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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: GOOGLE LLC
1600 AMPHITHEATRE PARKWAY
MOUNTAIN VIEW, CA 94043, U.S.A.

EUT DESCRIPTION: INTERACTIVE VIDEO STREAMING DEVICE
MODEL: H1A
SERIAL NUMBER: G1424638 (CONDUCTED)

G1421457 (RADIATED)

DATE TESTED: July 18, 2018 —July 31, 2018; October 11, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
NCC LP0002:2018 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 the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
e
Loviinincr—rttl Dol
Francisco de Anda Eric Yu
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Operations Leader Test Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with NCC LP0002:2018,
ANSI C63.10-2009 for FCC and ANSI C63.10-2013 for IC, FCC CFR 47 Part 2, FCC CFR 47
Part 15, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, 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 47658 Kato Rd
[ ] Chamber A [ ] Chamber D X Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
X] Chamber B [ ] Chamber E [] ChamberL
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
[ ] Chamber C [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

[ ] Chamber G
(ISED:22541-4)
[ ] ChamberH
(ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.
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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)
36.5dBuV + 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
Worst Case Conducted Disturbance,
9KHz t0 0.15 MHZ 3.54.dB
Worst Case Conducted Disturbance,
0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance,
9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30
to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance,
1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 4.45 dB
18000 to 26000 MHz :
Worst Case Radiated Disturbance, 594 dB
26000 to 40000 MHz ’

Uncertainty figures are valid to a confidence level of 95%.
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DATE: 10/16/2018

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is an Internet Video Streaming Device

5.2. MAXIMUM OUTPUT POWER

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

2.4GHz BAND
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
1Tx
2412 - 2472 802.11b 19.06 80.54
2412 - 2472 802.11g 19.40 87.10
2412 - 2472 802.11n HT20 19.25 84.14
2422 - 2462 802.11n HT40 14.47 27.99

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of 4dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware and utility software during testing was version 127694.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

EUT can only be set up in desktop orientation; therefore, all radiated testing was performed with
the EUT in desktop orientation.

Simultaneous transmission for BT/BLE radios and 2.4GHz WLAN radios was investigated, no
additional noticeable emissions were found.

Worst-case data rates as provided by the client were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo ADLX65NCT2A 11536200293ZZ10049556E NA
Laptop Lenovo X220 R9-P89W3 NA
AC adapter Google NA WO015R007q NA

/O CABLES

1 uUSB 1 micro USB Shielded 1

2 DC 1 DC connector Unshielded 1.75

3 AC 1 2-Prong Unshielded 1

4 DC 1 DC connector Unshielded 1.75
TEST SETUP

The EUT was connected to a host Laptop via USB cable. Test software exercised the EUT.
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SETUP DIAGRAM FOR ANTENNA PORT CONDUCTED TESTS
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SETUP DIAGRAM FOR RADIATED TESTS

Spectrum Analyzer

AC Adapter

AC Mains
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SETUP DIAGRAM FOR AC LINE CONDUCTED TESTS
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
99% BW: ANSI C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v04, Section 9.2.3.2.

Power Spectral Density: KDB 558074 D01 v04, Section 10.3.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.1 (b).

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Page 14 of 182

UL VERIFICATION SERVICES INC.
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: 12524644-E3V1
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7. 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 Due
Amplifier Hewlet Packard 8447D T64 02/14/2019
Amplifier, 1 - 18GHz MITEQ AFS42-00101800- T931 09/20/2018
25-S-42
Amplifier, 1 - 18GHz Amplical AMP1G18-35 T1569 06/03/2019
RF Preamplifier, 1 - 26GHz Agilent 8449B T404 03/09/2019
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences Corp. JB3 T407 05/10/2019
2000MHz

Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 04/30/2019
Antenna Horn, 18 to 26GHz ARA MWH-1826/B T488 10/04/2018
Power Meter, P-series single channel Keysight N1912A T1271 07/26/2019
Power Sensor Keysight N1921A T1225 04/10/2019
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1466 04/16/2019

Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1454 01/08/2019

Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1113 12/21/2018

Technologies
EMI Test Receiver Rohde & Schwarz ESW44 PREQ0179367 | 04/28/2019

AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1124 11/07/2018
LISN for CO”d“Ctefijm'ss'O”S CISPR- Fischer 50/250-25-2 EMC4385 | 01/31/2019
Power Cable_, Li_ne Conducted UL PG1 T861 08/31/2018
Emissions

UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Antenna Port Software UL UL EMC Ver 7.9, Jan 24, 2018
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing was
completed before equipment expiration date.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

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)
2.4GHz Band
802.11b 1TX 2.000 | 2.000 1.000 100.00% 0.00 0.010
802.11g 1TX 2.062 2.086 0.988 98.85% 0.00 0.010
802.11n HT20 1TX 1.918 1.939 0.989 98.92% 0.00 0.010
802.11n HT40 1TX 0.944 | 0.967 0.976 97.62% 0.10 1.060
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS

8.2.1. 802.11b MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 12.1210
Mid 6 2437 12.1110
High 11 2462 12.1030
High 12 2467 11.9700
High 13 2472 11.5970
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Center Fraq: 2.462000000 GHz Radio Std: None Frequency ente 467000000 GHz Center Fraq: 2.467000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘AvglHold: 3030 = NrE = Trig: Free Run AvglHold: 3030
HFGaindow  #Atten: 40 8 Radio Device: BTS AFGaindow | WAtten: 40 dB Radio Device: BTS
Ref Offset 1081 dB Ref Offset 1081 dB:
10 dBJdi Ref 30.00 dBm 10 e/ Ref 30.00 dBm
og Log
Center Freq| Center Freq|

2.462000000 GHz|

2467000000 GHz|

Center 2462 GHz Span 40 MHz

Center 2467 GHz Span 40 MHz,

#Res BW 200 kHz #VBW 620 kHz Sweep 1.267ms|| 4 ooonreP) L#Res BW 200 kHz #VBW 620 kHz Sweep 1.267ms||  ononeneh)
Man Wan
Occupled Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 19.9 dBm
12.103 MHz FreqOffset 11.970 MHz FreqOffset]
Transmit Freq Eror  -12.314kHz % of OBW Power  99.00 % ore Transmit Freq Error  -20.072kHz % of OBW Power  99.00 % oH
x dB Bandwidth 15.20 MHz xdB -26.00 dB x dB Bandwidth 15.16 MHz x dB -26.00 dB
s arams, wsa Stans,
Tole =)
I 10:06.22 P4 23, 2018
Center 72000000 GHz Radio Std: None Frequesnay
Trig: Free Run Avg|Hold: 30/30
#FGain-Low #Anten: 40 di Radio Device: BTS
Ref Offset 1081 4B
10dsidiv Ref 30.00 dBm
Log
Center Freq|

2.472000000 GHz|

Center 2472 GHz
#Res BW 200 kHz

Span 40 MHz

#VBW 620 kHz Sweep 1.267 ms,

CF Step
4000000 MHz
Man

Freq Offset|
OHz

Occupled Bandwidth Total Power 15.9 dBm
11.597 MHz
Transmit Freq Error -57.450 kHz % of OBW Power  99.00 %
x dB Bandwidth 14.28 MHz x dB -26.00 dB
s s

HIGH CHANNEL 13
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REPORT NO: 12524644-E3V1 DATE: 10/16/2018

8.2.2.802.11g MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 16.6790
Low 2 2417 16.7300
Low 3 2422 16.7390
Low 4 2427 16.6980
Low 5 2432 16.9180
Mid 6 2437 17.3810
High 8 2447 16.9480
High 9 2452 16.7550
High 10 2457 16.7330
High 11 2462 16.5600
High 12 2467 16.7270
High 13 2472 16.7050
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REPORT NO: 12524644-E3V1

