.72 - - - - 232 139 \
1.999 48.4 PK1 31.7 -31.2 48.9 - - - - 68.2 -19.3 30 320 Vv
*11.753 34.32 PK1 38.7 -22.6 50.42 - - 74 -23.58 - - 97 235 H
*11.754 23.2 AD1 38.7 -22.6 39.3 54 -14.7 - - - - 97 235 H
16.767 34.09 PK1 41.5 -16.5 59.09 - - - - 68.2 -9.11 337 169 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9.2.4. HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

1]EUL Fremont - Chamber F 8 Moy 2014 11:35: 11
Rodicated Emissions 3-Meters
Pro ject Number:14U17737
185 Client:Google
Config:EUT+ Power + Ethernet Coble
Mode: T1a-5248-7
95 Tebted byiE. Yu
35
Peak Limit (dBuU/m)
75
~ INIT Non-Restricted CdBulU/m
£
3 5
&) 6
S
- Avg Limit (dBuU/m)
55 -
i | e
I
J KA
5 ] WW W
25wahwmmwid ‘
1 8 18
Frequency (GHz)
Range (G2} Dot ReW UBU / fvg Tgp Secnp Fls  ¥Sups/Mode Ronge (620 Dot RBU UBU / Aug Top Sweep Pts  Foups/Made  Fosition
1:15.88 PEAK 1M 30k / Pur Avg(RMS)  Auto/Cpled G081 Inf/MAXH 5:6.15-18 PERC 1M 3k / Pur Avg(RES)  futo/Cpled 16k Inf/MAXH  B-36Bckgs H
-5.15 K M 38k / P AQURIS)  Auto/Cpled  SEBI  Inf/MAX
FCC Part15C All S6Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814

HIGH CHANNEL VERTICAL PLOT
~UL Fremont — Chomber F 8 Moy 2614
Radioated Emissions 3-Meters

= Project Number:14U17737
8 Client:Google
ConfigiEUT+ Powsr + Ethernst Cable

"

Mode : 11 a-5246-7
95 Tested by:E. Yu

a5

Peck Limit (dBuU/mJ

75

65

CdBul/m)

Avg Limit (dBuU/m)
55

a5

35

25

Frequency (GHz)

Det  ReW VB / Avg Typ Sucep Pls #Sups/Mode  Position Range (6Hz) Det  REU  UBU / Avg Typ ey s #Sups/Made

FCC Part15C All 56Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814
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REPORT NO: 14U17737-3A DATE: June 10, 2014

FCC ID: AARGFHD200 Model: GFHD200
DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)
*1.594 56.37 PK1 28.5 -31.6 53.27 - - 74 -20.73 - - 81 323 H
*1.59 43.92 AD1 28.5 -31.6 40.82 54 -13.18 - - - - 81 323 H
*1.6 55.08 PK1 28.5 -31.7 51.88 - - 74 -22.12 - - 208 139 \
*1.6 41.55 AD1 28.5 -31.6 38.45 54 -15.55 - - - - 208 139 \
* 4.266 39.71 PK1 33.7 -27.7 45.71 - - 74 -28.29 - - 97 228 \
*4.266 32.01 AD1 33.7 -27.7 38.01 54 -15.99 - - - - 97 228 Vv
2.438 46.29 PK1 324 -30.9 47.79 - - - - 68.2 -20.41 152 288 Vv
*3.834 40.06 PK1 34.3 -29.2 45.16 - - 74 -28.84 - - 55 238 Vv
*3.834 31.7 AD1 34.3 -29.2 36.8 54 -17.2 - - - - 55 238 Vv
16.753 345 PK1 41.4 -17.2 58.7 - - - - 68.2 -9.5 27 359 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9.3. TX ABOVE 1 GHz 802.11n HT20 2Tx CDD MODE IN THE 5.2 GHz BAND

9.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

~UL Fremont - Chamber F S May 2014 B89:38:20
Restricted Bondedge

- Praject Number: 14017737
T Client:Google

Config:EUT+POUER+ETHERNET CABLE
Mode:11n HT28 5188 7 Horizontal

12

185 Tested by:E. Yu
NAAA
95 Y Yy
)ﬂ A /\\
85 ¥ \ \\
|
§ | Peck Limit (dBul/m) /‘ \
z 7 \
o
65 / \
' | |

Average Limit C(dBull/m)

| a3 N “~

45
35
5 28MH=z/ 5.2
Frequency (GHz)
Ronge (6Hz) Dt REW VB / fvg Tup Sueep Pts  H#owps/Mode  Pasition Ronge (GHz) Det  RBU  UBU / Avg Typ Sucep Pis  #5ups/Mode  FPosition
1:55.2 PERK 1M 3M 7 Pur”Avg(RHS) Auto/Cpled 8881  Inf/MAXH 129 degs 243 om H 2:5-5.2 AVER 1M M/ Pur Avg(RMS: Auta/Cple epa1  168/TAUG 129 degs 243 oo H
BandEdge 5888-5158MHz UNII Method Av - Horizontal TST 38915 27 Mar 2014 Rev 9.5 18 Apr 20814
DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fitr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m) (dB)
1 *5.15 38.72 PK 34.4 -19.3 53.82 - - 74 -20.18 129 243 H
2 *5.119 41.68 PK 34.4 -19.4 56.68 B - 74 -17.32 129 243 H
3 *5.15 29.92 RMS 34.4 -19.3 45.02 54 -8.98 - - 129 243 H
4 *5.147 30.52 RMS 34.4 -19.3 45.62 54 -8.38 - - 129 243 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber F

