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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: GTAFSJ1419DI0012

DATE TESTED: MAY 7-16, 2014

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
;Z/JM«;'!&"" f&ﬁﬂd‘ép M
FRANCISCO DE ANDA STEVE AGUILAR
PROJECT LEAD EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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FCC ID: AARGFHD200 MODEL: GFHD200

2. TEST METHODOLOGY

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

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 [ ] 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: 14U17737-4A 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.
5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 4.32 2.70
2402 - 2480 Enhanced 8PSK 6.88 4.88

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a stamped metal dipole antenna with a maximum gain of 3.0 dBi.

5.4. SOFTWARE AND FIRMWARE

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

The test utility software on the support laptop used during testing was Dut Labtool ver. 2.0.0.44.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

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: 1Mbps.
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REPORT NO: 14U17737-4A

FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G505 2586122356414 DoC
AC/DC Adapter Lenovo ADLX45NDC3A 45N0290 DoC
Router Google GFRG100 G20A32200404 DoC
AC/DC Adapter Google STD-12018U1 31500077 DoC
EUT AC Adapter Liteon Tech. Corp. PB-1180-29 N/A N/A
I/O CABLES I/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector ([Cable Type [Cable Remarks
No ports Type Length (m)
1 AC 1 3-prong Un-Shielded 1 N/A
2 DC 1 Barrel Un-Shielded 1.8 N/A
3 LAN 2 RJ45 Un-Shielded 1 N/A
4 DC 1 Barrel Un-Shielded 1.8 EUT power
5 DC 1 Barrel Un-Shielded 1.8 N/A
TEST SETUP

The EUT is linked to a host laptop computer via router during the tests. Test software exercised the EUT to
test the Bluetooth functions.
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SETUP DIAGRAM FOR TESTS

AC
ADAPTER
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ADAPTER

—

To PXA/PXA/Power
meter
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ADAPTER

MAINS POWER SOURCE
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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, 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- FO0352 (08/30/13 |08/30/14

00101800-

25-S-42
Amplifier Sonoma 310 FOO009 (04/23/14 |04/23/15
PreAmplifier, 1-26.5GHz Agilent 8449B FOO167 |(03/25/14 |03/25/15
Spectrum Analyzer Agilent N9030A FOO127 (03/11/14 |03/11/15
Wideband Power Sensor, 30MHz BW [Agilent N1921A FO0O360 (09/30/13 |09/30/14
P-Series single channel Power Meter Agilent N1911A FOO0O50 (10/04/13 |10/04/14
LISN, 30 MHz FCC 50/250-25-2 |(C00626 (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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DATE: June 10, 2014
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7. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 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)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 2.875 3.751 0.766 76.65% 1.16 0.348
Bluetooth 8PSK 2.875 3.745 0.768 76.77% 1.15 0.348
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7.2 DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE
d@e Agilent 01:42:57 May 15, 2014

R T

Ref 20.55 dBm

#Atten 20 «B

A MEZ2 3751 ms
003 de

#Peak

<

#PAvg

Center 2.441 000 GHz
Res BW 8 MHz

#WVBW 50 MHz Sweep 5.533 ms (1001 pts)

Span 0 Hz

Trace
(4]
4D
4D
4D

X i

Q749 ps
2875 m=
9749 s
2751 m=

Amplitude
422 dBm
0.15 dB
4.22 dBm
0.0z dB

DUTY CYCLE 8PSK MODE
e Agilent 01:48:58 May 15, 2014

R T

Ref 20.55 «Bm

#ZAtten 20 (B

A MEF2 3.745 ms
-0.02 dB

#FPeak

Log

4

10

dB/
Offst

10.6

dB

#PAvg

Center 2.441 000 GHz

Res BW 8 MHz #WBW 50 MHz Sweep 5.533 ms (1001 pts)

Span 0 Hz

X Ptz
G55 ps
2875 m=
G655 p=
3745 ms

Amplitude
3.99 dBm
235 dB
3.99 dBm
-0.02 4B
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8. ANTENNA PORT TEST RESULTS
8.1. BASIC DATA RATE GFSK MODULATION

8.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 951.849 892.6063
Middle 2441 951.761 893.5289
High 2480 950.675 861.8499
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20 dB AND 99% BANDWIDTH

20 dB BANDWIDTH LOW CH
@ Agilent 22:52:28 8 May 2014

Ch Freg 2.402 GHz

Occupied Bandwidth

Ref 10 dBm #Atten 20 B

#Peak

<

Center 2.402 000 GHz
ZRes BW 30 kHz

ZVBW 91 kHz

Span 3 MHz
ZSweep 100 ms (1001 pts)

Occupied Bandwidth
856.7300 kHz

-7.853 kHz
951.849 kHz

Transmit Freq Errar
¥ dB Bandwidth

99.00 %
-20.00 dB

QOcc BW % Pwer
¥ dB

99% BANDWIDTH LOW CH
i Agilent 22:57:42 8 May 2014

R T

]

Zh Freqg 2402 GH=z

O ccupied Bandwidth

Trig  Free

Ref 10 dBm #Arten 20 dB

ESamp)

Log

10

dB/

Offst

10.6 Bl [T

dB ALl Wi,
PRt

_ _{_'_"_'.'_".;'i

Center 2.402 000 GHz
#Res BW 30 kHz

#WVBW 91 kHz

Span 3 MHz
#Sweep 100 ms (1001 p1s)

Occupied Bandwidth
892.6063 kHz

-21.377 kHz
907.055 kHz*

Transmit Freg Error
# B Bandwidth

99.00 %
-20.00 d8

QOcc BYWY % Pwr
¥ dB
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20 dB BANDWIDTH MID CH

H: o Agilent 23:00:52 8 May 2014 R T

[ ]
Ch Freg 2441 GHz Trig Free

Occupied Bandwidth I I

Ref 10 dBm #Atten 20 dB

ZPeak

Log

dB/

Cffst

10.6 .

dB

Center 2.441 000 GHz Span 3 MHz

ZRes BW 30 kHz #WBW 91 kHz #Sweep 100 ms (1001 pts)

Transmit Freg Error
¥ dB Bandwidth

Occupied Bandwidth
854.3218 kHz

-10.079 kHz
951.761 kHz

99.00 %
-20.00 dB

Occ BWY % Pwr
#* dB

99% BANDWIDTH MID CH
¥ Agilent 22:56:51 8 May 2014

Ch Freqg

Occupied Bandwidth

2.441 GHz

Ref 10 dBm

#Atten 20 dB

ZSamp

B Ly 1yl 1

A

. | | _ J'r_."_'__..;l

Start 2.439 500 GHz
#Res BW 30 kHz

ZVBW 91 kHz
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893.5289 kHz

-18.892 kHz
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20 dB BANDWIDTH HIGH CH
- Agilent 23:02:18 8 May 2014 R T