DATE: 10/16/2018

To o = o Corduced & e
10:08:58 P2 23,2018 Fraquancy L 5 T I My Frequency
100000 GH: Radio Std: N 000000 GH: Cent 417000000 GH: Radio Std:
== “Avaliold: 3030 Vo Sren oL WE L g FreeRun AvalHold: 3030 o s tens
#FGainiow  #Atien: 40 dB Radio Device: BTS HiFGainiow  #Atten: 40dB Radio Device: BTS
Ref Offset 108 dB. Ref Offset 108 dB
10dBidiy__ Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq Center Freq|
2.412000000 GHz| 2.417000000 GHz|
Center 2412 GHz Span 40 MHz, CF Step Center 2417 GHz Span 40 MHz, CFStep
#Res BW 330 kHz #VBW 1MHz Sweep 1ms 4000000 Mz #Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 MHZ]
Man Man
Occupied Bandwidth Total Power 18.2 dBm Qccupied Bandwidth Total Power 19.0 dBm
16.679 MHz Freq Offset 16.730 MHz FreqOffset
Transmit Freq Emror 51134 kHz % of OBW Power  99.00 % or Transmit Freq Eror  -35.418KkHz % of OBW Power  99.00 % oF
x dB Bandwidth 21.06 MHz xdB -26.00 dB x dB Bandwidth 21.16 MHz x dB -26.00 dB
sc sTamus wsc STans
T e e Specirum Anahyzer APA8 S1218) 18080 75, Conchucied & N
[10:17:17 M. 2018 m [ 10:20:38 PH
A22000000 GHz Radio Std: None Frequency Center Fraq: 2.427000000 GHz Radio Std: None Frequency
== Avg|Hold: 30120 == Trig: FreeRun AvglHold: 3030
#FGainlow  #Atien: 40 dl Radio Device: BTS HiFGainiow  #Atten: 40dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
10 dBidi Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
og Log
Center Freq| Center Freq|

2.422000000 GHz|

2427000000 GHz|

Center 2422 GHz Span 40 MHz CF ste Center 2.427 GHz Span 40 MHz, CF Ste,
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms wwwomug #Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 M,ﬁ
Man Man
Occupled Bandwidth Total Power 20.0 dBm Occupied Bandwidth Total Power 19.5 dBm
16.739 MHz Freq Offset 16.698 MHz Freq Offset
Transmit Freq Error  -30.869 kHz % of OBW Power  99.00 % ore Transmit Freq Error 61340 kHz % of OBW Power  99.00 % o
x dB Bandwidth 21.23 MHz xdB -26.00 dB x dB Bandwidth 20.79 MHz x dB -26.00 dB
so - = Stans
[ eyt Spectrum Aralyzer - APV8 SATLZIE, 16003 75, Comuced & To o ) Corduced & e
Center Freq; 2432000000 GHz Frequesnay Center Freq: 2.437000000 GHz Ri?:;;:'l:a;: “ Frequanay
3 5~ Trig: Free Run Avg|Hold: 30/30 —+~ Trig: Free Run AvglHold: 30i30
#FGainiow  #Auen: 40 di Radio Device: BTS HFGainiow  HAREN: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.81 4B
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|

2.432000000 GHz|

2437000000 GHz|

Center 2432 GHz Span 40 MHz CF Step
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4.000000 MHz,
Occupled Bandwidth Total Power 22.1 dBm Man
16.918 MHz Freq Offset
Transmit Freq Error 19.479 kHz % of OBW Power  99.00 % 0z

x dB Bandwidth 23.64 MHz xdB -26.00 dB

s ‘ganus)

Center 2.437 GHz

Span 40 MHz,

L#Res BW 330 kHz #VBW 1 MHz Sweep 1ms|| L gorneneh)
Wan

Occupied Bandwidth Total Power 23.2 dBm
17.381 MHz Freq Offset
Transmit Freq Error 171.85kHz % of OBW Power  99.00 % o H

x dB Bandwidth 28.70 MHz xdB -26.00 dB

Srans)

