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Informacién Comercial

Nombre comercial del equipo

Cadigo Descripcién
929002685112 SuperSlim WiZ Ceiling 16W W RD 27-65K TW

Fabricante: Signify (China) Investment Co., Ltd.

Importador o representante en Chile: SIGNIFY CHILENA S.A.
Domicilio: El Bosque Norte 0211, Las Condes - Santiago
Correo electronico de contacto: tomas.aragona@signify.com

Sitio Web: wizconnected.com/es-cl

Caracteristicas técnicas

Tipo de equipo Luminaria LED
Marca WIZ
SuperSlim WiZ Ceiling 16W W RD 27-65K TW
Modelo
Modulo ESP32-C3-WIZ2012
Tecnologia o modulacién | DSSS, OFDM, GFSK
Frecuencias BLE: 2402 - 2480 MHz; WLAN: 2412-2462 MHz.
Ganancia de antena (dBi) |5.19 dBi
P.I.R.E. (EIRP) BLE: 8,26 mW (9,17 dBm); WLAN 2G: 304,78 mW (24,84 dBm).

Declaracion de conformidad

“El equipo previamente individualizado cumple con las disposiciones establecidas en la
Norma Técnica de Equipos de alcance reducido, aprobada por la resolucién exenta N°
1.985, de 2017, de la Subsecretaria de Telecomunicaciones.”

Firma del Importador/Responsable: /h\\
2k L A
VYTX \

Nombre de quien firma: Tomas Aragona | Y, J

Cargo: Representante Legal



Oficio N2 543 /2024 / EXP:2024000893
Santiago, 15 de enero de 2024

/DO N° 104.151/F23

ANT.:

=

Ingreso SUBTEL N° 174.625 de 05.12.2023.

2. Resolucion Exenta N° 1985 de 2017, y sus
modificaciones, de la Subsecretaria de
Telecomunicaciones

3. Resolucion Exenta N° 3.103 de 2012, de la
Subsecretaria de Telecomunicaciones.

4. Resolucion Exenta N° 470 de fecha 13.02.2013,

que faculta a los jefes de Division y de

Departamento para firmar "Por Orden del

Subsecretario de Telecomunicaciones” y delega

las facultades que indica.

MAT.: Certifica equipo de alcance reducido.
DE: SUBSECRETARIA DE TELECOMUNICACIONES
A: MB SERVICES
1.  De acuerdo a la informacion proporcionada por documento de ANT. 1), esta Subsecretaria de Estado

extiende el presente certificado para operar dentro del pais, condicionado al estricto cumplimiento de
lo sefialado en letra j.1), del articulo 1° de la norma sefialada en ANT. 2):

- Tipo de Equipo : Luminaria LED

- Marca s WIZ

- Modelo : SuperSlim WIZ Ceiling 16W W RD 27-65K TW

- Fabricante . Signify (China) Investment Co., Ltd.

- Frecuencias de operacion : BLE: 2402-2480 MHz; WLAN: 2412-2462 MHz.

- Potencia maxima radiada : BLE: 8,26 mW (9,17 dBm); WLAN 2,4G: 304,78 mW (24,84
dBm).

- Restricciones . Estos equipos deben operar al interior de recintos cerrados.

2. El incumplimiento de lo dispuesto por el presente certificado, serd sancionado de acuerdo a las
disposiciones legales vigentes. Estos equipos no deberan provocar interferencias a servicios de
concesionarias de telecomunicaciones y no estardn protegidos respecto de interferencias que
eventualmente puedan recibir.

Saluda atentamente a Ud.,
Por orden del Subsecretario de Telecomunicaciones

DISTRIBUCION:
« MB Services: ignacio.ortega@mbservices.cl , laboratorio@mbservices.cl
e Oficina de Partes.

Raul Ignacio Dominguez Bastidas
Jefe Division Fiscalizacién
15 de ene. de 2024 / 6:40:57 PM
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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.: 4789839465-2
Page 2 of 114

Revision History

Rev. Issue Date Revisions Revised By

VO 05/19/2021 Initial Issue

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



@ REPORT No.: 4789839465-2
Page 3 of 114

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS .....ooiiiiiinitr s s ssns s s sssnns 4
2. TEST METHODOLOGY .....coiiiiuiiiiiinsninisssssisssssnsssss s ssssssss s s ssss s ssssssss s ssssssss s sssssnnnes 6
3. FACILITIES AND ACCREDITATION ...t sissns s sss s snss s 6
4. CALIBRATION AND UNCERTAINTY ...t ssss s ssssssss s ssssssnnss 7
4.1.  MEASURING INSTRUMENT CALIBRATION ......cooociiieiee e 7
4.2.  MEASUREMENT UNCERTAINTY ..oooiie e 7
5. EQUIPMENT UNDER TEST .....cciiiiimiiiiinmiiisnissis s sissssssssssss s sssssssssssssssss s 8
5.1, DESCRIPTION OF EUT .....oooeeeeee ettt 8
5.2 MAXIMUM QUTPUT POWER.......ooo oo 9
5.3, CHANNEL LIST ... 9
5.4. TEST CHANNEL CONFIGURATION......oooimieeeeeeee e 10
5.5. THE WORSE CASE POWER SETTING PARAMETER........cccooveiiiiiiiiiiiiieeee e 10
5.6. DESCRIPTION OF AVAILABLE ANTENNAS ... 11
5.7.  TEST ENVIRONMENT ..... oo 12
5.8.  DESCRIPTION OF TEST SETUP.......ooooiiieiiiiiieeeeee et 13
5.9. MEASURING INSTRUMENT AND SOFTWARE USED............ccccooviiiiiieece 14
6. MEASUREMENT METHODS. .........oiiirriirrnnnssr s asns e 15
7. ANTENNA PORT TEST RESULTS ...t sssss s ssssss s s 16
7.1 ONTIME AND DUTY CYCLE ... 16
7.2. 6 dB BANDWIDTH AND 99% OCCUPIED BANDWIDTH ........cccccomeeiiieeeeieeee 18
7.3. CONDUCTED OUTPUT POWER .....ooooiiiiieeee et 26
7.4. POWER SPECTRAL DENSITY ..ot 31
7.5. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS............cccoovieeiiieaee 36
7.6.  RADIATED TEST RESULTS ... 64
7.6.1.  LIMITS AND PROCEDURE ......ccoiiiiiiie e 64
7.6.2.  TEST ENVIRONMENT ... 70
7.6.3. RESTRICTED BANDEDGE ... 70
7.6.4.  SPURIOUS EMISSIONS ... ..ot 79

8. AC POWER LINE CONDUCTED EMISSIONS..........ccccoinimmmrnnnnre s ssssees 111
9. ANTENNA REQUIREMENTS........cc ottt s sans e 114

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



@ REPORT No.: 4789839465-2
Page 4 of 114

1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: Signify (China) Investment Co., Ltd
Address: #204, Block 2, 690 Bibo Road, Zhang Jiang High-Tech Park,
Shanghai, China

Manufacturer Information

Company Name: Signify (China) Investment Co., Ltd

Address: #204, Block 2, 690 Bibo Road, Zhang Jiang High-Tech Park,
Shanghai, China

EUT Description

Product Name: 2.4GHz Wi-Fi/ Bluetooth module
Model Name: ESP32-C3-WI1Z22012
Sample Number: 3686975
Data of Receipt Sample: Mar. 08, 2021
Date Tested: Mar. 09, 2021~ May. 18, 2021
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
ISED RSS-247 ISSUE 2 PASS

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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Summary of Test Results
Clause Test Items FCC/IC Rules Test Results
: : FCC Part 15.247 (a) (2)
0,
1| 8dBBandwidihand 89% Occupled | RsS.247 Clause 5.2 (a) | Complied
ISED RSS-Gen Clause 6.7
FCC Part 15.247 (b) (3) .
2 Peak Conducted Output Power RSS-247 Clause 5.4 (d) Complied
. FCC Part 15.247 (e) .
3 Power Spectral Density RSS-247 Clause 5.2 (b) Complied
4 Conducted Bandedge and Spurious FCC Part 15.247 (d) c lied
Emission RSS-247 Clause 5.5 ompie
FCC Part 15.247 (d)
. , FCC Part 15.209
5 Radiatad Bafdedge and Spurious FCC Part 15.205 Complied
RSS-247 Clause 5.5
RSS-GEN Clause 8.9
6 Conducted Emission Test For AC FCC Part 15.207 Complied
Power Port RSS-GEN Clause 8.8 P
: FCC Part 15.203 .
7 Antenna Requirement RSS-GEN Clause 6.8 Complied
Remark:
1) The measurement result for the sample received is <Pass> according to < ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15C and ISED RSS-247 ISSUE 2> when <Accuracy Method>

Prepared By:

JasonYang

Jason Yang
Engineer

Authorized By:
Clor's Zhrs.

Chris Zhong
Laboratory Leader

Reviewed By:

Tom Tang

Tom Tang
Project Engineer

UL-CCIC COMPANY LIMITED
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2. TEST METHODOLOGY

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

Issue 5.

3. FACILITIES AND ACCREDITATION

A2LA (Certificate No.: 4829.01)

UL-CCIC COMPANY LIMITED has been assessed and proved to be in
compliance with A2LA.

FCC (FCC Designation No.: CN1247)

UL-CCIC COMPANY LIMITED has been recognized to perform
compliance testing on equipment subject to the Commission's
Declaration of Conformity (DoC) and Certification rules.

IC (IC Designation No.: 25056)

UL-CCIC COMPANY LIMITED has been recognized to perform
compliance testing on equipment subject to the Commission's
Declaration of Conformity (DoC) and Certification rules.

Accreditation
Certificate

Note 1: All tests measurement facilities use to collect the measurement data are located at No.
2, Chengwan Road, Suzhou Industrial Park, Suzhou 215122, People’s Republic of China

Note 2: For below 30MHz, lab had performed measurements at test anechoic chamber and
comparing to measurements obtained on an open field site. These measurements below
30MHz had been correlated to measurements performed on an OFS.

Note 3: The test anechoic chamber in UL-CCIC COMPANY LIMITED had been calibrated and
compared to the open field sites and the test anechoic chamber is shown to be equivalent to or
worst case from the open field site.

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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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

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

Test Item Uncertainty

Conduction emission 3.1dB

Radiation Emission test(include Fundamental
emission) 3.4dB

(9KHz-30MHz)
Radiation Emission test(include Fundamental
emission) 3.4dB
(30MHz-1GHz)

Radiation Emission test 3.9dB (1GHz-18Gz)
(1GHz to 26GHz)( include Fundamental emission)

4.2dB (18GHz-26.5Gz)

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

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. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

Product Name: 2.4GHz Wi-Fi/ Bluetooth module
Model No.: ESP32-C3-WI1Z2012
Operating Frequency: IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz

IEEE 802.11n(HT40): 2422MHz to 2452MHz
BT:2402 MHz to 2480MHz

This report just for the BT part

Type of Modulation: IEEE for 802.11b: DSSS (CCK, DQPSK, DBPSK)
IEEE for 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE for 802.11n (HT20 and HT40): OFDM (64QAM, 16QAM, QPSK, BPSK)

BT:GFSK

Test software of EUT: EspRFTestTool (manufacturer declare)

Antenna Type: Ceramic antenna

Antenna Gain: Antenna1: 5.19 dBi
Remark: This data is provided by customer and our lab isn’t responsible for
this data

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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Q,

5.2. MAXIMUM OUTPUT POWER
Bluetooth Mode Frt(a&laezr;cy Channel Number LN OEJC’;%[::])Power
BLE 2402-2480 0-39[40] 3.98
5.3. CHANNEL LIST
Channel Frz\q;luHezr;cy Channel Fr?sll:_'ezr;cy Channel Frz\cjll:_'ezr;cy Channel Frz\q;luHezr;cy
0 2402 11 2424 22 2446 33 2468
1 2404 12 2426 23 2448 34 2470
2 2406 13 2428 24 2450 35 2472
3 2408 14 2430 25 2452 36 2474
4 2410 15 2432 26 2454 37 2476
5 2412 16 2434 27 2456 38 2478
6 2414 17 2436 28 2458 39 2480
7 2416 18 2438 29 2460
8 2418 19 2440 30 2462
9 2420 20 2442 31 2464
10 2422 21 2444 32 2468

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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5.4. TEST CHANNEL CONFIGURATION

Test Mode Test Channel Frequency
BLE-1M CHO,CH 19, CH 39 2402MHz, 2440MHz, 2480MHz
BLE-2M CHO,CH 19, CH 39 2402MHz, 2440MHz, 2480MHz

5.5. THE WORSE CASE POWER SETTING PARAMETER

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

Test Software EspRFTestTool
Transmit Antenna Test Channel
Test Mode
Number CH 00 CH 19 CH 39
BLE-1M 1 9 9 9
BLE-2M 1 9 9 9

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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5.6. DESCRIPTION OF AVAILABLE ANTENNAS

Ant. Frequency (MHz) Antenna Type Antenna Gain (dBi)

1 2402-2480 Ceramic antenna 5.19

. Transmit and -
Test Modulation Receive Mode Description

Antenna 1 can be used as transmitting/receiving

GFSK X1TX, 1RX antenna.

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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5.7. TEST ENVIRONMENT

Environment Parameter Selected Values During Tests
Relative Humidity 55 ~ 65%
Atmospheric Pressure: 1025Pa
Temperature TN 23 ~28°C
VL N/A
Voltage: VN AC 120V
VH N/A

Note: VL= Lower Extreme Test Voltage
VN= Nominal Voltage
VVH= Upper Extreme Test Voltage
TN= Normal Temperature

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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5.8. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Item Equipment Brand Name | Model Name Description
1 Laptop ThinkPad E550c N/A
Fixed Frequency
2 Board N/A N/A Supply by Customer
INPUT:100-240V~50/60Hz
3 AC adapter ADAAC\IQE')I"ER N/A OUTPUT:5V o= 1A
(Supply by UL Lab)
/0 PORT
Cable No Port Connector Type | Cable Type Cable Length(m) Remarks
1 N/A N/A N/A N/A N/A
ACCESSORY
Item Accessory Brand Name Model Name Description
100cm Length
1 USB Cable NA NA (Supply by UL Lab)
TEST SETUP

The EUT can work in an engineer mode with a software through a table PC.

