FCC 47 CFR PART 15 SUBPART C
ISED RSS 247 ISSUE 2
CERTIFICATION TEST REPORT
For
SMART VACUUM CLEANER
MODEL NUMBER: VS12200AUS
ADDITIONAL MODEL NUMBER: VS12220AUS, VS12230AUS
PROJECT NUMBER: 4789392957
REPORT NUMBER: 4789392957-1
FCC ID: 2ASWB-S12V
IC: 24918-S12V

ISSUE DATE: Mar. 27, 2020

Prepared for
Ecovacs Robotics Co Ltd

Prepared by

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

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.: 4789392957-1
) Page 2 of 112

Revision History

Rev. Issue Date Revisions Revised By

VO 05/25/2020 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.: 4789392957-1
) Page 3 of 112

1.

2.

3.

4.

6.

7.

8.

TABLE OF CONTENTS

ATTESTATION OF TEST RESULTS ... 4
TEST METHODOLOGY ...ttt e et e e e e e e e e ennna e e e e e e eennnnn s 6
FACILITIES AND ACCREDITATION ...ciiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeee et 6
CALIBRATION AND UNCERTAINTY .ottt 7
4.1. MEASURING INSTRUMENT CALIBRATION ....ouiiiiiiiiiiei e 7
4.2. MEASUREMENT UNCERTAINTY ..ottt 7
EQUIPMENT UNDER TEST ...ttt ettt e e e eennes 8
5.1. DESCRIPTION OF EUT ..ttt e e e e e ennn e e e e e e ennnes 8
5.2.  MAXIMUM OUTPUT POWER......co it e e e ennnes 9
5.3, CHANNEL LIS ot e e e e e e e ennnes 9
5.4. TEST CHANNEL CONFIGURATION ......uuiiiiiiiiiiiiiiie et eeeeennnes 10
5.5. THE WORSE CASE POWER SETTING PARAMETER ..o 10
5.6. DESCRIPTION OF AVAILABLE ANTENNAS ..o 11
5.7. THE WORSE CASE CONFIGURATIONS ... 11
5.8.  TEST ENVIRONMENT ...ttt e e et ee et eeeaeeennnes 12
5.9. DESCRIPTION OF TEST SETUP.....coottiiiiii ittt e 13
5.10. MEASURING INSTRUMENT AND SOFTWARE USED ..., 14
MEASUREMENT METHODS ...ttt e e et e e e e e eennes 15
ANTENNA PORT TEST RESULTS ...t 16
7.1. ONTIME AND DUTY CYCLE ... .ottt e e e ennnes 16
7.2. 6dB BANDWIDTH AND 99% BANDWIDTH .......cccoiiiiiiiiiiiiiiiiiiieeeeeeee 19
7.3. PEAK CONDUCTED OUTPUT POWER.......cciiiiiiiiiii e 31
7.4. POWER SPECTRAL DENSITY ..ottt e e e e e e ennnes 33
7.5. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS...........cccoiiiiiii e 40
7.6. RADIATED TEST RESULTS ...t e ettt e e e e eeeees 65
7.6.1.  LIMITS AND PROCEDURE ........ooiiiiiiiiiii e e 65
7.6.2.  TEST ENVIRONMENT ... e e 70
7.6.3. RESTRICTED BANDEDGE .........uoiiiiiiiiiiiiiii e 70
7.6.4.  SPURIOUS EMISSIONS ...ttt e e e e 83
7.7. AC POWER LINE CONDUCTED EMISSIONS ...t 109
ANTENNA REQUIREMENTS ... e e e e 112

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



Q,

REPORT No.: 4789392957-1
Page 4 of 112

1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name:
Address:

Manufacturer Information
Company Name:
Address:

Factory Information
Company Name:
Address:

EUT Description
Product Name

Model Name

Additional No.