LOW CHANNEL 5

MID CHANNEL 6
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REPORT NO: 12524644-E3V1

DATE: 10/16/2018

To o = o Corduced & e
110:11:35 M0 25, 2018 Frequency - ; Center 452000000 GHi Radio S1d: Non Fraquency
447000000 GH; Radio Std: N 52000000 GH: 7
“Avaliold: 3030 Vo Sren o WE L g FreeRun AvglHold: 3030
#FGainiow  #Atien: 40 dB Radio Device: BTS AFGaindow  HAtten: 40 dB Radio Device: BTS
Ref Offset 10.81 dB Ref Offset 10.81 4B
10dBidiv_ Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq Center Freq|
2.447000000 GHz| 2.452000000 GHz|
Center 2.447 GHz Span 40 MHz, CF Step Center 2452 GHz Span 40 MHz, CFStep
#Res BW 330 kHz #VBW 1MHz Sweep 1ms 4000000 Mz #Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 MHZ]
Man Man
Occupied Bandwidth Total Power 22.3 dBm Qccupied Bandwidth Total Power 21.1 dBm
16.948 MHz Freq Offset 16.755 MHz FreqOffset
TransmitFreq Error  25.441kHz % of OBW Power  99.00 % or Transmit Freq Eror 25160 kHz % of OBW Power  99.00 % oF
x dB Bandwidth 27.93 MHz xdB -26.00 dB x dB Bandwidth 21.36 MHz x dB -26.00 dB
sc sTamus wsc STans
T e e = Specirum Anahyzer APA8 S1218) 18080 75, Conchucied & N
i S Frequency g Freq 2. 000000 G‘Hx Raclo Su: Nore Frequency
A5T000000 GH; Radio Std: N 462000000 GH:
== “Avaliold: 3030 Vo Sren SRS WE z T AvglHold: 3030
#FGainlow  #Atien: 40 dl Radio Device: BTS #1FGain:Low Radio Device: BTS
Ref Offset 1081 4B Ref Offset 10.81 4B
10 dBidi Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
og Log
Center Freq| Center Freq|
2457000000 GHz| 2.462000000 GHz|
4 | d i
Center 2457 GHz Span 40 MHz CF ste Center 2.462 GHz Span 40 MHz, CF Ste,
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms wwwomng #Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 M,ﬁ
Man Man
Occupled Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 19.0 dBm
16.733 MHz Freq Offset 16.560 MHz Freq Offset
Transmit Freq Error 15.351kHz % of OBW Power  89.00 % ore Transmit Freq Error 1.230kHz % of OBW Power  99.00 % o
x dB Bandwidth 21.22 MHz xdB -26.00 dB x dB Bandwidth 20.71 MHz x dB -26.00 dB
so - = Stans
[ eyt Spectrum Aralyzer - APV8 SATLZIE, 16003 75, Comuced & To o ) Corduced & e
Center Freq; 2487000000 GHz Frequesnay Center Freq: 2.472000000 GHz R;\H-E;(ogln‘;;: “ Frequanay
3 5~ Trig: Free Run Avg|Hold: 30/30 —+~ Trig: Free Run AvglHold: 30i30
#FGainiow  #Auen: 40 di Radio Device: BTS HFGainiow  HAREN: 40 dB Radio Device: BTS
Ref Offset 1081 4B Ref Offset 10.81 4B
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2467000000 GHz| 2.472000000 GHz|
Center 2467 GHz Span 40 MHz CF ste Center 2472 GHz Span 40 MHz, CF Ste,
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms wwwomng #Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 M,ﬁ
Man Man
Occupled Bandwidth Total Power 16.7 dBm Occupied Bandwidth Total Power 9.91 dBm
16.727 MHz Freq Offset 16.705 MHz FreqOffset
Transmit Freq Error ~ -20.260 kHz % of OBW Power  99.00 % oHz Transmit Freq Error 3.745kHz % of OBW Power  99.00 % o H
x dB Bandwidth 20.94 MHz x dB -26.00 dB x dB Bandwidth 21.09 MHz x dB -26.00 dB
so - = Stans
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8.2.3.802.11n HT20 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 17.8510