SETUP DIAGRAM FOR TESTS

EUT

Fixed Frequency
Board

Laptop

USB Cable

AC power Supply

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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5.9. MEASURING INSTRUMENT AND SOFTWARE USED
Conducted Emissions (Instrument)

Used Equipment Manufacturer | Model No. | Serial No. Uppg;ILast Last Cal. Next Cal.
M EMI Test Receiver R&S ESR3 126700 2019-12-12 | 2020-12-05 2021-12-04
M | Two-Line V-Network R&S ENV216 126701 2019-12-12 | 2020-12-05 2021-12-04
g | Adtificial Mains R&S ENY81 126711 | 2019-12-12 | 2020-12-05 | 2021-12-04

Networks
Software

Used Description Manufacturer Name Version

M Test Software for Conducted disturbance R&S EMC32 Ver. 9.25
Radiated Emissions (Instrument)

Used Equipment Manufacturer | Model No. | Serial No. Uppg;ILast Last Cal. Next Cal.
M | Spectrum Analyzer Keysight N9010B MY57110128| 2020-05-10 | 2021-05-09 2022-05-08
M EMI test receiver R&S ESR26 1267603 2019-12-12 | 2020-12-05 2021-12-04

Receiver Antenna
| (9kHz-30MHz) Schwarzbeck | FMZB 1513 513-265 N/A 2018-06-15 2021-06-14
Receiver Antenna SunAR RF
| (30MHz-1GHz) Motion JB1 177821 N/A 2019-01-28 2022-01-27
Receiver Antenna
| (1GHz-18GH?z) R&S HF907 126705 2018-01-29 | 2019-01-28 2022-01-27
Receiver Antenna
| (18GHz-26.5GHz) Schwarzbeck BBHA9170 126706 2019-02-06 | 2020-12-05 2021-12-04
Pre-amplification Compliance
M Direction PAP-1G18-50 |14140-13467| 2019-03-18 | 2020-12-05 2021-12-04
(To 18GHz)
System Inc.
Pre-amplification
4} (To 26.5GHz) R&S SCU-26D 134668 2019-02-06 | 2020-09-27 2021-09-26
WRCJV8-
: . N 2350-2400-
| Band Reject Filter Wainwright 2483 .5-2533 5- 1 2020-05-10 | 2021-05-09 2022-05-08
40SS
WHKX10-
M Highpass Filter Wainwright 2700-3000- 2020-05-10 | 2021-05-09 2022-05-08
18000-40SS
Software

Used Description Manufacturer Name Version

M Test Software for Radiated disturbance Tonscend JS32 V1.0
Other instruments

Used Equipment Manufacturer | Model No. | Serial No. Uppg;ILast Last Cal. Next Cal.
M | Spectrum Analyzer Keysight N9010B MY57110128| 2020-05-10 | 2021-05-09 2022-05-08
M Power Meter Keysight U2021XA |MY57110002( 2020-05-10 | 2021-05-09 2022-05-08

UL-CCIC COMPANY LIMITED
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6. MEASUREMENT METHODS

No. Test Item KDB Name Section
1 6dB Bandwidth/99% Bandwidth KDB 558074 D01 15.247 Meas 8.2
Guidance v05r02
KDB 558074 D01 15.247 Meas
2 Peak Output Power Guidance vO5r02 8.3.1.3/8.3.2.3
) KDB 558074 D01 15.247 Meas
3 Power Spectral Density Guidance vO5r02 8.4
4 Out-of-band emissions in non-restricted KDB 558074 D01 15.247 Meas 85
bands Guidance v05r02 )
5 Out-of-band emissions in restricted KDB 558074 D01 15.247 Meas 8.6
bands Guidance v05r02 )
KDB 558074 D01 15.247 Meas
6 Band-edge Guidance v05r02 8.7
7 Conducted Emission Test For AC ANSI C63.10-2013 6.2

Power Port

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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7. ANTENNA PORT TEST RESULTS

7.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reporting purposes only

PROCEDURE
FCC KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST ENVIRONMENT

Temperature 22°C Relative Humidity  (56%
Atmosphere Pressure 101kPa Test Voltage AC120V
RESULTS
Duty Dut Duty Cycle 1/T Final
Mode On Time | Period Cycle C cI)(/a Correction Minimum Setting
(msec) | (msec) X (X/ ) Factor VBW VBW
(Linear) ° (db) (KHz) (KHz)
5o | 2003 | 25005 | 0837 83.7 0.77 0.48 1
| 1086 | 18775 | 0562 56.2 2.50 0.95 1

Note: 1) Duty Cycle Correction Factor=10log(1/x).
2) Where: x is Duty Cycle (Linear)
3) Where: T is On Time (transmit duration)

UL-CCIC COMPANY LIMITED
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ON TIME AND DUTY CYCLE MID CH (WORSE CASE)-1M

Spectrum Analyzer 1

Swept SA d +
KEYSIGHT |Input RF

RL > Coupling: DC

Align: Auto

Input Z- 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Ava Type: Power (RMS 2
Trig: Free Run

4
W
AAAAAA

1 Spectrum
Scale/Div 10 dB

Ref Level 23.00 dBm

Mkr3 2.726 ms
-4.38 dBm

v 0%
Z

Center 2.440000000 GHz
Res BW 3.0 MHz

#\ideo BW 8.0 MHz*

Span 0 Hz

Sweep 20.27 ms (8001 pts)

5 Marker Table v
Mode Trace Scale
A2 1 t
F 1 t
N 1 t

(8)

S~ ?

X Y
2.093 ms (A) -0.2009 dB
225.5 us -4.232 dBm
2.726 ms -4.385 dBm

Function Function Width

May 13, 2021
3:18:21 PM

Function Value

L%

Center Frequency
2.440000000 GHz

Frequency

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
2.440000000 GHz

Stop Freq
2.440000000 GHz

AUTO TUNE

CF Step
3.000000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
Log
Lin

TIME AND DUTY LE MID CH (WORSE CASE)-2M

Spectrum Anal
Swept SA

KEYSIGHT |Input RF
RL > Coupling: DC

Align: Auto

Input Z- 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS 2
Trig: Free Run

4
\
AAAAAA

1 Spectrum

Scale/Div 10 dB

Center 2.440000000 GHz
Res BW 3.0 MHz

Ref Level 23.00 dBm

#\ideo BW 8.0 MHz*

Sweep 20.27 ms (8001 pts)

Mkr3 2.336 ms
-4.05 dBm

Span 0 Hz

5 Marker Table v
Mode Trace Scale
A2 1 t
F 1 t
N 1 t

(8)

DIk

X
1.056 ms (A)
458.5 us
2.336 ms

Y
0.3975 dB
-4.605 dBm
-4.050 dBm

Function Function Width

May 13, 2021
3:18:43 PM

Function Value

L%

Center Frequency
2.440000000 GHz

Frequency

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
2.440000000 GHz

Stop Freq
2.440000000 GHz

AUTO TUNE

CF Step
3.000000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
Log
Lin
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7.2. 6dB BANDWIDTH AND 99% OCCUPIED BANDWIDTH

LIMITS

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

Bandwidth

Section Test Item Limit Frequ(e'\r)lf_lyzl)?ange
CFR 47 FCC 15.247(a)(2) :
ISED RSS-247 5.2 (a) 6 dB Bandwidth = 500KHz 2400-2483.5
o H .
ISED RSS-Gen Clause 6.7 99% Occupied | For reporting 2400-2483.5

purposes only

TEST PROCEDURE
Refer to FCC KDB 558074, 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 :100kHz
For 99% Occupied Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW
For 99% Occupied Bandwidth : 23xRBW
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 relative to the maximum level measured in the

fundamental emission.

TEST SETUP

EUT

Attenuator

Spectrum Analyzer

UL-CCIC COMPANY LIMITED
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RESULTS
6dB bandwidth | 99% bandwidth
Test Mode | Test Channel (MHz) (MHz) Result
LCH 0.6366 1.0297 Pass
BLE-1M MCH 0.6505 1.0250 Pass
HCH 0.6397 1.0283 Pass
LCH 1.100 2.0341 Pass
BLE-2M MCH 1.100 2.0363 Pass
HCH 1.093 2.0368 Pass

UL-CCIC COMPANY LIMITED
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Test Graphs
For 6dB Bandwidth part 1M:
Test Mode Test Channel Verdict
BLE LCH PASS
Spectrum Analyzer 1 e
Occupied BW + ﬁ FCEEE) | i
KEYSIGHT Input: RF InputZ: 50 Q Atten: 40 dB Trig: Free Run Center Freq: 2.402000000 GHz
RL Coupling: DC Corrections: Off  Preamp: Off Gate: Off Avg|Hold>10/10 Center Frequency Settings
Align' Auto/No RF ~ Freq Ref: Int (S) #F Gain:Low  Radio Std: None 2.402000000 GHz
Ref Lyl Offset .05 dB Mkr1 2.4020 GHz
Ref Value 30.00 dBm -3.53 dBm
CF Step
400.000 kHz
Auto
Center 2.402 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep Time 1.07 ms (8001 pts)
Occupied Bandwidth
1.0478 MHz Total Power 2.57 dBm
Transmit Freq Error -40.950 kHz % of OBW Power 99.00 %
X dB Bandwidth 636.6 kHz xdB -6.00dB
all Mar 16, 2021 ] A
uq q (s . ? 6:51:54 PM ':: L»ﬂ A
Test Mode Test Channel Verdict
BLE MCH PASS

!+
KEYSIGHT [nput RF InputZ 5000

Coupling: DC Corrections: Off
Align: Auto/No RF  Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

RefLvl Offset 9.01 dB

#Video BW 300.00 kHz

Occupied Bandwidth
1.0445 MHz

Transmit Freq Error
X dB Bandwidth

-41.061 kHz

650.5 kHz xdB

Mar 16, 2021
6:54:36 PM

290m?

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Value 30.00 dBm

Total Power
% of OBW Power

Y

Center Frequency
2.440000000 GHz

Span
4,0000 MHz

Center Freq: 2.440000000 GHz
Avg|Hold: 10/10
Radio Std: None

Settings
Mkr1 2.4399 GHz

-0.31 dBm
CF Step

400.000 kHz

Auto
Man

Span 4 MHz|
Sweep Time 1.07 ms (8001 pts)

6.28 dBm

99.00 %
-6.00dB

AV
A

B

N
Frequency v |-
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+

Occupied BW
KEYSIGHT Input RF InputZ: 500

Coupling: DC Corrections: Off
Align: Auto/No RF  Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

Ref Lvl Offset 8.69 dB
Ref Value 30.00 dBm

Center 2.48 GHz

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Occupied Bandwidth
1.0464 MHz

Transmit Freq Error
X dB Bandwidth

-42.239 kHz

639.7kHz xdB

Mar 16, 2021
6:56:46 PM

B I

Trig: Free Run
Gate: Off
#IF Gain: Low

Total Power
% of OBW Power

&

Center Freq: 2.480000000 GHz
Avg|Hold:>10/10
Radio Std: None

Span

Mkr1 2.4800 GHz|{ 40000 MHz

CF Step
400.000 kHz

Auto
Man

Span 4 MHz|
Sweep Time 1.07 ms (8001 pts)

2.92.dBm

99.00 %
-6.00dB

XA

Bl

Center Frequency
2.480000000 GHz

Frequency

Test Mode Test Channel Verdict
BLE HCH PASS
Spectrum Analyzer 1

N
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Settings

+

Occupied BW
KEYSIGHT [nput RF Input Z 500

RL Coupling: DC Corrections: Off
Align: Auto/No RF  Freq Ref: Int (S)

Aten: 40 dB

Preamp: Off Gate: Off

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

Center 2.402 GHz

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Occupied Bandwidth
2.0384 MHz

Transmit Freq Error
X dB Bandwidth

-36.439 kHz

1.100 MHz xdB

Apr 07,2021
3:25:03 PM

docm)?

Trig: Free Run

#IF Gain: Low

Total Power

% of OBW Power

Frequency

Center Frequency
2.402000000 GHz

Center Freq: 2.402000000 GHz
Avg|Hold: 1010
Radio Std: None

400.000 kHz
Auto

Span 4 MHz
Sweep Time 1.07 ms (8001 pts)

7.60 dBm

99.00 %
-6.00dB

B}
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P

A
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Settings
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For 6dB Bandwidth part 2M:
Test Mode Test Channel Verdict
BLE LCH PASS
Spectrum Analyzer 1
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Test Mode Test Channel Verdict
BLE MCH PASS
Spectrum Analyzer 1 ll
Occupied BW + FEpETs) 7 | N
KEYSIGHT Input RF InputZ: 50 Alten 40 dB Trig Free Run  Center Freq: 2440000000 GHz
Coupling: DC Corrections: Of  Preamp: Off Gate: Off Avg|Hold: 10110 (Center Frequency Settings
Align' Auto/No RF Freq Ref: Int (S) #F Gain: Low Radio Std: None 2.440000000 GHz
Span
Ref Lyl Offset 9.01 dB Mkr1 2.4400 GHz)f 40000 wHz
Ref Value 30.00 dBm
400.000 kHz
Auto
Man
Center 2.44 GHz #Video BW 300.00 kHz Span 4 MHz|
#Res BW 100.00 kHz Sweep Time 1.07 ms (8001 pts)
Occupied Bandwidth
2.0444 MHz Total Power 9.43 dBm
Transmit Freq Error -34.090 kHz % of OBW Power 99.00 %
X dB Bandwidth 1.100 MHz xdB -6.00dB
ud Apr 07, 2021 ) A\
Ll ] q P . ? 3:27:35 PM ':: L‘.ﬂ (A
Test Mode Test Channel Verdict
BLE HCH PASS

Spectrum Analyzer 1
Occupied BW
KEYSIGHT [neut RF Input Z. 500

Coupling: DC Corrections: Off
B e Align: Auto/No RF Freq Ref: Int (S)

+

Aften: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 8.69 dB
Ref Value 30.00 dBm

Center 2.48 GHz #Video BW 300.00 kHz

Occupied Bandwidth
2.0398 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

% of OBW Power
xdB

-28.920 kHz
1.093 MHz

Apr 07,2021
3:2947PM

RO~ l?

Center Freq: 2.430000000 GHz
Avg|Hold: 10110
Radio Std: None

Center Frequency
2.480000000 GHz

Frequency

400.000 kHz

Span 4 MHz
Sweep Time 1.07 ms (8001 pts)

9.12dBm

99.00 %
-6.00dB
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Auto

Settings
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For 99% Bandwidth part 1M:

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

Occupied BW

KEYSIGHT Input RF
Coupling: DC
Align: Auto

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)

1 Graph
Scale/Div 10.0 dB

Center 2.402 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0297 MHz

Transmit Freq Eror
X dB Bandwidth

May 13, 2021
3:22:59 PM

RoCl?

-51.742 kHz
548.2 kHz

LCH

Atten: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.402000000 GHz
AvglHold>10/10
Radio Std: None

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

#Video BW 100.00 kHz Span 2 MHz|

Sweep Time 2.13 ms (8001 pts)

Total Power 12.7dBm

99.00 %
-6.00dB

% of OBW Power
xdB

PASS
ﬁ Frequency v - : -

Center Frequency
2.402000000 GHz

2.0000 MHz

Settings

CF Step
200.000 kHz

Auto
Man

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1
Occupied BW

KEYSIGHT [nput RF
Couplin
Align: A

Input Z- 50 Q
Corrections: Off
Freq Ref: Int (S)

MCH

Atten: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.440000000 GHz
Avg|Hold: 10110
Radio Std: None

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

Center 2.44 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0250 MHz

Transmit Freq Error
X dB Bandwidth

-49.663 kHz
552.0kHz

May 13, 2021
3:23:25 PM

€0 Cm?

#Video BW 100.00 kHz

Span 2 MHz
Sweep Time 2.13 ms (8001 pts)

Total Power

% of OBW Power
xdB

12.9 dBm

99.00 %
-6.00dB

x A
£

B

Frequency

nter Frequency
440000000 GHz
Span
2.0000 MHz

CF Step

200.000 kHz

Auto
Man

Settings
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT '(['Pu‘-‘ RE -
Coupling:
L o Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

Ref Lvl Offset 8.69 dB
Ref Value 30.00 dBm

Center 2.48 GHz
#Res BW 30.000 kHz

2 Metrics

#Video BW 100.00 kHz

Occupied Bandwidth
1.0283 MHz

Transmit Freq Error
X dB Bandwidth

-48.613 kHz
555.8 kHz

May 13, 2021
3:23:47 PM

RYECE

For 99% Bandwidth part 2M:

Trig: Free Run
Gate: Off
#IF Gain: Low

Total Power

% of OBW Power
xdB

Center Freq: 2.480000000 GHz
Avg[Hold: 10/10
Radio Std: None

Span 2 MHz|
Sweep Time 2.13 ms (8001 pts)

12.3dBm

99.00 %
-6.00dB

% 1
A

EHjL)
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Test Mode Test Channel Verdict
BLE HCH PASS

L8

Center Frequency Settings
2.480000000 GHz

Span
2.0000 MHz

Al
Frequency v |- <

CF Step
200.000 kHz

Auto
Man

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT [nput RF
RL Coupling: DC
Align: Auto

Input Z- 50 @
Corrections: Off
Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

Center 2.402 GHz

#Video BW 100.00 kHz
#Res BW 30.000 kHz

Occupied Bandwidth
2.0341 MHz

Transmit Freq Error
x dB Bandwidth

-30.681 kHz

496.5 kHz xdB

May 13, 2021
3:27:25 PM

arm?