9 May 2814

89:27:81

125

115

185

95

Restricted Bondedge
Project Number:14U17737

Client:Google

Config:EUT+POWER+ETHERNET CABLE
Mode:T1n HT28 5188 7 Uertical

Tested by:E. Yu

85

75

£
~
>
B
@
-

65

55

e Limit

(dBul/m3

45

28MH=z/

Frequency (GHz)

Ronge (6Hz)

Det RBU UBU / fvg Tgp

E

eep Pts  ¥oupa/Mode

Fosition Range (GHz)

Det REW VBl / Avg Tup

BandEdge 5B8B-5158MHz UNII Method Av - Vertical .TST 38915 27 Mar 2814

Rev 9.5

18 Apr 2814

DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuVv/m) (dBuVv/m) (dB)
1 *5.15 37.7 PK 344 -19.3 52.8 - - 74 -21.2 129 273 \Y
2 *5.084 41.67 PK 34.3 -19.7 56.27 - - 74 -17.73 129 273 \Y
3 *5.15 29.46 RMS 344 -19.3 44.56 54 -9.44 - - 129 273 \
4 *5.15 30.28 RMS 344 -19.3 45.38 54 -8.62 - - 129 273 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.3.2. LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

_UL Fremont - Chomber F

8 May 2014

14:21:23

[

Rodioted Emissions 3-Meters

Project Number:14U17737

185

95

Client:Google
Config:EUT+POU+Ethernet Cable
Mode: I 1nht28-5188-18

Tested by:E.Yu

85

Peak Limit C(dBulU/m)

75

INIT Non-Rest \

(dBul/m)

Avg Limit (dBuU/m)

:WWWW “MW@JLMMMMW

—

Frequency (GHz)

[
FERK 1M
PERK 1M

Range (6Hz) Bl / gy Tup
1:1-5.18 38k / P
315.88-6.15

Sueep
Cp

Pur AVGERHS)  Auto/Cpled
/ Pur AvgeRNS)

Ruto/Cplec

Pts  ¥oups/Mode
6881 Ini/MAXH
5601 Ind/MAKH

Pasition
6-360degs H
6-36degs H

Range (GHz) Det RBW Ve / Avg Tup
5:6.15-18 KN 3k / Pur Aug(R

Pts  #5ups/Hode
K RIS d 1% In

Inf/MAKH

Fosition
8-36dege H

FCC PartiSC All 5GHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814

Rev 9.5

18 Apr 2814

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber F

8 May 2814

14:21

123

[

Radiated Emissions 3-Meters
Project Number:14U17737

185

95

Client:Google
Config: EUT*POU+Ethernet Cable
Mode: T1nht28-5188-18

Tested by:E.Yu

85

Peok Limit (dBul/m)
75

UNIT Nor

Restricted

dBul/m)I

65

(dBul/m)

Avg Limit (dBuU/md

55

45

35

@
Frequency (GHz)

Ronge (612) et RoM VB / Avg Tup

Sueep

Pts  #oups/Hode

Position Range (6z) Det  RBU UBW / fivg Tup Sueep Pls  faups/Hade

Position

FCC Part!5C All 56Hz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 24 Mor 20814
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REPORT NO: 14U17737-3A DATE: June 10, 2014

FCC ID: AARGFHD200 Model: GFHD200
DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)

*1.6 57.57 PK1 28.5 -31.6 54.47 - - 74 -19.53 - - 83 342 H
*1.597 44.9 AD1 28.5 -31.6 41.8 54 -12.2 - - - - 83 342 H
*1.458 47.85 PK1 28.7 -32.1 44.45 - - 74 -29.55 - - 339 195 H
*1.458 42.25 AD1 28.7 -32.1 38.85 54 -15.15 - - - - 339 195 H

*1.6 55.67 PK1 28.5 -31.7 52.47 - - 74 -21.53 - - 212 154 \
*1.598 43.47 AD1 28.5 -31.6 40.37 54 -13.63 - - - - 212 154 Vv

*4.6 42.06 PK1 34.1 -28 48.16 - - 74 -25.84 - - 264 284 Vv

*4.6 27.5 AD1 34.1 -28 33.6 54 -20.4 - - - - 264 284 Vv

2.439 44.68 PK1 324 -30.9 46.18 - - - - 68.2 -22.02 333 255 Vv

6.9 39.69 PK1 355 -26.5 48.69 - - - - 68.2 -19.51 66 221 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.3.3. MID CHANNEL HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

_UL Fremont - Chomber F

9 May 2814 18:19: 34

[

Radioted Emissions
Project Number:14U17737

185

95

Client:Google

Mode: 11n HTZ8 52688 1@

85

Tebted by:E. Yu

Config:EUT+PONER+ETHERNET CABLE

3-Meters

Peak Limit C(dBulU/m)