[ ]
Ch Freqg 2,48 GHz Trig  Free

Occupied Bandwidth I I

Ref 10 dBm ZArten 20 B
E#Peak
Log
10
dB/
Offst
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dB

<

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WBW 91 kHz ZSweep 100 ms (1001 pts)
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Transmit Freg Error -10.036 kHz
# dB Bandwidth 950.675 kHz

99% BANDWIDTH HIGH CH
e Agilent 22:56:01 8 May 2014
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Occupied Bandwidth

Ref 10 dBm #Atten 20 JB
ZSamp
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dB/
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LA A ) LA
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861.8499 kHz xdB  -20.00 dB

Transmit Freg Error -1.363 kHz
x dB Bandwidth 930.730 kHz*
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8.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater than
125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the VBW is set
to 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
e Agilent 12:01:50 16 May 2014 R T

A& kel 1.000 hiHz
Ref 20 dBm #Atten 20 (B 0.02 dB
#Peak
Log
10
B/
Offst
10.6
B

#PAvg

V1 sz
53 FC|
AR
aif):
FTun
Swp

Center 2.441 000 GHz Span 3 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.1.3. NUMBER OF HOPPING CHANNELS

LIMIT
FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a maximum of 1 % of
the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NOTE: Manufacturer declares 20 minimum hopping channels for AFH mode.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

- Agilent 00:00:21 9 May 2014

Ref 20 dBm #Atten 20 dB
EPeak
Log
10

dB/
Offst
10.6
dB

=P Avyg

W1 S2
53 FC
AR
o {f)
FTun
Swp

Center 2.440 0 GHz Span 100 MHz
#Res BW 1 MHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
o Agilent 00:10:28 9 May 2014 EOT

Ref 20 dBm #Atten 20 dB
EZPeak
Log
10

dB/
Cffst
10.6
dB

EP Awvqg

M1 52
S3 FCL
AA

off):
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

H Agilent 00:07:51 9 May 2014

R T

Ref 20 dBm

#Arten 20 B

#Peak
Log

10
dB/

Offst
10.6

dB

=P Awvyg

M1 52
53 FC

AR
oif):

FTun

Swp

Start 2.430 00 GHz
ZRes BW 300 kHz

#VBW 300 kHz

Stop 2.460 00 GHz
#Sweep 100 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
- Agilent 00:14:15 9 May 2014

R T

Ref 20 dBm

#Anen 20 dB

ZPeak

ZPAvg

M1 52
53 FC

ARD
o{f):

FTun
Swp

Start 2.460 00 GHz
#Res BW 300 kHz

ZWVBW 300 kHz

Stop 2.490 00 GHz
#Sweep 100 ms {1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulses is
measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal to 10 * (#
of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels * 0.4 seconds)
is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse [Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.381 32 0.122 0.4 -0.278
DH3 1.629 20 0.326 0.4 -0.074
DH5 2.87 10 0.287 0.4 -0.113
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PULSE WIDTH - DH1

PULSE WIDTH - DH1
He Agilent 18:00:35 May 15, 2014 R T

A Mk 381 ps
Ref 10 dBm #Atten 20 (B -0.15 dB
#Peak
Log
10

dB/

#PAvg

W1 52
S3 FS

i TR L Wtﬁw

FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3 ms (1001 pts)

Copyright 2000-2011 Agilent Technologies

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
o Agilent 18:02:10 May 15, 2014

Ref 10 dBm #Arten 20 dB
#Peak

ZPAvg

W1 s2
53 FS
ARD
=1} {H
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (1001 pts)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PULSE WIDTH — DH3

PULSE WIDTH - DH3
W Agilent 18:15:42 May 15, 2014

A kel 1,629 ms
Ref 10 dBm #Atten 20 (B 1.16 dB
#Peak

Tl

#PAvyg

W1 s2
S3 FS§
AA

aff):
” II'| T ' T '| T

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 3 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
5 Agilent 18:03:58 May 15, 2014

Ref 10 dBm #Atten 20 dB
#Peak
Log
10

dB/

#PAwvyg

W1 s2
53 FS
AR
off}:
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (1001 pts)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

PULSE WIDTH — DH5

PU

LSE WIDTH — DH5

W Agilent 18:21:10 May 15, 2014

Ref 1

#Peak

#PAv

W1 s2
S3 FS§
AA

aff):
FTun

0dBm #Atten 20 (B

& Mkl 287 ms
0.74 dB

.u‘l\"‘.ﬂlTlr\nrnvw

9

e e

Center 2.441 000 GHz
Res BW 1 MHz #VBW 1 MHz Sweep 5 ms (1001 pts)

NUMBER OF PULSES

IN 3.16 SECOND OBSERVATION PERIOD = DH5

NUMBER OF PULSES — DH5

- Agilent 18:27:06 May 15, 2014

Span 0 Hz

R T

Ref

VW1
53

offy:

Res

#Feak

=P Avg

Al

FTun

A Mkrl 1.814 s

10 dBm #Atten 20 B

-0.21 dB

52
FS I

Center 2.441 000 GHz

Span 0 Hz
BW 1 MHz #WBW 1 MHz Sweep 3.16 s {1001 pis)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.1.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.55dB (including 10 dB pad and .55 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 4.08
Middle 2441 4.01
High 2480 3.92
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.1.6. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a value greater
than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 4.32 30 -25.68
Middle 2441 4.26 30 -25.74
High 2480 4.15 30 -25.85
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

OUTPUT POWER

PEAK POWER LOW CH
- Agilent 23:26:53 8 May 2014 R T

Mkr1 2.401 850 GHz
Ref 10 dBm #Anen 20 JdB 4.32 dBm
EPeak
Lag
10
dB/
COfst
10.6
dB

=P Awvg

V1 52
53 FC
AR

oif):
FTun
Swp

Center 2.402 000 GHz Span 3 MHz
#Res BW 3 MHz #WBW 3 MHz #Sweep 100 ms (1001 pts)

PEAK POWER MID CH
- Agilent 23:28:21 8 May 2014 R T

Mkr1 2.440 910 GHz

Ref 10 dBm #Atten 20 B 4.26 dBm
ZPeak

V1 S2
53 FC
AR

off):
FTun
Swp

Center 2.441 000 GHz Span 3 MHz
ZRes BW 3 MHz #WBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PEAK POWER HIGH CH
- Agilenf 23:30:25 8 May 2014 F T
Mkl 2.479 850 GHz

Ref 10 «Bm #Atten 20 dB 4.15 dBm
ZPeak
Log

V1 S2
53 FC
AR
af}:
FTun
Swp

Center 2.480 000 GHz Span 3 MHz
#Res BW 3 MHz #WBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz. The
video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal hopping
mode.