Trig: Free Run
Gate: Off
#IF Gain: Low

Total Power

% of OBW Power

LCH

Center Freq: 2402000000 GHz
Avg[Hold: 10/10
Radio Std: None

Span 5 MHz
Sweep Time 5.33 ms (8001 pts)

12.9 dBm

99.00 %
-6.00dB

] Y
1 L‘ﬂ AN

500.000 kHz

Auto
Man
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Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT Input RF Input 7 50 O Atten: 40 dB
RL Coupling: DC Corrections: Off  |Preamp: Off
Align: Auto Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

Center 2.44 GHz #Video BW 100.00 kHz

#Res BW 30.000 kHz

Occupied Bandwidth
2.0363 MHz

Transmit Freq Error 73 kHz
x dB Bandwidth 4876 kHz

a7 A

Total Power

% of OBW Power
xdB

MCH

Center Freq: 2.440000000 GHz
Avg|Hold: 10/10
Radio Std: None

Span 5 MHz|
Sweep Time 5.33 ms (8001 pts)

12.7 dBm

99.00 %
-6.00dB

L] ® A
A L‘ﬂ KX

ﬁ Frequency

Center Frequency Seftings
40000000 GHz

Span
5.0000 MHz
CF Step

500.000 kHz

Auto
Man

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

Occupied BW

KEYSIGHT Input RF Input Z: 50 0 Aiten: 40 dB
Coupling: DC Corrections: Off  Preamp: Off
Align: Auto Freq Ref: Int (S)

Trig: Free Run
Gate: Off

HCH

2.480000000 GHz

#IF Gain: Low Radio Std: None

Ref Lvl Offset 8.69 dB
Scale/Div 10.0 dB Ref Value 30.00 dBm

#Video BW 100.00 kHz

2 Metrics

Occupied Bandwidth
2.0368 MHz

Transmit Freq Error -30.599 kHz
x dB Bandwidth 4913 kHz

9 M ? Ve

Total Power

% of OBW Power
xdB

Span 5 MHz|
Sweep Time 5.33 ms (8001 pts)!

12.2dBm

99.00 %
-6.00dB

R] A\
o L‘.ﬂ 2

Frequency

Center Frequency
2.480000000 GHz

Span
5.0000 MHz

CF Step
500.000 kHz

Auto
Man
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7.3. CONDUCTED OUTPUT POWER

LIMITS

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

Section

Test Item

Limit

Frequency Range

(MHz)

CFR 47 FCC 15.247(b)(3)
ISED RSS-247 5.4 (d)

Output Power

1 watt or 30dBm

2400-2483.5

Note: For b/g/n HT20 mode the average data is for reference only.

TEST PROCEDURE

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 the power of each channel.
Peak Detector used for Peak result.

TEST ENVIRONMENT

Temperature

22°C

Relative Humidity

56%

Atmosphere Pressure

101kPa

Test Voltage

AC120V

TEST SETUP

EUT

Attenuator

Spectrum Analyzer
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RESULTS
Maximum Peak LIMIT
Test Mode Test Channel Conducted Output

Power(dBm) dBm

LCH 2.26 30

BLE-1M MCH 3.36 30

HCH 3.69 30

LCH 2.35 30

BLE-2M MCH 3.56 30

HCH 3.98 30
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Test Graphs
FOR 1M part

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

Swept SA

KEYSIGHT |Input RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 3.0 MHz

f9ocA?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Alten: 40 dB
Preamp: Off

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 8.0 MHz

May 17, 2021
12:19:28 PM

LCH

#Avg Type: Power (RMS
Avg|Hold: 43/100
Trig: Free Run
PPPPPP

Mkr1 2.401 886 25 GHz
2.26 dBm

Span 2.000 MHz

#Sweep 100 ms (8001 pts)

% w
i S

PASS

Frequency

Center Frequency
2.402000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.40

1000000 G
Stop Freq
03000000 G
AUTOTUNE |
CF Step

200.000 kHz

Auto
Man

Freq Offset
0 Hz

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

KEYSIGHT |Input RF
C DC

Couplin

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 MHz

?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 8.0 MHz

May 17, 2021 | ¢
12:22:31 PM

MCH

#Avg Type: Power (RMSl 4
Avg|Hold: 43/100 ¥
Trig: Free Run

PPPPPP

Mkr1 2.439 901 00 GHz
3.36 dBm

Span 2.000 MHz
#Sweep 100 ms (8001 pts)

X w
-a 5

PASS

Frequency

&

Center Frequency
2.440000000 GHz
Span

2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.439000000 GHz
Stop F
2.441000000 GHz

AUTOTUNE |
CF Step
200.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale

Signal Track
(Span Zoom)
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Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

Swept SA

KEYSIGHT |Input RF
Coupling: DC
Align: Auto

#Alten: 40 dB
Preamp: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 3.0 MHz

S a?

May 17, 2021
12:24:52 PM

FOR 2M part

Ref Lvl Offset 8.69 dB
Ref Level 30.00 dBm

#Video BW 8.0 MHz

HCH

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM
Avg|Hold: 43/100

Trig: Free Run M

PPPPPP

Mkr1 2.479 877 75 GHz
3.69 dBm

Span 2.000 MHz
#Sweep 100 ms (8001 pts)

% w
Sl S

PASS

Frequency

Center Frequency
2.480000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.479000000 Gl

Stop Freq
2.481000000 G

AUTO TUNE

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1 +
Swept SA
KEYSIGHT |lnput RF

Coupling: DC

Align: Auto

#Atten: 40 dB
Preamp: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 3.0 MHz

9 May 17, 2021
e | 12:27:31 PM

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 8.0 MHz

LCH

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM
Avg|Hold: 43/100

Trig: Free Run M

PPPPPP

Mkr1 2.401 800 75 GHz
2.35dBm

Span 2.000 MHz
#Sweep 100 ms (8001 pts)

) w A
.tn £

PASS

Frequency
Center Frequency
2.402000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.401000000 GI
Stop Freq
2.403000000 GHz

AUTO TUNE

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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Test Mode

Test Channel

Verdict

BLE

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 MHz

acm?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 8.0 MHz

May 17, 2021
12:30:18 PM

MCH

#Avg Type: Power (RM
Avg|Hold: 43/100
Trig: Free Run

M
PPPPPP

Mkr1 2.440 045 00 GHz
3.56 dBm

Span 2.000 MHz
#Sweep 100 ms (8001 pts)

PASS

Frequency

Center Frequency
2.440000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.439000000 GHz

200.000 kHz

Auto
Man

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

Swept SA

KEYSIGHT |Input RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 3.0 MHz

o~ m?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 8.69 dB
Ref Level 30.00 dBm

#Video BW 8.0 MHz

May 17, 2021
12:32:52 PM

HCH

#Avg Type: Power (RM
Avg|Hold: 43/100
Trig: Free Run
PPPPPP

Mkr1 2.479 873 50 GHz
3.98 dBm

Span 2.000 MHz
#Sweep 100 ms (8001 pts)

‘I: ol w A

A

PASS

Frequency
Center Frequency
2.480000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.479000000 GI
Stop Freq
2.481000000 Gl

AUTO TUNE

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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7.4. POWER SPECTRAL DENSITY

LIMITS

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

Section Test Item Limit Frequ‘(a'\r)lf_lyzl)?ange
CFR 47 FCC §15.247 (e) . i
ISED RSS-247 5.2 (b) Power Spectral Density 8 dBm/3 kHz 2400-2483.5

TEST PROCEDURE

Refer to FCC KDB 558074, 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 ENVIRONMENT

Temperature

22°C

Relative Humidity  [56%

Atmosphere Pressure

101kPa

Test Voltage AC120V

TEST SETUP

EUT

Attenuator

Spectrum Analyzer
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RESULTS
Test Mod Maximum Peak power spectral

est hvioae Test Channel density (dBm/100kHz) Result
LCH 1.31 Pass

BLE-1M MCH 2.42 Pass
HCH 3.12 Pass
LCH 1.69 Pass

BLE-2M MCH 1.98 Pass
HCH 2.33 Pass
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Test Graphs:
For 1M part:

Test Mode

Test Channel

Verdict

BLE

KEYSIGHT |Input RF .

Couplini

1 Spectrum
Scale/Div 10 dB

Center 2.4020000 GHz

2

#Atten: 40 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

May 17, 2021
12:19:38 PM

LCH

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

M
PPPPPP

Mkr1 2.401 938 31 GHz
1.31 dBm

Span 1.500 MHz

Sweep 1.07 ms (8001 pts)
Rl w A
i P

PASS

Frequency

Center Frequency
2.402000000 GHz

Span
1.50000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.401250000 GI

Stop Freq
2.402750000 G

| AUTOTUNE
CF Step
150.000 kHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

Log

Signal Track

Test Channel

Verdict

BLE

KEYSIGHT [rput RF

Couplin

1 Spectrum
Scale/Div 10 dB

Center 2.4400000 GHz
#Res BW 100 kHz

acm?

#Atten: 40 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

May 17, 2021
12:22:42 PM

MCH

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.439 936 44 GHz
2.42 dBm

Span 1.500 MHz
Sweep 1.07 ms (8001 pts)

) AVl
L SIS

PASS

Frequency

Center Frequency
2.44000000! z
Span

1.50000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.439250000 GHz
Stop Freq
40750000 GHz

AUTO TUNE
CF Step
150.000 kHz

Auto
Man

Freq Offset
0Hz

Signal Track
(Span Zoom)
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Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

KEYSIGHT Input RF

RL Coupling: DC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.4800000 GHz
#Res BW 100 kHz

6 m?

For 2M part:

#Alten: 40 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 8.69 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

May 17, 2021
12:25:01 PM

HCH

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.479 951 06 GHz
3.12dBm

Span 1.500 MHz
Sweep 1.07 ms (8001 pts)

% w
i S

PASS

Frequency

Center Frequency
2.480000000 GHz

Span
1.50000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.479250000 Gl

Stop Freq
2.480750000 G

AUTO TUNE
CF Step
150.000 kHz

Auto
Man

Freq Offset
0 Hz

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

KEYSIGHT [rput RF

Couplin

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

acm?

#Atten: 40 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

May 17, 2021
12:27:41 PM

LCH

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.401 970 50 GHz
1.69 dBm

Span 2.000 MHz
Sweep 1.07 ms (8001 pts)

) AVl
L SIS

PASS

Frequency

Center Frequency
2 000 z

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.401000000 GHz
Stop Freq
03000000 GHz

AUTO TUNE
CF Step
200.000 kHz

Auto
Man

Freq Offset
0Hz

Signal Track
(Span Zoom)
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Test Mode

Test Channel

Verdict

BLE

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 100 kHz

acm?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB

Preamp: Off Gate: Off

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

May 17, 2021
9:21:30 PM

PNO: Best Wide

IF Gain: Low
Sig Track: Off

MCH

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

M
PPPPPP
Mkr1 2.439 989 50 GHz
1.98 dBm

Span 2.000 MHz
Sweep 1.07 ms (8001 pts)

PASS

Frequency

Center Frequency
2.440000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.439000000 GHz

200.000 kHz

Auto
Man

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

Swept SA

KEYSIGHT |lnput RF
Coupling: DC
Align: Auto

+

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

Ref Lvl Offset 8.69 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

May 17, 2021
9:21:47 PM

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

HCH

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.479 973 50 GHz
2.33 dBm

Span 2.000 MHz

Sweep 1.07 ms (8001 pts)

) w A
.tn £

PASS

Frequency
Center Frequency
2.480000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.479000000 GI
Stop Freq
2.481000000 GHz

AUTO TUNE

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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7.5. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS
LIMITS
FCC Part15 (15.247) Subpart C, ISED RSS-247 ISSUE 2
Section Test Item Limit
Conducted at least 20 dB below that in the 100 kHz

ISED RSS-247 5.5

CFR 47 FCC §15.247 (d)

Bandedge and
Spurious Emissions

bandwidth within the band that contains
the highest level of the desired power

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 23 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

Sl be measured
Detector Peak

RBW 100K

VBW 23 x RBW
measurement points  |=span/RBW
Trace Max hold
Sweep time Auto couple.

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

TEST SETUP

EUT

Attenuator

Spectrum Analyser
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TEST ENVIRONMENT

Temperature 22°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage AC120V

Part | :Conducted Bandedge

RESULTS TABLE
Test Test . Max. Spurious Level Limit .
Mode e | SETIT FOrTEn R R [dBm] [dBm] | Verdict
LCH 1.449 -41.04 -18.55 PASS
BLE-1M
HCH 3.256 -41.19 -16.74 PASS
LCH 0.5567 -41.30 -19.44 PASS
BLE-2M
HCH 3.706 -40.03 -16.29 PASS
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TEST GRAPHS
For 1M part:
Test Mode Test Channel Verdict
BLE LCH PASS

KEYSIGHT [Input RF

1 Spectrum
Scale/Div 10 dB

Center 2.40000 GHz

5 Marker Table v

Mode Trace Scale
1 f

1 f
1 f
1 f

acm?

2.401 965 0 GHz
2.400 000 0 GHz
2.390 000 0 GHz
2.374 387 5 GHz

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

#Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

M
PPPPPP
Mkr4 2.374 387 5 GHz
-41.04 dBm

Ref Lvl Offset 9.05 dB
Ref Level 9.05 dBm

#Video BW 300 kHz Span 60.00 MHz

Sweep 5.87 ms (8001 pts)

X Y

1.448 dBm
-44.46 dBm
-43.08 dBm

-41.04 dBm

Function Function Width Function Value

May 17, 2021 w A

12:19:48 PM

Frequency

Center Frequency

2. 00000 GHz

Span

60.0000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
2.370000000 GHz
Stop Freq
2.430000000 GHz

AUTO TUNE l

CF Step
6.000000 MHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

KEYSIGHT |Input RF

Coupling:

1 Spectrum
Scale/Div 10 dB

Center 2.48350 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

1 f

N
N
N
N

1 f
1 f
1 f

?

a5~

HCH

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Avg Type: Power (RMS
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr4 2.487 572 5 GHz
-41.19 dBm

Ref Lvl Offset 8.69 dB
Ref Level 8.69 dBm

#Video BW 300 kHz Span 60.00 MHz

Sweep 5.87 ms (8001 pts)

Y
3.256 dBm
-42.70 dBm
-43.73 dBm
-41.19 dBm

X Function Function Width Function Value
2.479960 0 GHz
2.483 500 0 GHz
2.500 000 0 GHz

2.487 5725 GHz

May 17, 2021
12:25:12 PM

PASS

Span
60.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.453500000 GI

Stop Freq
2513500000 G

| AUTOTUNE |

CF Step

6.000000 MHz

Auto

Signal Track
(Span Zoom)
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For 2M part:

Test Mode

Test Channel

Verdict

BLE

Spectrum Analyzer 1

+

KEYSIGHT |Input RE

Coupling:

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
1 f

1 f
1 f
1 f

acm?