75

INIT Non-Rest \

(dBul/m)

Avg Limit (dBuU/m)

:»WW«WWiuLWMMW

—

Frequency (GHz)

[
FERK 1M
PERK 1M

Range (6Hz) Bl / gy Tup
1:1-5.18 38k / P
315.88-6.15

Sueep
Pur AVGERHS)  Auto/Cpled
/ Pur Aug(RHS)

Ruto/Cplec

Pts  ¥oups/Mode
6881 Ini/MAXH
5601 Ind/MAKH

Pasition
6-360degs H
6-36degs H

Range (GHz) Det RBW Ve / Avg Tup
5:6.15-18 K IN 3k / Pur Aug(RMS)

Fosition

Pts  #5ups/Hode
d 18 In 8-360dege H

Inf/MAKH

FCC PartiSC All 5GHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814

Rev 9.5 18 Apr 2814

MID CHANNEL VERTICAL PLOT

HKUL Fremont - Chamber F

9 May 2814 18:19: 34

Radiated Emissions
Project Number:14U17737

185

95

Client:Google

Mode:T1n HT28 5288 14

85

Tested by:E. Yu

9
Config:EUT+POWER+ETHERNET CABLE

3-Meters

Peok Limit (dBul/m)
75

UNIT Nor

Restricted

dBul/m)I

65

(dBul/m)

Avg Limit (dBuU/md

55

45

35

Frequency (GHz)

18

Ronge (612) et RoM VB / Avg Tup

Sueep

Pts  #oups/Hode

Position Range (6z) Det  RBU UBW / fivg Tup

Sueep Pls faups/fode  Position

FCC Part!5C All 56Hz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 24 Mor 20814
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REPORT NO: 14U17737-3A DATE: June 10, 2014

FCC ID: AARGFHD200 Model: GFHD200
DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)
*1.458 48.63 PK1 28.7 -32.1 45.23 - - 74 -28.77 - - 335 200 H
*1.458 42.4 AD1 28.7 -32.1 39 54 -15 - - - - 335 200 H
*1.6 57.63 PK1 28.5 -31.7 54.43 - - 74 -19.57 - - 84 284 H
*1.597 44.87 AD1 28.5 -31.6 41.77 54 -12.23 - - - - 84 284 H
*1.6 53.86 PK1 28.5 -31.6 50.76 - - 74 -23.24 - - 171 103 \
*1.594 41.44 AD1 28.5 -31.6 38.34 54 -15.66 - - - - 171 103 Vv
*4.266 39.79 PK1 33.7 -27.7 45.79 - - 74 -28.21 - - 96 227 Vv
*4.266 31.83 AD1 33.7 -27.7 37.83 54 -16.17 - - - - 96 227 Vv
2.439 47.51 PK1 324 -30.9 49.01 - - - - 68.2 -19.19 4 339 Vv
6.9 38.71 PK1 355 -26.5 47.71 - - - - 68.2 -20.49 258 159 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9.3.4. HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

1]|:LIL Fremont - Chamber F 9 Moy 20814 11:33:13
Rodicated Emissions 3-Meters
Pro ject Number:14U17737
185 Client:Google
Config: EUT+POWER+ETHERNET CABLE
Mode:T1n HT28 5248 18
95 Tepted by:E. Yu
35
Peck Limit (dBuU/m)
75
~ INIT Non-Restricted CdBulU/m
£
3 5
&) 6
S
- Avg Limit (dBuU/m)
55 -
J\ ‘ ‘
- 7 s "“‘ﬁuﬂﬂuﬂﬂMHU%ﬂWW**“dwwuw
i
! 3 J el i Y
35 Cf % AM Db
R e e
st
25
1 iz 8
Frequency (GHz)
Range (G2} Dot ReW UBU / fvg Tgp Secnp Fls  ¥Sups/Mode Ronge (620 Dot RBU UBU / Aug Top Sweep Pts  Foups/Made  Fosition
1:15.88 PEAK 1M 30k / Pur Avg(RMS)  Auto/Cpled G081 Inf/MAXH 5:6.15-18 PERC 1M 3k / Pur Avg(RES)  futo/Cpled 16k Inf/MAXH  B-36Bckgs H
-5.15 K M 38k / P AQURIS)  Auto/Cpled  SEBI  Inf/MAX
FCC Part15C All S6Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814

HIGH CHANNEL VERTICAL PLOT
~UL Fremont — Chomber F 9 Moy 2614
Radioated Emissions 3-Meters

= Project Number:14U17737
8 Client:Google
Conf ig: EUT*POUER+ETHERNET CABLE

"

Mode:Tin HT28 5248 18
95 Tested by:E. Yu

a5

Peck Limit (dBuU/mJ

75

65

CdBul/m)

Avg Limit (dBuU/m)
55

a5

35

25

Frequency (GHz)

Det  ReW VB / Avg Typ Sucep Pls #Sups/Mode  Position Range (6Hz) Det  REU  UBU / Avg Typ ey s #Sups/Made  Position