RESULTS
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
ko Agilenf 00:58:43 9 May 2014 R T
Mkrl 2.399 70 GHz

Ref 20 dBm #Atten 20 (B -55.34 dBm
#Peak

dBm
E#PAvy

V1 52
53 FC
AA
o)
=50k
Swp

Center 2.400 00 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 3.16 s (1001 pts)

LOW CHANNEL SPURIOUS
He Agilent 01:02:13 9 May 2014 EOT
Mkrd 7.198 GHz

Ref 20 JdBm #Atten 20 dB 55.33 dBm
#Peak

dBm
EPAwvg

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (1001 pts)

tlaker Trace X Pz Amplitude
12 232032 GH=z 202 dBm
12 4,202 GHz -57.47 dBm
(1) TA9E GH=z -55.33 dBm
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 01:06:09 9 May 2014 E T
Mkr1 2440 829 GHz
Ref 20 dBm #Atten 20 B 417 dBm
EPeak
Log
10
dB/
Offst
10.6
dB
n]]
-15.8
dBm

#PAwvg

V1 S2
53 FC
AN
off):
=50k
Swp

Center 2.441 000 GHz Span 3 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

MID CHANNEL SPURIOUS
F- o Agilent 01:08:18 9 May 2014 FE T
Mkr3 18.157 GHz

Ref 20 dBm #Atten 20 (B -53.23 JdBm
#Peak
Log

dBm

#PAvgi

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (1001 pts)
Marker Trace L PEis Amplitude

13 2445 GHz 219 dBm

12 3224 GHz -57.75 dBm

13 15,157 GHz -55.2% dBm
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REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL
- Agilent 01:11:51

BANDEDGE

9 hay 2014

FE T

Ref 20 dBm

#Atten 20 (B

Mkr1 2.488 480 GHz
-55.85 dBm

#Peak

dBm

=P Awvg

V1 S2
S3 FC|

AN
oif):

FTun
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

ZWVBW 300 kHz

Span 12 MHz
Sweep 1.2 ms (1001 pts)

HIGH CHANNEL
5 Agilent 01:14:00

SPURIOUS

9 May 2014

R T

Ref 20 dBm

#Atten 20 dB

Mkr2 14.028 GHz
-51.54 dBm

#Peak

Log

dBm

#PAwg

Start 30 MHz
#Res BW 100 kHz

#WVBW 300 kHz

Stop 26.000 GHz
#Sweep 2.482 s (1001 pis)

haker Trace
1 4D
2 1]

F iz

24971 GHz
14.0258 GHz

Amplitude
2.12 dBm
-51.54 dBm
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
F- o Agilent 01:44:05 9 May 2014 F T
Mkr1 2.396 32 GHz

Ref 20 dBm #ZAtten 20 B 51.73 JdBm
#Peak

dBm
=P Avg

V1 S2
S3 FC
AR
off):
=50k
Swp

Center 2.400 00 GHz Span 10 MHz
#Res BW 100 kHz ZWBW 300 kHz Sweep 1 ms (1001 pts)

HIGH BANDEDGE WITH HOPPING ON
H Agilent 01:49:10 9 May 2014 R T
Mkr1 2.484 60 GHz
Ref 20 dBm #Atten 20 JB -52.29 «Bm
#Peak
Lag
10
dB/
Offst
10.6
dB
1]
-16.4
dBm

EPAvy

V1 S2
53 FC
AR
of):
=50k
Swp

Center 2.483 50 GHz Span 10 MHz
#Res BW 100 kHz #\WVBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2. ENHANCED DATA RATE 8PSK MODULATION

8.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.289 1.1689
Middle 2441 1.29 1.2108
High 2480 1.289 1.2149
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REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 22:49:41 8 May 2014

Ch Freq 2.402 GHz

Oeecupied Bandwidth

Ref 10 dBm #Atten 20 B

ZPeak |

Log J-T}

10 =

dB/

Offst

10.6

dB

Center 2.402 000 GHz

#Res BW 30 kHz ZWBW 91 kHz ZSweep 100 ms (1001 pts)

Span 3 MHz

Occupied Bandwidth Occ BYW % Pur
1.1685 MHz 0 dB

Transmit Freq Errar -1.864 kHz
% dB Bandwidth 1.289 nMHz

99.00 %
-20.00 dB

BANDWIDTH LOW CH
5+ Agilent 22:52:03 & May 2014

Zh Freg 2,402 GHz Trig  Free

Occupied Bandwidth

Ref 10 dBm ZAten 20 (B

ESamp

Lag —

10 AN EEE L]

dB/

Offst
10.6

dB

_._._|___

Center 2.402 000 GHz Span 3 MHz
#Res BW 30 kHz #WVBW 91 kHz #Sweep 100 ms {1001 pts)

Occupied Bandwidth Occ BYW % Pwr

Transmit Freg Error -2.420 kH=z
% dB Bandwidth 1.317 bHz™

1.1689 MHz xdB  -20.00 dB

99.00 %
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REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

BANDWIDTH MID CH
e Agilent 22:48:33 & May 2014

Ch Freg 2.441 GHz

Occupied Bandwidth

Ref 10 dBm #Atten 20 (B

ZPeak |

Log N

=

W
10

dB/

Offst

106

dB

Center 2.441 000 GHz

#Res BW 30 kHz #WVBW 91 kHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

Occupied Bandwidth
1.1693 MHz

-2.385 kHz
1.290 MHz

Transmit Freg Error
x dB Bandwidth

Occ BW % Pwr

w dB =20

99.00 %
00 dB6

BANDWIDTH MID CH
- Agilenf 22:53:01 8 May 2014

Ch Freg 2441 GHz

Occupied Bandwidth

Ref 10 dBm #Aten 20 dB

ZSamp|

Log
10

dB/

Offst

10.6

dB

Center 2.441 000 GHz
#Res BW 30 kHz

#WVBW 91 kHz

#Sweep 100 ms

Span 3 MHz
{1001 pts)

Occupied Bandwidth
1.2108 MHz

-10.977 kHz
1.314 MHz™

Transmit Freq Error
x dB Bandwidth

Ccc BW % Pwer
¥ dB

99.00 %
-20.00 dB
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

BANDWIDTH HIGH CH
Wt Agilent 22:47.36 5 May 2014

Ch Freg 248 GHz Trig  Free

Occupied Bandwidth I I

Ref 10 dBm #Atten 20 (B
ZPeak |
Log b

10 =
dB/
Offst
10.6
dB

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz =#WVBW 91 kHz #Sweep 100 ms (1001 pts)
Occupied Bandwidth Occ BYY % Pwr 93.00 %
1.1686 NMHz % dB -20.00 dB

Transmit Freg Errar -2.731 kH=z
x dB Bandwidth 1.289 MHz

BANDWIDTH HIGH CH
e Agilent 22:54:20 8 May 2014

Ch Freq 2.458 GHz

Ceccupied Bandwidth

Ref 10 dBm #Aten 20 (B
ESamp
Log

10 .
dB/ il
Offst T Lol Ll

10.6 |1

dB l-——-

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WBW 91 kHz #Sweep 100 ms (1001 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.2149 MHz % dB -20.00 dB

Transrnit Freg Error -18.761 kHz
% dB Bandwidth 1.308 MH=z*™
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater than
125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the VBW is set
to 300 kHz. The sweep time is coupled.