Low 2 2417 17.9040
Low 3 2422 17.8240
Low 4 2427 18.0000
Mid 6 2437 18.2110
High 9 2452 17.8870
High 10 2457 17.9650
High 11 2462 17.7610
High 12 2467 17.8470
High 13 2472 17.9450
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To o = o Corduced & e
Tik07.17 o2 23, 2018 Frequenc L 5 T 1 L1100 Frequenc
] ooox:::‘d: a0 Radio Std: None quency enter Fres 2_417%““: ] $:;u;mu;u‘41row%;n;d 030 Radio 5td: None al ¥
#FGainiow  #Atien: 40 dB Radio Device: BTS AFGaindow  HAtten: 40 dB Radio Device: BTS
Ref Offset 108 dB. Ref Offset 108 dB
10dBidiy__ Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq Center Freq|
2.412000000 GHz| T T 2.417000000 GHz|
Center 2412 GHz Span 40 MHz, CF Step Center 2417 GHz Span 40 MHz, CFStep
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 Mz #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 MHZ]
Man Man
Occupied Bandwidth Total Power 17.2.dBm Occupied Bandwidth Total Power 20.1 dBm
17.851 MHz Freq Offset 17.904 MHz FreqOffset
Transmit Freq Error  -34.937kHz % of OBW Power  99.00 % or Transmit Freq Eror ~ -40.320kHz % of OBW Power  99.00 % oF
x dB Bandwidth 21.30 MHz xdB -26.00 dB x dB Bandwidth 21.29 MHz x dB -26.00 dB
sc sTamus wsc STans
T e e Specirum Anahyzer APA8 S1218) 18080 75, Conchucied & N
[11:17:10 M. 2018 m [ 11:24:28 PH
A22000000 GHz Radio Std: None Frequency Center Fraq: 2.427000000 GHz Radio Std: None Frequency
== Avg|Hold: 30120 == Trig: FreeRun AvglHold: 3030
#FGainiow  #Atien: 40 dB Radio Device: BTS AFGaindow  HAtten: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T T Center Freq|
2422000000 GHz| 2427000000 GHz|
! I I
Center 2422 GHz Span 40 MHz CF ste Center 2.427 GHz Span 40 MHz, CF Ste,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms dnwwomng #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 M,ﬂ
Man Man
Occupled Bandwidth Total Power 20.5 dBm Occupied Bandwidth Total Power 21.4 dBm
17.824 MHz Freq Offset 18.000 MHz Freq Offset
Transmit Freq Error 54BHz % of OBW Power  99.00 % ore Transmit Freq Error 11226 kHz % of OBW Power  99.00 % o
x dB Bandwidth 21.78 MHz xdB -26.00 dB x dB Bandwidth 24.96 MHz x dB -26.00 dB
so - = Stans
[ eyt Spectrum Aralyzer - APV8 SATLZIE, 16003 75, Comuced & To o ) - Corduced & e
Center Freq; 2437000000 GHz Frequesnay Center Freq: 2.452000000 GHz R;:;-o?n‘;;: “ Frequanay
3 5~ Trig: Free Run Avg|Hold: 30/30 —+~ Trig: Free Run AvglHold: 30i30
FGainiow  #Amen: 40 B Radio Device: BTS HFGainiow  HAREN: 40 dB Radio Device: BTS
Ref Offset 1081 4B Ref Offset 10.81 4B
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T T Center Freq|
i 2437000000 GHz| 2.462000000 GHz|
Center 2437 GHz Span 40 MHz CF ste Center 2.452 GHz Span 40 MHz, CF Ste,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms dnwwomng #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 M,ﬂ
Man Man
Occupled Bandwidth Total Power 22.9 dBm Occupied Bandwidth Total Power 21.0 dBm
18.211 MHz Freq Offset 17.887 MHz Freq Offset
Transmit Freq Error 45378kHz % of OBW Power  99.00 % oHz Transmit Freq Error ~ -17.726kHz % of OBW Power  99.00 % o H
x dB Bandwidth 29.04 MHz x dB -26.00 dB x dB Bandwidth 25.03 MHz x dB -26.00 dB
so - = Stans
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REPORT NO: 12524644-E3V1