FCC Part15C All 56Hz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2614 Rev 9.5 18 Apr 2814
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REPORT NO: 14U17737-3A

FCC ID: AARGFHD200

DATE: June 10, 2014

Model: GFHD200

DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)
*1.458 48.58 PK1 28.7 -32.1 45.18 - - 74 -28.82 - - 338 194 H
*1.458 42.87 AD1 28.7 -32.1 39.47 54 -14.53 - - - - 338 194 H
*1.6 57.32 PK1 28.5 -31.7 54.12 - - 74 -19.88 - - 84 233 H
*1.596 44.33 AD1 28.5 -31.6 41.23 54 -12.77 - - - - 84 233 H
*1.6 52.48 PK1 28.5 -31.7 49.28 - - 74 -24.72 - - 169 119 \
*1.598 39.23 AD1 28.5 -31.6 36.13 54 -17.87 - - - - 169 119 Vv
*3.996 41.82 PK1 33.7 -29 46.52 - - 74 -27.48 - - 202 168 Vv
*3.996 28.76 AD1 33.7 -29 33.46 54 -20.54 - - - - 202 168 Vv
1.995 48.72 PK1 31.7 -31.2 49.22 - - - - 68.2 -18.98 9 343 Vv
2.437 44.09 PK1 32.4 -30.9 45.59 - - - - 68.2 -22.61 336 155 \
16.648 34.66 PK1 41.3 -16.9 59.06 - - - - 68.2 -9.14 278 284 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9.4. TX ABOVE 1 GHz 802.11n HT40 2Tx CDD MODE IN THE 5.2 GHz BAND

9.4.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

12:UL Fremont - Chamber F S May 2014 B89:53:27
Restricted Bondedge
Project Number: 14017737
115 Client:Google
Config:EUT+POUER+ETHERNET CABLE
Mode:11n HT48 5188 9 Horizontal
185 Tested by:E. Yu
/“‘ FLl (\ n '/\
95 (1] /\vl\/\v»'
A/
AVAYRTANA
5 / i \ W /
G Peak Limit (dBulU/m) /l d \} '
3 75
3 |
— B W |
AR ’M‘//
\J/’\vﬁ/ vV \/ |
35
5 28MH=z/ 5.2
Frequency (GHz)
Ronge (6Hz) Dt REW VB / fvg Tup Sueep Pts  #owps/Mode  Pasition “Ronge (GHz) Dt REW UG / fAvg Tup Sucep Pis  fups/fode  Position
1:5-5.2 PERK 1M 3M 7 Pur”Avg(RHS) Auto/Cpled 8881  Inf/MAXH 96 degs 143 em H 2:5-5.2 AUER 1M M / Pur” AvgCRMS Auta/Cple epa1  168/TAUG 96 degs 143 cm H
BandEdge 5808-5158MHz UNII Method Av - Horizontal . TST 38915 27 Mar 2814 Rev 9.5 18 Apr 2014
DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuVv/m) (dB)
1 *5.15 47.27 PK 344 -19.3 62.37 - - 74 -11.63 96 143 H
2 *5.149 50.39 PK 34.4 -19.3 65.49 B - 74 -8.51 96 143 H
3 *5.15 37.65 RMS 34.4 -19.3 52.75 54 -1.25 - - 96 143 H
4 *5.15 38.17 RMS 34.4 -19.3 53.27 54 -73 - - 96 143 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber F

125

115

185

95

Restricted Bondedge

Project Number: 14017737
Client:Google
Config:EUT+POWER+ETHERNET CABLE
Mode:11n HT48 5188 9 Uertical
Tested by:E. Yu

85

75

£
~
>
B
@
-

65

55

e Limit

(dBul/mJ

45

28MH=z/

Frequency (GHz)

Ronge (6Hz)

Det RBU UBU / fvg Tgp

E

eep Pts  ¥oupa/Mode

Fosition Range (GHz) Det RBW  UBU / fvg Typ

BandEdge 5B8B-5158MHz UNII Method Av - Vertical .TST 38915 27 Mar 2814

Rev 9.5

18 Apr 2814

DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuVv/m) (dBuVv/m) (dB)
1 *5.15 44.4 PK 344 -19.3 59.5 - - 74 -14.5 127 208 \Y
2 *5.148 47.2 PK 344 -19.3 62.3 - - 74 -11.7 127 208 \Y
3 *5.15 32.37 RMS 344 -19.3 47.47 54 -6.53 - - 127 208 \
4 *5.148 35.26 RMS 344 -19.3 50.36 54 -3.64 - - 127 208 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A

FCC ID: A4RG

FHD200

DATE: June 10, 2014
Model: GFHD200

9.4.2. LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber F

9 May 2014

115

185

Project Number: 14U17737

95

Client:Google
Config:EUT*PoutEthernst Cable
Mode:T1n HT48 51598 018

85

Tebted by:E.Yu

Rodioted Emissions 3-Meters

75

Peak Limit (dBulU/m)

65

INIT Non-Restricted

(dBuU/m)

55

Avg Limit (dBuU/m)

