FCC PART 15 SUBPART C
ISED RSS-247 ISSUE 2

CERTIFICATION TEST REPORT

For
Sengled Wifi Module
MODEL NUMBER: WF862
FCC ID: 2AGN8-WF862
IC: 20888-WF862
REPORT NUMBER: 4789788152.3.1-F2

ISSUE DATE: Mar 31, 2021

Prepared for

Sengled Co., Ltd.
Room 201/15,Building 1, N0.498, Guoshoujing Road, Pilot Free Trade Zone,
Shanghai City,China 201203

Prepared by

UL-CCIC COMPANY LIMITED
No. 2, Chengwan Road, Suzhou Industrial Park, People’s Republic of China
Tel: +86 769 22038881
Fax: +86 769 33244054
Website: www.ul.com

10-EM-F0878 — Issue 2.0
The results reported herein have been performed in accordance with the laboratory’s terms of accreditation. This report
shall not be reproduced except in full without the written approval of the Laboratory. The results in this report apply to the
test sample(s) mentioned above at the time of the testing period only and are not to be used to indicate applicability to
other similar products. This report does not imply that the product(s) has met the criteria for certification.



@ REPORT NO.: 4789788152.3.1-F2
Page 2 of 124

Revision History

Rev. Issue Date Revisions Revised By

-- 03/31/2021 Initial Issue -

UL-CCIC COMPANY LIMITED

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
10-EM-F0878 — Issue 2.0



REPORT NO

.. 4789788152.3.1-F2
Page 3 of 124

Summary of Test Results

Clause Test Items FCC/IC Rules Test Results
. FCC Part 15.247 (a) (2)
0,
1 6 dB BaBn:r\:\g\?\;[iZt?lnd 99% RSS-247 Clause 5.2 (a) Pass
RSS-Gen Clause 6.7
FCC Part 15.247 (b) (3)
2 Conducted Output Power RSS-247 Clause 5.4 (d) Pass
. FCC Part 15.247 (e)
3 Power Spectral Density RSS-247 Clause 5.2 (b) Pass
4 Conducted Bandedge and FCC Part 15.247 (d) Pass
Spurious Emission RSS-247 Clause 5.5
FCC Part 15.247 (d)
. FCC Part 15.209
5 Rag'as‘?g Esagﬁggg r‘;"”d FCC Part 15.205 Pass
P RSS-247 Clause 5.5
RSS-GEN Clause 8.9
6 Conducted Emission Test For FCC Part 15.207 Pass
AC Power Port RSS-GEN Clause 8.8
. FCC Part 15.203
7 Antenna Requirement RSS-GEN Clause 6.8 Pass
Remark:

1) The measurement result for the sample received is <Pass> according to < CFR 47 FCC
PART 15 SUBPART C, when <Accuracy Method> decision rule is applied.
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1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: Sengled Co., Ltd.
Address: Room 201/15,Building 1, N0.498, Guoshoujing Road, Pilot Free
Trade Zone, Shanghai City,China 201203

Manufacturer Information

Company Name: Sengled Co., Ltd.
Address: Room 201/15,Building 1, No.498, Guoshoujing Road, Pilot Free
Trade Zone, Shanghai City,China 201203

EUT Description

EUT Name: Sengled Wifi Module
Model: WF862
Brand Name: sengled
Sample Status: Normal
Sample ID: N/A
Sample Received Date: Mar 01, 2021
Date of Tested: Mar 01, 2021 ~ Mar 31, 2021
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC Part 15 Subpart C PASS
ISED RSS-247 Issue 2 PASS
ISED RSS-GEN Issue 5 PASS
Prepared By: Reviewed By:
W
Joyce Ren Shawn Wen
Engineer Laboratory Leader

Authorized Bv:
Cloms Zhng

Chris Zhong
Laboratory Manager
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with 558074 D01 15.247
Meas Guidance v05r02, 414788 D01 Radiated Test Site vO1r01, FCC CFR 47 Part 2, FCC CFR
47 Part 15, ANSI C63.10-2013, ISED RSS-247 Issue 2 and ISED RSS-GEN Issue 5.

3. FACILITIES AND ACCREDITATION

Accreditation
Certificate

A2LA (Certificate No.: 4338.01)

Shenzhen STS Test Services Co., Ltd.

has been assessed and proved to be in compliance with A2LA.
CNAS (Registration No.: L7649)

Shenzhen STS Test Services Co., Ltd.

has been assessed and proved to be in compliance with CNAS.

FCC (FCC Designation No.: 625569)

Shenzhen STS Test Services Co., Ltd.

has been recognized to perform compliance testing on equipment subject
to the Commission's Delcaration of Conformity (DoC) and Certification
rules

IC(Company No.: 12108A)

Shenzhen STS Test Services Co., Ltd.

has been registered and fully described in a report filed with

Industry Canada. The Company Number is 12108A.

Note: All tests measurement facilities use to collect the measurement data are located at
A 1/F, Building B, Zhuoke Science Park, N0.190 Chongging Road, HepingShequ, Fuyong Sub-
District, Bao’an District, Shenzhen, Guang Dong, China

UL-CCIC COMPANY LIMITED
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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
recognize national standards.

4.2. MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y + U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

No. Item Uncertainty
1 RF output power, conducted +0.7dB
2 Unwanted Emissions, conducted +3.0dB
3 All emissions, radiated 9K-30MHz +2.7dB
4 All emissions, radiated 30M-1GHz +4.4dB
5 All emissions, radiated 1G-6GHz +5.1dB
6 All emissions, radiated>6G +5.5dB
7 Conducted Emission (9KHz-150KHz) +2.8dB
8 Conducted Emission (150KHz-30MHz) +2.8dB

UL-CCIC COMPANY LIMITED
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

EUT Name Sengled Wifi Module

EUT Description The EUT is a Sengled Wifi Module.
Model WF862

Radio Technology IEEE802.11b/g/n HT20/n HT40

|EEE 802.11b: 2412MHz—2462MHz
Operation frequency | 'EEE 802.110: 2412MHz—2462MHz
IEEE 802.11n HT20: 2412MHz—2462MHz
IEEE 802.11n HT40: 2422MHz—2452MHz
IEEE 802.11b: DSSS(CCK)
|EEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

HEETEr IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

Power Supply Input: DC 3.3V

Hardware Version Vi

Software Version V6

5.2. MAXIMUM OUTPUT POWER

Frequenc Number of Max average
q y Transmit Frequency Channel Conducted

Range . IEE Std. 802.11

(MH2) Chains (MH2z) Number Power

(NTX) (dBm)

2400-2483.5 1 IEEE 802.11b 2412-2462 1-11]11] 15.75

2400-2483.5 1 IEEE 802.11g 2412-2462 1-11]11] 11.35

2400-2483.5 1 IEEE 802.11nHT20 | 2412-2462 1-11]11] 11.33

2400-2483.5 1 IEEE 802.11nHT40 | 2422-2452 3-9[7] 11.41

5.3. CHANNEL LIST

Channel Frequency Channel Frequency Channel Frequency
(MHZz) (MH2z) (MH2)
802.11b/g/n(20MH2)

1 2412 5 2432 9 2452

2 2417 6 2437 10 2457

3 2422 7 2442 11 2462

4 2427 8 2447 N/A N/A

802.11n(40MHz)

2422 6 2437 9 2452

4 2427 7 2442 N/A N/A

UL-CCIC COMPANY LIMITED
This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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| 5 | 2432 8 2447 N/A N/A
5.4, TEST CHANNEL CONFIGURATION
Test Mode Test Channel Frequency

WiFi TX(802.11b)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11g)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11n HT20)

CH1,CH6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11n HT40)

CH3,CHG6,CHY9

2422MHz, 2437MHz, 2452MHz

5.5. THE WORSE CASE CONFIGURATIONS

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band

Test Channel

Modulation Transmit
Mode Antenna NCB: 20MHz NCB: 40MHz
Number CH1 CH®6 CH 11 CH3 CH 6 CH 09
802.11b 1 35 35 35
802.11g 1 35 35 35 N/A
802.11n
HT20 1 35 35 35
802.11n
HT40 1 35 35 35

5.6. DESCRIPTION OF AVAILABLE ANTENNAS

Ant. Frequency (MHz) Antenna Type Antenna Gain (dBi)
1
1 2412-2472 PCB Antenna (Provided by applicant)
Transmit and o
Test Mode Receive Mode Description

IEEE 802.11b 1T, 1RX Chain 1 can be used as transmitting/receiving
antenna.

IEEE 802.11g 1T, 1RX Chain 1 can be used as transmitting/receiving
antenna.

IEEE 802.11n HT20 K1TX, 1RX Chain 1 can be used as transmitting/receiving
antenna.

IEEE 802.11n HT40 1TX, 1RX Chain 1 can be usztrj]tzsr.];[]raansmlttlng/recelvmg

10-EM-F0878 — Issue 2.0
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Item Equipment Brand Name Model Name P/N

1 Notebook Adapter DELL HSTNN-CA15 N/A

2 Personal computer DELL VOSTRO.3800 N/A

3 Serial port board N/A N/A N/A
I/O CABLES

Cable No Port Connector Type Cable Type Cilale Remarks

Length(cm)
1 DC Cable N/A N/A 120cm N/A

ACCESSORY

Item Accessory Brand Name | Model Name Description

1 N/A N/A N/A N/A

TEST SETUP

The EUT can work in engineering mode with firmware QRCT from QUALCOMM through a
Laptop.