DATE: 10/16/2018

[ Vgt Spectrum nlyzes - APV STLELBL16080 25, Conducted & [ [ Keyght Spectrum Anahzer - APV SB7LZIE) 16080 25, Conducted A [
L RF 5 SENSE:INT| [ 11:47:06 PM Jul 23, 2018 L RF 500 OC I [ s [11:52:38 P4 Jul 23, 2018

enter Freq 2.457000000 GHz Center Freq: 2.457000000 GHz Radio Std: None Fraquency Center Freq: 2.452000000 GHz Radio Std: None Fraquency

= NFE == Trig: Free Run AvglHold: 3030 == Trig: Free Run vg|Hold: 30/30
#IFGainLow #Atten: 40 dB Radio Device: BTS #IFGaindlow #Atten: 40 dB Radio Device:BTS
Ref Offset 10.81 dB Ref Offset 10.61 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq)| Center Freq

2.457000000 GHz|

2.452000000 GHz|

Center 2457 GHz Span 40 MHz, CF Step Center 2462 GHz Span 40 MHz, CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 MHZ] #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 Mz
Man Man
Qccupied Bandwidth Total Power 20.2 dBm Occupied Bandwidth Total Power 17.8 dBm
17.965 MHz FreqOfset 17.761 MHz FreqOffset
Transmit Freq Error  -34303kHz % of OBW Power  99.00 % oF Transmit Freq Error  -26.560 kHz % of OBW Power  99.00 % or
x dB Bandwidth 22.31 MHz xdB -26.00 dB x dB Bandwidth 21.13 MHz x dB -26.00 dB
wsc STans sc sTamus
[ Fersight Spectram Anayzer - AP S71218) 6080 25, Conducted & [ [ Xeyeight Spectram Anahyer - APy8 SUTL218, 16080 75 Corchucies & T e e
L RF 5( SENSE:INT| [ 115753 PMM23 2018 [ | L RF & OC I [ s [12:00:40 & Jul 24, 2018
enter Freq 2.467000000 GHz Center Freq: 2.467000000 GHz Radio Std: None Fraquency [Center Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None Frequency
— WE == Trig: FreeRun AvglHold: 3030 — WE =+ Trig: Fres Run ‘AvglHold: 30/30
WFGaindow  #Aften: 40 Radio Device: BTS AFGainiow  HAtien: 40 dB Radio Device: BTS
Ref Offset 10.81 4B Ref Offset 1081 4B
0 dBJdiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Loy
Center Freq| CenterFreq|

2467000000 GHz|

2.472000000 GHz|

Center 2467 GHz Span 40 MHz,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms
Occupied Bandwidth Total Power 16.1 dBm
17.847 MHz
Transmit Freq Error 8.345 kHz % of OBW Power 99.00 %
x dB Bandwidth 21.18 MHz xdB -26.00 dB
sc Stans

sonar Step [ones Bl 300 bt #VBW 1.1 MHz 2&1".;" i oo Step
e Occupied Bandwidth Total Power 7.91 dBm -
Freq Offset 17.945 MHz FreqOffset
OHz Transmit Freq Error 9.337 kHz % of OBW Power  99.00 % OHz

x dB Bandwidth 21.47 MHz x dB -26.00 dB

‘ganus)

HIGH CHANNEL 12

HIGH CHANNEL 13
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8.2.4.802.11n HT40 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)