RESULTS

Page 40 of 87

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
e Agilent 11:56:02 16 May 2014 R T

A& kel 1.000 hiHz
Ref 20 dBm #Atten 20 (B 0.35 dB
#Peak
Log
10
B/
Offst
10.6
B

#PAvg

V1 sz
53 FC|
AR
aif):
FTun
Swp

Center 2.441 000 GHz Span 3 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a maximum of 1 % of
the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NOTE: Manufacturer declares 20 minimum hopping channels for AFH mode.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
H Agilent 20:04:30 May 15, 2014 R T

Ref 10 dBm #Atten 20 (B
#Peak
Log
10

B/

#PAvyg

V1 sz
53 FC|
AR
aff):
FTun
Swp

Start 2.390 0 GHz Stop 2.490 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
H Aglent 20:08:05 May 15, 2014 R T

Ref 10 dBm #Atten 20 (B
#Peak
Log
10

dB/

#PAvg

V1 s2
53 FC|
AR
aff}:
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
e Agilent 20:10:18 May 15, 2014 R T

Ref 10 dBm #Atten 20 (B
#Peak

#PAvg

V1 sz
53 FC|
AR
aff):
FTun
Swp

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
e Agilent 20:12:07 May 15, 2014 R T

Ref 10 dBm #Atten 20 (B
#Peak

#PAvyg

V1 s2
83 FC|
AR
aff):
FTun
Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulses is
measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal to 10 * (#
of pulses in 3.16 s) * pulse width.

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK (EDR) Mode

DH Packet | Pulse [Number of | Average [ Limit Margin
Width | Pulsesin [ Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.381 32 0.122 0.4 -0.278
DH3 1.605 19 0.305 0.4 -0.095
DH5 2.85 10 0.285 0.4 -0.115
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PULSE WIDTH - DH1

PULSE WIDTH - DH1
5 Agilent 18:00:35 May 15, 2014 E T

A Mkl 381 ps

Ref 10 dBm #Anmen 20 dB -0.15 dB
#Peak

ZPAvg

W1 S2
S3 FS

|

FTun
Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3 ms (1001 pts)

Copyright 2000-2011 Agilent Technologies

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

@ Agilent 18:02:10 May 15, 2014

Ref 10 dBm #Atten 20 B
#Peak
Log
10

dB/

#PAvg

W1 s2

S3 FS 4
AR

off):

FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (1001 pts)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PULSE WIDTH — DH3

PULSE WIDTH — DH3

@ Agilent 17:43:14 May 15, 2014 R T

A blkrl 1605 ms
Ref 10 dBm #Atten 20 dB 0.78 dB
#Peak
Log
10
dB/

#PAwvg

W1 52
53 F5S

I T e e

FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 5 ms (1001 prs)

Copyright 2000-2011 Agilent Technologies

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3

A Agilent 18:03:58 May 15, 2014

Ref 10 dBm #Atten 20 «B
#Peak
Log
10

dB/

#PAwyg

W1 S2
53 FS
AR
off}:
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (1001 pts)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PULSE WIDTH — DH5

PULSE WIDTH - DH5
W Agilent 17:32:48 May 15, 2014 R T

& Mkrl 285 ms
Ref 10 dBm #Atten 20 (B 3.25 dB
#FPeak

#PAvg

W1 52
S3 FS

e P it s i

FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WVBW 1 MHz Sweep 8.533 ms (1001 pts)
ICopyright 2000-2011 Agilent Technologies

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
e Agilent 17:37:45 May 15, 2014 R T

A Mkl 10585 =
Ref 10 dBm #Atten 20 dB 2.40 dB
#Peak

#PhAvg
W1 S2 |
S3 FS ,

AB
off):

FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (1001 pts)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.55 dB (including 10 dB pad and .55 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.82
Middle 2441 3.70
High 2480 3.57

Page 49 of 87

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2.6. OUTPUT POWER

LIMIT

815.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a value greater
than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.88 30 -23.12
Middle 2441 6.79 30 -23.21
High 2480 6.63 30 -23.37
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REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

OUTPUT POWER

PEAK POWER LOW CH
- Agilenf 23:40:30 8 May 2014

R T

Ref 10 dBm #Anmen 20 (B

Mkr1 2.401 862 GHz
6.88 dBm

EPeak
Log

10
dB/

Offst
10.6

dB

E#PAvy

W1 S2
53 FC

AR
cif):

FTun
Swp

Center 2.402 000 GHz
#Res BW 3 MHz

#WBW 3 MHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

PEAK POWER MID CH

- Agilenf 23:42:01 8 May 2014

R T

Ref 10 «Bm #Atten 20 dB

Mkr1 2.440 889 GHz
6.79 dBm

#Peak

M1 52
53 FC|

AA
off):

FTun
Swp

Center 2.441 000 GHz
#Res BW 3 MHz

#VBW 3 MHz

Span 3 MHz
#Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

PEAK POWER HIGH CH
@ Agilent 23:45:18 8 May 2014 E T
Mkr1 2.479 814 GHz
Ref 10 dBm ZAtten 20 dB 6.63 dBm
#Peak
Log
10
dB/
Offst

10.6
dB

#PAwvg

W1 S2
53 FC
AR
off):
FTun
Swp

Center 2.480 000 GHz Span 3 MHz
#Res BW 3 MHz #WBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

8.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz. The
video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal hopping
mode.