SETUP DIAGRAM FOR TESTS

AC

Plug "¢ 4 c-1 E-2 E-3
Notebook Personal | Serial port EUT
Adapter computer board

UL-CCIC COMPANY LIMITED
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6. MEASURING INSTRUMENT AND SOFTWARE USED

Radiation Test equipment

Kind of Equipment Manufacturer Type No. Serial No. Last calibration|Calibrated until
Test Receiver R&S ESCI 101427 2020.10.12 | 2021.10.11
Signal Analyzer R&S FSV 40-N 101823 2020.10.10 | 2021.10.09
Active loop Antenna ZHINAN ZN30900C 16035 2019.07.11 | 2021.07.10
Bilog Antenna TESEQ CBL6111D 34678 2020.10.12 | 2022.10.11
Horn Antenna | SCHWARZBECK| BBHA 9120D 02014 2019.10.15 | 2021.10.14
SHF-EHF Horn
Antenna (18G- A-INFO LB-180400-KF | J211020657 | 2020.10.12 | 2022.10.11
40GHz)
Pre'AmeG“gezr) (0.1M- EM EM330 060665 2020.10.12 | 2021.10.11
Pre'Ang'ﬂg (1G- SKET LNPA-01018G-45| SK2018080901 | 2020.10.12 | 2021.10.11
Pre'ATopc';'_'ezr)ﬂSG' SKET LNPA-1840-50 | SK2018101801| 2020.10.10 | 2021.10.09
Temperature & HH660 Mieo N/A 2020.10.12 | 2021.10.11
Humidity
Turn table EM SC100 1 60531 N/A N/A
Antenna mast EM SC100 N/A N/A N/A
Band Reject Filter
(2.4.2 5GH2) COM-MW | ZBSF-2400-2500 N/A 2020.10.12 | 2021.10.11
Test SW FARAD EZ-EMC(Ver.STSLAB-03A1 RE)
Conduction Test equipment
Kind of Equipment Manufacturer Type No. Serial No. Last calibration|Calibrated until
Test Receiver R&S ESCI 101427 2020.10.12 2021.10.11
LISN R&S ENV216 101242 2020.10.12 | 2021.10.11
LISN EMCO 3810/2NM 23625 2020.10.12 | 2021.10.11
Temperature & HH660 Mieo N/A 2020.10.13 | 2021.10.12
Humidity
Test SW FARAD EZ-EMC(Ver.STSLAB-03A1 RE)

10-EM-F0878 — Issue 2.0

UL-CCIC COMPANY LIMITED
This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.




Q,

REPORT NO.: 4789788152.3.1-F2
Page 13 of 124

RF Connected Test

Kind of Equipment Manufacturer Type No. Serial No. Last calibration|Calibrated until
MY55520005 2020.10.10 2021.10.09
MY55520006 2020.10.10 2021.10.09
Power Sensor Keysight U2021XA
MY56120038 2020.10.10 2021.10.09
MY56280002 2020.10.10 2021.10.09
Signal Analyzer Agilent N9020A MY51110105 2021.03.04 2022.03.03
Temperature & HH660 Mieo N/A 2020.10.13 | 2021.10.12
Humidity
MIMO Power .
Keysight U2021XA MY55520005 2020.10.10 2021.10.09
measurement test Set
Test SW FARAD EZ-EMC(Ver.STSLAB-03A1 RE)

10-EM-F0878 — Issue 2.0
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7. MEASUREMENT METHODS

No. Test Item KDB Name Section
1 | 6 dB Bandwidth and 99% Bandwidth 558074 D01 15.247 Meas 8.2
Guidance v05r02
558074 D01 15.247 Meas
2 Conducted Output Power Guidance vO5r02 8.1.3
. 558074 D01 15.247 Meas
3 Power Spectral Density Guidance vO5r02 8.4
4 Out-of-band emissions in non-restricted 558074 D01 15.247 Meas 8.5
bands Guidance v05r02 )
5 Out-of-band emissions in restricted 558074 D01 15.247 Meas 8.6
bands Guidance v05r02 )
558074 D01 15.247 Meas
6 Band-edge Guidance v05r02 8.7
2 | Conducted Emlssgr;r'[est For AC Power ANSI C63.10-2013 6.2

UL-CCIC COMPANY LIMITED
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8. ANTENNA PORT TEST RESULTS
8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST ENVIRONMENT

Temperature 25°C Relative Humidity  [60%
Atmosphere Pressure 101kPa Test Voltage DC 3.3V
RESULTS
Mode On Time | Period Duty)f:ycle Duty Cycle [():l(J)tr):e?:}[/iglr? Minliﬁum
(msec) (msec) (Linear) (%) Factor VBW
(db) (KHz)
11b 12.480 12.510 0.9976 99.76 0.01 0.08
119 2.085 2.195 0.9499 94.99 0.22 0.48
11n20 1.945 2.050 0.9488 94.88 0.23 0.51
11n40 0.957 1.077 0.8886 88.86 0.51 1.04

Note: Duty Cycle Correction Factor=10log(1/x).
Where: x is Duty Cycle(Linear)
Where: B is On Time
When Duty Cycle > 98%, VBW < RBW/100; When Duty Cycle < 98%, VBW = 1/B;
Set the final test VBW = 2KHz;

UL-CCIC COMPANY LIMITED
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11b ON TIME AND DUTY CYCLE MID CH

e

SENSE:INT] |

08:53:09 PMMar 04, 2021

[BE Keysight Spectrum Analyzer - Swept SA
RL | RF [500 ac |
Marker

3 A 12.5100 ms

PNO: Fast —+— 11ig: FreeRun
IFGain:Low Atten: 26 dB

[
Avg Type: Log-Pwr

TRACE[([ 23456
TYPE| WA
DeT|P

Ref Offset5 dB

10 dBidiv_ Ref 20.00 dBm
Log

100

0.00

-100

-200

-30.0

-40.0

-50.0

-60.0

=700

Center 2.437000000 GHz
Res BW 1.0 MHz

| [ viood
1 A2 t (A
F t

2
3 A4 t (a)
4 F t

#VBW 1.0 MHz

12.48 ms (A)
1.860 ms
1251 ms (A)

1.860 ms -54.67 dBm

Span 0 Hz
Sweep 30.00 ms (1001 pts)

11g ON TIME AND DUTY CYCLE MID CH

[ Keysight Spectrum Analyzer - Swept SA

oo Je=]

RL RF [s0Q  ac |

SENSE:INT| |

08:49:07 PMMar 04, 2021

E
]
Marker 3 A 2.19500 ms

Avg Type: Log-Pwr

—»—~ Trig: FreeRun
Atten: 26 dB

PNO: Fast
IFGain:Low

TRACE] 3456
TYPE| WAAAAFAAAAR
DET|P

Ref Offset§ dB

10 dBidiv Ref 20.00 dBm
Log

100

0.00

-100

-200

-30.0

-400
-50.0

-60.0

-700

Center 2.437000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

2.085 ms (A)
445.0 us
2.195 ms (A)

445.0 us -65.90 dBm

Span 0 Hz
Sweep 5.000 ms (1001 pts)

UL-CCIC COMPANY LIMITED
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11n HT20 ON TIME AND DUTY CYCLE MID CH
E Keysight Spectrum Analyzer - Swept SA T e ]
[

RL | RF |50 ac | | | SENSE:INT| | | 08:48:16 PMMar 04, 2021

arker 3 A 2.05000 ms Avg Type: Log-Pwr TRACE[[ 356
PNO: Fast —+— 11ig: FreeRun TYPE| WiAAAY
IFGain:Low Atten: 26 dB DET]|

P

Ref Offset5 dB
‘IL%gBldiv Ref 20.00 dBm

WDDI

0.00

-100

-200

-30.0

-40.0

-50.0

-60.0

=700

Center 2.437000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)

[l x| v | FUcron | FUKCTonwWD
t (A) 1.945 ms (A} 1.50dB
t 345.0 us -55.86 dBm
2.050 ms (A) 1.01dB
345.0 us -55.86 dBm

11n HT40 ON TIME AND DUTY CYCLE MID CH
E Keysight Spectrum Analyzer - Swept $4 \i/\iﬂél_
[

RL | RF |50 ac | | | SENSE:INT| | [ 08:47:05 PMMar 04, 2021
arker 3 A 1.07700 ms Avg Type: Log-Pwr TRACE] 56
PNO: Fast —+— 1rig: FreeRun TYRE| W

IFGain:Low Atten: 20 dB DET]

P

Ref Offset5 dB
‘IL%’dBldiv Ref 15.00 dBm

500 I i

-5.00

-150

=250

=350

-45.0

-55.0

-65.0

=750

Center 2.437000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)

[Doemovdrclsc] % T v [ uncrion [ Fukcronwoi]
1 A2 t (A 957.0 us (A)

2 F t 495.0 us

A4 t (A) 1.077 ms (A)

F t 495.0 us

3
4
5
6
7
8
9

10
1

«

MsG
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8.2. 6dB DTS BANDWIDTH AND 99% BANDWIDTH

LIMITS
FCC Partl5 (15.247) Subpart C
RSS-247 ISSUE 2
. . Frequency Range
Section Test Item Limit (MH2)
FCC 15.247(a)(2) , _ i
RSS-247 5.2 (a) 6 dB Bandwidth >= 500KHz 2400-2483.5
RSS-Gen Clause 6.7 | 99% Bandwidth For reporting 2400-2483.5
purposes only.
TEST PROCEDURE
Connect the UUT to the spectrum analyzer and use the following settings:
Center Frequency The centre frequency of the channel under test
Detector Peak
RBW For 6dB Bandwidth :100K
For 99% Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW
For 99% Bandwidth : approximately 3xRBW
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and measure the maximum width of the emission that is constrained
by the frequencies associated with the two outermost amplitude points (upper and lower

frequencies) that are attenuated by 6 dB and 99% relative to the maximum level measured in
the fundamental emission.