2.401 972 5 GHz
2.400 000 0 GHz
2.390 000 0 GHz
2.380 402 5 GHz

LCH

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

Input Z: 50 O
Corrections: Off

Freq Ref: Int (S) M

PPPPPP
Mkr4 2.380 402 5 GHz
-41.30 dBm

Ref Lvl Offset 9.05 dB
Ref Level 9.05 dBm

#Video BW 300 kHz Span 60.00 MHz

Sweep 5.87 ms (8001 pts)

X Y

0.5567 dBm
-41.34 dBm
-43.68 dBm

-41.30 dBm

Function Function Width Function Value

May 17, 2021
12:27:51 PM

PASS

Frequency

Center Frequency

2. 00000 GHz

Span

60.0000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
2.370000000 GHz
Stop Freq
2.430000000 GHz

AUTO TUNE l
CF Step
6.000000 MHz

Auto

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

BLE

KEYSIGHT |Input RF

Couplini

1 Spectrum
Scale/Div 10 dB

Center 2.48350 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
1 f

1 f
1 f
1 f

.

HCH

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off

Freq Ref: Int (S) Trig: Free Run

Mkr4 2.494 045 0 GHz
-40.03 dBm

Ref Lvl Offset 8.69 dB
Ref Level 8.69 dBm

#Video BW 300 kHz Span 60.00 MHz

Sweep 5.87 ms (8001 pts)

X
2.479 967 5 GHz
2.483 500 0 GHz
2.500 000 0 GHz
2.494 045 0 GHz

Y
3.706 dBm
-43.95 dBm
-44.80 dBm
-40.03 dBm

Function Function Width Function Value

May 17, 2021 w

12:33:28 PM

PASS

Span
60.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.453500000 Gl

Stop Freq
13500000 G

AUTO TUNE l

CF Step
6.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log

Signal Track
(Span Zoom)
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Part Il :Conducted Emission
Test Result Table

Test Mode Channel Pref(dBm) Puw(dBm) Verdict
LCH 1.21 <Limit PASS
BLE-1M MCH 2.58 <Limit PASS
HCH 2.73 <Limit PASS
LCH 1.39 <Limit PASS
BLE-2M MCH 2.79 <Limit PASS
HCH 3.06 <Limit PASS
Test Plots
For 1M part:
Test Mode Channel Verdict
BLE LCH PASS

Pref test Plot

LCH SPURIOUS EMISSION

Spectrum Analyzer 1 o +

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

KEYSIGHT :fgt:g"':; e
L k= /;.Iign: Auio

1 Spectrum

Scale/Div 10 dB

Center 2.402000 GHz

#Res BW 100 kHz
adl May 17, 202
) t) P - ? 12:19:58 PM

#Atten: 40 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Avg|Hold: 1001100

#Avg Type: Power (RMS 234
Trig: Free Run 1

PPPPPP

Mkr1 2.401 944 75 GHz
1.21 dBm

Span 2.000 MHz
Sweep 1.07 ms (8001 pts)

% .
L P

Frequency

Center Frequency
2.402000000 GHz

Settings

Span
2.00000000 MHz

Swept Span
Zero Span

Start Freq
2.401000000 GHz

Stop Freq
2.403000000 GHz

AUTO TUNE l

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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Puw test Plot

LCH SPURIOUS EMISSION 30MHz~3GHz

Spectrum Analyzer 1 +

KEYSIGHT |Input RF
RL

) Sy Ref Lvl Offset 9.05 dB
Scale/Div 10 dB Ref Level 9.05 dBm

#Video BW 300 kHz

O M ? Pl

Input Z: 50 O #Atten: 30 dB PNO: Fast

Coupling: DC Corrections: Off Preamp: Off Gate: Off

i Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

Frequency

#Avg Type: Power (RM
Avg|Hold: 13/100 Center Frequency

Trig: Free Run M 1.515000000 GHz
PPPPPP
Span
Mkr2 2.993 7 GHz 2.97000000 GHz
-47.97 dBm Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
3.000000000 G

‘/ AUTO TUNE l

CF Step
297.000000 MHz

Auto

Man
Stop 3.000 GHz,

Freq Offset
0Hz
Sweep 284 ms (8001 pts)

) w 7| fa
‘:: L.‘L—I il Signal Track

(Span Zoom)

LCH SPURIOUS EMISSION 3G Hz~5GHz

Spectrum Analyzer 1 +

KEYSIGHT /nput RF Input Z: 50 O #Atten: 30 dB PNO: Fast
Coupling: DC Corrections: Off Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

e Ref Lvl Offset 9.05 dB
Scale/Div 10 dB Ref Level 9.05 dBm

Start 3.000 GHz
#Res BW 100 kHz

D R ? R

#Video BW 300 kHz

ﬁ Frequency

#Avg Type: Power (RM .

AvglHold: 1100 (el [FEETR)

Trig: Free Run 4 000 z
PPPPPP

Span

Mkr1 3.703 50 GHz 2.00000000 GHz

-46.50 dBm|}s 5 a0 span
Zero Span

Full Span

Start Freq
3.000000000 GHz
Stop Freq
5.000000000 GHz

AUTO TUNE l

CF Step
200.000000 MHz

Auto

Man
Freq Offset
0Hz

X Axis Scale
Stop 5.000 GHz| Log

Sweep 191 ms (8001 pts) Lin
i ® A -
—_ i Signal Track

(Span Zoom)
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LCH SPURIOUS EMISSION 5G Hz~10GHz

Spectrum Analyzer 1 +

KEYSIGHT |nput RF Input Z: 50 O #Atten: 30 dB PNO: Fast #Avg Type: Power (RM
g: DC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 8/100 M

Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off PPPPPP

Span

e Ref Lvl Offset 9.05 dB Mkr1 5.079 375 GHzl 500000000 Gz
Scale/Div 10 dB Ref Level 9.05 dBm -47.41 dBm Swept Span
Zero Span

Full Span
Start Freq
5.000000000 GHz

500.000000 MHz

Auto
Man

Start 5.000 GHz #Video BW 300 kHz Stop 10.000 GHz
#Res BW 100 kHz Sweep 478 ms (8001 pts)

5 7] mE e
. N .

(Span Zoom)

Spectrum Analyzer 1 +
Swept SA
KEYSIGHT /nput RF Input Z: 50 O #Atten: 30 dB PNO: Fast #Avg Type: Power (RM
Coupling: DC Corrections: Off  Preamp: Off Gate: Off Avg|Hold: 7/100 M Center Frequency
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run 12.500000000 G
Sig Track: Off PPPPPP

Frequency

Span

e Ref Lvl Offset 9.05 dB Mir1 10.715 625 GHz|} 5 00000000 GHz
Scale/Div 10 dB Ref Level 9.05 dBm -47.89 dBm Swept Span
Zero Span

Full Span
Start Freq
10.0000001
Stop Freq
0000001 Hz

AUTO TUNE l

CF Step
500.000000 MHz
Auto
Man
Freq Offset
0 Hz

X Axis Scale
Start 10.000 GHz #Video BW 300 kHz Stop 15.000 GHz| Log

#Res BW 100 kHz Sweep 478 ms (8001 pts) Lin

May 17, 2021 ] w A "
t) (Q - ? 12:20:38 PM ,:: L.N;I 2 Signal Track

(Span Zoom)
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LCH SPURIOUS EMISSION_15GHz~25GHz

Sspe;:tru Sr:Analyzer L + Frequency

KEYSIGHT |nput RF Input Z: 50 O #Atten: 30 dB PNO: Fast #Avg Type: Power (RMS| 1|2 - 4

RL o~ Coupling: DC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 4/100 Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 20.000000000 GHz

Sig Track: Off PPPPPP

Span

e Ref Lvl Offset 9.05 dB Mkr1 23.733 75 GHz} 100000000 Gz
Scale/Div 10 dB Ref Level 9.05 dBm -45.63 dBm Swept Span
Zero Span

Full Span
Start Freq
3m 0000000 GHz

Stop Fre
25.000000000 GHz
{ AUTO TUNE I

CF Step
1.000000000 GHz

Auto
Man

Freq Offset
0 Hz

- X Axis Scale
Start 15.000 GHz #Video BW 300 kHz Stop 25.000 GHz| L
#Res BW 100 kHz Sweep 956 ms (8001 pts) Lin

[ ] May 17, 2021 [Fu] w7 o
=- t) (j - ? 12:20:49PM ’:: L‘ﬂ 2 Slgnal Track

(Span Zoom)
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Test Mode

Channel

Verdict

BLE

MCH

PASS

Pref test Plot

MCH SPURIOUS EMISSION

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input

L > (.‘-\'I?QLL]pIIAuto
1 Spectrum

Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 100 kHz

S [~ [

1+

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

May 17, 2021
12:22:56 PM

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Atten: 40 dB
Preamp: Off

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

#Avg Type: Power (RM‘%. 4
Avg|Hold: 100/100
Trig: Free Run

PPPPPP

Mkr1 2.439 942 75 GHz
2.58 dBm

Span 2.000 MHz
Sweep 1.07 ms (8001 pts)

X 2z
el Y

Frequency A

Center Frequency
2.440000000 GHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.439000000 GHz

Stop Freq
2.441000000 GHz
{ AUTO TUNE I

CF Step
200.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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Puw test Plot

MCH SPURIOUS EMISSION_30MHz~3GHz

1 Spectrum
Scale/Div 10 dB

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.01 dB
Ref Level 9.01 dBm

#Video BW 300 kHz

May 17, 2021
12:23:06 PM

#Avg Type: Power (RM
Avg|Hold: 13/100

Trig: Free Run M

PPPPPP
Mkr2 2.664 8 GHz
-47.92 dBm

Stop 3.000 GHz,
Sweep 284 ms (8001 pts)

% .
bJ P

Frequency

Center Frequency
1.515000000 GHz
Span

2.97000000 GHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
3.000000000 G

AUTO TUNE l

CF Step
297.000000 MHz

Auto
Man

Freq Offset
0 Hz

Signal Track
(Span Zoom)

KEYSIGHT Input. RE e

Couplini
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 100 kHz

5

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.01 dB
Ref Level 9.01 dBm

#Video BW 300 kHz

? May 17, 2021

12:23:15 PM

#Avg Type: Power (RM
Avg|Hold: 11/100

Trig: Free Run M

PPPPPP

Mkr1 3.857 75 GHz
-47.21 dBm

Stop 5.000 GHz,
Sweep 191 ms (8001 pts)

Frequency

Center Frequency
4.000000000 GHz
Span

2.00000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
3.000000000 G
Stop Freq
5.000000000 G

AUTO TUNE I
CF Step

200.000000 MHz.

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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MCH SPURIOUS EMISSION_5G Hz~10GHz

1 Spectrum
Scale/Div 10 dB

Start 5.000 GHz
#Res BW 100 kHz

acm?

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.01 dB
Ref Level 9.01 dBm

#Video BW 300 kHz

May 17, 2021
12:23:26 PM

#Avg Type: Power (RM
Avg|Hold: 8/100

Trig: Free Run M

PPPPPP
Mkr1 5.593 125 GHz
-46.11 dBm

Stop 10.000 GHz
Sweep 478 ms (8001 pts)

Span
5.00000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
'{} 5.000000000 GHz

500.000000 MHz
Auto

Signal Track
(Span Zoom)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
: DC

Couplini
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 100 kHz

+

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.01 dB
Ref Level 9.01 dBm

#Video BW 300 kHz

May 17, 2021
12:23:37 PM

#Avg Type: Power (RM
Avg|Hold: 7/100

Trig: Free Run
PPPPPP

Mkr1 14.910 625 GHz
-48.24 dBm

Stop 15.000 GHz|

Sweep 478 ms (8001 pts)

eHjLY

5.00000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
10.0000001
Stop Freq
0000001 Hz
AUTO TUNE l
CF Step
500.000000 MHz

Auto
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MCH SPURIOUS EMISSION_15GHz~25GHz

Sspe;:tru Sr:Analyzer L Frequency

KEYSIGHT |nput RF Input Z: 50 O #Atten: 30 dB PNO: Fast #Avg Type: Power (RMS| 1|2 - 4

RL o~ Coupling: DC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 4/100 Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 20.000000000 GHz

Sig Track: Off PPPPPP

Span

e Ref L Offset 9.01 dB Mkr1 23.748 75 GHz} 100000000 Gz
Scale/Div 10 dB Ref Level 9.01 dBm -45.55 dBm Swept Span
Zero Span

Full Span
- Start Freq
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HCH SPURIOUS EMISSION_15GHz~25GHz
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Puw test Plot
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LCH SPURIOUS EMISSION 5G Hz~10GHz
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LCH SPURIOUS EMISSION_15GHz~25GHz
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1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: Signify (China) Investment Co., Ltd

Address: #204, Block 2, 690 Bibo Road, Zhang Jiang High-Tech Park,
Shanghai, China

Manufactu rer Information

Company Name: Signify (China) Investment Co., Ltd

Address: #204, Block 2, 690 Bibo Road, Zhang Jiang High-Tech Park,
Shanghai, China

EUT Description

Product Name: 2.4GHz Wi-Fi/ Bluetooth module
Model Name: ESP32-C3-WI1Z22012
Sample Number: 3686975
Data of Receipt Sample: Mar. 08, 2021
Date Tested: Mar. 09, 2021~ May. 18, 2021
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
ISED RSS-247 Issue 2 PASS
ISED RSS-GEN Issue 5 PASS
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Summary of Test Results

Clause Test ltems FCC Rules Test Results
) FCC 15.247 (a) (2)
1 23]% gg; E:ngv\\/ligttr? RSS-247 Clause 5.2 (a) Complied
RSS-Gen Clause 6.7
FCC 15.247 (b) (3)
2 Conducted Power RSS-247 Clause 5.4 (d) Complied
RSS-Gen Clause 6.12
. FCC 15.247 (e) .
3 Power Spectral Density RSS-247 Clause 5.2 (b) Complied
FCC 15.247 (d)
4 Condguﬁﬁguiagr?]ég%i And RSS-247 Clause 5.5 Complied
P RSS-GEN Clause 6.13
FCC 15.247 (d)
FCC 15.209
5 Radiated Band edges and Spurious FCC 15.205 Comblied
emission RSS-247 Clause 5.5 P
RSS-GEN Clause 8.9
RSS-GEN Clause 6.13
6 Conducted Emission Test For AC FCC 15.207 Comblied
Power Port RSS-GEN Clause 8.8 P
. FCC 15.203 )
7 Antenna Requirement RSS-GEN Clause 6.8 Complied
Remark:

1) The measurement result for the sample received is <Pass> according to < ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15C, ISED RSS-GEN, ISED RSS-247> when <Accuracy
Method> decision rule is applied.

Prepared By:

CJuson Yang

Jason Yang
Engineer

Authorized By:

Clurns Zhng

Chris Zhong

Laboratory Leader

Reviewed By:

Tom 7ang

Tom Tang
Project Engineer
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC KDB 558074 D01
15.247 Meas Guidance v05r02, KDB 414788 D01 Radiated Test Site vO1r01, ANSI C63.10-
2013, FCC CFR 47 Part 2, FCC CFR 47 Part 15, ISED RSS-GEN ISSUES5, ISED RSS-247
ISSUE2.

3. FACILITIES AND ACCREDITATION

A2LA (Certificate No.: 4829.01)

UL-CCIC COMPANY LIMITED has been assessed and prove dto bein
compliance with A2LA.

FCC (FCC Designation No.: CN1247)

UL-CCIC COMPANY LIMITED has been recognized to perf orm
compliance testing on equipment subject to the Comm ission's
Declaration of Conformity (DoC) and Certificationr  ules.

IC (IC Designation No.: 25056)

UL-CCIC COMPANY LIMITED has been recognized to perf orm
compliance testing on equipment subject to the Comm ission's
Declaration of Conform ity (DoC) and Certification rules

Accreditation
Certificate

Note 1: All tests measurement facilities use to collect the measurement data are located at No.
2, Chengwan Road, Suzhou Industrial Park, Suzhou 215122, People’s Republic of China

Note 2: For below 30MHz, lab had performed measurements at test anechoic chamber and
comparing to measurements obtained on an open field site. These measurements below
30MHz had been correlated to measurements performed on an OFS.