45

35

2

|

- |
B e M

5186-18. Di

Ronge (6i1z) [ Wl fvg Typ
1:1-5.08 Pur

3i5.88-6.15 PERK  IMC-EB) kP

u
PERK  IMC-6dB) 3Bk Pur AvglRMS)
Pug(RIS)

Pie  35ups/Hade
BOBI Inf/NAKH
581 Inf/MAXH

Frequency (GHz)

Position
B-360dege H

degs
B-368degs H

Ronge (GHz) Det  RB VB Avg Typ
5:6.15718 PEAK  IN(-6dB) 3Bk Pur AvglRNS

18

Sueep P
Auto/Cpled 181

< Fups/ade
pe/ ok

Position
Inf/MXH  B-36Bdegs H

AT 38915 24 Mor 2014

Rev 9.5 89 Moy 2814

LOW CHANNEL VERTICAL PLOT

115

UL Fremont - Chamber F

Project Number:14U17737

185

95

Client:Google
ConfigiEUT+Pou+Ethernet Cable
Mode:Tin HT48 5198 016

85

Tested by:E.Yu

9 May 2814

Rodiaoted Emissions 3-Meters

14:11:87

Peak Limit (dBulU/m)

75

65

UNII

lon-Restricted

(dBulU/m)

55

Avg Limit (dBulU/m)

45

35

5186-18. D

Frequency (GHz)

18

Ronge (6i1z) fvg Typ

Sueep

Pie  35ups/Hade

Position

Range (6tz) RBU VU Avg Typ

Sucep 3

Fups/Mode  Fosition

AT 30915 24 Mor 2014

Rev 9.5 B9 May 2814
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REPORT NO: 14U17737-3A DATE: June 10, 2014

FCC ID: AARGFHD200 Model: GFHD200
DATA
Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)
*1.458 48.85 PK1 28.7 -32.1 45.45 - - 74 -28.55 - - 340 209 H
*1.458 42.61 AD1 28.7 -32.1 39.21 54 -14.79 - - - - 340 209 H
*1.6 58.13 PK1 28.5 -31.7 54.93 - - 74 -19.07 - - 83 284 H
*1.598 45.61 AD1 28.5 -31.6 42.51 54 -11.49 - - - - 83 284 H
*1.599 55.59 PK1 28.5 -31.6 52.49 - - 74 -21.51 - - 346 136 \
*1.598 43.32 AD1 28.5 -31.6 40.22 54 -13.78 - - - - 346 136 Vv
2.44 46 PK1 324 -30.9 47.5 - - - - 68.2 -20.7 32 266 Vv
2.44 29.84 AD1 324 -30.9 31.34 - - - - - - 32 266 Vv
*4.228 37.6 PK1 33.6 -27.1 44.1 - - 74 -29.9 - - 40 272 Vv
*4.228 26.25 AD1 33.6 -27.1 32.75 54 -21.25 - - - - 40 272 \
16.454 34.99 PK1 41.1 -19.5 56.59 - - - - 68.2 -11.61 331 129 H
17.123 35.8 PK1 41.1 -19.8 57.1 - - - - 68.2 -11.1 177 182 \
8.905 34.94 PK1 36.1 -23.6 47.44 - - - - 68.2 -20.76 111 304 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.4.3. HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chomber F

9 May 2814 17:22:34

"

185

Rodioted Emissions
Project Number:14U17737

95

Client:GOOGLE INC.

Mode: 11n HT4@ 5238 03

85

Tepted by:C. XIONG

ConfigiEUT, AC ADAPTER, LAN

3-Meters

Peok Limit (dBul/m)

75
UNII Non-Restricted (¢

65

(dBul/m)

Avg Limit (dBuU/md
55

3

45

1
Dy

2
35 i -
O e

Ronge (6i1z) et RBd Ul fvg Typ
1-5.88 PEAK 1M(-6dB Bk Pur Avg(RMS)
PEAK 1MC-6eB: 3k Pur Avg(RMS)

1
3:5.88-6.15

Suesy

Pie  35ups/Made

futo/Cpled  B3BI  Inf/MAXH

futo/Cpled

5881 Inf/MAKH

Frequency (GHz)

Position
B-360cegs H
B-3608dege H

Ronge (Gtiz) Det RGN
5:6.15718 PERK  1N(-6dB)

VB0 Avg Typ
38k Pur AvglRNS:

Pte #5ups/Mode  Fosition
) futo/Cpled 18k Inf/MAXH  B-36Bdegs H

5246-18.DAT 30915 24 Mar 2014

Rev 9.5 B9 Moy 2014

HIGH CHANNEL VERTICAL PLOT

HKUL Fremant - Chamber F

9 May 2814 17:22: 34

Radiated Emissions
Project Number:14U17737

185

95

Client:GOOGLE INC.