TEST SETUP

EUT Attenuator Spectrum Analyser

UL-CCIC COMPANY LIMITED
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TEST ENVIRONMENT

Temperature 25°C Relative Humidity  [60%

Atmosphere Pressure 101kPa Test Voltage DC 3.3V

RESULTS

8.2.1.802.11b MODE
Channel Frequency 6dB bandwidth 99% bandwidth Limit Result
(MHz) (MHz) (MHz) (kHz)

CHO1 2412 10.06 14.855 >500KHz Pass
CHO06 2437 10.07 14.856 >500KHz Pass
CH11 2462 10.06 14.854 >500KHz Pass

6 dB BANDWIDTH CHO1

B Keysight Spectrum Analyzer - Occupied BW

o e sl

RL |

RF [s00 ac | |

| SENSE:INT|

08:09:20 PMMar 04, 2021

[Center Freq 2.412000000 GHz |

#IFGain:Low

Center Freq: 2.412000000 GHz
o  Trig: FreeRun
#Atten: 36 dB

Avg|Hold:>10/10

Radio Device: BTS

Radio Std: None

10 dB/div

Ref 22.00 dBm

Log
120

200

-6.00

180

-28.0

-35.0

450

-68.0

-68.0

Center 2.412 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 20 MHz
Sweep 2.533 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

14.813 MHz
48.236 kHz

10.06 MHz x dB

Total Power

OBW Power

22.3 dBm

99.00 %
-6.00 dB

10-EM-F0878 — Issue 2.0
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6 dB BANDWIDTH CHO6

BN Keysight Spectrum Analyzer - Occupied BW (==
RL | RF [s0Q ac | | SENSE:INT] | | 08:11:43 PMMar 04, 2021
Center Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
oo Trig: FreeRun Avg|Hold:>10M10
‘ #FGain:Low #Atten: 36 dB Radio Device: BTS

10 dBIdiv Ref 22.00 dBm
Log

120

200 o flon,
-5.00

-18.0

-26.0

-35.0
-45.0

-55.0

-65.0

Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms

Occupied Bandwidth Total Power 22.1 dBm
14.830 MHz

Transmit Freq Error 13.263 kHz OBW Power 99.00 %
x dB Bandwidth 10.07 MHz x dB -6.00 dB

MSG STATUS

6 dB BANDWIDTH CH11

B Keysight Spectrum Analyzer - Occupied BW [ <
RL | RF |50 AC | | | SENSE:INT| | | 08:16:31 PM Mar 04, 2021
ICenter Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
o0 Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
Log
120

200

-6.00

-18.0

-28.0

-35.0

-45.0

-58.0

-65.0

Center 2462 GHz Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533ms

Occupied Bandwidth Total Power 21.8 dBm
14.828 MHz

Transmit Freq Error -4.930 kHz OBW Power 99.00 %

x dB Bandwidth 10.06 MHz x dB -6.00 dB

UL-CCIC COMPANY LIMITED

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
10-EM-F0878 — Issue 2.0



REPORT NO.: 4789788152.3.1-F2
Page 21 of 124

99% BANDWIDTH CHO1
B Keysight Spectrum Analyzer - Occupied BW

[E=N =

RL | RF [s00 ac | | | SENSE:INT]| |A\ALTGN AUTO/NO RF |

08:40:50 PMMar 04, 2021

ICenter Freq 2.412000000 GHz | !
oo Trig: Free Run
| #IFGain:Low #Atten: 30 dB

Center Freq: 2.412000000 GHz
Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

10 dB/div Ref 20.00 dBm

Log
10.0

000

-10.0

-20.0

-30.0

-40.0

-60.0

-60.0

-70.0

Center 2.412 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 20 MHz
Sweep 1ms

Occupied Bandwidth Total Power 18.7 dBm

14.855 MHz
43.167 kHz OBW Power
10.16 MHz x dB

Transmit Freq Error
x dB Bandwidth

99% BANDWIDTH CHO6

BN Keysight Spectrum Analyzer - Occupied BW

[E=S[F=H"=

RL | RF [s0Q ac | | SENSE:INT] [A\ALTGN AUTO/NO RF_|

08:40:27 PM Mar 04, 2021

ICenter Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz

‘ —, Trig: FreeRun Avg|Hold:>10/10

#FGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm

Log
100

0.00

-10.0

-20.0

-530.0

-40.0

-50.0

-60.0

-70.0

Center 2.437 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 20 MHz
Sweep 1ms

Occupied Bandwidth Total Power 19.1 dBm

14.856 MHz
18.810 kHz OBW Power
10.16 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB
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99% BANDWIDTH CH11

BN Keysight Spectrum Analyzer - Occupied BW (==
RL | RF [soe ac [ | | SENSE:INT] [ ALIGN AUTO/NO RF_| 08:38:59 PMMar 04, 2021
ICenter Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
> Trig: FreeRun Avg|Hold:>1010
| #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
Log
100

0.00
-10.0

-20.0

-30.0
-40.0

-50.0

-60.0
-70.0

Center 2.462 GHz Span 20 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 19.0 dBm
14.854 MHz

Transmit Freq Error 2.026 kHz OBW Power 99.00 %

x dB Bandwidth 10.16 MHz x dB -6.00 dB
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8.2.2.802.11g MODE
Frequency 6dB bandwidth 99% bandwidth Limit
Channel (MH2) (MH2) (MHz) (kH2) Result
CHO1 2412 16.54 16.809 =500KHz Pass
CHO06 2437 16.54 16.808 2500KHz Pass
CH11 2462 16.54 16.815 2500KHz Pass

6 dB BANDWIDTH CHO1

e )

E Keysight Spectrum Analyzer - Occupied BW.

RL | RF [s0@

ac | | | SENSE:INT]

09:04:43 PM Mar 04, 2021

Center Freq 2.412000000 GHz |

e
#FGain:Low

[
Center Freq: 2.412000000 GHz
) Trig: FreeRun
#Atten: 36 dB

AvglHold:>10/10

Radio Std: None

Radio Device: BTS

Ref 22.00

10 dBidiv
Log

dBm

120

200

-5.00

-18.0

-28.0

-35.0

-48.0

-58.0

-58.0

Center 2.412 GHz
#Res BW 100 kHz

#/BW 300 kHz

Span 24 NHz
Sweep 3ms

Transmit Freq Errol
x dB Bandwidth

Occupied Bandwidth

16.437 MHz

r 10.732 kHz

16.54 MHz x dB

Total Power

17.3 dBm

OBW Power

UL-CCIC COMPANY LIMITED
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6 dB BANDWIDTH CHO6

BN Keysight Spectrum Analyzer - Occupied BW

[E=S[F=H"=

RL I RF [50Q@ ac | |

SENSE:INT]

09:06:50 PM Mar 04, 2021

ICenter Freq 2.437000000 GHz |

e
‘ #FGain:Low

[
Center Freq: 2.437000000 GHz
,  Trig: Free Run Avg|Hold:>10M10
#Atten: 36 dB

Radio Std: None

Radio Device: BTS

Ref 22.00 dBm

10 dBidiv
Log

120

200

-5.00

-18.0

-26.0

-35.0

-45.0

-55.0

-65.0

Center 2.437 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 24 MHz
Sweep 3ms

Occupied Bandwidth

16.438 MHz
Transmit Freq Error 4.713 kHz
x dB Bandwidth 16.54 MHz

Total Power 16.7 dBm
OBW Power 99.00 %
x dB -6.00 dB

STATUS

6 dB BANDWIDTH CH11

B Keysight Spectrum Analyzer - Occupied BW

[E=R ==

RL | RF [s0e ac |

SENSE:INT|

09:11:54 PMMar 04, 2021

|
[Center Freq 2.462000000 GHz |

| #IFGain:Low

[
Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 36 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref 22.00 dBm

Log
120

200

-6.00

-18.0

-28.0

-38.0

-48.0

-58.0

-68.0

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 24 MHz
Sweep 3 ms

Occupied Bandwidth

16.439 MHz
1.220 kHz
16.54 MHz

Transmit Freq Error
X dB Bandwidth

Total Power 16.5 dBm

OBW Power
x dB

99.00 %
-6.00 dB

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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99% BANDWIDTH CHO1

BN Keysight Spectrum Analyzer - Occupied BW [i“i"g:
RL | RF [soQ ac | | SENSE:INT] [ ALIGN AUTO/NORF | 08:41:14 PM Mar 04, 2021
Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None
o Trig: FreeRun Avg[Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log
100

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-50.0

-70.0

Center 2.412 GHz

Span 24 NHz
#Res BW 300 kHz #VBW 1 MHz

Sweep 1ms

Occupied Bandwidth Total Power 17.0 dBm
16.809 MHz

Transmit Freq Error -78.643 kHz OBW Power 99.00 %
x dB Bandwidth 16.42 MHz x dB -6.00 dB

99% BANDWIDTH CHO6

BE Keysight Spectrum Analyzer - Occupied BW [
RL | RF |50 AC | | | SENSE:INT| |A\ALTGN AUTO/NO RF | 08:41:35 PM Mar 04, 2021
ICenter Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
o0 Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log
100

0.00

-10.0

-20.0
-30.0
-40.0

-60.0

-60.0

-70.0

Center 2.437 GHz

Span 24 MHz
#Res BW 300 kHz #VBW 1 MHz

Sweep 1ms

Occupied Bandwidth Total Power 17.4 dBm
16.808 MHz

Transmit Freq Error -91.738 kHz OBW Power
x dB Bandwidth 16.43 MHz x dB

UL-CCIC COMPANY LIMITED
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99% BANDWIDTH CH11

BN Keysight Spectrum Analyzer - Occupied BW (==
RL | RF [soe ac [ | | SENSE:INT] [ ALIGN AUTO/NO RF_| 08:41:56 PMMar 04, 2021
ICenter Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
> Trig: FreeRun Avg|Hold:>1010
| #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
Log
100

0.00

-10.0
-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.462 GHz Span 24 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.4 dBm
16.815 MHz

Transmit Freq Error -100.88 kHz OBW Power 99.00 %

x dB Bandwidth 16.43 MHz x dB -6.00 dB

UL-CCIC COMPANY LIMITED
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8.2.3. 802.11n HT20 MODE
Frequency 6dB bandwidth 99% bandwidth Limit
Channel (MH2) (MH2) (MHz) (kH2) Result
CHO1 2412 17.72 17.857 =500KHz Pass
CHO06 2437 17.69 17.850 2500KHz Pass
CH11 2462 17.68 17.856 2500KHz Pass

