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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A

EUT DESCRIPTION: NETWORK ADAPTER
MODEL.: A2282
SERIAL NUMBER: FOTC301FPQD7 (CONDUCTED)

FOTC3000PQD7 (RADIATED)

DATE TESTED: JANUARY 23 — FEBRUARY 04, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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:

Chin Pang Tony Li

Senior Engineer Test Engineer

Consumer Technology Division Consumer Technology Division

UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 13019133-E2V2

FCC ID: BCGA2282

DATE: 4/28/2020

2. TEST RESULTS SUMMARY

FCC Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

See Comment 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) 6dB BW Complies None.

15.247 (b) (3) Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) PSD Complies None.

15.247 (d) Conducted Spurious Emissions Complies None.

15.209, 15.205 Radiated Emissions Complies None.

15.207 AC Mains Conducted Emissions | Complies None.
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 DO1.

4. 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
X Chamber A (IC:2324B-1) O Chamber D (IC:22541-1) O Chamber I (IC: 2324A-5)
X Chamber B (1C:2324B-2) O Chamber E (IC:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (1C:2324B-3) O Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
O Chamber G (IC:22541-4) O Chamber L (IC: 2324A-3)
O Chamber H (1C:22541-5) O Chamber M (IC: 2324A-2)

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:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

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.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
54. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is a Network Adapter. It has an integral battery, two Gigabit Ethernet port, lightning
connector and antenna. The device supports IEEE 802.11b/g/n radio, Bluetooth radio, and
GNSS. Network Adapter comes with 32 GB memory storage and 1GB RAM.
6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

2.4GHz BAND
Frequency Range Mode Output Power Output Power
(MHZz) (dBm) (mW)
2412 - 2472 802.11b 9.53 | 8.97
2412 - 2472 802.11g Covered by 802.11n HT20 1Tx
2412 - 2472 802.11n HT20 11.53 | 14.22

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB/Omni directional antenna.

Frequency Range (GHz) Ar(l(tj%r:)n a
2400-2484 3

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1A610
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6.5. 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.

For Radiated harmonic emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on Channel 1, Channel 6 and Channel 13.

Radiated band edge emissions from 1GHz to 18 GHz were performed with the EUT was set to
transmit at equal or highest power on Channel 1/Channel 13.

The fundamental and emission spurious of the EUT were investigated in three orthogonal
orientations X,Y,Z with EUT connected to both Laptop and Switch/Router via ethernet cable and
EUT standalone configuration.

For above 1GHz, it was determined that Y (Landscape) orientation was the worst-case
orientation with EUT standalone; therefore, all final radiated testing was performed with the EUT
in Y (Landscape) orientation.

For below 1GHz, it was determined that Y (Landscape) orientation was worst-case orientation
with EUT connecting to both Laptop and Switch/Router via ethernet cable.

For below 30MHz and 1GHz tests EUT was connected to AC power adapter and support
equipment with ethernet cable connected as the worst case; and for above 1GHz, the worst-
case configuration was EUT only. There were no emissions found below 30MHz within 20dB of
the limit. For AC line conducted emission was investigated with AC power adapter and with
laptop.

Worst-case data rates as provided by the client were:

802.11b mode: 1 Mbps
802.11n HT20mode: MCSO
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6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple MacBook Pro C02SG8LOG8WP DoC

Laptop AC/DC adapter Apple A1435 C046042GFYFG6HKAY NA
EUT AC Adapter Apple A1385 D29325SMO3XDHLHC9 NA

8 Port Gigabit Switch Netgear GS108v3 2162993A02E62 DoC
AC Adapter Netgear TO12LF1209 929038795 DoC

/0 CABLES (Conducted)

1 AC 1 AC Un-Shielded 2 N/A
2 USB 1 USB-C Shielded 1 N/A
3 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer

I/O CABLES (BELOW 1GHz AND AC POWER LINE TEST WITH ADAPTER AND LAPTOP)

1 AC 3 AC Un-shielded 2 N/A

2 USB 1 USB-C Un-shielded 1 N/A

3 Ethernet 2 RJ45 Un-shielded 2 N/A
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1 GHz

Antenna/Amp

<

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST

Antenna/Amp

Radiated Test

Spectrum Analyzer

AC Sou n:e‘f LISM Conducted Test
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7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05r02, Section 6.

6 dB BW: KDB 558074 D01 v05ro2, Section 8.1.
Output Power: KDB 558074 D01 v05r02, Section 9.1.3.

Power Spectral Density: KDB 558074 D01 v05r02, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v05r02, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v05r02, Section 12.1.

Band-edge: KDB 558074 D01 v05r02, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13019133-E2V2

FCC ID: BCGA2282

DATE: 4/28/2020

8. 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 ID Num Last Cal Cal Due
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T907 01/22/2020 | 01/22/2021
to 44GHz Technologies
Antenna, Double Ridge Guide
Horn Antenna 700MHz to | A.H. SYSTEMS, INC. SAS-571 PRE0194893 | 05/16/2019 | 05/16/2020
18GHz
Amplifier, 1-18GHz Miteq Inc. AFS42'02051_%1_220' T031 05/11/2019 | 05/11/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T346 05/14/2019 05/14/2020
Amplifier, 1 to 18GHz Miteq AFS422&;?§_140218°°' T1165 05/24/2019 | 05/24/2020
Spectrum tAO“f}gﬁrz' PXA 3Hz Keysight N9030A T339 01/21/2020 | 01/21/2021
Antenna, ACt'Vgo'-mngKHz o ETS-Lindgren 6502 T1616 10/28/2019 | 10/28/2020
Antenna, Broadband Hybrid, Sunsol Sciences
S0MHz fo 2000MH Y Corp. JB3 T408 08/23/2019 | 08/23/2020
Amplifier, 1302*§HBZ to 1GHz, Sonoma 310N T286 07/31/2019 | 07/31/2020
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2019 08/13/2020
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight)
o A4Ct Technologies N9030A T1210 01/21/2020 | 01/21/2021
*Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/23/2019 03/23/2020
Power Meter, P-series single Keysight N1911A T1268 01/31/2019 | 01/31/2020
channel
*Power Sensor Keysight N1921A T1225 03/01/2019 | 03/01/2020
AC Line Conducted
Description Manufacturer Model ID Num Last Cal Cal Due
"EMI Te“fgﬁi'ver 9kHz- Rohde & Schwarz ESR T1436 04/14/2019 = 04/14/2020
Power Cable, Line Conducted uL PR1 T861 10/27/2019  10/27/2020
Emissions
LISN for Conducted Emissions | FISCHER CUSTOM FCC-LISN-50/250-
CISPR-16 COMMUNICATIONS 25-2-01 1310 01/23/2020 | 01/23/2021

UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, Mar 6, 2020
Conducted Software UL UL EMC 2020.2.26
AC Line Conducted Software UL UL EMC Ver 9.5, February 21, 2020

*Testing is completed before equipment expiration date.