Low 3 2422 36.2740
Low 4 2427 36.2010
Low 5 2432 36.2310
Mid 6 2437 36.2920
High 7 2442 36.2310
High 8 2447 36.2930
High 9 2452 36.2450
High 10 2457 36.2760
High 11 2462 36.2250
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REPORT NO: 12524644-E3V1

DATE: 10/16/2018

2.422000000 GHz|

T || o (e Conducted A [
[12:46:35 &84 Jul 24, 2018 01:44:56 84 Jul 24, 2018
A22000000 GHz Radio Std: None Frequency [Center Freq 2.427000000 GHz | Center Frea: 2.427000000 GHz Radio Std: None Frequency
— Avg|Hold: 30130 = NFE == Trig: Free Run AvglHold: 3030
FGainiow  #Atien: 40dB Radio Device: BTS HiFGainiow  #Atten: 40dB Radio Device: BTS
Ref Offset 10.8 dB. Ref Offset 10.8 dB
10 dBJdiv Ref 30.00 dBm 10 dBJdiv Ref 30.00 dBm
Log Log
Center Freq Center Freq|

2427000000 GHz|

Center 2422 GHz Span 80 MHz, CF Ste, Center 2427 GHz Span 80 MHz, CF Stey
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MILY #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 2000000 Mivd
Man Man
Occupied Bandwidth Total Power 14.5 dBm Qccupied Bandwidth Total Power 14.7 dBm
36.274 MHz Freq Offset 36.201 MHz Freq Offset
Transmit Freq Error 3663 kHz % of OBW Power  99.00 % or Transmit Freq Eror  -11.793kHz % of OBW Power  99.00 % oF
x dB Bandwidth 40.35 MHz xdB -26.00 dB x dB Bandwidth 39.43 MHz x dB -26.00 dB
sc sTamus wsc STans
T e e Specirum Anahyzer APo8 STIE1E) 18080 7, Conclucied & N
[01:45:26 & 2018 m [ 01:54:20 84 Jul 24, 2018
432000000 GHz Radio Std: None Frequency Center Fraq: 2.437000000 GHz Radio Std: None Frequency
== Avg|Hold: 30120 == Trig: FreeRun AvglHold: 3030
#FGainlow  #Atien: 40 dl Radio Device: BTS AFGaindow  HAtten: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.81 4B
10 dBidi Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
og Log
Center Freq| Center Freq|

2.432000000 GHz|

2437000000 GHz|

Center 2432 GHz Span 80 MHz CF ste Center 2.437 GHz Span 80 MHz, CF Ste,
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MHE #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 M,ﬂ
Man Man
Occupled Bandwidth Total Power 16.3 dBm Occupied Bandwidth Total Power 18.0 dBm
36.231 MHz Freq Offset 36.292 MHz Freq Offset
Transmit Freq Error 13471 kHz % of OBW Power  99.00 % ore Transmit Freq Error 16260 kHz % of OBW Power  99.00 % o
x dB Bandwidth 39.56 MHz xdB -26.00 dB x dB Bandwidth 39.50 MHz x dB -26.00 dB
so - = Stans
[ Koyt Spectrum Aralyzer - APV SATISIE, 16003 75, Comuced & To o ) Corduced & e
Center Freq; 2442000000 GHz Frequesnay Center Freq: 2.447000000 GHz &7:2;5'.32‘2‘. o Frequanay
3 5~ Trig: Free Run Avg|Hold: 30/30 —+~ Trig: Free Run AvglHold: 30i30
#FGainiow  #Auen: 40 di Radio Device: BTS HFGainiow  HAREN: 40 dB Radio Device: BTS
Ref Offset 1081 4B Ref Offset 10.81 4B
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|

2.442000000 GHz|

2.447000000 GHz|

Center 2.442 GHz Span 80 MHz CF Step
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 5000000 MEe
Man|