6 dB BANDWIDTH CHO1

BN Keysight Spectrum Analyzer - Occupied BW

| =[RS

RL | RF [s0a

ac | | | SENSE:INT]

09:16:34 PM Mar 04, 2021

Center Freq 2.412000000 GHz |

#IFGain:Low

Center Freq: 2.412000000 GHz
—) Trig: FreeRun
#Atten: 36 dB

Avg|Hold:>10/10

Radio Device: BTS

Radio Std: None

10 dB/div

Ref 22.00 dBm

Log
120

200

-5.00

180

-26.0

-38.0

-48.0

-58.0

-66.0

Center 2.412 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 26 MHz
Sweep 3.267 ms

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

17.635 MHz

30.599 kHz
17.72 MHz x dB

Total Power

OBW Power

16.2 dBm

UL-CCIC COMPANY LIMITED
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6 dB BANDWIDTH CHO6

BN Keysight Spectrum Analyzer - Occupied BW

[E=S[F=H"=

RL I RF [50Q@ ac | |

SENSE:INT]

09:19:29 PM Mar 04, 2021

ICenter Freq 2.437000000 GHz |

e
‘ #FGain:Low

[
Center Freq: 2.437000000 GHz
Trig: Free Run Avg|Hold:>10M10

#Atten: 36 dB

Radio Std: None

Radio Device: BTS

10 dBIdiv Ref 22.00 dBm
Log

120

200

-5.00

-18.0

-26.0

-35.0

-45.0

-55.0

-65.0

Center 2.437 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 26 MHz
Sweep 3.267 ms

Occupied Bandwidth

17.634 MHz
Transmit Freq Error 24.416 kHz
x dB Bandwidth 17.69 MHz

Total Power 16.5 dBm
OBW Power 99.00 %
x dB -6.00 dB

STATUS

6 dB BANDWIDTH CH11

B Keysight Spectrum Analyzer - Occupied BW

[N

RL | RF [50Q ac |

SENSE:INT| | |

09:21:40 PMMar 04, 2021

|
ICenter Freq 2.462000000 GHz |

| #FGain:Low

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 36 dB

Radio Std: None

Radio Device: BTS

Ref 22.00 dBm

10 dB/div
Log
120

200

-6.00

-18.0

-250

-38.0

-48.0

-58.0

-66.0

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 26 MHz
Sweep 3.267 ms

Occupied Bandwidth

17.634 MHz
21.227 kHz
17.68 MHz

Transmit Freq Error
X dB Bandwidth

Total Power 16.5 dBm

OBW Power 99.00 %
x dB -6.00 dB

UL-CCIC COMPANY LIMITED
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99% BANDWIDTH CHO1

=l e ]

AC | [ SENSE:INT] |A\ALIGN AUTO/NO RF |

08:42:29 PMMar 04, 2021

M Keysight Spectrum Analyzer - Occupied BW
RL I RF [s0@
[+

enter Freq 2.412000000 GHz |

Center Freq: 2.412000000 GHz

— Trig: FreeRun Avg[Hold:>10/10
-
#FGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 20.00 dBm

10 dBidiv
Log

100

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-50.0

-70.0

Center 2.412 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 26 MHz
Sweep 1ms

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power 17.0 dBm

17.857 MHz
13.044 kHz
17.64 MHz

OBW Power
x dB

99.00 %
-6.00 dB

99% BANDWIDTH CHO6

BN Keysight Spectrum Analyzer - Occupied BW

[E=E=E=

RL [ RF [s0g

AC_| [ SENSE:INT] [A\ALIGN AUTO/NO RF |

08:42:51 PMMar 04, 2021

ICenter Freq 2.437000000 GHz |

Center Freq: 2.437000000 GHz

— Trig: Free Run Avg|Hold:>10M10
-
#FGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

10 dBidiv

Ref 20.00 dBm

Log
100

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.437 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 26 MHz
Sweep 1ms

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power 17.4 dBm

17.850 MHz
-305 Hz
17.63 MHz

OBW Power
x dB

99.00 %
-6.00 dB

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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99% BANDWIDTH CH11

BN Keysight Spectrum Analyzer - Occupied BW (==
RL | RF [soe ac [ | | SENSE:INT] [ ALIGN AUTO/NO RF_| 08:43:16 PMMar 04, 2021
ICenter Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
> Trig: FreeRun Avg|Hold:>1010
| #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
Log
100

0.00

-10.0
-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.462 GHz Span 26 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.3 dBm
17.856 MHz

Transmit Freq Error -11.394 kHz OBW Power 99.00 %

x dB Bandwidth 17.63 MHz x dB -6.00 dB

UL-CCIC COMPANY LIMITED

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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8.2.4.802.11n HT40 MODE

Channel Frequency 6dB bandwidth | 99% bandwidth Limit Result
(MHz) (MHz) (MHz) (kHz)
CHO3 2422 36.37 35.695 >500KHz Pass
CHO6 2437 36.37 35.684 >500KHz Pass
CHO09 2452 36.36 35.685 >500KHz Pass

6 dB BANDWIDTH CHO3

BE Keysight Spectrum Analyzer - Occupied BW

=l o e

RL | RF [50Q

AC | | | SENSE:INT| |

09:24:03 PMMar 04, 2021

Center Freq 2.422000000 GHz |

|
Center Freq: 2.422000000 GHz

) Trig: FreeRun Avg|Hold:>10/10
-

#FGain:Low #Atten: 38 dB

Radio Std: None

Radio Device: BTS

10 dBidiv

Ref 22.00 dBm

Log
120

200

-5.00

-18.0

-28.0

-38.0

-43.0

-58.0

-58.0

Center 2.422 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 54 MHz
Sweep 6.667 ms

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power 15.9 dBm

35.815 MHz
43.908 kHz
36.37 MHz

OBW Power
x dB

99.00 %
-6.00 dB

UL-CCIC COMPANY LIMITED
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6 dB BANDWIDTH CHO6

B Keysight Spectrum Analyzer - Occupied BW [ <
RL | RF |50 AC | | | SENSE:INT| | | 09:26:07 PM Mar 04, 2021
ICenter Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
o0 Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
Log
120

200

-6.00

-18.0

-28.0

-35.0

-45.0

-58.0

-65.0

Center 2437 GHz Span 54 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 6.667 ms

Occupied Bandwidth Total Power 15.9 dBm
35.812 MHz

Transmit Freq Error 30.208 kHz OBW Power 99.00 %
x dB Bandwidth 36.37 MHz x dB -6.00 dB

6 dB BANDWIDTH CHO09

B Keysight Spectrum Analyzer - Occupied BW [E=nE=m==
RL | RF [soe ac [ | SENSE:INT| | | 09:28:42 PMMar 04, 2021
Center Freq 2.452000000 GHz ‘ Center Freq: 2.452000000 GHz Radio Std: None
oo Trig: FreeRun Avg|Hold:>1010
| #FGain:Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
Log

120

200

-5.00

-18.0

-28.0

-38.0

-48.0

-58.0

-68.0

Center 2.452 GHz Span 54 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.667 ms

Occupied Bandwidth Total Power 16.0 dBm
35.811 MHz

Transmit Freq Error 20.229 kHz OBW Power
x dB Bandwidth 36.36 MHz x dB

UL-CCIC COMPANY LIMITED

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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99% BANDWIDTH CHO3

B Keysight Spectrum Analyzer - Occupied BW = o e
RL | RF |50 ac | | | SENSE:INT| JA\ALIGN AUTO/NO RF | 08:45:22 PM Mar 04, 2021
Center Freq 2.422000000 GHz | Center Freq: 2.422000000 GHz Radio Std: None
[vu] Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
100
0.00
0.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
Center 2.422 GHz Span 54 MHz
#Res BW 390 kHz #VBW 8 MHz Sweep 1ms
Occupied Bandwidth Total Power 17.4 dBm
35.695 MHz
Transmit Freq Error 115.89 kHz OBW Power 99.00 %
x dB Bandwidth 35.79 MHz x dB -6.00 dB
[MSG STATUS|

99% BANDWIDTH CHO6

BN Keysight Spectrum Analyzer - Occupied BW (==
RL | RF [s0Q ac | | SENSE:INT] [A\ALTGN AUTO/NO RF_| 08:44:35 PM Mar 04, 2021
Center Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
oo Trig: FreeRun Avg|Hold:>10M10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

100

0.00
-10.0
-20.0

-530.0

-40.0
-50.0
-60.0

-70.0

Center 2.437 GHz Span 54 MHz
#Res BW 390 kHz #VBW 8 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.5 dBm
35.684 MHz

Transmit Freq Error 98.017 kHz OBW Power 99.00 %
x dB Bandwidth 35.84 MHz x dB -6.00 dB

UL-CCIC COMPANY LIMITED

This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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99% BANDWIDTH CHO9

BN Keysight Spectrum Analyzer - Occupied BW (==
RL | RF [soe ac [ | | SENSE:INT] [ ALIGN AUTO/NO RF_| 08:45:00 PMMar 04, 2021
ICenter Freq 2.452000000 GHz ‘ Center Freq: 2.452000000 GHz Radio Std: None
> Trig: FreeRun Avg|Hold:>1010
| #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
Log
100

0.00

-10.0
-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.452 GHz Span 54 MHz
#Res BW 390 kHz #/BW 8 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.5 dBm
35.685 MHz

Transmit Freq Error 88.695 kHz OBW Power 99.00 %

x dB Bandwidth 35.79 MHz x dB -6.00 dB

UL-CCIC COMPANY LIMITED
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8.3. CONDUCTED OUTPUT POWER

LIMITS
FCC Partl5 (15.247) Subpart C
RSS-247 ISSUE 2
Section Test ltem Limit Frequency Range
(MH2z)
FCC 15.247(b)(3) Conducted i
RSS-247 5.4 (d) Output Power 1 watt or 30dBm 2400-2483.5

TEST PROCEDURE

802.11 b,g,n20:

Place the EUT on the table and set it in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the Power sensor.