Mode:T1n HT48 5238 09

85

Tested by:C. XIONG

ConfigiEUT, AC ADAPTER, LAN

3-Meters

Peak Limit (dBulU/m)

75

UNII

lon-Restrictec

65

(dBulU/m)

Avg Limit (dBulU/mD
55 =

45

35

Frecquency (GHz)

Range (éHiz)

Sueep

Ple  35ups/Hode

Position Range (Gttz)

Pte #5ups/Mode  FPosition

5246-18.DAT 38915 24 Mar 2014

Rev 9.5 B9 May 2814
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REPORT NO: 14U17737-3A DATE: June 10, 2014

FCC ID: AARGFHD200 Model: GFHD200

DATA

Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvgLimit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading T120 (dB) Reading (dBuV/m) (dB) Limit Margin | Restricted | Margin (Degs) (cm)

(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB)

*1.325 49.93 PK1 29.9 -31.4 48.43 - - 74 -25.57 - - 214 101 H
*1.318 29.69 AD1 29.9 -31.4 28.19 54 -25.81 - - - - 214 101 H
*1.458 46.97 PK1 28.7 -32.1 43.57 - - 74 -30.43 - - 340 277 H
*1.458 42.34 AD1 28.7 -32.1 38.94 54 -15.06 - - - - 340 277 H
1.997 46.91 PK1 31.7 -31.2 47.41 - - - - 68.2 -20.79 49 337 \
2.439 44.66 PK1 324 -30.9 46.16 - - - - 68.2 -22.04 29 250 Vv
16.645 34.84 PK1 41.3 -17.1 59.04 - - - - 68.2 -9.16 134 380 H
17.075 34.52 PK1 41.2 -16.3 59.42 - - - - 68.2 -8.78 179 308 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

9.5. TX ABOVE 1 GHz 802.11ac 80MHz 2TX CDD MODE IN THE 5.2 GHz BAND

9.5.1. RESTRICTED BANDEDGE (LOW CHANNEL, CH 42)

LOW CHANNEL HORIZONTAL PLOT

~UL Fremont - Chamber F 14 May 2014 15:20: 39
Restricted Bondedge
Project Number:14U17737

115 ClientiGoogle
Config:EUT+LAN+POLER

12

Made:11ac 5218 Q5-Horizontal
185 Tested by:E. Yu

CdBuU/m)
~
o

anJ

- A ANNVINRAAS
35
28MH=z/ 5.2
Frequency (GHz)
Range (6Hz) Det Rl VB Avg Typ Sueep Pis  %Sups/Mode  Position Range (GHz) Det  REW UBU  Avg Typ Sueep. Pts #Sups/Made  Position
1:55.2 PEAK  IMC-6cB) M Pur Avg(RMS)  Auto/Cpled BADI  [nf/MAXH 96 degs 288 en | 2:5-5.2 VER  1H(-6dB)  3M  Pur AvglRNS) uto/Cpled  83B1  1BB/TAUG 96 degs 208
BandEdge 58@@-5158MHz UNII Method Av - Horizontal .TST 38915 27 Mar 2814 Rev 9.5 B9 May 2814
DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuVv/m) (dB)
1 *5.15 43.84 PK 344 -19.3 58.94 - - 74 -15.06 96 208 H
2 *5.136 50.77 PK 34.4 -19.4 65.77 - - 74 -8.23 96 208 H
3 *5.15 32.56 RMS 34.4 -19.3 47.66 54 -6.34 - - 96 208 H
4 *5.141 38.18 RMS 34.4 -19.3 53.28 54 -72 - - 96 208 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17737-3A

FCC ID: A4RG

FHD200

DATE: June 10, 2014
Model: GFHD200

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber F

14 May 2814

15:38: 31

125

115

185

95

Restricted Bondedge
Project Number:14U17737

Client:Google

Config:EUT+LAN+POLER

Mode:Tlac 5218 Q5-Uertical

Tested by:E. Yu

85

75

Peak Limit

(dBul/m2

£
~
>
B}
@
Gl

65

55

fAverage Limit

(dBu

45

35

28MH=z/

Frequency (GHz)

Range (6Hz)

eep Pis  #5ups/Mode

Position

Range (6Hz)

Suep

Pts  #oups/Made

Position

BandEdge 580B-51568MHz UNIT Method Av - Vertical .TST 38915 27 Mor 2014

Rev 9.5 B9 Moy 2014

DATA
Marker | Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuVv/m) (dBuVv/m) (dB)
1 *5.15 42.52 PK 344 -19.3 57.62 - - 74 -16.38 157 233 \Y
2 *5.137 50.86 PK 344 -19.4 65.86 - - 74 -8.14 157 233 \Y
3 *5.15 32 RMS 344 -19.3 47.1 54 -6.9 - - 157 233 \
4 *5.138 35.86 RMS 344 -19.4 50.86 54 -3.14 - - 157 233 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

RMS - RMS detect

ion
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.5.2. LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chomber F

14 May 2814 15:35:56

"

Project Number:14U17737

185

95

Client:Google
Conf i g EUT*LAN+POLER
Mode: 1 1ac 5218 Q18
Tested by:E. Yu

Rodioted Emissions 3-Meters

Peok Limit (dBul/m)

cted (Cc

INIT Non-Rest

(dBul/m)

Avg Limit (dBuU/m)