Note 3: The test anechoic chamber in UL-CCIC COMPANY LIMITED had been calibrated and
compared to the open field sites and the test anechoic chamber is shown to be equivalent to or
worst case from the open field site.
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

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

Test Item Uncertainty

Conduction emission 3.1dB

Radiation Emission test(include Fundamental
emission) 3.4dB

(9KHz-30MH2z)
Radiation Emission test(include Fundamental
emission) 3.4dB
(30MHz-1GH2)

Radiation Emission test 3.9dB (1GHz-18Gz)
(1GHz to 26GHz)( include Fundamental emission)

4.2dB (18GHz-26.5Gz)

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

UL-CCIC COMPANY LIMITED
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

Product Name: 2.4GHz Wi-Fi/ Bluetooth module
Model No.: ESP32-C3-WIZ2012
Operating Frequency: IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz

IEEE 802.11n(HT40): 2422MHz to 2452MHz
BT:2402 MHz to 2480MHz

This report just for the WIFI part

Type of Modulation: IEEE for 802.11b: DSSS (CCK, DQPSK, DBPSK)
IEEE for 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE for 802.11n (HT20 and HT40): OFDM (64QAM, 16QAM, QPSK, BPSK)

BT:GFSK

Channels Step: Channels with 5MHz step

Test software of EUT: EspRFTestTool (manufacturer declare)

Antenna Type: Ceramic antenna

Antenna Gain: Antennal: 5.19 dBi
Remark: This data is provided by customer and our lab isn’t responsible for
this data

UL-CCIC COMPANY LIMITED
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5.2. MAXIMUM OUTPUT POWER

Number of Max AV Conducted Power
Transmit Chains IEE Std. 802.11 Channel Number (dBm)
(NTX)
1 IEEE 802.11B SISO 1-11]11] 19.65
1 IEEE 802.11G SISO 1-11]11] 18.92
1 IEEE 802.11nHT20 1-11]11] 18.01
1 IEEE 802.11nHT40 3-9[7] 17.50

5.3. CHANNEL LIST

Channel List for 802.11b/g/n (20 MHz)
Frequency Frequenc Frequency Frequency
Channel Channel Channel Channel
(MHz) y(MHZz) (MHz) (MHz)
1 2412 4 2427 7 2442 10 2457
2 2417 5 2432 8 2447 11 2462
3 2422 6 2437 9 2452
Channel List for 802.11n (40 MHz)
F F F F
Channel e Channel AP Channel e Channel ey
(MH2z) y(MHz) (MH2z) (MH2z)
3 2422 5 2432 7 2442 9 2452
4 2427 6 2437 8 2447
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5.4. TEST CHANNEL CONFIGURATION

Test Mode

Test Channel

Frequency

WiFi TX(802.11b)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11g)

CH 1, CH3, CH 6,

2412MHz, 2422MHz*, 2437MHz,

CH9. CH 11 2452MHz*, 2462MHz
— CH 1, CH3,CH®, 2412MHz, 2422MHz*, 2437TMHz,
WIFi TX(802.11n HT20) CHO, CH 11 2452MHz*, 2462MHz

WiFi TX(802.11n HT40)

CH 3, CH5,CH 6, CH7,CH 9

2422MHz, 2432MHz*, 2437MHz,

2442MHz*, 2452MHz

Remark (*) : Investigation have been performed for conducted power, power spectral density,
conducted bandedge, conducted spurious emission and radiated emission test.

5.5. THE WORSE CASE POWER SETTING PARAMETER

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

Test Software EspRFtestTool
Modulation | Transmit Test Channel
Mode Antenna NCB: 20MHz NCB: 40MHz
Number | cH 1 CH6 | CH11 CH3 | CH6 | CHO9
802.11b 1 0 0 0
802.11g 1 12 0 12 /
802.11n HT20 1 12 0 12
802.11n HT40 1 / 12 | 0 | 12
Remark: The value list above are the setting of att in the software.
Additions testing setting:
The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band
Test Software EspRFtestTool
Modulation | Transmit Test Channel
Mode Antenna NCB: 20MHz NCB: 40MHz
Number CH 3 CHO CH5 | CH7
802.11g 1 0 0 /
802.11n HT20 1 0 0
802.11n HT40 1 / 0 | 0

Remark: The value list above are the setting of att in the software.
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5.6. DESCRIPTION OF AVAILABLE ANTENNAS

Ant. Frequency (MHz) Antenna Type Antenna Gain (dBi)
1 2400-2483.5 Ceramic antenna 5.19
Transmit and L
Test Mode Receive Mode Description
\EEE 802.11b BI1TX, 1RX Antennal can be use_d as transmitting/receiving
antenna independently.
IEEE 802.11g IILTX, 1RX Antennal can be use_d as transmitting/receiving
antenna independently.
IEEE 802.11N (HT20) 1TX, 1RX Antennal can be use_d as transmitting/receiving
antenna independently.
IEEE 802.11N (HT20) II1TX, 1RX Antennal can be use_d as transmitting/receiving
antenna independently.

5.7. THE WORSE CASE CONFIGURATIONS

For the product, there two transmission antennas, and pre-testing both of them, only the worse

data for the antenna is recorded in the report.

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

802.11b mode: 1 Mbps
802.11b mode: 6 Mbps

802.11n HT20 mode:
802.11n HT40 mode:

MCSO0
MCSO0

UL-CCIC COMPANY LIMITED
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5.8. TEST ENVIRONMENT

Environment Parameter Selected Values During Tests
Relative Humidity 55 ~ 65%
Atmospheric Pressure: 1025Pa
Temperature TN 23 ~28°C
VL N/A
Voltage : VN AC 120V
VH N/A

Note: VL= Lower Extreme Test Voltage
VN= Nominal Voltage
VH= Upper Extreme Test Voltage
TN= Normal Temperature

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




®

REPORT No.: 4789839465-1
Page 13 of 213

5.9

. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Item Equipment Brand Name | Model Name Description
1 Laptop ThinkPad E550c N/A
Fixed Frequency
2 Board N/A N/A Supply by Customer
INPUT:100-240V~50/60Hz
3 AC adapter ASEF/’?%R N/A OUTPUT:5V 222 1A
(Supply by UL Lab)
/O PORT
Cable No Port Connector Type | Cable Type Cable Length(m) Remarks
l N/A N/A N/A N/A N/A
ACCESSORY
Item Accessory Brand Name Model Name Description
100cm Length
1 USB Cable NA NA (Supply by UL Lab)
TEST SETUP

The EUT can work in an engineer mode with a software through a table PC.

SETUP DIAGRAM FOR TESTS

Fixed
EUT Frequency
Board
Adapter

USB Cable

Laptop
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5.10. MEASURING INSTRUMENT AND SOFTWARE USED

Conducted Emissions (  Instrument)

Used Equipment Manufacturer | Model No. | Serial No. Uppg;ILast Last Cal. Next Cal.
M EMI Test Receiver R&S ESR3 126700 2019-12-12 | 2020-12-05 2021-12-04
M | Two-Line V-Network R&S ENV216 126701 2019-12-12 | 2020-12-05 2021-12-04
m | Artficial Mains R&S ENY81 126711 | 2019-12-12 | 2020-12-05 | 2021-12-04

Networks
Software

Used Description Manufacturer Name Version

M Test Software for Conducted disturbance R&S EMC32 Ver. 9.25
Radiated Emissions ( Instrument)

Used Equipment Manufacturer | Model No. | Serial No. Uppg;lLast Last Cal. Next Cal.
M Spectrum Analyzer Keysight N9010B MY57110128| 2020-05-10 | 2021-05-09 2022-05-08
M EMI test receiver R&S ESR26 1267603 2019-12-12 | 2020-12-05 2021-12-04

Receiver Antenna
v (9kHz-30MHz) Schwarzbeck | FMZB 1513 513-265 N/A 2018-06-15 2021-06-14
Receiver Antenna SUnAR RF
v (30MHz-1GHz) Motion JB1 177821 N/A 2019-01-28 2022-01-27
Receiver Antenna
v (1GHz-18GH?z) R&S HF907 126705 2018-01-29 | 2019-01-28 2022-01-27
Receiver Antenna
v (18GHz-26.5GH?z) Schwarzbeck BBHA9170 126706 2019-02-06 | 2020-12-05 2021-12-04
Pre-amplification Compliance
M Direction PAP-1G18-50 {14140-13467| 2019-03-18 | 2020-12-05 2021-12-04
(To 18GHz)
System Inc.
Pre-amplification
M (To 26.5GHz) R&S SCU-26D 134668 2019-02-06 | 2020-09-27 2021-09-26
WRCJV8-
. . N 2350-2400-
M Band Reject Filter Wainwright 2483 5-2533 5- 1 2020-05-10 | 2021-05-09 2022-05-08
40SS
WHKX10-
M Highpass Filter Wainwright 2700-3000- 2 2020-05-10 | 2021-05-09 2022-05-08
18000-40SS
Software

Used Description Manufacturer Name Version

M Test Software for Radiated disturbance Tonscend JS32 V1.0
Other instruments

Used Equipment Manufacturer | Model No. | Serial No. Uppg;ILast Last Cal. Next Cal.
v Spectrum Analyzer Keysight N9010B MY57110128| 2020-05-10 | 2021-05-09 2022-05-08
M Power Meter Keysight U2021XA |MY57110002| 2020-05-10 | 2021-05-09 2022-05-08
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6. MEASUREMENT METHODS

No. Test Item KDB Name Section
1 | 6dB Bandwidth and 99% Bandwidth | KDB 9558074 D01 15.247 Meas 8.2
Guidance v05r02
KDB 558074 D01 15.247 Meas
2 Conducted Output Power Guidance vO5r02 8.3.1.3/8.3.2.3
. KDB 558074 D01 15.247 Meas
3 Power Spectral Density Guidance vO5r02 8.4
4 Out-of-band emissions in non-restricted KDB 558074 D01 15.247 Meas 85
bands Guidance v05r02 )
5 Out-of-band emissions in restricted KDB 558074 D01 15.247 Meas 8.6
bands Guidance v05r02 )
KDB 558074 D01 15.247 Meas
6 Band-edge Guidance v05r02 8.7
7 Conducted Emission Test For AC ANSI C63.10-2013 6.2

Power Port
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7. ANTENNA PORT TEST RESULTS

7.1

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only

PROCEDURE

FCC KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP
EUT Attenuator Spectrum Analyser
TEST ENVIRONMENT
Temperature 22°C Relative Humidity [56%
Atmosphere Pressure  |101kPa Test Voltage AC 120V
RESULTS
on Duty Dut Duty Cycle T Final
Mode Time Period Cycle c cl)tla Correction Minimum Minimum
(mseg) | (MSeo) X (XA) ) Factor VBW VBW
(Linear) (db) (KH2z) (KHz)
11B 32.93 | 32.98 0.998 99.8 0.009 0.03 1
11G 5.465 | 5.514 0.991 99.1 0.039 0.18 1
1IN HT20 | 5.051 | 5.113 0.988 98.8 0.052 0.20 1
1IN HT40 | 2.431 | 2.495 0.974 97.4 0.114 0.41 1

Note: 1) Duty Cycle Correction Factor=10log(1/x).
2) Where: x is Duty Cycle(Linear)
3) Where: T is On Time (transmit duration)
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11B ON TIME AND DUTY CYCLE MID CH (WORSE CASE)

KES|G]-|'|' lInput: RF Input Z: 50 Q
|Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

1 Spectrum
| Scale/Div 10 dB

| Center 2.437000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale X

A2 1 t(8)
F il t

N | 1 [ 1t

’, Mar 15, 2021
6:40:33 PM

llsall |

#Alten: 40 dB
Preamp: Off

Ref Level 23.00 dBm

#Video BW 8.0 MHz*

Freguency

PNO: Fast
Gate: Off

IF Gain: Low
|Sig Track: Off

#Avg Type: Power (RM
Trig: Free Run

|Span
0.00000000 Hz

Swept Span
Zero Span

Mkr3 59.65 ms
6.53 dBm

§3 A2

Il ._

i | Full Span

I Start Freq i
2 437000000 GI
Slop Freq
2.437000000 GH

PRGN
‘ AUTOTUNE |

Span 0 Hzi  ——
Sweep 100.3 ms (8001 pts) CF Step
8.000000 MHz

Auto

N Function Function Width Function Value

32.93 ms|(A)-0.08975 dB
26.67 ms
59.69ms

6.464 dBm
6.534 dbm

KES|G]-|'|' Input RF Input Z: 50 O
|Coupling: DC Corrections: Off
(Align: Aufo/No RF  |Freq Ref: Int (S)

Sig Track: Off

1 Spectrum
| Scale/Div 10 dB

4322

fCenter 2.437000000 GHz
|Res BW 8 MHz

5 Marker Table v
Mode Trace Scale X
A2 1 t(a)

I
3

e~ | Mar 15, 2021
) [ - ? 7:20:27 PM

#Atten: 40 dB
Preamp: Off

Ref Level 23.00 dBm

5.465 ms (A)
3.259 ms
8.775ms

Frequency

#Avg Type: Power (RM 4

Trig: Free Run \Center Frequency
w ##il 2.437000000 GHz
 aaaanang

Span
© Mkr3 8.773 ms|

0.00000000 Hz
3.92dBm|| " syept Span

Zero Span

| tart Freq ‘
2 37000000 GHz
Slop Freq
37000000 GHz

J ‘

PNO: Fast
Gate: Off
IF Gain: Low

#Video BW 8.0 MHz*

8.000000 MHz

Auto
Y Function Function Value Man
0.1032dB
3.698 dBm

3516 dBm

Function Width
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KEYS|G]-|'|' lInput: RF In

|Coupling: DC

1 Spectrum
| Scale/Div 10 dB

gSSZ

| Center 2.437000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale
A2 1 t

il t

i

(8)

E
|\

Sl ?

Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

PNO: Fast
Gate: Off

IF Gain: Low
|Sig Track: Off

#Alten: 40 dB

put Z: 50 O
Preamp: Off

Ref Level 23.00 dBm

#Video BW 8.0 MHz*

e Function

5.051 ms (A) 0.05675dB
3.422 ms 2.750 dBm
8.532ms 2.663 dBm

X

Mar 15, 2021
7:28:45 PM

Function Width

11N HT20 ON TIME AND DUTY CYCLE MID CH (WORSE CASE)

#Avg Type: Power (RM
Trig: Free Run

Mkr3

Sweep 100.3

ﬁ Freguency

\Center Frequency
hid 2.437000000 GHz
AA |
8.535 ms
2.66 dBm

AAAA|

Span

0.00000000 Hz
Swept Span
Zero Span

il l

ik .

|| Funspan

—I Start Freq 1
2.437000000 G

S
] AUTOTUNE |
Span 0 Hzl |
ms (8001 pts)| |CF Step
8.000000 MHz

Auto

op Freq
2.437000000 GH:

Function Value

KEYSIGHT [nput &8
|Coupling: DC
\Align: Auto/No RF

1 Spectrum

fCenter 2.437000000 GHz
|Res BW 8 MHz

5 Marker Table v
Mode Trace Scale
A2 1 t
E 1 t
N [ 1 [ t

i illsll |

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Atten: 40 dB

Input Z: 50 O
Preamp: Off

Corrections: Off
Freq Ref: Int (S)

Ref Level 23.00 dBm

#Video BW 8.0 MHz*

Y Function
2.220dB
-2.414 dBm

2394 dBm

X
2431 ms (4)
1.278 ms
3.773ms

(8)

9 Mar 13, 2021
. 7:37:55 PM

#Avg Type: Power (RM

Trig: Free Run

Mkr3 3.773 ms

Function Width

,0.00000000 Hz

Swept Span
Zero Span

-2.39 dBm

Full Span

|| Start Freq ‘
2.437000000 GHz

‘ Stop Freq
37000000 GHz

8.000000 MHz

Auto
Function Value
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7.2. 6dB BANDWIDTH

LIMITS
FCC Partl5 (15.247) Subpart C, ISED RSS-247 Issue 2
Section Test Item Limit Frequency Range
(MH2)
FCC 15.247(a)(2) 6dB Bandwidth >= 500KHz 2400-2483.5
ISED RSS-Gen Clause | 99% Occ'up|ed For reporting 2400-2483.5
6.7 Bandwidth purposes only.