Measure peak and average power each channel.

802.11 n40:

Maximum peak conducted output power:

The following procedure can be used when the maximum available RBW of the instrument is
less than the DTS bandwidth:

a) Set the RBW =1 MHz.

b) Set the VBW 2 [3 x RBW].

c) Set the span 2 [1.5 X DTS bandwidth].

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the instrument’s band/channel power measurement function with the band limits set
equal to the DTS bandwidth edges (for some instruments, this may require a manual override to
select the peak detector). If the instrument does not have a band power function, then sum the
spectrum levels (in linear power units) at intervals equal to the RBW extending across the DTS

channel bandwidth.

Maximum conducted (average) output power:

The procedure for this method is as follows:

a) Measure the duty cycle D of the transmitter output signal.
b) Set span to at least 1.5 times the OBW.

c) Set RBW = 1% to 5% of the OBW, not to exceed 1 MHz.

d) Set VBW 2> [3 X RBW].
e) Number of points in sweep > [2 X span / RBW]. (This gives bin-to-bin spacing [1 RBW / 2, so

that narrowband signals are not lost between frequency bins.)
f) Sweep time = auto.
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g) Detector = RMS (i.e., power averaging), if available. Otherwise, use the sample detector
mode.

h) Do not use sweep triggering. Allow the sweep to “free run.”

i) Trace average at least 100 traces in power averaging (rms) mode; however, the number of
traces to be averaged shall be increased above 100 as needed such that the average
accurately represents the true average over the ON and OFF periods of the transmitter.

j) Compute power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function with band limits set equal to the OBW band
edges. If the instrument does not have a band power function, then sum the spectrum levels (in
power units) at intervals equal to the RBW extending across the entire OBW of the spectrum.
k) Add [10 log (1 / D)], where D is the duty cycle, to the measured power to compute the
average power during the actual transmission times (because the measurement represents an
average over both the ON and OFF times of the transmission). For example, add [10 log
(1/0.25)] = 6 dB if the duty cycle is 25%.

TEST SETUP

802.11 b, g, n HT20:

EUT Attenuator Power sensor and Meter

802.11 n HT40:

EUT Attenuator Spectrum
TEST ENVIRONMENT
Temperature 25°C Relative Humidity  [60%
Atmosphere Pressure 101kPa Test Voltage DC 3.3V
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RESULTS
8.3.1.802.11b MODE
Maximum Maximum
Frequency Conducted Output | Conducted Output LIMIT
destCnannel Power (PK) Power (AVG)
(MHz) (dBm) dBm
CHO1 2412 18.78 15.75 30
CHO06 2437 18.29 15.50 30
CH11 2462 17.87 15.69 30
8.3.2.802.11g MODE
Maximum Maximum
Frequency Conducted Output | Conducted Output LIMIT
Test Channel Power (PK) Power (AVG)
(MHz) (dBm) dBm
CHO1 2412 20.39 11.17 30
CHO06 2437 20.54 11.34 30
CH11 2462 20.56 11.35 30
8.3.3.802.11n HT20 MODE
Maximum Maximum
Frequency Conducted Output | Conducted Output LIMIT
Test Channel Power (PK) Power (AVG)
(MHz) (dBm) dBm
CHO1 2412 19.70 10.93 30
CHO6 2437 20.06 11.22 30
CH11 2462 19.92 11.33 30
8.3.4. 802.11 n HT40 MODE
Maximum Read Maximum malj:ir:ﬁllljm
Test Frequency C%ﬂ%ﬂf e Oﬁ?pnu(:u;gs\?er Duty factor C(glgtutﬁfd LIMIT
Channel Power (PK) (AVG) Power 'E’AVG)
(MHz) (dBm) (dB) dBm dBm
CHO3 2422 19.55 10.59 0.51 11.10 30
CHO6 2437 19.22 10.88 0.51 11.39 30
CHO09 2452 19.70 10.90 0.51 11.41 30
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RSS-247 EIRP Power

TX 802.11b Mode
Tes Frequency | Peak Power Arg‘:‘n”a EIRP Power |  LIMIT
Sdnne (MHz) (dBm) (dBi) (dBm) dBm
CHO1 2412 18.78 1.00 19.78 36.02
CHO6 2437 18.29 1.00 19.29 36.02
CH11 2462 17.87 1.00 18.87 36.02
TX 802.11g Mode
Test Frequency | Peak Power Argz?nna EIRP Power LIMIT
Channel (MH2) (dBm) (dBi) (dBm) dBm
CHO1 2412 20.39 1.00 21.39 36.02
CHO6 2437 20.54 1.00 21.54 36.02
CH11 2462 20.56 1.00 21.56 36.02
TX 802.11n20 Mode
Test Frequency | Peak Power Argz?nna EIRP Power LIMIT
Channel (MH2) (dBm) (dBi) (dBm) dBm
CHO1 2412 19.70 1.00 20.70 36.02
CHO6 2437 20.06 1.00 21.06 36.02
CH11 2462 19.92 1.00 20.92 36.02
TX 802.11n40 Mode
Average Antenna

Cr-:-;r?;a Frequency Power Gain EIRP Power LIMIT
(MHz) (dBm) (dBi) (dBm) dBm

CHO3 2422 19.55 1.00 20.55 36.02
CHO6 2437 19.22 1.00 20.22 36.02
CHO09 2452 19.70 1.00 20.70 36.02
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802.11n HT40 Maximum Conducted Output Power (PK) CHO3

Agilent Spectrum Analyzer - Channel Power

RL RF S0Q  AC SENSE:IMT] ALIGN AUTO 02:34:05 PM Mar 31, 202
Center Freq 2.422000000 GHz ‘ Center Freq: 2.422000000 GHz Radio Std: None
(v} Trig: Free Run Avg[Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
fLog
105
500
-9.50
195
-29.5
395
-49.5
-59.5
595
Center 2.422 GHz Span 54.56 MHz|
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
19.55 dBm /36.37 M} -55.99 dBm m:z |}
IMSG STATUS

802.11n HT40 Maximum Conducted Output Power (PK) CHO6

Agilent Spectrum Analyzer - Channel Power
RF : ALIGN AUTO 02:42:15 PM Mar 31, 202
ICenter Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
o0 Trig: Free Run Avg|Hold:>100i100
‘ #IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref Offset 0.5 dB
10 dBldiv Ref 20.50 dBm
Log
105

Center 2.437 GHz Span 54.56 MHz|
Res BW 1 MHz #VBW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

19.22 dBm 136.37 M} -56.33 dBm Hz |}
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802.11n HT40 Maximum Conducted Output Power (PK) CHO3

Agilent Spectrum Analyzer - Channel Power
ALIGN AUTO 02:41:15 PM Mar 31, 202,
ICenter Freq 2.452000000 GHz ‘ Center Freq: 2.452000000 GHz Radio Std: Nene

) Trig:FreeRun Avg|Hold=100/100
-~
| #IFGain:Low #Atten: 30 dB

Radio Device: BTS

Ref Offset 0.5 dB
10 cBidiv Ref 20.50 dBm
Log

1085

1.500

-9.50

-19.6

295

Center 2.452 GHz

Span 54.56 MHz
Res BW 1MHz #VBW 3 MHz

Sweep 1 ms|

Channel Power Power Spectral Density

19.70 dBm 1 36.36 M} -55.84 dBm Hz |}

802.11n HT40 Read Maximum Conducted Output Power (AVG)
CHO3

Agilent Spectrum Analyzer - Channel Power

RF ALIGN AUTO 0213620 PM Mar 31, 202
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None
oo Trig:Free Run AvglHold=>100100

#IFGain:Low #Atten: 30 dB

Radio Device: BTS

Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
fLog
105

£00

Center 2422 GHz

Span 54.56 MHz
Res BW 390 kHz #VBW 1.2 MHz

Sweep 1.133 m

Channel Power Power Spectral Density

10.59 dBm /35.82 M} -64.96 dBm Hz ]
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802.11n HT40 Read Maximum Conducted Output Power (AVG)

Agilent Spectrum Analyzer - Channel Power
RL RF SO0 AC SENSEIINT | ALIGH AUTO 02:38:06 PM Mar 31, 202
Center Freq 2.437000000 GHz Center Freq: 2437000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>100i100

#IFGain:Low - #Atten: 30 dB Radio Device:BTS

Ref Offset0.5 dB
10 dBldiv Ref 20.50 dBm
Log

105

500

-9.60

-19.5

-29.5

-39.6

-19.5

-59.5

-69.5

Center 2.437 GHz Span 54.56 MHz|

Res BW 390 kHz #VBW 1.2 MHz Sweep 1.133 mg
Channel Power Power Spectral Density
10.88 dBm s35.81 M} -64.66 dBm Hz |}

STATUS |

802.11n HT40 Read Maximum Conducted Output Power (AVG)
CHO09

Agilent Spectrum Analyzer - Channel Power
RL RF S0 AC ALIGN AUTO 02:39:34 PM Mar 31, 202,
ICenter Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: Nene

o Trig:FreeRun Avg|Hold=100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
10 cBidiv Ref 20.50 dBm
Log

1085

1.500

-3.50

-19.6

295

-335

-49 6

595

635

Center 2.452 GHz

Span 54.56 MHz
Res BW 390 kHz #VBW 1.2 MHz Sweep 1.133 mg

Channel Power Power Spectral Density

10.90 dBm 135.81 M} -64.64 dBm Hz |}
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8.4. POWER SPECTRAL DENSITY

LIMITS
FCC Part15 (15.247) Subpart C
RSS-247 ISSUE 2
Section Test ltem Limit Frequency Range
(MH2z)
FCC 815.247 (e) Power Spectral 8 dBm in any 3 kHz _
RSS-247 5.2 (b) Density band 2400-2483.5

TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency The centre frequency of the channel under test
Detector Peak

RBW 3 kHz < RBW 100 < kHz

VBW >3 x RBW

Span 1.5 x DTS bandwidth

Trace Max hold

Sweep time Auto couple.