RESULTS
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
ko Agilenf 01:12:05 2 May 2014 E T
Mkr1 2.399 65 GHz
Ref 20 dBm #Atten 20 JdB 46.12 JdBm
ZPeak
Log
10
dB/
Offst
10.6
dB
1]
159
dBm

ZP vy

V1 S2
S3 FC
AL
off):
=50k
Swp

Center 2.400 00 GHz Span 10 MHz
ZRes BW 100 kHz #WBW 300 kHz #Sweep 2.482 s (1001 pts)

LOW CHANNEL SPURIOUS
- Agilent 01:22:03 9 May 2014 E T
Mki3 13.872 GHz

Ref 20 dBm #Atten 20 dB -53.08 JdBm
ZPeak

dBm
ZPAwvy

Start 30 MHz Stop 26.000 GHz

#Res BVW 100 kHz #WBW 300 kHz ZSweep 2.482 s (1001 pts)

hlarker Trace iz Amplitude
[l] 23293 GHz -0.40 dBm
1 1.614 GH= -51.01 dBm
[l] 12.872 GHz -562.02 dBm
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DATE: June 10, 2014
MODEL: GFHD200

REPORT NO: 14U17737-4A
FCC ID: AARGFHD200

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 01:24:43 9 May 2014 R T

Mkr1 2.440 826 GHz
3.96 dBm

Ref 20 dBm #Atten 20 (B
ZPeak
Log
10

dB/
Offst
106
dB

)]
-16.0
dBm

=P Awvy

V1 52
S3 FC
AA
off):
=50k
Swp

Center 2.441 000 GHz
#Res BW 100 kHz

Span 3 MHz
Sweep 1 ms {1001 pts)

#VBW 300 kHz

MID CHANNEL SPURIOUS
- Agilent 01:26:22 9 May 2014 R T
Mkr3 21.767 GHz

52.10 dBm

Ref 20 JdBm
EPeak

#Atten 20 dB

dBm
=P Awvg

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (1001 pts)

haker Trace
(b
[ah]
(b

XAz
2.445 GHz
1.640 FH=

21.767 GHz

Amplitude

0.825 dBm
-47 29 dBm
-52.10 dBm
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
e Agilenf 01:31:44 9 May 2014 F T
Mkr1 2.484 340 GHz
Ref 20 dBm #Atten 20 B 54.87 dBm
#Peak
Log
10
dB/
Offst
10.6
dB
1]}
162
dBm

#PAwvyg

W1 52
S3 FClL
AR
oif):
FTun
Swp

Center 2.483 500 GHz Span 12 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 1.2 ms {1001 pts)

HIGH CHANNEL SPURIOUS
- Agilenf 01:34:24 2 May 2014 R T
Mki3 3.302 GHz

Ref 20 JBm #Atten 20 «B 54.57 JdBm
ZPeak

JdBm
P vy

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz #WVBW 300 kHz Sweep 2.482 s (1001 pts)

b adeer Trace 2 Pz Amplitude
12 Z.4971 GHz 217 dBm

[ab] 1.666 EH=z -7 23 dBm
12 2202 GHz 5457 dBm
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
e Agilent 01:35:42 9 May 2014 F T
Mkr1 2.399 70 GHz
Ref 20 dBm #Atten 20 B 47.23 dBm
E#Peak
Log
10
dB/
(fst
10.6
dB
1]}
169
dBm

#P vy

V1 52
S3 FC
AA
oif):
=50k
Swp

Center 2.400 00 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

HIGH BANDEDGE WITH HOPPING ON
- Agilent 01:40:46 9 May 2014 FE T

Mkr1 2.484 34 GHz

Ref 20 dBm #Arten 20 (B 5617 JdBm
ZPeak

-16.9
dBm

=P Avg

V1 S2
S3 FC
AR
o)
f=50k
Swp

Center 2.483 50 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in a
continuous mode.

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, then the video bandwidth is set
to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 3MHz video bandwidth with average
detector for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in the 2.4 GHz 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: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(dB/m) (dB) Corr Limit Limit
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuv/ (dB) (Degs) (cm)
(dBuVv) (dBuV/m) m
1 *2.39 38.91 PK 32.2 -23.8 1.2 48.51 - - 74 -25.49 335 271 H
2 *2.345 | 42.64 PK 32 -23.6 1.2 52.24 - - 74 -21.76 335 271 H
3 *2.39 27.84 | VB1T 32.2 -23.8 1.2 37.44 54 -16.56 - - 335 271 H
4 *2.343 | 29.15 | VB1T 32 -23.6 1.2 38.75 54 -15.25 - - 335 271 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

LOW CHANNEL VERTICAL PLOT

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(dB/m) (dB) Corr Limit Limit
(GHz) Reading dB) Reading (dBuVv/m) (dB) (dBuVv/ (dB) (Degs) (cm)
(dBuVv) (dBuV/m) m
1 *2.39 38.32 PK 32.2 -23.8 1.2 47.92 - - 74 -26.08 268 274 \%
2 *2.345 41.9 PK 32 -23.6 1.2 51.5 - - 74 -22.5 268 274 \%
3 *2.39 27.56 | VB1T 32.2 -23.8 1.2 37.16 54 -16.84 - - 268 274 \%
4 *2.345 | 28.86 | VB1T 32 -23.6 1.2 38.46 54 -15.54 - - 268 274 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL PLOT

b e Lk hak "
Sl L Ly N PR Ty " Ky I.w“u b

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(dB/m) (dB) (dB) Limit Limit Margin
(GHz) Reading Reading (dBuV/m) (dB) (dBuv/ (Degs) (cm)
m) (@)
(dBuv) (dBuVv/m)
1 *2.484 | 37.99 PK 32.6 -23 1.2 48.79 - - 74 -25.21 241 213 H
2 2.548 40.77 PK 32.7 -23.1 1.2 51.57 - - 74 -22.43 241 213 H
3 *2.484 | 27.48 | VB1T 32.6 -23 1.2 38.28 54 -15.72 - - 241 213 H
4 *2.487 | 27.63 | VB1T 32.6 -22.8 1.2 38.63 54 -15.37 - - 241 213 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HIGH CHANNEL VERTICAL PLOT

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fitr/ DC Corr Corrected Average Margin Peak PK Azimuth Height Polarit
(dB/m) Pad (dB) (dB) Limit Limit Margin y
(GHz) Readin Reading (dBuVv/m) (dB) (dBuv/ (Degs) (cm)
g m) (dB)
(dBuVv/m)
(dBuV)

1 *2.484 38.53 PK 32.6 -23 1.2 49.33 - - 74 -24.67 258 399 \%
2 *2.485 40.5 PK 32.6 -22.9 1.2 51.4 - - 74 -22.6 258 399 \%
3 *2.484 | 27.63 | VB1T 32.6 -23 1.2 38.43 54 -15.57 - - 258 399 \%
4 *2.487 27.86 | VB1T 32.6 -22.8 1.2 38.86 54 -15.14 - - 258 399 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