TEST PROCEDURE
Refer to FCC KDB 558074, 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% Occupied Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW
For 99% Occupied 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 relative to the maximum level measured in the

fundamental emission.

TEST SETUP

EUT Attenuator Spectrum Analyser
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RESULTS
Test Mode et Channal 6dB bandwidth 99% bandwidth eyt
(MHz) (MHz)
LCH 9.078 13.010 Pass
11B MCH 9.072 13.003 Pass
HCH 9.052 13.009 Pass
LCH 16.38 16.826 Pass
11G MCH 16.34 16.790 Pass
HCH 16.35 16.906 Pass
LCH 17.60 17.960 Pass
11N HT20 MCH 17.60 17.932 Pass
HCH 17.62 17.949 Pass
LCH 34.98 35.400 Pass
11N HT40 MCH 33.87 35.339 Pass
HCH 34.05 35.302 Pass
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Test Graphs
For 6dB Bandwidth part:
Test Mode Test Channel Verdict
11B LCH PASS
Spectrum Analyzer 1

+

Occupied BW
KEYSIGHT Ineut RF InputZ: 50 Q

RL Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

Frequency ¥ - ::—
Center Frequency
2.412000000 GHz
40.000 MHz

1 4.000000 MHz

Auto
Man

Aften: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.412000000 GHz
Avg|Hold: 10110

Settings
Radio Std: None

Mkr1 2.4124 GHz

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

Center 2.412 GHz

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

Occupied Bandwidth
12.994 MHz

Transmit Freq Error
xdB Bandwidth

Total Power 23.0dBm

99.00 %
-6.00dB

-37.985 kHz
9.078 MHz

% of OBW Power
xdB

=l ?) Z 8 A
Test Mode Test Channel Verdict
11B MCH PASS

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF Input Z: 500
Coupling: DC Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)

+

s
Sl - -
7

Frequency

Center Frequency
2.437000000 GHz

Atten: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.437000000 GHz
Avg|Hold: 10/10

Settings
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

1

Center 2.437 GHz

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Occupied Bandwidth
12.965 MHz

Transmit Freq Error
X dB Bandwidth

-49.165 kHz
9.072 MHz

Mar 15, 2021
6:40:06 PM

"9~ ?

Total Power

% of OBW Power
xdB

Mkr1 2.4365 GHz

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

232 dBm

99.00%
-6.00dB

X1
A

L

Span
40.000 MHz
4.000000 MHz

Auto
Man
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Test Mode

Test Channel

Verdict

11B

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT Input RF Input Z: 500
Coupling: DC Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

HCH

Trig: Free Run Center Freq: 2.462000000 GHz
Gate: Off Avg|Hold: 10/10
#IF Gain: Low Radio Std: None

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

Center 2.462 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
12.968 MHz

-52.192 kHz
9.052 MHz

Transmit Freq Error
X dB Bandwidth

#Video BW 300.00 kHz

PASS

1
Frequency v |- -

7

Center Frequency Settings
00000 GHz

4.000000 MHz

Auto
Man

Span 40 MHz

Sweep Time 4.27 ms (8001 pts)

Total Power 233 dBm

% of OBW Power 99.00 %
xdB 60048

Q9 W ? el Ea e
Test Mode Test Channel Verdict
11G LCH PASS

Spectrum Analyzer 1 q +
Occupied BW

KEYSIGHT [nput RF InputZ: 50 0
Coupling: DC Corrections: Off

Align: Auto/No RF  |Freq Ref: Int (S)

Aften: 40 dB
Preamp: Off

Trig: Free Run Center Freq: 2.412000000 GHz
Gate: Off Avg|Hold: 10/10
#IF Gain: Low Radio Std: None

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz

Occupied Bandwidth
16.554 MHz

-36.601 kHz
16.38 MHz

Transmit Freq Error
xdB Bandwidth

RO ? T

4.000000 MHz

Auto
Man

Freq Offset
0

Span 40 MHz

Sweep Time 4.27 ms (8001 pts)

Total Power 22.3dBm

% of OBW Power 99.00 %
xdB -6.00dB

gL}

XA
P
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Test Mode Test Channel Verdict
11G MCH PASS

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT [nput RE
Coupling: DC

Input Z 50 O
Corrections: Off

Atten: 40 dB
Preamp: Off

Align: Auto/No RF  [Freq Ref: Int (S)

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

Center 2.437 GHz

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Occupied Bandwidth
16.547 MHz

Transmit Freq Error
X dB Bandwidth

-34.962 kHz
16.34 MHz xdB

WS ™ ([P

Trig: Free Run
Gate: Off
#IF Gain: Low

Total Power
% of OBW Power

1
Frequency v |- -

"y
Center Frequency Setings
2.437000000 GHz
Span
Mkr1 2.4307 GHz|| 40,000 MHz

4.000000 MHz

Auto
Man

Center Freq: 2.437000000 GHz
Avg|Hold:>10/10
Radio Std: None

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

22.3 dBm

99.00%
-6.00dB

N/ A Y
" L‘ﬂ &)

Test Mode

Test Channel

Verdict

11G

Spectrum Analyzer 1 q +
Occupied BW

KEYSIGHT Input RF InputZ: 50 0
Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

Aten: 40 dB

Preamp: Off Gate: Off

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

1

#Video BW 300.00 kHz

Occupied Bandwidth
16.567 MHz

Transmit Freq Error
xdB Bandwidth

Total Power

-45.719 kHz
16.35 MHz xdB

w9l ? R

Trig: Free Run

#IF Gain: Low

% of OBW Power

HCH PASS

Center Freq: 2.462000000 GHz
Avg|Hold: 10110
Radio Std: None

4.000000 MHz

Auto
Man

Freq Offset
0

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

22,6 dBm

99.00 %
-6.00dB

] A\
o L‘ﬂ A
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Test Mode

Test Channel

Verdict

11N HT20

Spectrum Analyzer 1
Occupied BW

KEYSIGHT [nput RE
Coupling: DC

+

Input Z 50 O
Corrections: Off

Atten: 40 dB
Preamp: Off

Align: Auto/No RF  [Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

Center 2.412 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
17.774 MHz

Transmit Freq Error
X dB Bandwidth

-46.592 kHz
17.60 MHz

Mar 15, 2021

#Video BW 300.00 kHz

Total Power

% of OBW Power

xdB

LCH PASS

W
Frequency v |- oS
Center Freq: 2.412000000 GHz
Avg|Hold: 10/10

Radio Std: None

Center Frequency

Settings
00000 GHz

4.000000 MHz

Auto
Man

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

21.4 dBm

99.00%
-6.00dB

L | t) (S . ? 7:25:31 PM l:: E“H )(
Test Mode Test Channel Verdict
11N HT20 MCH PASS

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF InputZ: 50 0
Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

+

Aften: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

Center 2.437 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
17.761 MHz

Transmit Freq Error
xdB Bandwidth

-60.693 kHz
17.60 MHz

Mar 15, 2021
7:28:20 PM

o rm?

#Video BW 300.00 kHz

Total Power

% of OBW Power
xdB

Al
v |- -

s

Frequency
Center Frequency
2.437000000 GHz
40.000 MHz

4.000000 MHz

Auto
Man

Center Freq: 2.437000000 GHz
Avg|Hold: 10110

Settings
Radio Std: None

Mkr1 2.4382 GHz

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)
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| +

Input Z: 50
Corrections:

Occupied BW
KEYSIGHT Input RF

Coupling: DC

Occupied Bandwidth
17.762 MHz

Transmit Freq Error

X dB Bandwidth 17.62

Mar 15, 2021
7:31:00 PM

&R

Align: Auto/No RF  |Freq Ref: Int (S)

-50.198 kHz

o] Aten: 40 dB

Trig: Free Run
Off  Preamp: Off

Gate: Off
#IF Gain: Low

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz

Total Power

MHz xdB

% of OBW Power
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Test Mode Test Channel Verdict
11N HT20 HCH PASS
Spectrum Analyzer 1

Frequency
Center Frequency
2.462000000 GHz
40.000 MHz

Center Freq: 2.462000000 GHz
Avg|Hold: 10110

Settings
Radio Std: None

Mkr1 2.4557 GHz

4.000000 MHz

Auto
Man

Freq Offset
0

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

+

Occupied BW
KEYSIGHT Ineut RF InputZ: 50 Q

Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

Center 2.422 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
35.105 MHz

Transmit Freq Error
xdB Bandwidth

-69.179 kHz
34.98 MHz

Mar 15, 2021
7:34:05 PM

o rm?

Test Mode Test Channel Verdict
11N HT40 LCH PASS
Spectrum Analyzer 1

Aften: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz
Sweep Time 8.00 ms (8001 pts)

Total Power

% of OBW Power
xdB

Center Freq: 2.422000000 GHz
Avg|Hold:>10/10
Radio Std: None

Frequency
Center Frequency
2.422000000 GHz
80.000 MHz

8.000000 MHz

Auto
Man

Al
v |- -
’

s
1

Settings

Mkr1 2.4257 GHz

Span 80 MHz

20.7 dBm

99.00 %
-6.00dB

Bl

XA
P
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF InputZ: 50 0
Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

| +

Occupied Bandwidth
35.154 MHz

Transmit Freq Error
xdB Bandwidth

-78.380 kHz
34,05 MHz

Mar 15, 2021
7:41:32 PM

RoFl?

Aften: 40 dB
Preamp: Off

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz

Test Mode Test Channel Verdict
11N HT40 MCH PASS
Spectrum Analyzer 1 il
Occupied BW + e O | N
KEYSIGHT Input RF InputZ: 50 Q Alten 40 dB Trig-Free Run  Center Freq: 2437000000 GHz
Coupling: DC Corrections: Of  Preamp: Off Gate: Off Avg|Hold: 10110 (Center Frequency Settings
Align' Auto/No RF Freq Ref: Int (S) #F Gain: Low  Radio Std: None 2.437000000 GHz
Span
Ref Lyl Offset 862 dB Mkr1 2.4282 GHz{ g o00 wHz
Ref Value 30.00 dBm
8.000000 MHz
Auto
Man
Center 2.437 GHz #Video BW 300.00 kHz Span 80 MHz
#Res BW 100.00 kHz Sweep Time 8.00 ms (8001 pts)
Occupied Bandwidth
35.114 MHz Total Power 21.1 dBm
Transmit Freq Error -89.181 kHz % of OBW Power 99.00 %
X dB Bandwidth 33.87 MHz xdB -6.00dB
Mar 15, 2021 X/ AV
Ll | t) (ﬂ . ? 7:37:30 PM l:: L‘ﬂ KX
Test Mode Test Channel Verdict
11N HT40 HCH PASS

Frequency
Center Frequency
2.452000000 GHz
S
80.000 MHz

8.000000 MHz

Auto
Man

Freq Offset
0

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.452000000 GHz
Avg|Hold: 10110
Radio Std: None

Mkr1 2.4632 GHz

Span 80 MHz
Sweep Time 8.00 ms (8001 pts)

Total Power

% of OBW Power
xdB

Settings
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For 99% Bandwidth part:
Test Mode Test Channel Verdict
11B LCH PASS

Spectrum Analyzer 1 q +
Occupied BW

KEYSIGHT neut RF

Coupling: DC

InputZ: 50 0
Corrections: Off

Aften: 40 dB
Preamp: Off

Align: Auto/No RF  |Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.412000000 GHz
Avg|Hold: 10110
Radio Std: None

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

#Video BW 620.00 kHz

Occupied Bandwidth
13.010 MHz

-23.747 kHz
9.170 MHz

Transmit Freq Error
xdB Bandwidth

RO ? S

4.000000 MHz

Auto
Man

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB

Test Mode

Test Channel Verdict

11B

Spectrum Analyzer 1 q +
Occupied BW

KEYSIGHT [nput RF InputZ: 50 0
Coupling: DC Corrections: Off

Align: Auto/No RF  |Freq Ref: Int (S)

Aften: 40 dB
Preamp: Off

MCH PASS

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.437000000 GHz
Avg|Hold:>10/10
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

#Video BW 620.00 kHz

Occupied Bandwidth
13.003 MHz

-45.796 kHz
9.170 MHz

Transmit Freq Error
xdB Bandwidth

®OC M ? T

4.000000 MHz

Auto
Man

Freq Offset
0

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB
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Test Mode

Test Channel

Verdict

11B

Spectrum Analyzer 1 q +
Occupied BW

KEYSIGHT lneut RF Input Z: 500

Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

Aften: 40 dB
Preamp: Off

HCH

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.462000000 GHz
Avg|Hold: 10110
Radio Std: None

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

#Video BW 620.00 kHz

Occupied Bandwidth
13.009 MHz

-35.434 kHz
9.176 MHz

Transmit Freq Error
xdB Bandwidth

Mar 15, 2021
6:43:14 PM

&R

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB

PASS

4.000000 MHz

Auto
Man

Freq Offset
0

Test Mode

Test Channel

Verdict

11G

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT lneut RF Input Z: 500

Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

Aften: 40 dB
Preamp: Off

LCH

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.412000000 GHz
Avg|Hold: 10110
Radio Std: None

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

Center 2.412 GHz
#Res BW 200.00 kHz

Occupied Bandwidth
16.826 MHz

-38.351 kHz
16.47 MHz

Transmit Freq Error
xdB Bandwidth

Mar 15, 2021
71521 PM

o rm?

#Video BW 620.00 kHz

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

224 dBm

99.00 %
-6.00dB

Total Power

% of OBW Power
xdB

Bl

XA
P

PASS

Al
v |- -
’

s
1

Frequency
Center Frequency Settings
2.412000000 GHz

4.000000 MHz

Auto
Man
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Test Mode Test Channel Verdict
11G MCH PASS

Spectrum Analyzer 1
Occupied BW

KEYSIGHT [nput RE
Coupling: DC

+

Input Z 50 O
Corrections: Off

Atten: 40 dB
Preamp: Off

Align: Auto/No RF  [Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.437000000 GHz
Avg|Hold: 10/10
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

Center 2.437 GHz
#Res BW 200.00 kHz

Occupied Bandwidth
16.790 MHz

Transmit Freq Error
X dB Bandwidth

-31.534 kHz
16.39 MHz

Mar 15, 2021
7:20:17PM

#R9~A?

#Video BW 620.00 kHz

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB

22.3 dBm

99.00%
-6.00dB

X1
A

B

s
Sl - -
7

Center Frequency
2.437000000 GHz
Span

40.000 MHz

CF Step

4.000000 MHz

Auto
Man

Frequency

Settings

Test Mode

Test Channel

Verdict

11G

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF InputZ: 50 0
Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

| +

Aften: 40 dB
Preamp: Off

HCH

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.462000000 GHz
Avg|Hold: 10110
Radio Std: None

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

#Video BW 620.00 kHz

Occupied Bandwidth
16.908 MHz

Transmit Freq Error
xdB Bandwidth

-46.867 kHz
16.44 MHz

Mar 15, 2021
7:22:57 PM

RoFl?