Page 16 of 76

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

9. ANTENNA PORT TEST RESULTS

9.1. ONTIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 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 12.500 | 12.580 0.994 99.36% 0.00 0.010
802.11n HT20 1TX 3.840 3.896 0.986 98.56% 0.00 0.010

DUTY CYCLE PLOTS

Agilent Spectrim Analyzer - AP2019.11,13,44353, Conducted |

Agilent Spectriam Analyzer - APZ019,11.13,44353,Conducted

- - . —
q 2.437000000 GHz A Froquency enter Freq 2.437000000 GHz ] Ava Type: LogPur Frequency
PO Fasi —5— Trig:Fres Run Biio: Fasi —o— Trig: Fres Run
IFGain:Law Atten: 24 dB WFGain:Low Atten: 24 dB
Auto Tune| Auto Tune|
Ref Offset 115 dB Ref Offset 115 dB
L%Q.IS-.I v Ref 25.00 dBm Li’;‘\s.\-\ v Ref 25.00 dBm
A 4 Center Freq| Py @ -l Center Freq|

2437000000 GHz| 2.437000000 GHz|

StartFreq|
2437000000 GHz|

StartFreq|
2437000000 GHz|

Stop Freq|
2.437000000 GHz|

Stop Freq|
2437000000 GHz|

‘Center 2.437000000 GHz Span 0 Hz CF Step Center 2.437000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (1001 pts) 8000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 8.000 ms (1001 pts) 8.000000 MHz|
A Man)| A Man|
ThCT o SR MDE Thction vaL ot R
142 [ 1250 ms () £0.10 dB 1 42 t ) 3840 ms (&) 1,60 dB
2 F 3.180 ms 1319 dBm z F 3568 ms 56 dBm
a4 tow 1258 ms (8) 0.05 dB Freq Offset| =7 T 3896 ms (4) 0.3 dB Freq Offset]
; F 3160 ms 13.19 dBm 0 Hl ; F 3568 ms 1266 dBm 0Hz,
6 3
7 7
8 3
9 8
10 10
1 1
< <
usc sa

[

DUTY CYCLE 802.11b 1TX MODE

[

DUTY CYCLE 802.11n HT20 1TX MODE
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FCC ID: BCGA2282

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.2.1. 802.11b MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 13.3050
Mid 6 2437 13.1480
High 11 2462 13.3940
High 12 2467 13.3800
High 13 2472 13.4080
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REPORT NO: 13019133-E2V2
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DATE: 4/28/2020

Agilert Spectriam Analyzer - A

ALIZIALTD. 023790 PM Jnz3, 200 L 3 BN LIS 9 2020
c GHz Radio Std: None Frequency enter Freq 2.437000000 GHz Center Freq: 2437000000 GHz Radlo Std: Non: Frequency
Trig: Froe Run AvglHold: 171 T Trig: Froe Run AvglHold: 11
AFGaimLow  #Amen: 30 4B Radio Device: BTS FGainLow  RAtten: 30 4B Radio Davice: BTS
Ref Offset 115 dB. Ref Offset 115 4B
10 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2412000000 GHz| 2437000000 GHz|
I |
Center 2412 GHz Span 40 MHz CF st Center 2437 GHz Span 40 MHz, CFst
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms ep #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 M:z
lAuto Man| Man
Occupied Bandwidth Total Power 9.93 dBm Occupied Bandwidth Total Power 9.93 dBm
13.305 MHz p— 13.148 MHz p——
Transmit Freq Error 43.180 kHz OBW Power 99.00 % OHz Transmit Freq Error 19.1486 kHz OBW Power 98.00 % 0Hz
x dB Bandwidth 15.95 MHz x dB -26.00 dB x dB Bandwidth 16.31 MHz xdB -26.00 dB
= [ sc Tysmans

LOW CHANNEL 1

MID CHANNEL 6

040235 M Jan 23, 20610

Center Freq|
2. 462000000 GHz|

ALYPLAIIEUS5404 M 3, 2000
Canter Fraq: 2462000000 GHz Radlo Std: None quency 000000 GHz Radlo Std: None Frequency
3= Trig: Free Run AvglHeld: 11 AvglHold: 11
AGainlow  #Amen: 30 d5 Radio Device: BTS Radio Davica: BTS
Ref Offset 116 dB Ref Offset 116 dB
10 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq|

 hes Bl 300 iz #VEW 910 kHz Swoen 14 CF Step)
p_14 ms| 4.000000 MHz|
Occupied Bandwidth Total Power 9.86 dBm Man
13.394 MHz EreqOffset
Transmit Freq Error 80.672 kHz OBW Power 99.00 % OHz

x dB Bandwidth 16.01 MHz x dB -26.00 dB

A

2467000000 GHz|

iRes B 100 e #VBW 910 kHz Swoep e CF Step
p 14 ms 4000000 MHz|
Occupied Bandwidth Total Power 9.83 dBm ten
13.380 MHz FreqOffset
Transmit Freq Error -18.326 kHz OBW Power 99.00 % 0 Hz

x dB Bandwidth 16.35 MHz x dB -26.00 dB

s

HIGH CHANNEL 11

HIGH CHANNEL 12

Ref Offset 115 dB.