LOW CHANNEL VERTICAL PLOT
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

DATA

Trace Markers

Marker | Frequency Meter Det A(E BT/%nZ)O Amp/C(l()jI/BF)IlrlPad D((:d(é())rr Corrected /(xdvgubi/mmi)t Margin Elemalkl Margin | Azimuth | Height | Polarity
(GHz) Reading Reading (dB) (dBuv/ (dB) (Degs) (cm)
(dBuv) (dBuV/m) m
1 *1.35 36.28 | PK 29.6 -26.4 12 40.68 54 -13.32 74 -33.32 | 0-360 | 200 H
2 *1.458 | 36.88 | PK 28.7 -25.8 12 40.98 54 -13.02 74 -33.02 | 0-360 | 101 H
3 *1.597 413 | PK 28.5 -25.4 12 45.6 54 -8.4 74 -28.4 | 0-360 | 200 H
4 *2.343 | 3579 | PK 32 -23.6 12 45.39 54 -8.61 74 -28.61 | 0-360 | 101 H
6 *1584 | 41.38 | PK 28.5 -25.6 12 45.48 54 -8.52 74 -28.52 | 0-360 | 101 \
7 1.789 3731 | PK 30.1 -24.8 1.2 43.81 - - - - 0-360 | 201 \
8 *2.3 35.32 | PK 31.8 -23.5 12 44.82 54 -9.18 74 -29.18 | 0-360 | 201 \
9 2.438 35.77 | PK 324 -23.5 1.2 45.87 - - - - 0-360 | 101 \
5 7.206 34.04 | PK 35.5 -26.8 1.2 43.94 - - - - 0-360 | 101 H
10 *4.32 35,54 | PK 33.7 -28.9 12 41.54 54 -12.46 74 -32.46 | 0-360 | 101 \

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

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at
least 20dB below the specification limit.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

MID CHANNEL VERTICAL PLOT
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/ DC Corr Corrected Avg Limit Margin Peak Margin Azimut Height Polarit
(dB/m) Pad (dB) (dB) (dBuVv/m) Limit h y
(GHz) Readin Reading (dB) (dBuVv/ (dB) (cm)
g m) (Degs)
(dBuV/m)
(dBuv)
1 *1.35 36.18 | PK 29.6 -26.4 1.2 40.58 54 -13.42 74 -33.42 0-360 199 H
2 *1.458 37.17 | PK 28.7 -25.8 1.2 41.27 54 -12.73 74 -32.73 0-360 | 199 H
3 *1.6 41.74 | PK 28.5 -25.4 1.2 46.04 54 -7.96 74 -27.96 0-360 199 H
5 *1.587 41.01 | PK 28.5 -25.5 1.2 4521 54 -8.79 74 -28.79 0-360 101 \%
4 *7.322 3297 | PK 35.6 -26.7 1.2 43.07 54 -10.93 74 -30.93 0-360 | 101 H
6 *4.266 34.25 | PK 33.7 -28.8 1.2 40.35 54 -13.65 74 -33.65 | 0-360 | 201 \Y
7 5.192 32.73 | PK 34.4 -28.1 1.2 40.23 - - - - 0-360 | 101 \%

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

Note: Emissions were scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

DATA

Trace Markers

Marker Frequency Meter Det A(E BT/lmz)o A%’Zf(b(}’g)'"’ Ctz)c” Corrected ﬁ;/é;uk};nmi; Margin Elemalkt Margin Azimuth | Height Polyarit
(GHz) Rezdin (dB) Reading (dB) (dit;w (dB) (Degs) (cm)
dBuv) (dBuV/m)
1 *1.35 36.52 | PK 29.6 -26.4 1.2 40.92 54 -13.08 74 -33.08 | 0-360 | 200 H
2 *1.458 36.49 | PK 28.7 -25.8 1.2 40.59 54 -13.41 74 -33.41 | 0-360 | 200 H
3 *1.596 41.48 | PK 28.5 -25.4 1.2 45.78 54 -8.22 74 -28.22 | 0-360 | 200 H
4 2.413 35.44 | PK 32.3 -23.8 1.2 45.14 - - - - 0-360 | 101 H
7 *1.596 40.6 | PK 28.5 -25.4 1.2 44.9 54 9.1 74 -29.1 0-360 | 101 \%
5 5.817 32.01 | PK 35 -27.6 1.2 40.61 - - - - 0-360 | 101 H
6 16.842 27.21 | PK 415 -15.8 1.2 54.11 - - - - 0-360 | 101 H
8 3.24 32.32 | PK 335 -28.8 1.2 38.22 - - - - 0-360 | 201 \Y
9 *3.834 34.34 | PK 34.3 -28.9 1.2 40.94 54 -13.06 74 -33.06 | 0-360 | 201 \%
10 *3.974 33.95 | PK 33.8 -29.1 1.2 39.85 54 -14.15 74 -34.15 | 0-360 | 201 \%
11 *4.32 35.07 | PK 33.7 -28.9 1.2 41.07 54 -12.93 74 -32.93 | 0-360 | 101 \%
12 10.572 26.96 | PK 37.8 -20.8 1.2 45.16 - - - - 0-360 | 201 \Y

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

Note: Emissions were scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(dB/m) (dB) Corr Limit Limit Margin
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuV/m) (Degs) (cm)
dB
(dBuVv) (dBuV/m) @®)
1 *2.39 39.71 PK 32.2 -23.8 1.2 49.31 - - 74 -24.69 328 273 H
2 *2.382 42.34 PK 32.1 -23.8 1.2 51.84 - - 74 -22.16 328 273 H
3 *2.39 27.99 | VB1T 32.2 -23.8 1.2 37.59 54 -16.41 - - 328 273 H
4 *2.362 28.13 | VB1T 32.1 -23.7 1.2 37.73 54 -16.27 - - 328 273 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A

FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

DATA

Trace Markers

LOW CHA

NNEL VERTICAL PLOT

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(dB/m) (dB) Corr Limit Limit Margin
(GHz) Reading dB) Reading (dBuVv/m) (dB) (dBuVv/im (Degs) (cm)
dB
(dBuv) (dBuV/m) ) 8
1 *2.39 39.24 PK 32.2 -23.8 1.2 48.84 - 74 -25.16 266 273 \%
2 *2.376 41.68 PK 32.1 -23.9 1.2 51.08 - 74 -22.92 266 273 \%
3 *2.39 27.8 | VB1T 32.2 -23.8 1.2 37.4 54 -16.6 - - 266 273 \%
4 *2.39 27.98 | VB1T 32.2 -23.8 1.2 37.58 54 -16.42 - - 266 273 \%