1

=

i

.
L

oy

6
hi n ‘ L,
s Ao

Ronge (6i1z) et RBd Ul fvg Typ Position
1-5.88 PEAK 1M(-6dB 30k Pur Avg(RMS)
PEAK 1MC-6eB: 3k Pur Avg(RMS)

wesp Ple  35ups/Made
Quio/Cpled  69BI  Inf/MAKH
Auto/Cpled 5881 Inf/MAXH

1
3:5.88-6.15

Ronge (GHz)
B-368degs H 5:6.15-18
B-360dens H

Frequency (GHz)

VB0 Avg Typ
3 Pur AvglRNS)

Position

Pte  #5ups/Made
n 0-30degs

futo/Cpled 18k Inf/MAKH

FCC Part!5C All 56Hz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 24 Mor 2814

Rev 9.5 B9 Moy 2014

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber F

14 May 2814 15:35:56

[

Project Number:14U17737

185

95

Client:Google
Conf i g: EUT*LAN+POLER
Mode:Tlac 5218 Q18
Tested by:E. Yu

Rodioted Emissions 3-Meters

85

Peak Limit (dBulU/m)

75

UNII

lon-Restrictec

65

(dBulU/m)

Avg Limit (dBulU/m)

55

45

35

Frecuency (GHz)

18

Ronge (6Hz) Suesp Pte 25ups/Mode  FPosition

Renge (6Hz)

Sucep Pte #5ups/Made  Fosition

FCC PartiSC All 5GHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814

Rev 9.5 B9 May 2814
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

DATA

Radiated Emissions

Frequency Meter Det AFT120 Amp/Cb Corrected Avg Limit Margin Peak PK UNII Non- PK Azimut Heigh Polarit

(GHz2) Reading (dB/m) I/Fltr/Pa Reading (dBuV/m) (dB) Limit Margin Restricted Margin h t y

(dBuv) d (dB) (dBuv/m) (dBuV/m (dB) (dBuV/m) (dB) (Degs) (cm)
)

*1.6 54.33 PK1 28.5 -31.6 51.23 - - 74 -22.77 - - 107 290 H
*1.599 41.04 AD1 28.5 -31.6 37.94 54 -16.06 - - - - 107 290 H
*1.458 48.27 PK1 28.7 -32.1 44.87 - - 74 -29.13 - - 342 278 H
*1.458 42.84 AD1 28.7 -32.1 39.44 54 -14.56 - - - - 342 278 H
*1.597 53.69 PK1 28.5 -31.6 50.59 - - 74 -23.41 - - 320 139 \%
*1.597 41.46 AD1 28.5 -31.6 38.36 54 -15.64 - - - - 320 139 \%
*4.266 39.85 PK1 33.7 -27.7 45.85 - - 74 -28.15 - - 90 226 Vv
*4.266 32.09 AD1 33.7 -27.7 38.09 54 -15.91 - - - - 90 226 Vv

2.439 46.35 PK1 32.4 -30.9 47.85 - - - - 68.2 -20.35 207 241 Vv

6.9 38.86 PK1 355 -26.5 47.86 - - - - 68.2 -20.34 72 254 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
RMS - RMS detection
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

9.6. TX ABOVE 18 GHz

Note: Emissions were scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 14U17737-3A
FCC ID: AARGFHD200

DATE: June 10, 2014
Model: GFHD200

9.7.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL & VERTICAL)

HORIZONTAL PLOT

9:UL Fremont - Chamber E

14 May 2814 66:82:19

Rodioted Emissions - 3 Meters
Project Number:14U17737

85

75

65)

Client:GOOGLE INC
Config:EUT, POWER SUPPLY, LAN
Mode:BELOW 1 GHz, WORST CASE
Tested by:C. XIONG

wivvaupl

(dBuU/m)

MWWM. |

A

g

Range (MHz)
1 BBfZSB

FCC Part 15 Subpart C 38-1808BMHz. TST 38915 18 Jon 2814

Det REU 0 fAvg Tup Sueep Pis  #5Sups/Mode Position Rar Det RBY UBW fve Sueep Pts
PEAK  12Bk(-6B) 1M Lug—gmr(wem B01s/MHz 4881 Inf/MAXH  B-36@degs H 3:206-Tad0 PEAK  128k(-bdB) 1M Lug—gmu‘aen) BAlsMHz  g4a1

Frequency (MHz)

roe (HHZ) Typ Foups/Mode
Inf/MXH B

Rev 9.5 B9 Moy 2014

VERTICAL PLOT

_UL Fremont - Chamber E

14 May 2814 08:82:19

9

85

Rodioted Emissions - 3 Meters
Project Number:14U17737

75

Client:GOOGLE INC
Config:EUT, POWER SUPPLY, LAN
Mode:BELOW 1 GHz, WORST CASE
Tested by:C. XIONG

65

55

a5

(dBulU/m)

35

160

Frequency (MHz)