Allow trace to fully stabilize and use the peak marker function to determine the maximum
amplitude level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

TEST SETUP

EUT Attenuator Spectrum Analyser

TEST ENVIRONMENT

Temperature 25°C Relative Humidity  [60%
Atmosphere Pressure 101kPa Test Voltage DC 3.3V
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RESULTS

8.4.1. 802.11b MODE

Frequency | Power Spectral Density Limit
[ (MH2) (dBm/3kHz) dBm/3kHz) | Result
CHO1 2412 -15.131 <8 PASS
CHO06 2437 -14.820 <8 PASS
CH11 2462 -14.816 <8 PASS

PSD CHO1

Agilent Spectrum Analyzer - Swept SA

RF & ] 01:25:01 P Mar 11, 2021
Marker 1 2.412739410000 GHz | i Avg Type: Log-Pwr TReCE[ 256
PNO: Fast 0 Trig: Free Run TYPE [V ot
IFGain:Low Atten: 12 dB DET|P MM HN N

Mkr1 2.412 739 GHz
Ref Offset 0.5 dB
1L%gBldiv R:f zflen dBm -15.131 dBm|

b
/| I

v V

Center 2.412000 GHz Span 15.09 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.591 s (1001 pts)
IMSG
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Agilent Spectrum Analyzer - Swept SA
L RF S08  AC SENSEPULSE] 0L1:31:14 PM Mar 11, 2021
Center Freq 2.437000000 GHz , Avg Type: Log-Pwr TRACE[T 345 6
PNO:Fast o 1Hig:FreeRun TYPE| 1 it
IFGain:Low Atten: 12 dB DET|P MM MM
Mkr1 2.436 305 GHz
Ref Offset 0.5 dB
1L%gBIdiv Ref 2.00 dBm -14.820 dBm
-8.00 '1
-18.0
va D
-38.0
-48.0
-58.0
-68.0
-78.0
-88.0
Center 2.437000 GHz Span 15.11 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.593 s (1001 pts)
IMSG [STATUS |

PSD CH11

Agilent Spectrum Analyzer - Swept SA

L RF S0%  AC ! 01:32:52 PM Mar 11, 2021
[Center Freq 2.462000000 GHz | i Avg Type: Log-Pwr TReCE[ - 2456
PND: Fast G0 Trig:FreeRun TYPE [ ikiubit

IFGain:Low Atten: 12 dB peT|P NRNN

Mkr1 2.462 739 GHz
Ref Offset 0.5 dB
1L(‘J,gBldiv R:f 2:190 dBm -14.816 dBm|

-8.00

va N

Center 2.462000 GHz

Span 15.09 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.591 s (1001 pts)

IMSG
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8.4.2. 802.11g MODE

Frequency | Power Spectral Density Limit
UG (MHz) (dBm/3kH2) (dBm/3kHz) | Result
CHO1 2412 -18.671 <8 PASS
CHO6 2437 -18.292 <8 PASS
CH11 2462 -17.919 <8 PASS

PSD CHO1

Agilent Spectrum Analyzer - Swept SA
L F Al ! 01:36:02 PM Mar 11, 2021

R
Marker 1 2.410139250000 GHz Avg Type: Log-Pwr TRACE[T 545 6

y  Trig:Free Run TVPE|1
Atten: 12 4B DET|P NN HN N

Mkr1 2.410 139 GHz|
Ref Offset 0.5 dB
‘IL%gBldiv Reef 2.:leu dBm -18.671 dBm

-6.00

il [ron
P

s

Center 2.41200 GHz Span 24.81 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.616 s (1001 pts)

IMsG
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Agilent Spectrum Analyzer - Swept SA
L RF S0 AC SENSE: PULSE] 01:35:23 FM Mar 11, 2021
Marker 1 2.442334150000 GHz ) Avg Type: Log-Pwr TRACE[1 345 6
PNO: Fast (0 Trig: Free Run TPE| ] Wttt
IFGain:Low Atten: 12 dB DET|P MMM N
Ref Offset 0.5 ¢B Mkr1 2.442 334 GHz
10 gBidiv Ref 2.00 dBm -18.292 dBm
-8.00
1
18.0 .

J h,

-480

=780

880

Center 243700 GHz Span 24.81 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.616 s (1001 pts)
IMSG [STATUS |

PSD CH11

Agilent Spectrum Analyzer - Swept SA

01:34:16 PM Mar 11, 2021
Marker 1 2.462000000000 GHz | T FreeR Avg Type: Log-Pur maliza s
PNO: Fast rig:Free Run
IFGain:Lanw & Atten: 12 4B per|P NN HN N

Mkr1 2.462 000 GHz|
Ref Offset 0.5 dB
‘IL%gBldiv Reef 2.:leu dBm -17.919 dBm

Center 2.46200 GHz Span 24.81 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.616 s (1001 pts)

IMsG
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8.4.3.802.11n HT20 MODE

Frequency | Power Spectral Density Limit
UG (MHz) (dBm/3kH2) (dBm/3kHz) | Result
CHO1 2412 -18.041 <8 PASS
CHO6 2437 -17.607 <8 PASS
CH11 2462 -17.476 <8 PASS

PSD CHO1

Agilent Spectrum Analyzer - Swept SA
L F Al ! 01:37:01 PM Mar 11, 2021

R
Marker 1 2.405434740000 GHz #Avg Type: Log-Pur TRACEL|23 45 6

y  Trig:Free Run TVPE|1
Atten: 12 4B DET|P NN HN N

Mkr1 2.405 435 GHz|
Ref Offset 0.5 dB
‘IL%gBldiv Reef 2.:leu dBm -18.041 dBm

-6.00

i

Center 2.41200 GHz Span 26.58 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.803 s (1001 pts)

IMsG
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Agilent Spectrum Analyzer - Swept SA

PSD CHO6

SENSEPULSE]

L RF S08  AC 01:35:04 PM Mar 11, 2021
Marker 1 2.430418080000 GHz ) Avg Type: Log-Pwr TRACE[T 55 6
n Trig: Free Run TYPE| vl ot
PNO: Fast GO A

IFGain:Low Atten: 12 dB DET

Ref Offset 05 dB

10 dBidiv. ~ Ref 2.00 dBm
Log

Mkr1 2.430 418 GHz
-17.607 dBm

T

J

-480

=780

880

Center 2.43700 GHz
|#Res BW 3.0 kHz

#VBW 10 kHz

Span 26.54 MHz
Sweep 2.798 s (1001 pts)

IMSG

STATUS |

Agilent Spectrum Analyzer - Swept SA

PSD CH11

01:36:57 PM Mar 11, 2021

[Marker 1 2.455396520000 GHz |

Trig: Free Run

PNO: Fast
o Atten: 12 dB

IFGain:Low

Avg Type: Log-Pwr

3456
TYPE M Wbrietobrick-
peT|F MMM

Ref Offset 0.5 dB

10 dBidiv. Ref 2.00 dBm
Log

Mkr1 2.455 397 GHzZ
-17.476 dBm|

-8.00

IR WA

Center 2.46200 GHz
|#Res BW 3.0 kHz

#VBW 10 kHz

Span 26.52 MHz
Sweep 2.796 s (1001 pts)

IMSG
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8.4.4.802.11n HT40 MODE

Frequency | Power Spectral Density Limit
UG (MHz) (dBm/3kH2) (dBm/3kHz) | Result
CHO3 2422 -18.912 <8 PASS
CHO6 2437 -18.557 <8 PASS
CHO09 2452 -18.362 <8 PASS

PSD CHO3

Agilent Spectrum Analyzer - Swept SA
L F : 01:40:03 PM Mar 11, 2021

R
Marker 1 2.422000000000 GHz | Avg Type: Log-Pwr TRACE[T 545 6
ot

" —) Trig:FreeRun TVPE|1
PNO: Fast G
IFGainlow © Atten: 12 dB verlP NN NN

Mkr1 2.422 00 GHz
Ref Offset 0.5 dB
‘IL%gBldiv Reef 2.:leu dBm -18.912 dBm

-6.00

Center 2.42200 GHz Span 54.56 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.753 s (1001 pts)

IMsG
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Agilent Spectrum Analyzer - Swept SA

L RF S0 AC SENSE: PULSE] 01:40:48 PM Mar 11, 2021
Marker 1 2.437000000000 GHz ) Avg Type: Log-Pwr TRACE[1 345 6
PNO: Fast (0 Trig: Free Run TPE| ] Wttt
IFGain:Low Atten: 12 dB DET|P MMM N
Ref Offset 0.5 ¢B Mkr1 2.437 00 GHz
10 gBidiv Ref 2.00 dBm -18.557 dBm

-8.00

1
8.0

|
J %

i " S Mm

-78.0

-88.0

Center 243700 GHz Span 54.56 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.753 s (1001 pts)
IMSG [STATUS |

PSD CHO9

Agilent Spectrum Analyzer - Swept SA

01:41:55 PMMar 11, 2021

[Marker 1 2.452000000000 GHz | Tria: Fres R Avg Type: Log-Pwr e AR
PRO: Fast tig: Free Run A

IFGain:Lanw o Atten: 12 dB peT " M

Mkr1 2.452 00 GHz|
Ref Offset 0.5 dB
1L(‘J,gBldiv R:f 2:190 dBm -18.262 dBm|

-8.00

R

Center 2.45200 GHz Span 54.54 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.751 s (1001 pts)
IMSG
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8.5. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC Part15 (15.247) Subpart C
RSS-247 ISSUE 2

Section

Test Item Limit

FCC §15.247 (d)
RSS-247 5.5

In any 100 kHz bandwidth outside the frequency
band in which the spread spectrum or digitally
modulated intentional radiator is operating, the
radio frequency power that is produced by the

Conducted intentional radiator shall be at least 20 dB below
Bandedge and that in the 100 kHz bandwidth within the band

Spurious Emissions that contains the highest level of the desired
power, based on either an RF conducted or a

radiated measurement, provided the transmitter

demonstrates compliance with the peak
conducted power limits.

TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency The centre frequency of the channel under test
Detector Peak

RBW 100K

VBW >3 x RBW

Span 1.5 x DTS bandwidth

Trace Max hold

Sweep time Auto couple.

Use the peak marker function to determine the maximum PSD level.

Set the center frequency and span to encompass frequency range to be

=E measured
Detector Peak

RBW 100K

VBW 23 x RBW
gw;g;urement =span/RBW
Trace Max hold
Sweep time Auto couple.

Use the peak marker function to determine the maximum amplitude level.
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TEST SETUP
Spectrum Analyser
EUT Attenuator P 4
TEST ENVIRONMENT
Temperature 25°C Relative Humidity  [60%
Atmosphere Pressure 101kPa Test Voltage DC 3.3V

RESULTS

8.5.1. 802.11b MODE

CHO1 SPURIOUS EMISSIONS 30M-25G

E Keysight Spectrum Analyzer - Sws

eptSA

[E=N |

RL | RF [ 500

AC | [

| SENSE:INT|

08:10:21 PM Mar 04, 2021

Center Freq 12.515000000 GHz

]

PNO: Fast 50
IFGain:Low

Trig: Free Run
#Atten: 30 dB

[
Avg Type: Log-Pwr

TRACE 3456
TYPE[ M WARAAAA
peT|PPRPPPP

Ref Offset 0.5 dB
‘ILO dBidiv. Ref 15.00 dBm
og

500

-5.00

-160

=250

=350

-45.0

-55.0

-Ba.0

775EII

Start 30 MHz
#Res BW 100 kHz

A
SoWm~NO O AWM=
ZZZZ

=
@
0

2.4109 GHz
2.505 2 GHz
4.824 2 GHz
23.968 1 GHz

#VBW 300 kHz

4.999 dBm
-63.105 dBm
-42.858 dBm
-50.895 dBm

WA mosHTRCs] X ] v ] FUNCToN ] FUCToNwiDT

Stop 25.00 GHz
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CHO06 SPURIOUS EMISSIONS 30M-25G

BN Keysight Spectrum Analyzer - Swept SA

== ]

RL RF [soo ac | | | SENSE:INT] [

08:12:40 PMMar 04, 2021

Center Freq 12.515000000GHz |
Feaintow

Trig: Free Run
#Atten: 30 dB

[
Avg Type: Log-Pwr

TRACE,
TYPE| I
DET|P

Ref Offset 05 dB

10 dBidiv. Ref 15.87 dBm
Log

Mkr1 2.437 7 GHz
5.869 dBm

1
587

-413

RER

-13.91 dEmfl

<241

=341

-44.1

-54.1

-B4.1

-741

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts;

opRmclsc] X | v | FUNCTION | FUNCTIoNwom
1 f 24377 GHz 5.869 dBm
f 2.6756 GHz -53.848 dBm
4.874 2 GHz -42.521 dBm
24127 3 GHz -50.482 dBm

1
1f
1f

-~
-0 ~NO O W

=
@
0

CH11 SPURIOUS EMISSIONS 30M-25G

BE Keysight Spectrum Analyzer - Swept SA

=

RL RF |soa ac | [ | sense:nT] [

08:17:34 PM Mar 04, 2021

Center Freq 12.515000000 GHz |
P =

Trig: Free Run
#Atten: 30 dB

[
Avg Type: Log-Pwr

TRACE! 3
TPE|
peT|P P

Ref Offset 0.5 dB
Ref 14.80 dBm

Mkr1 2.460 8 GHz
4.800 dBm

10 dBidiv
HiLog 1
480

-5.20
-18.2

-14.14 Bm|

-252

-362

452

552

-B5.2

752

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts’

| [ x T v T Fuxcron ] Funcriovwon]
2.460 8 GHz 4.800 dBm

2.542 0 GHz -54.253 dBm

49241 GHz -42.840 dBm

24.486 2 GHz -49.854 dBm

ZZZZ

aa
ROWONONEWN

=
I
[}
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LOW CH BANDEDGE

BN Keysight Spectrum Analyzer - Swept SA

= e e

RL [

RFE___[50Q

AC_|

SENSE:INT|

08:09:54 PM Mar 04, 2021

[Center Freq 2.366000000 GHz

PNO: Fast 50
IFGain:Low

Avg Type: Log-Pwr
Trig: Free Run
#Atten: 30 dB

TRACE[T - 3
TYPE[M %
P

10 dB/div
Log

Ref Offset 0.5 dB
Ref 16.06 dBm

=]

ZZZZ

Start 2.30000 GHz
#Res BW 100 kHz

woEreclsc] X ] v | FUNCTIov ] FUNCTIonwor

f

f
f
f

2.412 46 GHz
2.32970 GHz
2.399 00 GHz
2.400 06 GHz

N =
SN M AW

Stop 2.43200 GHz

#VBW 300 kHz Sweep 12.67 ms (1001 pts)

6.056 dBm
-63.397 dBm
-37.497 dBm
-35.889 dBm

MID CH BANDEDGE

BE Keysight Spectrum Analyzer - Swept SA

)

RL [ RF [soe  ac |

SENSE:INT| [ [ 08:12:12 PM Mar 04, 2021

[Center Freq 2.437000000 GHz

PNO: Fast G
IFGain:Low

Avg Type: Log-Pwr
Trig: Free Run
#Atten: 30 dB

TRACE| 3
TYRE|
oeT|P

Ref Offset 0.5 dB

10 dBidiv__ Ref 16.09 dBm
Log

538

638

738

Center 2.43700 GHz
#Res BW 100 kHz

1 N

-
SowONONRWLRN

2.436 52 GHz

Span 40.00 MHz

#VBW 300 kHz Sweep 3.867 ms (1001 pts)

FUNCTION FUNCTION WIDTH
6.085 dBm
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HIGH CH BANDEDGE

BN Keysight Spectrum Analyzer - Swept SA e )
RL | RF [soe ac | | | SENSE:INT] | | 08:17:06 PM Mar 04, 2021
Center Freq 2.471000000 GHz Avg Type: Log-Pwr Tiﬁi 23455

Trig: Free Run

PNO: Fast )
™ #Atten: 30 dB

IFGain:Low

DETPPPPPP

Ref Offset 05 dB
Ref 15.86 dBm

10 dBldiv
Log

586

-4.14

RER

<241

=341

-44.1

-54.1

-B4.1

-741

Start 2.44200 GHz
#Res BW 100 kHz

=
@
2]

#VBW 300 kHz

vkl moDeTRelscLl XL L FUNCTION ] U
7 N [ 2.461 488 GHz 5.856 dBm
2 N 1 2.483 528 GHz -51.733 dBm
3 N 1 2.486 544 GHz -51.497 dBm
4 N 1 2.496 694 GHz -52.468 dBm
5
]

7

]

9
10
1
.

STATUS

Stop 2.50000 GHz
Sweep 5.600 ms (1001 pts)

m
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8.5.2. 802.11g MODE

CHO1 SPURIOUS EMISSIONS 30M-25G

B Keysight Spectrum Analyzer - Swept SA o[PS
RL | RF [s0Q ac | | | SENSE:INT| | | 09:05:41 PMMar 04, 2021
ICenter Freq 12.515000000 GHz i Avg Type: Log-Pwr TRACE||[ D345 6
PNO:Fast 0 1rig: FreeRun TYPE| M A
IFGain:Low #Atten: 30 dB DET|PPPPPP
Ref Offset 0.5 dB Mkr1 2.414 0 GHz
10 aBrelv_ Ref 6.52 dBm -3.476 dBm
Log 1
348
135
35 722.55dB=m.
35 n
; d
435 s
-53.5 |
rsaaw
735
835
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts
N 1 f 24140 GHz -3.476 dBm
2 N 1 f 25513 GHz -54.530 dBm
3 N 1 f 4.824 2 GHz -47.645 dBm
4 N 1 f 24.494 4 GHz -49.864 dBm
5 =
6
7
8
9
10 I
1" )
< M »
MSG STATUS

CHO06 SPURIOUS EMISSIONS 30M-25G

BB Keysight Spectrum Analyzer - Swept SA |67
RL | RF [soe  ac | | | SENSE:INT] | | 09:07:43 PMMar 04, 2021

ICenter Freq 12.515000000 GHz J Avg Type: Log-Pwr TRAGE[1 2315 6

PNO:Fast [, 1rig: FreeRun TYPE| M e
IFGain:Low ™ #Atten: 30 dB DET|PPPPPP

Mkr1 2.442 7 GHZ|
-3.481 dBm

Ref Offset 0.5 dB
10 dBidiv__ Ref 6.52 dBm
Log 1

-22.83 ol

Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts

Mwopdrre[sc] — % T~ [ ~Uicion [ Foncronwor
1 f 24427 GHz -3.481 dBm
f

2517 0 GHz -53.061 dBm
f 48742 GHz -47.56560 dBm
f 24433 8 GHz -51.493 dBm

1
1
1

DO~ oW
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CH11 SPURIOUS EMISSIONS 30M-25G

B Keysight Spectrum Analyzer - Swept SA [i“i“@_
RL [ RF [soe ac | | | SENSE:INT] | [ 09:12:53 PM Mar 04, 2021
Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACELL 2345 6
PNO: Fast 50 Trig: Free Run TYPE|M¥RAAAAAAY
IFGain:Low #Atten: 30 dB peTlPPPPPP
Ref Offset 05 dB Mkr1 2.467 1 GHz
10 dBidiv_ Ref 6.22 dBm -3.782 dBm
fiLog 01
3.78
138
a8 -2299 dBm|
338
138 2 & &3
638 |
£38
-738
838
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts
|——_
N 1 f 2.467 1 GHz -3.782 dBm
2 N 1 f 2542 0 GHz -52.684 dBm
3N 1 f 4.924 1 GHz -48.254 dBm
4 N 1 f 24.564 9 GHz -50.437 dBm
5 E
6
7
8
9
10 m
11 &
< i :
IMSG ISTATUS

LOW CH BANDEDGE
E Keysight Spectrum Analyzer - Swept SA o e )

RL [ RF [soe ac | [ | SENSE:INT] | | 09:05:13 PM Mar 04, 2021
6

Center Freq 2.366000000 GHz ) Avg Type: Log-Pwr
PNO: Fast 0 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Mkr1 2.409 56 GHz
Ref Offset0.5 dB
1L%gBldiv Reef 7?395 dBm -2.653 dBm

-265 ’1
127 1[

7 \ 22,65 cbmlf

=327

427 \M
527 -

27

27

827

Start 2.30000 GHz Stop 2.43200 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 12.67 ms (1001 pts)

WA WO S % | ¥ — ] ncion | Fuicrowwiom
N

1 2.409 56 GHz -2.653 dBm
2.331 94 GHz -54.675 dBm
2.399 40 GHz -37.480 dBm

2.400 06 GHz -34.339 dBm

ZZZ
= .