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

PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH

CHANNEL HORIZONTAL PLOT

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corrected Averag Margin Peak Limit PK Azimuth Height Polarity
(dB/m) (dB) Corr e Limit (dBuV/m) Margin
(GHz) Reading (dB) Reading (dBuVv/ (dB) (Degs) (cm)
m) (dB)
(dBuv) (dBuV/m)
1 *2.484 39.8 PK 32.6 -23 1.2 50.6 - - 74 -23.4 237 213 H
2 *2.485 42.18 PK 32.6 -22.9 1.2 53.08 - - 74 -20.92 237 213 H
3 *2.484 28.37 | VB1T 32.6 -23 1.2 39.17 54 -14.83 - - 237 213 H
4 *2.484 28.46 | VvBAT 32.6 -23 1.2 39.26 54 -14.74 - - 237 213 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HIGH

CHANNEL VERTICAL PLOT

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(dB/m) (dB) Corr Limit Limit Margin
(GHz) Reading dB) Reading (dBuVv/m) (dB) (dBuVv/im (Degs) (cm)
dB
(dBuVv) (dBuV/m) ) 8
1 *2.484 40.92 PK 32.6 -23 1.2 51.72 - - 74 -22.28 265 403 \%
2 *2.485 44.72 PK 32.6 -22.9 1.2 55.62 - - 74 -18.38 265 403 \%
3 *2.484 29.08 | VB1T 32.6 -23 1.2 39.88 54 -14.12 - - 265 403 \%
4 *2.484 28.97 | VB1T 32.6 -23 1.2 39.77 54 -14.23 - - 265 403 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U17737-4A DATE: June 10, 2014
MODEL: GFHD200

FCC ID: AARGFHD200
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

LOW CHANNEL VERTICAL PLOT
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/ DC Corrected Avg Limit Margin Peak Margin Azimuth Height Polarity
(dB/m) Pad (dB) Corr (dBuV/m) Limit
(GHz) Readin (dB) Reading (dB) (dBuv/m) (dB) (Degs) (cm)
¢ (dBuVv/m)
(dBuVv)
1 *1.35 36.25 | PK 29.6 -26.4 12 40.65 54 -13.35 74 -33.35 | 0-360 201 H
2 *1.396 36.24 | PK 29.3 -25.6 12 41.14 54 -12.86 74 -32.86 | 0-360 201 H
3 *1.458 35.7 PK 28.7 -25.8 1.2 39.8 54 -14.2 74 -34.2 0-360 201 H
4 *1.6 41.04 | PK 28.5 -25.4 12 45.34 54 -8.66 74 -28.66 | 0-360 201 H
7 *1.593 39.75 | PK 28.5 -25.4 1.2 44.05 54 -9.95 74 -29.95 | 0-360 101 \%
8 2.437 35.46 | PK 324 -23.6 1.2 45.46 - - - - 0-360 200 \Y
5 3.202 33.13 | PK 33.3 -29.4 1.2 38.23 - - - - 0-360 201 H
6 7.206 33.27 | PK 355 -26.8 1.2 43.17 - - - - 0-360 101 H
9 *4.32 3492 | PK 33.7 -28.9 1.2 40.92 54 -13.08 74 -33.08 | 0-360 199 \Y

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

Note: Emissions were scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

~UL Fremon t - Chomber F 14 May 20814 18:10:19

In

Radicoted Emissions 3-Meters

185 Pr\?uJEct Number: 14017737
Client :GOOGLE

Config:BT TX mode BPSK

Mode:Mid Channel

95 Tested by:S. Aguilor

85

Peak Limit (dBulU/m)

75

65

C(dBulU/m)

Avg Limit C(dBul/m)
55

Frequency (GHz)

VB Avg Typ Sacep Pls  foups/fode  Position Ronge (GHiz) Dt RGO U Avg Typ S
B Por AuglRIS)  Auto/Cple I 3:3-8 PERC M6 3Bk  Pur Avg(R

= Pis Fows/ode  FPosition
4 6B DnfMAH  B-36Bdege M9 futo/lpled 18k In

F/HXH  B-36Bdegs H

FCC Part!S Subport C 240BMHz Spurious Emissions with Average Scan.TST 38915 24 Mor 2014 Rev 9.5 B9 Moy 2014

MID CHANNEL VERTICAL PLOT

115,
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fit/Pad | DC Corrected Avg Limit Margin Peak Margin Azimuth | Height | Polarity
(GHz) Reading «sim “® ((:dOE;)r Reading aBuvimy (dB) (dléiumvi/lm) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *1.35 36.11 | PK 29.6 -26.4 1.2 40.51 54 -13.49 74 -33.49 | 0-360 | 199 H
2 *1.458 35.86 | PK 28.7 -25.8 1.2 39.96 54 -14.04 74 -34.04 | 0-360 | 199 H
3 *1.6 40.51 | PK 28.5 -25.4 1.2 44.81 54 -9.19 74 -29.19 | 0-360 | 199 H
4 *2.335 36.78 | PK 31.9 -23.5 1.2 46.38 54 -7.62 74 -27.62 | 0-360 | 100 H
6 *1.594 39.44 | PK 28.5 -25.4 1.2 43.74 54 -10.26 74 -30.26 | 0-360 | 101 \%
5 *7.322 33.42 | PK 35.6 -26.7 1.2 43.52 54 -10.48 74 -30.48 | 0-360 | 101 H
7 *4.32 33.89 | PK 33.7 -28.9 1.2 39.89 54 -14.11 74 -34.11 | 0-360 | 101 \%
8 4.428 33.74 | PK 33.9 -28.7 1.2 40.14 - - - - 0-360 | 201 \%
9 *14.478 29.21 | PK 39.8 -21.8 1.2 48.41 54 -5.59 74 -25.59 | 0-360 | 201 \%

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

Note: Emissions were scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

Soaifode  Position Fonge Gz
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

DATA

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/Fltr/ DC Corrected Avg Limit Margin Peak Margin Azimuth Height Polarit
(dB/m) Pad (dB) Corr (dBuVv/m) Limit y
(GHz) Readin (dB) Reading (dB) (dBuVv/m (dB) (Degs) (cm)
¢ (dBuV/m) )
(dBuv)

1 *1.35 37.1 PK 29.6 -26.4 1.2 41.5 54 -12.5 74 -32.5 0-360 200 H
2 *1.458 36.98 | PK 28.7 -25.8 1.2 41.08 54 - 74 -32.92 | 0-360 | 200 H

12.92
3 *1.6 41.49 | PK 28.5 -25.4 1.2 45.79 54 -8.21 74 -28.21 0-360 200 H
4 1.653 35.34 | PK 28.9 -25.1 1.2 40.34 - - - - 0-360 | 101 H
5 *1.598 40.37 | PK 28.5 -25.4 1.2 44.67 54 -9.33 74 -29.33 0-360 101 \%
6 *4.266 33.16 | PK 33.7 -28.8 1.2 39.26 54 - 74 -34.74 | 0-360 | 201 \Y