Occupled Bandwidth Total Power 17.1 dBm
36.231 MHz Freq Offset
Transmit Freq Error  -20.626 kHz % of OBW Power  99.00 % oHz

x dB Bandwidth 39.63 MHz xdB -26.00 dB

= -

Center 2.447 GHz Span 80 MHz,
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 15.8 dBm
36.293 MHz
Transmit Freq Error -12.280 kHz % of OBW Power 99.00 %
x dB Bandwidth 39.54 MHz x dB -26.00 dB

Srans)

CF Step|
8.000000 MHz,
Man

Freq Offset|
0 Hz|

HIGH CHANNEL 7

HIGH CHANNEL 8
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REPORT NO: 12524644-E3V1

DATE: 10/16/2018

[ Vgt Spectrum Anlyzes - APV SOTISLBL16080 25, Conducted & e [ Keyght Spectrum Anahzer - AV BETLSNE1 16080 25, Conducted A [
T T e p—— T 1o oc I 1 sesen 102:10:33 Ml 24, 2018 Fraquency
452000000 GH: Center Freq: 2.452000000 GHz Radio Std: None Center Freq: 2.457000000 GHz Radio Std: None
[ o WE 2 Trig: FreeRun AvglHold: 3030 Lt 2 Trig: FreeRun ‘AvglHold: 30/30
#IFGainLow #Atten: 40 dB Radio Device: BTS #IFGaindlow #Atten: 40 dB Radio Device:BTS
Ref Offset 10.81 4B Ref Offset 10.81 dB
0 dB/div Ref 30.00 dBm 0dsidiv_ Ref 30.00 dBm

Log Log

Center Freq)| Center Freq

2.452000000 GHz|

2457000000 GHz|

Center 2452 GHz Span 80 MHz,

Center 2457 GHz

Span 80 MHz,

#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms | gooenoieh) [#Res BW 750 kHz #VEBW 2.2 MHz Sweep 1ms|| g oomn el
Man Man
Occupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 15.2 dBm
36.245 MHz FreqOffset 36.276 MHz FreqOffset
Transmit Freq Error 5070kHz  %of OBW Power  99.00 % ot Transmit Freq Error  -47.682kHz % of OBW Power  99.00 % or
x dB Bandwidth 39.86 MHz x dB -26.00 dB x dB Bandwidth 39.63 MHz x dB -26.00 dB
wea Smans| ec rames,
[ Voot Spectnm Ay - 4P SOTIZIB, S80S, Conuced & " e
. Stnse T CIECLEITEOF T I a——
462000000 GH: . 2 Fraquency
Bor g o oo, i
#IFGaindow #Atten: 40 Radio Device: BTS
Ref Offset 1081 4B
ods@y  Ref 30.00 dBm
Log
Center Freq|

2462000000 GHz|

Center 2.462 GHz Span 80 MHz,
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms
Occupled Bandwidth Total Power 13.4 dBm
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8.3. 6dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1.6 (2)(A)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

8.3.1. 802.11b MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 8.0800 0.5
Mid 6 2437 8.6000 0.5
High 11 2462 7.4800 0.5
High 12 2467 8.0800 0.5
High 13 2472 7.2800 0.5
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8.3.2.802.11g MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 16.3200 0.5
Low 2 2417 16.3200 0.5
Low 3 2422 16.3200 0.5
Low 4 2427 16.3200 0.5
Low 5 2432 16.0400 0.5
Mid 6 2437 16.3600 0.5
High 8 2447 16.2800 0.5
High 9 2452 16.2800 0.5
High 10 2457 16.3600 0.5
High 11 2462 16.0800 0.5
High 12 2467 16.3200 0.5
High 13 2472 16.3200 0.5
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8.3.3.802.11n HT20 MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 17.5600 0.5
Low 2 2417 17.6400 0.5
Low 3 2422 17.6000 0.5
Low 4 2427 17.5600 0.5
Mid 6 2437 17.6000 0.5
High 9 2452 17.5600 0.5
High 10 2457 17.6400 0.5
High 11 2462 17.3200 0.5
High 12| 2467 17.0400 0.5
High 13| 2472 17.6000 0.5
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