10 dBidiv Ref 20.00 dBm

Frequency

Log

2.472000000 GHz|

Center Freq|

Res B 300 kiz #VBW 910 kHz oveep 14 me Cr Step
p 1.4 ms 4.000000 MHz|
Occupied Bandwidth Total Power 10.1 dBm fute Men
13.408 MHz FreqOfrset
Transmit Freq Error 102.41 kHz OBW Power 99.00 % OHz

x dB Bandwidth 16.23 MHz x dB -26.00 dB

Tgmams

HIGH CHANNEL 13
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

9.2.2.802.11n HT20 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 17.6830
Mid 6 2437 17.7410
High 11 2462 17.8010
High 12 2467 17.7660
High 13 2472 17.7380
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

Agilert Spectriam Analyzer - A 11.13,30606,

Agilent Spectrum Anslyzer - A
= S INT ALIGIAITD. (060849 PM 23, 2020 L 3 BN AIGUATD |06 2020
2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency enter Freq 2.437000000 GHz Center Freq: 2 437000000 GHz Radio Std: Non: Frequency
Trig: Froe Run AvglHold: 171 T Trig: Froe Run AvglHold: 11
AFGaimLow  #Amen: 30 4B Radio Device: BTS FGainLow  RAtten: 30 4B Radio Davice: BTS
Ref Offset 115 dB. Ref Offset 115 4B
10 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
ol 2412000000 GHz| 1 2437000000 GHz|
} i fels
Center 2412 GHz Span 40 MHz CF st Center 2437 GHz Span 40 MHz, CFst
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms ep #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 M:z
lAuto Man| Man
Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Total Power 10.2 dBm
17.683 MHz F—— 17.741 MHz Freqoent
Transmit Freq Error 25.037 kHz OBW Power 99.00 % OHz Transmit Freq Error -5.172 kHz OBW Power 98.00 % 0Hz
x dB Bandwidth 20.75 MHz x dB -26.00 dB x dB Bandwidth 21.31 MHz xdB -26.00 dB
= [ sc Tysmans

LOW CHANNEL 1

MID CHANNEL 6

7 M Jan 23, 20610

Center Freq|
2. 462000000 GHz|

A

e ALIPLAIE 103530 M 5%, 2000 117
Canter Fraq: 2462000000 GHz Radlo Std: None quency 000000 GHz Radlo Std: None Frequency
3= Trig: Free Run AvglHeld: 11 AvglHold: 11
AGainlow  #Amen: 30 d5 Radio Device: BTS Radio Davica: BTS
Ref Offset 116 dB Ref Offset 116 dB
10 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
og
Center Freq|

2467000000 GHz|

Center 2462 GHz Span 40 MHz CF st Center 2467 GHz Span 40 MHz, CF St
#Res BW 300 kHz #VBW 910 kHz sweep 14ms|| , =F =P f#Res BW 300 kHz #VBW 910 kHz Sweep 14ms | o8P
Man| Man|
Occupied Bandwidth Total Power 10.2 dBm Occupied Bandwidth Total Power 10.0 dBm
17.801 MHz FreqOfset 17.766 MHz FreqOffset]
Transmit Freq Error -8.527 kHz OBW Power 99.00 % OHz Transmit Freq Error 42.337 kHz OBW Power 99.00 % OHz
x dB Bandwidth 20.86 MHz x dB -26.00 dB x dB Bandwidth 20.97 MHz x dB -26.00 dB

s

HIGH CHANNEL 11

HIGH CHANNEL 12

GHz Frequency
o= Trig: Fres Run AvalHold: 111
SiFGalnlow  #Atten: 30 dB
Ref Offset 115 d8.
10 dBIdiv Ref 20.00 dBm
Log
Center Freq|
1 2.472000000 GHz|
|
Center 2472 GHz Span 40 MHz, CF Step)
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4ms 4000000 MHz|
lAuto Man|
Occupied Bandwidth Total Power 9.98 dBm
17.738 MHz S
Transmit Freq Error -26.402 kHz OBW Power 99.00 % OHz
x dB Bandwidth 20.96 MHz x dB -26.00 dB
= [

HIGH CHANNEL 13
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

9.3. 6dB BANDWIDTH

FCC §15.247 (a) (2)

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

RESULTS

9.3.1. 802.11b MODE

Channel|Frequency|6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 8.5600 0.5
Mid 6 2437 8.6400 0.5
High 11 2462 8.1600 0.5
High 12 2467 8.6400 0.5
High 13 2472 8.6800 0.5
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

Agilert Spectriam Analyzer - A

Mgl Spectrom Analyzer - ¥
L 3 = ALIRIAT: - L W E .
enter Freq 2.412000000 GHz 1 #Avg Type: RMS requency enter Freq 2.437000000 GHz ) Rhvg Type: RMS requensy
BhiO: Wide —»— Trig: Free Run AvglHold: 20120 PHO: Wids —»= Trig:Fros Run AvglHold: 2020
IF Gainel owe #hten: 30 B IFGain:Lowe BArten: 30 4B
e Ofset 116 4B AMKr1 8.56 MHZ AutoTune el Ofset 115 48 AMKr1 8.64 MHz Auto Tune
odsiay  Ref 20,00 dBm -1.218 dB 1R/ Ref 20,00 dBm -0.153 dB
Lo Log
Center Freq| Center Freq|
2.412000000 GHz| 2437000000 GHz|
StartFreq| ks b StartFreg|
W i
’a"(: ' 2.392000000 GHz| >\'{:., Y ‘ 2417000000 GHz|
Stop Freq| Stop Freq|
2.432000000 GHz| 2.457000000 GHz|
CF Step CF Stey
4 000000 MHz| 4000000 MHz|
Man| Man)|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Center 2.41200 GHz Span 40.00 MHz. ICenter 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.533 ms (1001 pts)
ec [ wea gerans,

LOW CHANNEL 1

MID CHANNEL 6

Agilent Spectriam Analyzor - A

1

3,4

; T T S I
#Avg Type: RMS quency enter Freq 2.467000000 GHz ) #avg Type: RMS Frequency
AvglHold: 20120 T PO Wide —»~ Trig:Free Run AvglHold: 2020 M
WFGainlow  #Amen:30 d oerlP IFGain:Love  BAtten: oerlP

=T Auto Tune| =4 1. Auto Tune|

e Ofset 116 4B AMKr 8.16 MHZ el Ofset 115 48 AMKr 8.64 MHZ

o dsian  Ref 20.00 dBm 0.268 dB 10 gl Ref 20,00 dBm -2.696 dB

Log Log
Center Freq| Center Freq|
2. 462000000 GHz| 2467000000 GHz|
. y StartFreq X o StartFreq|
\/ﬁ\‘ ' 2.442000000 GHz| .A" ' 2447000000 GHz|
| Stop Freq| Stop Freq|
2482000000 GHz| 2.487000000 GHz|
CF Step| CF Step
4000000 MHz| 4000000 MHz
Man Man
1!