Ronge (H2) X x Pis  doups/Mode

Position Range (HHz) = ey 5 Foups/ade

FCC Part 15 Subpart C 38-1888BMHz. TST 38915 18 Jan 2814

Rev 9.5 B9 Moy 2814
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

HORIZONTAL AND VERTICAL DATA

Marker Frequency Meter Det Hybrid Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 33.23 43.66 PK 19.1 -31.8 30.96 40 -9.04 0-360 100 \
3 98.425 49.72 PK 9.7 -31.3 28.12 43.52 -15.4 0-360 100 \
1 143.305 48.54 PK 12.8 -31.1 30.24 43.52 -13.28 0-360 201 H
4 375.9 48.46 PK 14.9 -30 33.36 46.02 -12.66 0-360 100 H
7 663.6 42.88 PK 19.6 -29.1 33.38 46.02 -12.64 0-360 100 \
5 664 43.72 PK 19.6 -29.1 34.22 46.02 -11.8 0-360 200 H
6 800 38.86 PK 21.2 -28.7 31.36 46.02 -14.66 0-360 100 H

PK - Peak detector
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 Gl 5
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as
guasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 14U17737-3A

DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

LINE 1 RESULTS

UL Fremont, CA CE Room 13 Moy 2814 0:208. 27

Conducted RFI Uoltaoge

Project No: 14017737
Client Nome:GOOGLE INC.
Mode | /Device:GFHDZBE GTAFSJ14190BBZE

Test Volt/Freg:12BUAC/BBHz _WORST CASE
Test By:C. XIONG
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Ronge [MHz] Det  RBUCHz UBWCHz]  Sweep Lokel Ronge [MHz]
1 15-38 PE/A 9k nén 1=/4 BkHz Lire-L1

Det  RBUCHz] UBWCHz]  Sweep Label
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REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

WORST EMISSIONS
Line-L1 .15 - 30MHz

Trace Markers

Marker  Frequency Meter Reading  Det  T24ILL1 LCCables 183  Corrected CISPR22Class  Margin to CISPR22Class  Margin to

(MHz) (dBuv) (dB) (dB) Reading BQP Limit (dB) B Avg Limit (dB)
dBuv

1 .1545 57.71 PK 13 0 59.01 65.8 -6.79

2 .1545 40.26 Av 1.3 0 41.56 - - 55.8 -14.24

3 .1995 53.13 PK .9 0 54.03 63.6 -9.57

4 .1995 31.78 Av 9 0 32.68 - - 53.6 -20.92

5 .3345 47.42 PK .5 0 47.92 59.3 -11.38

6 .3345 35.49 Av .5 0 35.99 - - 49.3 -13.31

7 1.455 44.56 PK 2 1 44.86 56 -11.14

8 1.455 25.46 Av .2 1 25.76 - - 46 -20.24

9 4.7625 47 PK 2 1 47.3 56 -8.7

10 4.7625 31.94 Av .2 1 32.24 - - 46 -13.76

11 7.7505 41.93 PK 2 1 42.23 60 -17.77

12 7.7505 29.78 Av .2 1 30.08 - - 50 -19.92

PK - Peak detector

Av - average detection
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REPORT NO: 14U17737-3A

DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

LINE 2 RESULTS

UL Fremont, CA CE Room 13 Moy 2814 0:208. 27

Conducted RFI Uoltaoge

Project No: 14017737
Client Nome:GOOGLE INC.
Mode | /Device:GFHDZBE GTAFSJ14190BBZE

Test Volt/Freg:12BUAC/BBHz _WORST CASE
Test By:C. XIONG
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Ronge [MHz] Det  RBUCHz UBWCHz]  Sweep Lokel Ronge [MHz]
1 15-38 PE/A 9k nén 1=/4 BkHz Lire-L1

Det  RBUCHz] UBWCHz]  Sweep Label

ile: 12BUAC_BBHz WORST CASE_LITEON.DAT

Page 103 of 108

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 14U17737-3A DATE: June 10, 2014
FCC ID: AARGFHD200 Model: GFHD200

WORST EMISSIONS

Line-L2 .15 - 30MHz

Trace Markers

Marker  Frequency Meter Reading  Det  T24ILL2 LCCables 283  Corrected CISPR22Class ~ Margin to CISPR22Class  Margin to

(MHz) (dBuv) (dB) (dB) Reading BQP Limit (dB) B Avg Limit (dB)
dBuv

13 .1545 55.27 PK 14 0 56.67 65.8 -9.13

14 .1545 35.66 Av 1.4 0 37.06 - - 55.8 -18.74

15 .339 48.21 PK .5 0 48.71 59.2 -10.49

16 .339 38.82 Av .5 0 39.32 - - 49.2 -9.88

17 .3885 46.55 PK .5 0 47.05 58.1 -11.05

18 .3885 36.68 Av .5 0 37.18 - - 48.1 -10.92

19 1.0005 41.36 PK 3 0 41.66 56 -14.34

20 1.0005 30.46 Av 3 0 30.76 - - 46 -15.24

21 4.722 46.36 PK .2 1 46.66 56 -9.34

22 4.722 31.99 Av 2 1 32.29 - - 46 -13.71

23 10.158 38.22 PK .2 2 38.62 60 -21.38

24 10.158 27.45 Av 2 2 27.85 - - 50 -22.15

PK - Peak detector

Av - average detection
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