4.000000 MHz

Freq Offset
0

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power 22.8 dBm

99.00 %
-6.00dB

% of OBW Power
xdB

XA
P

gL}

PASS

Auto
Man
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Test Mode

Test Channel

Verdict

11N HT20

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT /lnput RF InputZ: 500
Coupling: DC Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

LCH

s
Sl - -
’

Frequency

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.412000000 GHz
Avg|Hold: 10/10
Radio Std: None

Center Frequency Settings

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

Center 2.412 GHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
17.960 MHz

-22.789 kHz
17.67 MHz

Transmit Freq Error
x dB Bandwidth

#Video BW 620.00 kHz

4.000000 MHz

Auto
Man

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

21.5dBm

99.00 %
£.00dB

Total Power

% of OBW Power
xdB

PASS

90 7 e Lo 5
Test Mode Test Channel Verdict
11N HT20 MCH PASS

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT lneut RF Input Z: 500

Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

Aften: 40 dB
Preamp: Off

Al
v |- -
’

s
1

Frequency
Trig: Free Run
Gate: Off Center Frequency B cetings
#F Gain: Low 2437000000 GHz

Center Freq: 2.437000000 GHz
Avg|Hold:>10/10
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

Center 2.437 GHz
#Res BW 200.00 kHz

Occupied Bandwidth
17.932 MHz

-46.534 kHz
17.77 MHz

Transmit Freq Error
xdB Bandwidth

Mar 15, 2021
7:28:35 PM

o rm?

#Video BW 620.00 kHz

4.000000 MHz

Auto
Man

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB
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Test Mode Test Channel Verdict
11N HT20 HCH PASS
Spectrum Analyzer 1
Occupied BW ! +
KEYSIGHT Input RF InputZ: 50 0 Atten: 40 dB Trig: Free Run - Center Freq: 2.462000000 GHz
Coupling: DC Corrections: Off  Preamp: Off Gate: Off Avg|Hold: 10/10
Align: Auto/No RF  |Freq Ref: Int (S) #IF Gain: Low Radio Std: None
Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm
4.000000 MHz
Auto
Man
Freq Offset
0
#Video BW 620.00 kHz Span 40 MHz
Sweep Time 1.07 ms (8001 pts)
Occupied Bandwidth
17.949 MHz Total Power
Transmit Freq Error -41.665 kHz % of OBW Power
X dB Bandwidth 17.65 MHz xdB
all Mar 15, 2021
q (ﬁ . ? 73114 PM
Test Mode Test Channel Verdict
11N HT40 LCH PASS

v| -|-

KEYSIGHT lnput RE
RL |Coupling: DC
Align: Auto
a
1 Graph
| Scale/Div 10.0 dB

|Center 2.422 GHz
| #Res BW 510.00 kHz

2 Metrics

QOccupied Bandwidth

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)

Atten: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freg: 2.422000000 CHz
AvglHold: 100
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

#Video BW 2.0000 MHz

35.400 MHz

Transmit Freq Error

x dB Bandwidth

9/ W?

-41.598 kHz
3473 MHz

May 13, 2021
3:19:47 PM

Span 80 MHz
Sweep Time 1.07 ms (8001 pts)

25.1 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

Total Power

) %A
JE )L TSP

Q | Frequency
Center Freq

22000000 GHz
Span
80.000 MHz

CF Step
8.000000 MHz
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Test Mode Test Channel Verdict
11N HT40 MCH PASS

[ ¢ ’ | | Frequency v |- &
occpeda o)
KEYS|GH'|' Input. RF Input Z: 50 Q Atten: 40 dB Trig: Free Run Center Freq: 2.437000000 GHz | 3
e |Coupling: DC Corrections: Off  Preamp: Off Gate: Off \Avg|Hold: 10/10 Center Frequency
Align: Auto Freq Ref:Int () #F Gain: Low  Redio Std None 2.437000000 GHz

Span
Ref Lvi Offset 8.62 dB 80.000 MHz

Ref Value 30.00 dBm

CF Step
8.000000 MHz

#Video BW 2.0000 MHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
35.339 MHz Total Power 24.6dBm

Transmit Freq Error -71.827 kHz % of OBW Power 99.00 %
% dB Bandwicth 34.81 MHz xdB -5.00dB

May 13,2021
= 2‘) (i . ? 3?;0:11PM

Test Mode Test Channel Verdict

11N HT40 HCH PASS

otcupid i+ Q Frequency

KEYSIGHT nput RF Input Z: 50 Q Atten: 40 dB Trig: Free Run  Center Freg: 2.452000000 GHz | 1
RL e |Coupling: DC Corrections: Off ~ Preamp: Off Gate: Off Avg|Hold: 10/10 Center Frequency

Align: Auto Freq Ref: Int (S) #IF Gain: Low  Radio Std: None 2.452000000 GHz
Ll

1Graph Ref Ll Offset 9.01 dB

| Scale/Div 10.0 dB Ref Value 30.00 dBm
0 : - CF Step

8.000000 MHz

Auto
Man

Center 2.452 GHz ) #Video BW 2.0000 MHz ) Span 80 MHz,
[#Res BW 510.00 kHz Sweep Time 1.07 ms (8001 pts)

2 Metrics

Occupied Bandwidth
35.302 MHz Total Power 243dBm

Transmit Freq Error -93.114 kHz % of OBW Power 99.00 %
x dB Bandwidth 34.76 MHz xdB -6.00dB

|[#y | May 13, 2021 g XA
& . ? 3903 P _ o L‘ﬂ A
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7.3. CONDUCTED POWER

LIMITS

FCC Partl5 (15.247) Subpart C, , ISED RSS-247 ISSUE 2

Frequency Range

Section Test Item Limit (MH2)

FCC 15.247(b)(3)
ISED RSS-247 5.4 (d)
RSS-Gen Clause 6.12

Output Power 1 watt or 30dBm 2400-2483.5

TEST PROCEDURE

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 the power of each channel.

AVG Detector use for AVG result.

TEST SETUP

EUT Attenuator Power Meter
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RESULTS
For Normal Testing Part:

Test Maximum Conducted Output Power (AV
Mode Test Channel P (AV) Result
dBm
LCH 19.44 Pass
11B MCH 19.47 Pass
HCH 19.65 Pass
LCH 16.18 Pass
11G MCH 18.92 Pass
HCH 16.53 Pass
LCH 15.38 Pass
11N
HT20 MCH 18.01 Pass
HCH 15.84 Pass
LCH 14.28 Pass
11N
HT40 MCH 17.50 Pass
HCH 15.31 Pass
Remark:
1) For all the test results has been adjusted the duty cycle factor.
2) For Correction Factor is refer to the result in section 7.1
For Additions Testing Part:
Test Maximum Conducted Output Power (AV
Mode Test Channel . (AV) Result
dBm
2422 18.96 Pass
11G
2452 19.65 Pass
11N 2422 17.93 Pass
HT20 2452 18.82 Pass
11N 2432 17.45 Pass
HT40 2442 17.81 Pass
Remark:

1) For all the test results has been adjusted the duty cycle factor.
2) For Correction Factor is refer to the result in section 7.1
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7.4. POWER SPECTRAL DENSITY
LIMITS
FCC Part15 (15.247) Subpart C, ISED RSS-247 ISSUE 2
Section Test Item Limit Frequency Range
(MH2)
FCC §15.247 (e) Power Spectral | 8 dBm in any 3 kHz 2400-2483.5

ISED RSS-247 5.2 (b)

Density

band

TEST PROCEDURE

Refer to FCC KDB 558074

, 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 ENVIRONMENT

Temperature 22°C Relative Humidity  [56%
Atmosphere Pressure  |101kPa Test Voltage AC 120V
TEST SETUP

EUT Attenuator Spectrum Analyzer
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RESULTS
For Normal Testing Part:
Test Mode Test Channel Maximum Peak power spectral Result
density (dBm/10kHz)
LCH 2.21 Pass
11B MCH 1.17 Pass
HCH 3.04 Pass
LCH -3.56 Pass
11G MCH -0.21 Pass
HCH -3.66 Pass
LCH -2.84 Pass
11N HT20 MCH -1.12 Pass
HCH -2.41 Pass
LCH -7.04 Pass
11N HT40 MCH -4.29 Pass
HCH -6.11 Pass
For Additions Testing Part:
Test Mode Maximum Peak power spectral density
Test Channel (dBm/10kHz) Result
dBm
2422 -0.30 Pass
11G
2452 0.53 Pass
2422 -0.15 Pass
11N HT20
2452 -0.92 Pass
2432 -3.92 Pass
11N HT40
2442 -3.38 Pass

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



REPORT No.: 4789839465-1

Page 37 of 213

Test Graphs:

For Normal Testing Part:

Test Mode

Test Channel

Verdict

11B

+

KEYSIGHT '"Dlﬂil RE 5
|Coupling: DC
il ‘Align: Auto

L
1 Spectrum
| Scale/Div 10 dB

[center 2.412000 GHz
#Res BW 10 kHz

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

LCH

PNO: Best Wide
Gate: Off

IF Gain: Low
|Sig Track: Off

#Atten: 40 dB
Preamp: Off

#Avg Type: Power (RMS]
‘Avg|Hold: 100/100
Trig: Free Run

12
PPPPPP
Mkr1 2.412 694 GHz

2.21 dBm

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

PASS

Frequency

&

Center Frequency 5
2.412000000 GHz
Span '

,16.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq l
2.404000000 GHz
‘ Stop Freq
2.420000000 GHz

AUTO TUNE
.
CF Step

1.600000 MHz

Auto

Man

Freq Offset
0 Hz

Span 16.00 MHz}

Sweep 153 ms (8001 pts)

A -
1a [ b

#Video BW 30 kHz

Apr 28, 2021
10:34:14 AM | >

X Axis Scale i

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

11B

KEYSIGHT '([J‘PUI‘RF e
oupling
B o Align: Auto

1 Spectrum
| Scale/Div 10 dB

[center 2.437000 GHz
| #Res BW 10 kHz

= - -9

MCH

PNO: Best Wide
Gate: Off

IF Gain: Low
|Sig Track: Off

#Atten: 40 dB
Preamp: Off

Input Z: 50 Q
Corrections: Off

#Avg Type: Power (RMS
Freq Ref: Int (5) M

Avg[Hold: 100/100 _—
Trig: Free Run

PPPPPP
Ref Lvi Offset 8.62 dB Mkr1

Ref Level 30.00 dBm

'1

#Video BW 30 kHz

AVl

Apr 28, 2021
Y

3]
10:36:54 AM L‘ﬂ

PASS

Swept Span
Zero Span

. Full Span
Start Fre '
2.429001 GHz

AUTO TUNE

e
CF Step
1.600000 MHz

Slop Freq
2.44500 GHz
| |

Auto
Man

Freq Offset
0 Hz

| Signal Track
(Span Zoom)

Span 16.00 MHz|

Sweep 153 ms (8001 pts)
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Test Mode

Test Channel

Verdict

KEYSIGHT ireut R
oupling
RL G = \Align: Auto

[
1 Spectrum
| Scale/Div 10 dB

[center 2.462000 GHz
| #Res BW 10 kHz

i ] 1]

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Alten: 40 dB
Preamp: Off Gate: Off
IF Gain: Low

|Sig Track: Off

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

'

#Video BW 30 kHz

Apr 28, 2021
10:38:18 AM

PNO: Best Wide

HCH

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

M W

PPPPPP
Mkr1 2.462 638 GHz
3.04 dBm

- X
Span 16.00 MHz}

Sweep 153 ms (8001 pts)

gl w X
L S

PASS

ﬁl |

Center Frequency
2.462000000 GHz

Freguency

Span
16.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2 0000 GI

‘ top Freq
2.470000000 G

| AUTOTUNE |

CF Step
,1.600000 MHz

Auto
Man

\Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

11G

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.41200 GHz
#Res BW 10 kHz

acm?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 30 kHz

Apr 28, 2021
10:42:15 AM

LCH

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.413 563 GHz
-3.56 dBm

Span 25.00 MHz
Sweep 239 ms (8001 pts)

PASS

Frequency

Center Frequency
2.412000000 GHz

Span
25.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.399500000 GHz

Stop Freq
2.424500000 GHz

| AUTOTUNE

CF Step
2.500000 MHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

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




REPORT No.: 4789839465-1
Page 39 of 213

Test Mode

Test Channel

Verdict

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

KEYSIGHT '"Dlﬂil RE 5
|Coupling: DC
il ‘Align: Auto

1 Spectrum
| Scale/Div 10 dB

[center 2.43700 GHz
#Res BW 10 kHz
g-.) P - £y Apr2e, 2021
|| & | 10:54:22 AM

MCH

PNO: Fast
Gate: Off

IF Gain: Low
|Sig Track: Off

#Atten: 40 dB
Preamp: Off

#Avg Type: Power (RM
‘Avg|Hold: 100/100

Trig: Free Run ™

Ref Lvl Offset 8.62 dB
Ref Level 30.00 dBm

PASS

Sl

Frequency

4 Center Frequency
s 2 437000000 GHz
ppPpPPP|} ;

Span

Mkr1 2.440 059 GHz 25.0000000 MHz
-0.21 dBm|s

Swept Span
Zero Span

2.500000 MHz
Auto
Man

Freq Offset

0 Hz

X Axis Scale

#ideo BW 30 kHz Span 25.00 MHz| Lo

Sweep 239 ms (8001 pts) Ling

ho¥el Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

11G

Spectrum Analyzer 1

Swept SA

KEYSIGHT |Input RF
Coupling: DC
Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.46200 GHz
#Res BW 10 kHz

el i dkrt

HCH

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 30 kHz

Span 25.00 MHz

PASS

Frequency

Center Frequency
2.462000000 GHz

PPPPPP

Mkr1 2.455 066 GHz,
-3.66 dBm

Span
25.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.449500000 G
Stop Freq
2.474500000 Gl

AUTO TUNE

CF Step
2.500000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log

Sweep 239 ms (8001 pts) Lin

EHjLY

w7

% Signal Track

(Span Zoom)
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Test Mode

Test Channel

Verdict

11N HT20

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

KEYSIGHT '"Dlﬂil RE 5
|Coupling: DC
il ‘Align: Auto

1 Spectrum
| Scale/Div 10 dB

[center 2.41200 GHz
#Res BW 10 kHz
g-.) P - £y Apr2e, 2021
|| & | 11:00:51 AM

LCH

PNO: Fast
Gate: Off

IF Gain: Low
|Sig Track: Off

#Atten: 40 dB
Preamp: Off

#Avg Type: Power (RM
‘Avg|Hold: 100/100
Trig: Free Run

M..
PPPPPP

Ref Lvl Offset 9.05 dB

Ref Level 30.00 dBm -2.84 dBm

PASS

Frequency

Sl

Center Frequency
2.412000000 GHz

Span 25.00 MHz}

Sweep 239 ms (8001 pts)

#Video BW 30 kHz

Span

Mkr1 2.411 316 GHz|| 250000000 MHz

Swept Span
Zero Span

2.500000 MHz
Auto
Man

Freq Offset

O Hz

X Axis Scale

Log
Lin

ho¥el Signal Track

(Span Zoom)

Test Mode

Test Channel

Verdict

11N HT20

Spectrum Analyzer 1 +
Swept SA
Input Z: 50 O

KEYSIGHT |Input RF :
- DC Corrections: Off

Couplini
Align: Auto Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.43700 GHz
#Res BW 10 kHz

arm?