Freq Offset| Freq Offset]
OHz 0Hz

Center 2.46200 GHz Span 40.00 MHz. ICenter 2.46700 GHz Span 40.00 MHz

H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

wsa [

[

s

HIGH CHANNEL 11

HIGH CHANNEL 12

Agilent Spectrum Analy

SENSEINT HATE

Frequency

L 0 2 o
enter Freq 2.472000000 GHz N
PHO: Wido —— Trig: Frée Run

IF GainiLow

#Avg T)
AvglHold: 20120

AMkr1 8.68 MHz|
Ref Offset 116 d8 116 d

-0 Bj

Auto Tune|

Ref 20.00 dBm

0 dBidiv
Log

Center Freq|
2.472000000 GHz|

W
.

Start Freq|
2452000000 GHz

Stop Freq|
2452000000 GHz|

CF Step,
4.000000 MHz|

lAuto Man

Freq Offset|
O Hz|

Center 2.47200 GHz ‘Span 40.00 MHz|

#VBW 300 kHz Sweep 1.533 ms (1001 pts)

#Res BW 100 kHz

[y

s

HIGH CHANNEL 13
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

9.3.2.802.11n HT20 MODE

Channel|Frequency| 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 17.880 0.5
Mid 6 2437 17.720 0.5
High 11 2462 17.840 0.5
High 12 2467 17.640 0.5
High 13 2472 17.800 0.5
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

Agilent Spectrum Analyzer - A

Agilert Spectriam Analyzer - A

U W SENSEINT ALK 060441 4 JanZ3, E L 3 B I .
enter Freq 2.412000000 GHz 1 #Avg Type: RMS ™ requency enter Freq 2.437000000 GHz ) #Avg Type: RMS. requency
FHO: Wite —»— Trig: Froe Run AvglHold: 20120 b PHO: Wide —»— Trig: Froe Run AvglHold: 20120
WFGainlow  #Asen:30 45 IFGaimcLiw _ BArten: 30 4B
e Ofset 116 4B AMKr1 17.88 MHZ AutoTune el Ofset 115 48 AMKr1 17.72 MHZ Auto Tune
o dsian  Ref 20.00 dBm -1.277 dB 10 vy Ref 20.00 dBm 0.871 dB
Log Log
Center Freq| Center Freq|
2412000000 GHz 2.437000000 GHz|
StartFreq| StartFreq|
| 2392000000 GHz e i ] 2.417000000 GHz|
" ] b5
!
Stop Freq| Stop Freq|
2.432000000 GHz| 2467000000 GHz|
CF Step| ) ) CF Stey
4.000000 MHz| I 4000000 MHz|
Man| Man)|
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.41200 GHz Span 40.00 MHz. ICenter 2.43700 GHz Span 40.00 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
= [ sa Toorms

LOW CHANNEL 1

MID CHANNEL 6

Agilent Spectriam Analyzor - A

; T T S I
) #Avg Type: RMS enter Freq 2.467000000 GHz ) #avg Type: RMS Frequency
 Wide —+— 1rig: Free Run AvglHold: 20120 ™ PHO: Wia ~—»— Trig:Free Run AvglHold: 2020
WFGainlow  #Amen:30 d oerlP IFGain:Love  BAtten:
e Ofset 116 4B AMKr1 17.84 MHZ AutoTune el Ofset 115 48 AMKr1 17.64 MHZ Auto Tune
o dsian  Ref 20.00 dBm -1.588 dBy 10 gl Ref 20,00 dBm 0.495 dB
Log Log
Center Freq| Center Freq|
2. 462000000 GHz| 2467000000 GHz|
Start Freq| . StartFreq|
ol ' 2.442000000 GHz| e ixa 2.447000000 GHz|
X i
Stop Freq| Stop Freq|
2482000000 GHz| 2.487000000 GHz|
CF Step| CF Step
| 4000000 MHz| 4000000 MHz
Man Man
Freq Offset| Freq Offset]
OHz 0Hz
Center 2.46200 GHz Span 40.00 MHz. ICenter 2.46700 GHz Span 40.00 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc. [ wsa [

HIGH CHANNEL 11

HIGH CHANNEL 12

Agilent Spectrum Analy

SENSEINT

U W 2 o
enter Freq 2.472000000 GHz

Frequency

#Avg T) 15
AvglHold: 20120

BHO: Wide —=— Trig: Frae Run
IF GainiLow v

Ref Offset 116 dB AMKr1 HEjEO MHz

046 dB|

Auto Tune|

Ref 20.00 dBm

0 dBidiv
Log

Center Freq|
2.472000000 GHz|

Start Freq|
2452000000 GHz

Stop Freq|
2452000000 GHz|

CF Step,
4.000000 MHz|
Man|

|Auto

Freq Offset|
O Hz|

Center 2.47200 GHz ‘Span 40.00 MHz|

#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

[y

s

HIGH CHANNEL 13
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter with wideband power sensor.