14.74
7 4.428 33.03 | PK 33.9 -28.7 1.2 39.43 - - - - 0-360 201 \%
8 6.9 33.36 | PK 355 -27 1.2 43.06 - - - - 0-360 | 201 \Y

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

Note: Emissions were scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

VERTICAL PLOT
~UL Fremont - Chamber F 13 May 2814

Rodioted Emissions - 3 Meters

85 Project Number: 14017737
Client:GOOGLE

Config:EUT + Adapter

Mode:BT/BLE Worst cose TX mode

75 Tested by:S. Aguilar

9

65

(dBuU/m)

1868 18606

Frequency (MHz)

Range (H2) et RO B fvg Typ Sucep Pis  fups/fode  Position Range (1H2) = VB fvg Typ Sucep Pts Foups/Madke  Position

FCC Part 15 Subpart C 38-1808MHz. TST 38315 18 Jon 2814 Rev 9.5 B9 Moy 2014
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REPORT NO: 14U17737-4A

FCC ID: AARGFHD200

DATE: June 10, 2014
MODEL: GFHD200

HORIZONTAL AND VERTICAL DATA

DATA

Trace Markers

Marker Frequency Meter Det AF T122 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz2) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 157.925 53.84 PK 12.5 -31 35.34 43.52 -8.18 0-360 200 H
2 175.1375 59.39 PK 11.5 -31.3 39.59 43.52 -3.93 0-360 200 H
7 106.5 57.98 PK 12 -31.7 38.28 43.52 -5.24 0-360 100 \Y
8 154.9925 51.76 PK 12.5 -30.9 33.36 43.52 -10.16 0-360 100 \Y
9 175.5625 53.18 PK 11.4 -31.1 33.48 43.52 -10.04 0-360 100 \Y
3 *277.7 51.57 PK 13.4 -30.8 34.17 46.02 -11.85 0-360 100 H
4 300 47.06 PK 13.4 -30.4 30.06 46.02 -15.96 0-360 100 H
5 700 45.36 PK 20.3 -29.6 36.06 46.02 -9.96 0-360 100 H
6 805.6 39.38 PK 215 -29 31.88 46.02 -14.14 0-360 100 H
10 *276.6 48.96 PK 13.3 -30.7 31.56 46.02 -14.46 0-360 200 Vv
11 583.3 39.5 PK 18.7 -29.8 28.4 46.02 -17.62 0-360 100 Vv
12 700 51.13 PK 20.3 -29.6 41.83 46.02 -4.19 0-360 100 Vv
13 913.2 38.57 PK 225 -28.4 32.67 46.02 -13.35 0-360 100 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF T122 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
158.8335 52.44 Qp 12.5 -31.3 33.64 43.52 -9.88 82 179 H
174.4905 55.75 Qp 11.6 -31.4 35.95 43.52 -7.57 62 167 H
106.4936 4473 QP 12 -31.7 25.03 43.52 -18.49 187 109 \Y
* 275.4389 47.03 QP 13.3 -30.8 29.53 46.02 -16.49 87 134 H
*277.7174 49.57 QP 13.4 -30.8 32.17 46.02 -13.85 158 137 \Y
700.0038 49.45 Qp 20.3 -29.6 40.15 46.02 -5.87 247 104 \Y

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

QP - Quasi-Peak detector
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2

TEST PROCEDURE

Frequeney of Emission (MHz) Conducted Limit (dBu'V)
Ouasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 i) S0

" Decreases with the logarithm of the frequency.
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: 14U17737-4A

DATE: June 10, 2014
FCC ID: AARGFHD200

MODEL: GFHD200

LINE 1 RESULTS

UL Fremont, CA CE RKoom 9 Moy 2814 2213164

Conducted RFI Uoltoge

Project No:14U17737

Client Nome:Google

Mode | /Device:GFHDZBH:  TX BT mode
Test Uolt/Freq: 120UAC/GBHZ

Test By:3. Aguilar

dBul)

Line-L1

‘1: ; ; ; :::::1:8
Freguency [MH=]

Remge [MHz] Det RBUCHz] UBWCHz]  Sweep Lakel Ronge [MHz] Det  RBUCHz1 UBWCHz]
[+.15-38 PESA 9k n/a BETER Line-Lt

File: LC BT TX mode Camero.DAT

Line-L1 .15 - 30MHz

Trace Markers
Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22

Margin to CISPR 22 Margin to
(MHz) Reading (dB) 1&3 (dB) Reading Class B QP Limit (dB) Class B Avg Limit (dB)
(dBuv) dBuv
1 .348 49.24 PK 5 0 49.74 59 -9.26 - -
2 .348 39.05 Av 5 0 39.55 - - 49 -9.45
3 4245 42.58 PK 4 0 42.98 57.4 -14.42 - -
4 4245 34.35 Av 4 0 34.75 - - 47.4 -12.65
5 4.9245 41.26 PK 2 1 41.56 56 -14.44 - -
6 4.9245 28.47 Av 2 1 28.77 - - 46 -17.23
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REPORT NO: 14U17737-4A DATE: June 10, 2014
FCC ID: AARGFHD200 MODEL: GFHD200

LINE 2 RESULTS

UL Fremont, CA CE Foom 9 Moy 2814 22315

Conducted RFI Uoltage

Project No:14U17737

Client Nome: Google

Mode | /Device:GFHDZBE:  TX BT made
Test Volt/Freq: 128UAC/6BHz

Test By:3S. Aguilor

Line-L2 dBul

‘1: ; ; ; P :::w:8
Fregquency [MHz=z]

Renga [MHz] Det  RBUCHzI VBWIHz]  Sweep Lakel Ronge [MHz] RBWCHz] UBWCHz]
I:.15-3A PR Ok na A=/4 Stz Line-L1

File: LC BT TX mode Comero.DAT

Line-L2 .15 - 30MHz
Trace Markers

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to
(MHz) Reading (dB) 2&3 (dB) Reading Class B QP Limit (dB) Class B Avg Limit (dB)
(dBuv) dBuv
.3435 48.03 PK 5 0 48.53 59.1 -10.57 - -
8 .3435 33.51 Av 5 0 34.01 - - 49.1 -15.09
9 42 40.67 PK 4 0 41.07 57.4 -16.33 - -
10 42 30.37 Av 4 0 30.77 - - 47.4 -16.63
11 5.046 42.55 PK 2 1 42.85 60 -17.15 - -
12 5.046 29.15 Av 2 1 29.45 - - 50 -20.55

PK - Peak detector
Av - average detection
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