Apr 28, 2021
11:07:53 AM

MCH

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.436 306 GHz,
-1.12 dBm

Ref Lvl Offset 8.62 dB
Ref Level 30.00 dBm

#Video BW 30 kHz Span 25.00 MHz

Sweep 239 ms (8001 pts)

) w
.tn £

PASS

Frequency

Center Frequency
2.437000000 GHz

Span
25.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.424500000 GI

Stop Freq
2.449500000 G
| AUTOTUNE |

CF Step
2.500000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)
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Test Mode

Test Channel

Verdict

11N HT20

i+

KEYSIGHT ireut R
oupling
RL G = \Align: Auto

[
1 Spectrum
| Scale/Div 10 dB

[center 2.46200 GHz
| #Res BW 10 kHz

i ] 1]

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
|Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 30 kHz

Apr 28, 2021
11:10:51 AM

HCH

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

VA W

PPPPPEPR|
Mkr1 2.461 313 GHz
-2.41 dBm

- X
Span 25.00 MHz}

Sweep 239 ms (8001 pts)

gl ALYl
L S

PASS

ﬁl |

Center Frequency
2.462000000 GHz

Freguency

Span
25.0000000 MHz

Swept Span
Zero Span

Full Span
2.449500000 Gl
top Freq

Start Freq

2.474500000 Gi

‘ AUTOTUNE |

e
CF Step
2.500000 MHz

Auto
Man

Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

11N HT40

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.42200 GHz
#Res BW 10 kHz

acm?

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 8.62 dB
Ref Level 30.00 dBm

#Video BW 30 kHz

Apr 28, 2021
11:14:54 AM

LCH

#Avg Type: Power (RM
Avg|Hold: 100/100

Trig: Free Run M

PPPPPP
Mkr1 2.424 441 GHz
-7.04 dBm

Span 55.00 MHz
Sweep 526 ms (8001 pts)

PASS

Frequency

Center Frequency
2.422000000 GHz

Span
55.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.394500000 GHz

Stop Freq
49500000 GHz

| AUTOTUNE

CF Step
5.500000 MHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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Test Mode

Test Channel

Verdict

11N HT40

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 8.62 dB
Ref Level 30.00 dBm

Center 2.43700 GHz
#Res BW 10 kHz

D R? N

#Video BW 30 kHz

IF Gain: Low
Sig Track: Off

MCH

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

M
PPPPPP
Mkr1 2.441 936 GHz
-4.29 dBm

Span 55.00 MHz

Sweep 526 ms (8001 pts)

PASS

Frequency

Center Frequency
2.437000000 GHz

Span
55.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
09500000 GHz

5.500000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

Test Mode

Test Channel

Verdict

11N HT40

#Alten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

KEYSIGHT [input RF

upling: DC
RL > \Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)
g

1 Spectrum
| Scale/Div 10 dB

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

 Center 2.45200 GHz #Video BW 30 kHz

|#Res BW 10 kHz

‘ 28, 2021
ol - ? ?1p:’21:17AM

IF Gain: Low
|Sig Track: Off

HCH

#Avg Type: Power (RM
Avg|Hold: 100/100
Trig: Free Run

Mkr1 2.454 441 GHz

Span 55.00 MHz}
Sweep 526 ms (8001 pts)

w7

PASS

Freguency

Center Frequency
2.452000000 GHz

Sl

Span
55.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.424500000 G

I Stop Freq

5.500000 MHz

Auto
Man

Freq Offset
0Hz

X Axis Scale

\Signal Track
(Span Zoom)
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For Additions Testing Part:
Test Mode Test Channel Verdict
11G 2422 PASS

Spectrum Analyzer 1 ﬁ Frequency

KEYSIGHT Input RF InputZ: 50 O #Atten: 40 dB PNO: Fast #Avg Type: Power (RM
RL C o

Coupling: DC Corrections: Of  Preamp: Off Gate: Off Avg|Hold: 100/100 M Center Frequency Settings
Align: Auto Freq Ref: Int (S) IF Gain' Low Trig: Free Run 2.422000000 GHz
Sig Track: Off PPPPPP
Span

Ref Lvl Offset 8,62 dB Mkr1 2.425 056 GHz|| 25,0000000 MHz
Ref Level 30.00 dBm . Swept Span
Zero Span

Full Span

Start Freq
2.409500000 GHz

Stop Freq
2 000 GHz

‘/ AUTO TUNE ‘

CF Step
2.500000 MHz

Auto

#Video BW 30 kHz

May 17, 2021 o Y =~
== sl 9 154,00 AM - L‘ﬂ ¥ |malTrack

(Span Zoom)

Test Mode Test Channel Verdict

11G 2452 PASS

Frequency v - -

ot
1

KEYSIGHT /Input RF Input Z: 50 Q #Alten: 40 dB PNO: Fast #Avg Type: Power
A Coupling: DC Corrections: Off ~ Preamp: Off Gate: Off Avg[Hold: 100/100
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off b
Span

Ref Lvl Offset 9.01 dB Mkr1 2.455 056 GHz{} 25 oooooo0 Mz
Ref Level 30.00 dBm G Swept Span
b Zero Span

Full Span
Start Freq
2439500000 GHz

‘ Stop Freq
2.484500000 GHz

“ AUTO TUNE

CF Step
2.500000 MHz

Auto

#Video BW 'Sl‘l kHz Span 25.00 MHz|

Sweep 239 ms (8001 pts)

all| e | May 17, 2021
w ) | . ? 12:01:14 PM
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Test Mode Test Channel Verdict
11N HT20 2422 PASS

Input Z: 50 Q

Corrections: Off
Freq Ref. Int (S)

KEYSIGHT [nput RE
Coupling: DC
Align: Auto

#Atten: 40 dB
Preamp: Off

Sig T

Ref Lvl Offset 8.62 dB
Ref Level 30.00 dBm

| Scale/Div 10 dB

 Center 2.42200 GHz #Video BW 50 kHz

PNO: Fast
Gate: Off
IF Gain: Low

#Avg Type: Power (RMS|
Avg|Hold: 100/100
Trig: Free Run

| Span
Mkr1 2.421 309 GHz 25.0000000 MHz

Swept Span
Zero Span

CF Step
2.500000 MHz
Auto

Span 25.00 MHz|

#Res 10 kHz. Sweep 239 ms (8001 pts)

“"’) (33 . ? "1/1?612 Ang\nI [ '1. L3 bl | Signal Track
Test Mode Test Channel Verdict
1IN HT20 2452 PASS

Spectrum Analyzer 1

KEYSIGHT [neut R
RL Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Aften: 40 dB
Preamp: Off

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

Center 2.45200 GHz
#Res BW 10 kHz

RIECOE

#Video BW 30 kHz

May 17, 2021
12:07:24 PM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Wy
Frequency v |- &
#Avg Type: Power (RM!
Avg|Hold: 1001100

Trig: Free Run

Center Frequency

Settings
2.452000000 GHz

Span
Mkr1 2.457 184 GHz 25.0000000 MHz

Swept Span
Zero Span

2.500000 MHz

Auto
Man

(74
X Axis Scale

Log
Lin

Span 25.00 MHz;
Sweep 239 ms (8001 pts)

%A
LY

£\ Signal Track

(Span Zoom)
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Test Mode

Test Channel

Verdict

11N HT40

Spectrum Analyzer 1
Swept SA

KEYSIGHT Imut Re
W
1 Spectrum

Scale/Div 10 dB

+

Center 2.43200 GHz
#Res BW 10 kHz

@aacm?

2432

Frequency

#Atten: 40 dB
Preamp: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (|
Aol 00100
Trig: Free Run
PPPPPP
Span
RefLvl Offset 8,62 dB MKkr1 2.434 434 GHz|| 550000000 MHz

Ref Level 30.00 dBm

Swept Span
Zero Span

Start Freq
04500000 GHz

Stop Freq

459500000 GHz
| AUTOTUNE \
CF Step

5.500000 MHz
Auto

#Video BW 30 kHz Span 55.00 MHz|

Sweep 526 ms (8001 pts)

N/ \v4
ol L.‘ﬂ (A

May 17, 2021

12:09:48 PM Signal Track

(Span Zoom)

PASS

Wy
vl -
e~

Settings

Test Mode

Test Channel

Verdict

11N HT40

+

KEYSIGHT '"P'ﬂ‘ RF 5
Coupling: DC
=2 Align: Auto

M

el Ik

InputZ: 500
Corrections: Off
Freq Ref: Int (S)

12:13:34 PM

2442

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low
Sig Track: Off

#Avg Type: Power (R
Avg|Hold: 100/100
Trig: Free Run

'Span
Mkr1 2.444 434 GHz|| 55 0000000 MHz

Swept Span
Zero Span

|| Start Freq
2.414500000 GHz

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

‘ Stop Freq
2469500000 GHz

“ AUTOTUNE |
z

CF Step
5.500000 MHz

Auto

#Video BW '30 kHz Span 55.00 MHz|

526 ms (8001 pts)

” APl
L X

ay 17, 2021 Signal Track

(Span Zoom)

PASS
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7.5.

LIMITS

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

FCC Partl5 (15.247) Subpart C, ISED RSS-247 ISSUE 2

Section

Test Item

Limit

FCC 8§15.247 (d)
RSS-247 Clause 5.5
RSS-GEN Clause
6.13

Conducted
Bandedge and
Spurious Emissions

At least 30 dB below that in the 100 kHz
bandwidth within the band that contains the
highest level of the desired power

TEST PROCEDURE

Refer to FCC KDB 558074, connect the UUT to the spectrum analyser and use the following

Center Frequency

The centre frequency of the channel under test

Detector Peak

RBW 100K

VBW 23 x RBW

Span 1.5 x DTS bandwidth
Trace Max hold

Sweep time Auto couple.
settings:

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

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

Detector Peak

RBW 100K

VBW 23 x RBW

measurement > span/RBW

Trace Max hold

Sweep time Auto couple.

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

TEST SETUP

EUT

Attenuator

Spectrum Analyzer
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TEST ENVIRONMENT

Temperature 22°C Relative Humidity [56%

Atmosphere Pressure  |101kPa Test Voltage AC 120V
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Part | :Conducted Bandedge

RESULTS TABLE
For Normal Testing Part:
Test Test Carrier Max. Spurious Level Limit Verdict
Mode Channel Power[dBm] [dBm] [dBm]
11B LCH 10.75 -39.37 -19.25 PASS
HCH 11.22 -40.17 -18.78 PASS
1G LCH 4,118 -38.64 -25.88 PASS
HCH 4.435 -34.82 -25.57 PASS
LCH 3.610 -39.14 -26.39 PASS
11N HT20
HCH 3.264 -39.02 -26.74 PASS
LCH 0.372 -38.91 -29.63 PASS
11N HT40
HCH 1.150 -38.40 -28.85 PASS
For Additions Testing Part:
Test Test Carrier Max. Spurious Level Limit Verdict
Mode Channel Power[dBm] [dBm] [dBm]
1G 2422 8.049 -39.47 -21.95 PASS
2452 8.599 -38.86 -21.40 PASS
2422 6.647 -39.30 -23.35 PASS
11N HT20
2452 7.520 -39.14 -22.48 PASS
2422 3.348 -37.12 -26.65 PASS
11N HT40
2452 4.156 -36.41 -25.84 PASS
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For Normal Testing Part:
Test Mode Test Channel Verdict
11B LCH PASS
n Frequency
KEYSIGHT Input RF Input Z: 50 0 #Atten. 40 dB PNO: Fast #Avg Type: Power (RMS f
RL  op. COINGDC  Corecions Of  Preamp OF  (Calo OF AvgHold: 100/100 Center Frequency
Align: Auto Freq Ref: Int () IF Gain: Low Trig: Free Run 2.400000000 GHz
Sig Track: Off
285 - ) Il
Ref Lvl Offset .05 dB Mkr4 2.385 812 5 GHz{| oo conono i
Ref Level 30.00 dBm -39.37 dBm||== gyent span
Y Zero Span
||Stop Freq
2450000000 GHz
. . L . ‘ AUTOTUNE |
| Center 2.40000 GHz #Video BW 300 kHz Span 100.0 MHzE | |
| #Res BW 100 kHz Sweep 9.60 ms (8001 pts)i CF Step
5 Marker Table v 10.000000 MHz
Auto
Mode Trace Scale X N Function Function Width Function Value
N 1 f 24129375 GHz 10.75 dBm
N 1 f 24000000GHz  -41.11dBm
N 1 & 23900000 GHz _ -43.74 dBm
N 1 2358125 GHz__-39.57dBm.
o | Apr 28, 2021 s Y] A1 Ia
Y I(* . ? 10:34:25AM e L‘ﬂ A 232:'12,““:(
Test Mode Test Channel Verdict
11B HCH PASS

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
SigTr

p

f

KEYSIGHT [nput R
Coupling: DC
Align: Auto

1 Spectrum
| Scale/Div 10 dB

Ref Lvl Offset 9.01 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

5 Marker Table v

X
2.4614375 GHz
2.4835000 GHz

Y
11.22 dBm
-43.33 dBm
-44.02 dBm
7B

Mode Trace Scale Function

N 1 f

N 1 f
N 4] f
I

Apr 28, 2021
10:39:29 AM

el ?

#Avg Type: Power (RMS
Avg|Hold: 100/100 MW
Trig: Free Run

PPPPPP

MKkrd 2.485 225 0 GHz]
-40.17 dBm

Frequency v

&
| Center Frequency
2483500000 GHz
Span
100.000000 MHz
Swept Span
Zero Span

Full Span
Start Freq |
2.433500000 GHz

| ‘ Stop Freq
2.533500000 GHz

e———

Span 100.0 MHz|
Sweep .60 ms (8001 ps)|

Function Width  Function Value

IR

x|

,—,l

H AUTO TUNE
\‘.’—J

CF Step
10.000000 MHz

Auto

Signal Track l
(Span Zoom)
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Test Mode

Test Channel

Verdict

11G

KEYSIGHT [nput R Inpul Z: 500
RL  op. |c0Uling DC Corrections: Off

Align: Auto/No RF  |Freq Ref: Int (S)

1 Spectrum
| Scale/Div 10 dB

| Center 2.40000 GHz
| #Res BW 100 kHz

5 Marker Table v

Mode Trace Scale X
N 1 f 24181875 GHz
2.400 000 0 GHz

|\ 1 f
N 1 f 2.390 000 0 GHz
L O

Mar 15, 2021
7:16:29 PM

9 l|?

LCH

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS| 1 f
Avg|Hold!: 100/100
Trig: Free Run

pppppp|f

Mkr4 2.388 087 5 GHz|

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

38,64 dBm|

i
.
_|
|

ﬁ Frequency

Center Frequency
2.400000000 GHz

Span
100.000000 MHz

Swept Span
Zero Span

Start Freq
2.350000000 GHz

top Freq
2,450000000 CHz

#Video BW 300 KHz
Sweep .60 ms (8001 ps)|

Y Function Function Width  Function Value
4.118 dBm
-32.10dBm

40.11 dBm

2380875 CF

&l A
o ¥ 00 S

Span 100.0 MHz{ |

 EE— |

| AUTOTUNE |
i

CF Step
10.000000 MHz

Auto

PASS

Test Mode

Test Channel

Verdict

11G

KEYSIGHT Input RF Input Z 500
Coupling: DC Corrections: Off
Align: Aufo/No RF  Freq Ref: Int (S)

1 Spectrum
| Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale X
N 1 f 2.464 4500 GHz
24835000 GHz
0000 0 GHz

N1
N1
L O

Mar 15, 2021
7:2433PM

el ?

44525 Gz

HCH

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Tra

#Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 9.01 dB Mkr4 2.4

Ref Level 30.00 dBm

#Video BW 300 kHz
Sweep .60 ms (8001 ps)|

) Function
4435dBm
-40.63 dBm
-41.03 dBm

T

Function Width  Function Value

) ) x|
el S

Frequency

100.000000 MHz

Swept Span
Zero Span

Span 100.0 MHz| |8

10.000000 MHz
Auto

Signal Track l
(Span Zoom)

PASS
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