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

9.4.1. 802.11b MODE

Test Engineer: | 1-21-2020
Test Date: | 44353

Limits
Channel | Frequency | Directional FCC Max
Gain Power | Power
Limit
(MHz) (dBi) (dBm) | (dBm)

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power

Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 9.53 9.53 30.00 -20.47
Mid 6 2437 9.48 9.48 30.00 -20.52
High 11 2462 9.42 9.42 30.00 -20.58
High 12 2467 9.40 9.40 30.00 -20.60
High 13 2472 9.32 9.32 30.00 -20.68
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

9.4.2.802.11n HT20 MODE

Test Engineer: | 1-21-2020
Test Date: | 44353

Limits
Channel | Frequency | Directional FCC Max
Gain Power | Power
Limit
(MHz) (dBi) (dBm) | (dBm)

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power

Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 11.53 11.53 30.00 -18.47
Mid 6 2437 11.48 11.48 30.00 -18.52
High 11 2462 11.50 11.50 30.00 -18.50
High 12 2467 11.46 11.46 30.00 -18.54
High 13 2472 3.00 3.00 30.00 -27.00
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power

RESULTS
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REPORT NO: 13019133-E2V2

FCC ID: BCGA2282

DATE: 4/28/2020

9.5.1. 802.11b MODE

Test Engineer: | 1-21-2020
Test Date: | 44353
Channel |Frequency Power
(MHz) (dBm)
Low 1 2412 6.98
Mid 6 2437 6.97
High 11 2462 6.84
High 12 2467 6.88
High 13 2472 6.79
9.5.2.802.11n HT20 MODE
Test Engineer: [1-21-2020
Test Date: | 44353
Channel |Frequency Power
(MHz) (dBm)
Low 1 2412 6.93
Mid 6 2437 6.88
High 11 2462 6.91
High 12 2467 6.84
High 13 2472 -6.00
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: 13019133-E2V2

FCC ID: BCGA2282

DATE: 4/28/2020

9.6.1. 802.11b MODE

‘ Duty Cycle CF (dB)|

Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency Meas Total Limit | Margin
Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -16.74 -16.74 8.0 -24.7
Mid 6 2437 -16.55 -16.55 8.0 -24.5
High 11 2462 -16.87 -16.87 8.0 -24.9
High 12 2467 -16.13 -16.13 8.0 -24.1
High 13 2472 -16.17 -16.17 8.0 -24.2
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

Agilent Spectrum Analyzer
3 S
2,412000000 GHz #hva Type: AMS Frequency Center Freq 2.437000000 GHz ] Frequency
PHO: Wide = 111! Run 3 alf 1 PNO: Wide —=— THg: Run
IFGainLow Hhtten: 40 4B e IFGainzL ow Hitean: 40 dB.
Auto Tune Auto Tune|
e OTset 1072 68 Mkr 2,411 428 GH] e OfTset 1086 48 Mkr1 2.438 625 GHZ]
[0gEidiv__Ref 30.00 dBm -16.739 dBm 0 ey Ref 30.00 dBm -16.549 dBm)
od og
Center Freq Center Freq
0 2.412000000 GHz 200 2.437000000 GHz,
’ StartFreq ‘ StartFreq
o | 2.406500000 GHz ™ | 2.430500000 GHz|
e n StopFreq " n StopFreq
2.4185600000 GHz 2.443500000 GHz,
no L 4 I 00 § Mot
00 : | il CF Step e ! ! i CF Step|
1300000 MHz. 1.300000 MHz,
wto Man wuto Man
-400 0.0
. FreqOffset i, FreqOffset
0Hz o OHz
" o
[Center 2412000 GHz Span 13.00 MHz Center 2.437000 GHz Span 13,00 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 412.5 ms (1001 pts) [iRes BW 3.0 kHz #VEW 10 kHz Sweep 412.5 ms (1001 pts)
= Tgerars s Tgerars

LOW CHANNEL 1

A
Fheos Type: RME Frequency Frequency
M;ISHO‘E_ i | Center Freq 2.467000000 Gr':oz — *| Trig: Fras Run
perlP IFGaintow  Hhtten: 40 dB
Auto Tune Auto Tune
Mkr1 2.460 999 GHz Mkr1 2.468 599 GHZ
Ref Offset 10.56 0B Ref Offset 10.54 dB
j0ceidicRef 30.00 dBm -16.865 dBm 10 ¢ Ref 30.00 dBm -16.132 dBm
og og
Center Freq Center Freq
d 2.462000000 GHz 0 T 2.467000000 GHz.
= StartFreq o StartFreq
00, | 2.456500000 GHz, - 2.460500000 GHz|
e I ¢ StopFreq " 'y T StopFreq
2.468500000 GHz 2473500000 GHz
200 ! TP o . ]
e i i CF Step e ) CF Step
1300000 MHz ! 1,300000 MHz
lauto Man lauto Man|
o o
e Freq Offset or FreqOffset
OHz ) 0Hz
o e
[Center 2.462000 GHz Span 13.00 MHz Center 2467000 GHz Span 13,00 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 412.5ms (1001 pts) [#Res BW 3.0 kHz #VEW 10 kHz Sweep 412.5ms (1001 pts)
= Mg s [=re

HIGH CHANNEL 11

q
T Frequency
2472000000 Gr‘ﬂg Wide > Trig: Frae ‘\"‘sl’l"ﬂId
IFGailow  HAREN: 40 4B verlp vnin
Auto Tune
ef Offset 1052 68 MKr1 2.470 600 GHZ]
19 dBidiv Ref 30.00 dBm -16.170 dBm|
og
Center Freq
0 2.472000000 GHz
' StartFreq
n 2465000000 GHz
1o
. StopFreq
2479000000 GHz
00
a0 CFStep
1400000 MHz
\ lauto Man
0.0
0.0 FreqOffset
0Hz
[Center 2.472000 GHz Span 14.00 MHz
iRes BW 3.0 kHz #VBW 10 kHz Sweep 444.3 ms (1001 pts)
== Tgerars

HIGH CHANNEL 13
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REPORT NO: 13019133-E2V2

FCC ID: BCGA2282

DATE: 4/28/2020

9.6.2.802.11n HT20 MODE

| Duty Cycle CF (dB)|

|Inc|uded in Calculations of Corr'd PSD

PSD Results
Channel | Frequency Meas Total Limit | Margin
Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -19.19 -19.19 8.0 -27.2
Mid 6 2437 -19.23 -19.23 8.0 -27.2
High 11 2462 -19.31 -19.31 8.0 -27.3
High 12 2467 -19.44 -19.44 8.0 -27.4
High 13 2472 -19.42 -19.42 8.0 -27.4
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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9.7.1. 802.11b MODE