S OWOND NN

=
@
©
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HIGH CH BANDEDGE

—
BN Keysight Spectrum Analyzer - Swept SA = | & |3
RL | RF [soe ac | | SENSE:INT| | | 09:12:25 PM Mar 04, 2021

[Center Freq 2.471000000 GHz 1 Avg Type: Log-Pwr TRADE’T
e

PNO: Fast (50 1rig: Free Run Tvee
IFGain:Low #Atten: 30 dB

Ref Offset 0.6 dB
10 dBidiv. Ref 7.01 dBm
Log

-293

-130

230

-330

-43.0

530

3.0

-73.0

-830

Start 2.44200 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.600 ms (1001 pts)

[WewopdTrclsc] X ] ¥ ]| FUNCTIov ] FUNCTIoNwor
f 2.459 516 GHz -2990 dBm
f 2.483 528 GHz -52.513 dBm
f 2.484 572 GHz -51.730 dBm
f 2.494 838 GHz -52.355dBm

ZZZZ

N
SN M AW
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8.5.3.802.11n HT20 MODE

CHO1 SPURIOUS EMISSIONS 30M-25G

B Keysight Spectrum Analyzer - Swept SA | <
RL | RF [s0q  ac | | | SENSE:INT| | | 09:17:36 PMMar 04, 2021
Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACE|| D345 6
PNO: Fast 0 1ig: FreeRun TYPE| M WAAAARA
IFGain:Low #Atten: 30 dB DET|P PPPPP
Ref OFfset 0.5 dB Mkr1 2.408 4 GHz
10 aBreiv Ref 5.80 dBm -4.204 dBm
flLog 1
-4.20
142
-22.94 dBm)|
24.2
342
44.2
-54.2
4.2
742
-84.2
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts;
|— 2
N 1 f 24084 GHz -4.204 dBm
2 N 1 f 25314 GHz -55.067 dBm
3N 1 f 4.824 2 GHz -48.220 dBm
4 N 1 f 24.4419 GHz -50.766 dBm
5 =
6
7
8
9
10 b
11 -
| M »
(MSG [STATUS

CHO06 SPURIOUS EMISSIONS 30M-25G

M Keysight Spectrum Analyzer - Swept SA =[]
RL | RF [s0Q ac | | | SENSE:INT] | | 09:20:26 PM Mar 04, 2021

Center Freq 12.515000000 GHz ‘ . Avg Type: Log-Pwr TRACE[23 456

PNO: Fast G0 Trig: Free Run TYPE|M f

IFGain:Low #Atten: 30 dB oeT|P PPPPP

Mkr1 2.434 0 GHZ
Ref Offset0.5 dB
lggsfdiu Reef 6?;3 dBm -3.425 dBm

G

-3.42

-134
934 22 B5 obmll

-334

-43.4

534

-63.4

<734

-63.4

Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts;

[ vobE TR SC] X ] v ] FUNCTion ] FUNCTioNwoT]
N 1 f 2.434 0 GHz -3.425 dBm
f 2.517 0 GHz -53.653 dBm
f 4.874 2 GHz -48.141 dBm
f 24.296 5 GHz -51.214 dBm

ZZZ

CENONEWN
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CH11 SPURIOUS EMISSIONS 30M-25G

BN Keysight Spectrum Analyzer - Swept SA

T=e )

RL | RF [soe ac | |

| SENSE:INT| |

| 09:22:42 PM Mar 04, 2021

Center Freq 12.515000000 GHz

]

IF

PNO: Fast (50

Trig: Free Run

Gain:Low #Atten: 30 dB

Avg Type: Log-Pwr

TRACE S5
s
DET|PPPPPP

Ref Offset 0.5 dB

10 dBidiv Ref 5.74 dBm
fiLog

Mkr1 2.464 6 GHz
-4.262 dBm

G

425

-143

2256 dEim|

243

-343

-14.3

543

4.3

-74.3

843

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts

[ oo rrcsc] % ]
2.464 6 GHz
2.542 0 GHz
4924 1 GHz

24.446 9 GHz

N
SowWENOM AW

-4.262 dBm
-52.867 dBm
-47.911 dBm
-50.348 dBm

=
@
o

LOW CH BANDEDGE

BE Keysight Spectrum Analyzer - Swept SA

)

AL | m  [soa ac |

| sense:anT] [

09:17:08 PM Mar 04, 2021

[Center Freq 2.366000000 GHz

[
PNO: Fast 52
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

TRACE
TYPE|M% AR
DeT|P PP

Ref Offset 0.5 dB
Ref 7.06 dBm

Mkr1 2.409 16 GHz
-2.945 dBm

10 dBidiv
Log

294

’1
= 7

-128
228

‘ll 2254 g

328

-429

N

529

S

628

728
2.3

Start 2.30000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.43200 GHz
Sweep 12.67 ms (1001 pts)

2.40916 GHz
2.33115GHz
2.399 40 GHz
2.400 06 GHz

-
SowONONRWLRN

[ Y [ FUNCTION | FUNCTIONWIDTH

-2.945dBm
-54.424 dBm
-38.612 dBm
-36.016dBm

=
@
[}
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MID CH BANDEDGE

BN Keysight Spectrum Analyzer - Swept SA

=le )

RL | RF [soe ac |

SENSE:INT| | |

09:19:58 PM Mar 04, 2021

ICenter Freq 2.437000000 GHz

Avg Type: Log-Pwr

Trig: Free Run

PNG: Fast ()
™ #Atten: 30 dB

IFGain:Low

TRACE[T 0 3:56
TYPE| My
DET|PPPPPP

Ref Offset 0.5 dB

10 dBidiv Ref 7.17 dBm
Log

-283

-128

228

-328

428

528

B8

2728

-828

Center 2.43700 GHz
#Res BW 100 kHz

W] H00g ThC] SCL]
N f

243412 GHz

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH
-2.646 dBm

Span 40.00 MHz
Sweep 3.867 ms (1001 pts)

HIGH CH BANDEDGE

Keysight Spectrum Analyzer - Swept SA

EEE

RL [ RF [s0e  ac |

SENSE:INT| [

09:22:15 PM Mar 04, 2021

enter Freq 2.471000000 GHz

Trig: Free Run

PNO: Fast G
™ #Atten: 30 dB

IFGain:Low

[
Avg Type: Log-Pwr

TRACE 3456
TYPE|M v
DeT|P PPPPP

Ref Offset 0.5 dB

10 dBi/div__ Ref 7.44 dBm
Log

256

-126

226

326

426

5268

-F26

826

Start 2.44200 GHz
#Res BW 100 kHz

ZzZZZ

-
SowONONRWLRN

R R o R S

1 N f 2.459 168 GHz
f 2.483 528 GHz
f 2488110 GHz
f 2.493 794 GHz

#VBW 300 kHz

-2.562 dBm
-53.009 dBm
-51.355dBm
-52.658 dBm

Stop 2.50000 GHz
Sweep 5.600 ms (1001 pts)

FUNCTION VALU -
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8.5.4.802.11n HT40 MODE

CHO3 SPURIOUS EMISSIONS 30M-25G

BE Keysight Spectrum Analyzer - Swept SA [E =
RL | RF [s0q  ac | | | SENSE:INT| | | 09:25:06 PMMar 04, 2021
Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACEN 23556
PNO: Fast 0 1ig: FreeRun TYPE| M WAAAARA
IFGain:Low #Atten: 30 dB DET|PPPPPP
Ref Offset 0.5 dB Mkr1 2.417 8 GHz
10 dB/div__ Ref 3.61 dBm -6.391 dBm
flLog 1
6.39
1B.4
-26.4 2601 dBmll
3.4
: 1
484 2 T
56,4
654
B4
864
Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts]

FUNCTION FUNCTION WIDTH

N 1 f 2.417 8 GHz -6.391 dBm

2 N 1 f 2502 0 GHz -52.672 dBm

3 N 1 f 4.844 2 GHz -48.063 dBm

4 N 1 f 24997 5 GHz -50.605 dBm
5
6
7
8
9
10
1

I

< i

STATUS

CHO06 SPURIOUS EMISSIONS 30M-25G

i Keysight Spectrum Analyzer - Swept SA

[ =

RL | RF [sog ac | | | SENSE:NT] [ |

09:27:04 PMMar 04, 2021

Center Freq 12.515000000 GHz |
PNO: Fast G0
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

TRAGCE! 3456
TYPE| M WY
DET|PPPPP P

Ref Offset 0.5 dB

10 dB/div_ Ref 3.22 dBm
Log

MKr1 2.439 0 GHZ
-6.778 dBm

1
678

-1B8

-26.8

2592 dEmll

-368

-46.6

4

-56.8

-66.5

-7BE

-86.8

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts;

-6.778 dBm
-52.994 dBm
-47.538 dBm
-51.277 dBm

24390 GHz
2517 0 GHz
48742 GHz
24953 8 GHz
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