U T EHEINT WE 0716125 A0 Peb 05, 2120 Frequency L [T SENEEINT RLIGNATE) Frequency
Fhug Type: RMS #hvg Type: RMS
enter Freq 2.400000000 G:'-”qﬁ;:w ! Trig Froe Run B soi00 enter Freq 13.015000000 IG'EZHM ) g ot Biton
Woainlaw  #Aten: 40 4B IFGainlow  HAtten: 40 dB
r o) - Auto Tune| Terd 35 56 - Auto Tune
Ref Offset 115 dB. Mkr1 4.-1171 U‘GHg Ref Offset 115 0B Mkr4 25.561 1‘GHg
(0deidy_Ref 30.00 dBm -1.751 dBm) 10 deidie_Ref 30.00 dBm -31.822 dBm
og og
Center Freq CenterFreq
2400000000 GHz| t 13015000000 GHz|
¢ g
StartFreq) T StartFreq|
2350000000 GHz| - . 30.000000 MHz|
g { Qi .
Stop Freq Stop Freq|
2450000000 GHz| 26.000000000 GHz|
Center 240000 GHz Span 100.0 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts) 10.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz
e Hoel TR s S A ) R T T - |2 Man) 0 5 S S AN 7 ) e TR o - [ Man)
N t 24110 GHz 1.751 dBm 1N r 24120 GHz 4877 dBm
2 N I 24000GHz 41061 dBm z N f 48240GHz 38391 dBm
3N 1 23692CGHz 37387 dBm Freq Offset| 3 N T 72360GHz 40284 dBm Freq Offset
4 0 Hzl -5 N f 255611GHz  31.6822dBm OHz
6 6
7 7
8 3
9 9
10 10
11 % " .
< » ¢ >
s ysmns usa ysans

LOW CHANNEL 1 BANDEDGE

Agitent Spectrum Anal 2497,
L W SENSET
Frequency Center Freq 13.015000000 GHz | hva T Frequency
o Tast == Trig:Fras Run S - 00 ?Hz.., == Trig:Fres Run Avg|Hold: 1010 TIFE
IFGain:Low #htten: 40 4B IFGain:Law #Atten: 40 dB werlF
Auto Tune 5E E00 = Auto Tune|
Ref Offset 115 dB: RefOffset 115 dB Mk 25.500 5 GH]
[9gBidic Ref 30.00dBm -1.593 dBm 10 Ref 30.00 dBm -31.279 dBm
og
Center Freq CenterFreq|
0 2.437000000 GHz T 13.015000000 GHz|
StartFreq I StartFreq|
- (3 2387000000 GHz [} 30.000000 MHz
0 7
il s
! StopFreq Stop Freq
2487000000 GHz 26000000000 GHz|
i
e CF Step Start 30 MHz Stop 26.00 GHz CF Step
h 10,000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2557000000 GHz
wto
2ok I il BE [T L ST L IR Men
1M T 24370 GHz 4841 dBm
zZ N f 48740 GHz -39.267 dBm
. FreqOffset 3N f 73110GHz 40290 dBm FreqOffset|
OHz = f 266006 GHz 31279 dBm 0 Hzl
5
6
" .
3
8
Center 2.43700 GHz Span 100.0 MHz i 1
zRes BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts) < >
- [ wsa Cgsmans

IN-BAND REFERNCE LEVEL

enter Froq 2.483500000 G "

== Trig Run
#Atten: 40 dB

Frequency

#Avg Type: RMS
AvglHold: 1001100

ef Offset 1058 WIkr1 2.462 5 GHz Auto Tune
1odaid_Ref 30.00 dBm ey el

Center Freq

[} 2.483500000 GHz|

StartFreq)

2.433600000 GHz|

SBoounnawn

Stop Freq
2533500000 GHz|
Center 248350 GHz Span 100.0 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts) 10.000000 MHz|
In_--_m_-" — Man)
N f 2462 6 GHz 1644 dBm
N I 26084 GHz 37833 dBm
N 1 24836 GHz -40.448 dBm Freq Offset|
0 He|

[

Agilert Spectrum Analyzer - Al

Frequency

. :
enter Freq 13.015000000 GHz .

:Fasi —— 1rig:Free Run
IFGainlaw  #Atten: 40 dB
T = Auto Tune
Ref Offset 10.56 dB Mkrd 4532§1>BH4
10 gidiy Ref 30.00 dBm -32.778 dBm
CenterFreq
13015000000 GHz|
StartFreq|
b 30.000000 MHz|
-
| Stop Freq|
26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts 2597000000 GHz|
I 0 N Y S A AN 27T ST I T - [~ Man|
1N r 24620 GHz 45622 dBm
z N f 45240GHz  4178BdBm
3 M T 73860GHz 42595 dBm Freq Offset
-5 N f 256381 GHz 32778 dBm 0Hz
3
7
3
5
10
1 2
< >
= ysns

HIGH CHANNEL 11 BANDEDGE

OUT-OF-BAND HIGH CHANNEL

11

Page

37 of 76

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000 FAX:(510)

661-0888



REPORT NO: 13019133-E2V2 DATE: 4/28/2020

FCC ID: BCGA2282

Agilert Spectrum Analyzer
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9.7.2. 802.11n HT20 MODE
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10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
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 for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. 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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

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.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,

perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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10.1. TRANSMITTER ABOVE 1 GHz

10.1.1.

TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

*IMAGMWTW '/]

125 UL Fremont,Sm Chamber B 26828 Jon 24 15:22: 44
2
Restricted Bondedge
. Project Number
115 Config:EUT Only
Mode:11k_2412 MHz_ 1TX
105 Tested by 52275
T
artiagiay
95 N
j
3 05 f
3 /
65 ]
55 Average Eimit Bult/m)

2.31 18 5MH=z/ 2.415
Frequency (GHz]
fonga (622 REUAE Ref/Attn  Det/fug Tupe Sucep Fie  SSpcifode  Position | Remge (GHz) REU/UBU Ref/éttn  Det/Avg Tupe Sucep Ple  toape/fod  Fosition
1:2.31-2.415 IH(-3d8) /M w2 PERK/Por Fvg(RMG)  Insec(Auto)  BEED  MAH 268 dega | 1 4 LIS 3 M [ AUER/Pur P (R 1 (R UL 12T B deg: L
Low CH Bandedge - H.TST 38915 12 Sep 2016 Rev 3.5 24 Sep 2819
Marker Frequency Meter Det AF PRE0194893 AmpICbIFitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 38.38 Pk 30.3 -18.9 49.78 74 -24.22 260 118 H
2 *2.38822 38.69 Pk 30.3 -18.9 50.09 - - 74 -23.91 260 118 H
3 *2.39 27.4 RMS 30.3 -18.9 38.8 54 -15.2 - - 260 118 H
4 * 2.38652 29.32 RMS 30.2 -18.9 40.62 54 -13.38 260 118 H

* - indicates frequency in CFR47 Pt 15

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

VERTICAL RESULT

1,“_LL Fremont,Sm Chamber B 2828 Jan 24 15:35:83
2 : :
Restricted Bondedge
- Project Number
e Config:EUT Only
Mode: 11k 2412 MHz_ 1TX
Tested by:52275
185 -
g5
85
E k Limit Cd
75 :
©
E
65
55 Hvercge L imit (dBult/ m)
- f
5 r Il
a5 ket tadt ot asonhond fhom bbbl i i s i ot s &' Py ki
47
a5
35
2.3 18 SMHz/ 2,415
Frequency (GHz)
Fangs () UG Ref/Attn  Det/Aug Tups Sueep Pis  d5wpeifods Fosition | Renge CGhz) U UR Ref/fttn  Dst/Avg luge Susep Fte #5ps/fode  Fosition
Low CH Bandedge - U.TST 38915 12 Sep 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF PRE0194893 Amp/Cbl/FitrPa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(@Buv) (dBuv/m)
1 *2.39 34.88 Pk 30.3 -18.9 46.28 - - 74 -27.72 143 131 \
2 *2.37808 37.74 Pk 30.2 -18.8 49.14 - - 74 -24.86 143 131 \
3 *2.39 26.73 RMS 30.3 -18.9 38.13 54 -15.87 - - 143 131 \
4 *2.38867 27.26 RMS 30.3 -18.9 38.66 54 -15.34 - - 143 131 \

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13019133-E2V2

FCC ID: BCGA2282

DATE: 4/28/2020

BANDEDGE (HIGH CHANNEL, CH 13)

HORIZONTAL RESULT

125 UL Fremont,Sm Chamber B 26828 Jon 24 22:39:49
2
Restricted Bondedge
s Project Number:
15 Config:EUT Only
Mode: 11k 2472 MHz 1TX
Tested by: 31388
185 .
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e ~ -
~ ke Liimit ) 1l
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'j ! cerage Limit (dBuli/m)
/ | Mg - "
aslf \a S i o A A o B g i
J |
= 1) "
R e VN o U .
- WY e A i A g AT gl A AL ARl et gt W i,
2.46 1d. 3MHz/ 2.563
Frequency (GHz]
Fange (B2) FEUBL Fef /fttn  Det/fvg Tups Seoen Pl ipe/Mods Fosition | Renge CGH2) B/ VB Rel/Attn  Det/Awg Typs Sucep Pl fSqe/tbds  Fosition
1:2.46-2.563 IM(3B)/aM  IB/12  PER(Par Rug()  Inscctfuto)  BOBD  HAXH 164 degn 1f 2:2.46-2.56 NC-3dBo /3 TBS/12  AUER/Pur Rug(MS)  lmseolfuto) 9808 1BGTAL 84 dogo 136
High CH Bondedge - H.TST 38915 12 Sep 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF PRE0104803 AmpICDI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.4835 41.56 Pk 30.2 -18.9 52.86 74 -21.14 184 138 H
2 *2.48368 41.83 Pk 30.2 -18.9 53.13 - - 74 -20.87 184 138 H
3 *2.4835 33.45 RMS 30.2 -18.9 44.75 54 -9.25 - - 184 138 H
4 *2.48351 33.52 RMS 30.2 -18.9 44.82 54 -9.18 184 138 H

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13019133-E2V2 DATE: 4/28/2020
FCC ID: BCGA2282

VERTICAL RESULT

125 UL Fremont,Sm Chamber B 2828 Jan 24 22:32: 32
2 T T
Restricted Bondedge
- Praoject Number
e [ Config:EUT Only
Mode: 11k 2472 MHz 1TX
Tested by:313088
185 -
g5
85
e
3 75
©
E
65
a veraoge Limit (dBul/m)
55} 3 =
/ \ 2
a5 # Ittt Lotk i A i Bt bt A M A ‘Ma'elu‘f'p&‘."v‘-
4
Y
35
2.46 1d. 3MHz/ 2.563
Frequency (GHz)
Fange (GHiz) [ZI Ref/Attn  Det/Avg Tups Sueep Ptz #5ps/Mode  Fosition | Renge (Ghz) REWUEY Ref/fttn  Det/Avg luge Susep Fts #5ps/fode  Fosition
L # X |
High CH Bondedge - U.TST 38915 12 Sep 2816 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF PRE0194893 Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) (dB) Reading (dBuvim) (dB) (dBuVvim) (@8) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2.4835 36.05 Pk 30.2 -18.9 47.35 - - 74 -26.65 290 388 \
3 *2.4835 27.07 RMS 30.2 -18.9 38.37 54 -15.63 - - 290 388 Vv
4 *2.4872 27.69 RMS 30.2 -18.9 38.99 54 -15.01 - - 290 388 \2
2 2.56071 38.6 Pk 30.1 -18.8 49.9 - - 74 -24.1 290 388 \

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

Frequency (GHz)

H:UL Fremant,5m Chamber A 2828 Jon 28 B9:14,57
Radiated Emissions 3-Meters
Project Munbar:
L Canfig:EUT Only
Mode: 1 1b 2412MHz 1 Tx
o Tested by 10419
85
Feak Lin dBull/m)
75
c
<
3 B5pe
@
a
= Avg Limit CdBul/m)
1 P |
1 3
L OO "
M ! Bupteeti ’
3 el T T MMM-—” s i
25
1 - 7 - - - - e —  is

Ronge (GF) REUVEN Ref/Atin  Bet/Avg Typs Soer Fts fwps/thdz  Fosition Range (6] [ Rei/ftn Det/fvg Tupe Sucep Pla  Fops/Mode  Positio
11-3 THC-3d8) /38 87/18 FERK/Fur AvgiRMS)  Auto BEEA  MH B-degs H | 3318 IMC-3B7/38k 67/ PERK /Par ug(RM5)  futo [ B-358de
b TST 38915 29 Dec 2015 Rev 9.5 24 Sep 2019
. UL Fremont,5m Chomber A 2828 Jon 28 B9:14:57
Radiated Emizsions 3-Meters
185 Project Number:
Coanfig:EUT Only
Made: 11k 2412MHz 1 Tx
Tested by: 19419
95k
B5)
Peck Limit C(dBul/m)
75
‘e
3
3 650
@
3 . o
= Avg Limit C(dBul/m)
55k =
5]
450 5
4 =)
Q
35 e L
250
1 1 18
Frequency (GHz)
Fange (6Hz) RN Ref7Atin  Dol/Avg Tups Swnop Pto  Hups/thds  Position Farge (6Hz) TR Ref/fitn Det/hvg Tupo Suoep Flo  Fups/fodo  Position
B.TST 38915 29 Dec 2815 Rev 9.5 24 Sep 2819

VERTICAL

Page 47 of 76

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

RADIATED EMISSIONS

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *3.61175 39.61 PK2 33.2 -29.5 43.31 - - 74 -30.69 135 H
*3.61434 28.19 MAv1 33.2 -29.4 31.99 54 -22.01 - - - 135 H
2 *7.28786 35.25 PK2 35.8 -23.1 47.95 - - 74 -26.05 208 157 H
*7.28758 22.07 MAv1 35.8 -23.1 34.77 54 -19.23 - - 208 157 H
3 *12.05845 35.86 PK2 38.7 -19.7 54.86 - - 74 -19.14 47 104 H
*12.05893 24.81 MAv1 38.7 -19.7 43.81 54 -10.19 - - a7 104 H
4 *3.7256 39.5 PK2 334 -29.1 43.8 - - 74 -30.2 99 144 \4
*3.72654 27.57 MAv1 33.4 -29.1 31.87 54 -22.13 - - 99 144 \
5 *7.35945 35.51 PK2 35.7 -23.1 48.11 - - 74 -25.89 0 149 \4
*7.36522 21.95 MAv1 35.7 -23.3 34.35 54 -19.65 - - 0 149 \4
6 *11.03863 34.78 PK2 37.9 -20 52.68 - - 74 -21.32 305 208 \
*11.04027 19.36 MAv1 37.9 -20 37.26 54 -16.74 - - 305 208 \4

* - indicates frequency in CFR47 Pt 15

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

MID CHANNEL, CH 6 RESULTS

UL Fremont, 5m Chomber A

2820 Jon 28

18:13:54

[N

Project Number:

Radiated Emissions 3-Meters

(dBul/m)

L Canfig:EUT Only
Mode: 1 1b 2437MHz 1Tx
Tested by 19419

95k

B85

Feak Limi dBul/m)
75 ‘
65 t

55

45)

3 TRV TOOF FAPT For oy
3 L
35 o
25
1 - 7 - - - - e —  is
Frequency (GHz)
Ronge (GF) REUVEN Ref/Atin  Bet/Avg Typs Sweer Fts fwps/thdz  Fosition Range (6] [ Rei/ftn Det/fvg Tupe Suzep Pla  Fops/Mode  Positio
1:1=3 IHC-3d8) /38 B7/18 FERK/Pur AvgiRMS)  Strocc(Ruto) 600 MAXH B-36egs 3316 1MC-3cB7/3BK BT, PERK/Par ug(RM5)  5mectiuta) 1Bk NN B-38dem H
b TST 38915 29 Dec 2015 Rev 9.5 24 Sep 2019
| ,‘EUL Fremant,5m Chomber A 2828 Jon 28 18:13:54
Radiated Emizsions 3-Meters
Project Number:
183 Coanfig:EUT Only
Made: 11k 2437MHz 1Tx
Tested by: 19419
95k
B5)
FPeak Limit (dBul/m)
75
‘e
3
3 650
@
3 o
= Avg Limit C(dBul/m)
550 =
5]
o
A5 5
=]
354
250
i FE—— — — - —_—— —
Frequency (GHz)
Fange (6Hz) RN Ref7Atin  Dol/Avg Tups Swnop Pto  Hups/thds  Position Farge (6Hz) TR Ref/fitn Det/hvg Tupo Sunep Flo  Fups/fodo  Position
B.TST 38915 29 Dec 2815 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13019133-E2V2
FCC ID: BCGA2282

DATE: 4/28/2020

RADIATED EMISSIONS

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *2.7444 44.32 PK2 32.4 -22.9 53.82 - - 74 -20.18 176 109 H
*2.74448 325 MAv1 324 -22.9 42 54 -12 - - 176 109 H
2 2.12988 44.79 PK2 317 -23.7 52.79 - - - - 194 148 H
3 * 477943 39.86 PK2 34.2 -27.5 46.56 - - 74 -27.44 232 381 H
*4.77894 27.43 MAv1 34.2 -27.5 34.13 54 -19.87 - - 232 381 H
4 *12.18626 37.07 PK2 38.9 -19.8 56.17 - - 74 -17.83 73 109 H
*12.18584 28.6 MAv1 38.9 -19.8 47.7 54 -6.3 - - 73 109 H
5 *7.30886 37.83 PK2 35.8 -23.4 50.23 - - 74 -23.77 0 111 \
*7.30977 27.76 MAv1 35.8 -23.4 40.16 54 -13.84 - - 0 111 \4
6 14.62155 33.93 PK2 39.6 -19.7 53.83 - - 214 217 \4

* - indicates frequency in CFR47 Pt 15

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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