Sample Number

Data of Receipt Sample
Date Tested

Ecovacs Robotics Co Ltd
No. 108 Shihu Road West, Wuzhong Zone,Suzhou, 215128
P.R.China

Ecovacs Robotics Co Ltd
No. 108 Shihu Road West, Wuzhong Zone,Suzhou, 215128
P.R.China

Ecovacs Robotics Co Ltd

No. 108 Shihu Road West, Wuzhong Zone,Suzhou, 215128
P.R.China

SMART VACUUM CLEANER
VS12200AUS

VS12220AUS, VS12230AUS
2913906

Feb. 28, 2020

Mar. 02, 2020~ Mar.26, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
ISED RSS-247 Issue 2 PASS
ISED RSS-GEN Issue 5 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.: 4789392957-1
) Page 5 of 112

Summary of Test Results

Clause Test Items FCCI/IC Rules Test Results
6db DTS Bandwidth and 99% FCC 15.247 (a) (2) .
1 Bandwidth RSS-247 Clause 5.2 (a) | Complied
FCC 15.247 (b) (3) :
2 Peak Conducted Power RSS-247 Clause 5.4 (e) Complied
: FCC 15.247 (e) :
3 Power Spectral Density RSS-247 Clause 5.2 (b) Complied
4 Conducted Band edge And FCC 15.247 (d) Complied
Spurious emission RSS-247 Clause 5.5 P
FCC 15.247 (d)
: , FCC 15.209
5 Radiated Bangnigg%iand Spurious ECC 15.205 Complied
RSS-247 Clause 5.5
RSS-GEN Clause 8.9
6 Conducted Emission Test For AC FCC 15.207 Complied
Power Port RSS-GEN Clause 8.8 P
. FCC 15.203 :
7 Antenna Requirement RSS-GEN Clause 8.3 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 lIssue5, ISED RSS-247 Issue2> > when
<Accuracy Method> decision rule is applied.

Prepared By: Reviewed By:
JW“"’“?’ Tom Tang

Jason Yang Tom Tang

Engineer Engineer Project Associate

Authorized By:
Clor's Zhs.

Chris Zhong
Laboratory Leader

UL-CCIC COMPANY LIMITED
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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 v01r01, ANSI C63.10-
2013, FCC CFR 47 Part 2, FCC CFR 47 Part 15 ISED RSS-GEN ISSUES and ISED RSS-247
ISSUE2.

3. FACILITIES AND ACCREDITATION

Test Location | UL-CCIC Company Limited, EMC&RF Lab

Address No. 2, Chengwan Road, Suzhou Industrial Park, Suzhou 215122 ,China

CNAS (Certificate No.: L2065)

The Laboratory has been assessed and proved to be in compliance
with CNAS, The Certificate Registration Number is L2065.

A2LA (Certificate No.: 4829.01)

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

Accreditation FCC (FCC Designation No.: CN1247)

Certificate 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.

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 3.00dB

Radiation Emission test(include Fundamental
emission) 3.32dB

(9KHz-30MHz)
Radiation Emission test(include Fundamental
emission) 3.27dB
(30MHz-1GHz)

Radiation Emission test 3.80dB (1GHz-18Gz)
(1GHz to 26GHz)( include Fundamental emission)

4.11dB (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:

SMART VACUUM CLEANER

Model No.:

VS12200AUS

Operating Frequency:

IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz

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: OFDM (64QAM, 16QAM, QPSK, BPSK)

Channels Step:

Channels with 5MHz step

Test power grade:

NA (manufacturer declare)

Test software of EUT:

EspRFtestTool_2.0 (manufacturer declare)

Antenna Type: Meandered printed inverted-F antenna

Antenna Gain: 2.3 dBi
Remark: This data is provided by customer and our lab isn’t responsible for
this data

Battery NAME: Rechargeable Li-ion Battery

MODEL:A12NA-02
OUTPUT:21.6V DC 2500mAh 54Wh

Adapter MODEL:YLS0241A-T260070
INPUT:100-240V~50/60Hz 0.8A Max
OUTPUT:26V 2 700 mA

Model No.:
Number: Name: Number: Name: Number: Name:
1 VS12200AUS 2 VS12220AUS 3 VS12230AUS

Remark: Only the main model VS12200AUS was tested and only the data of this model is shown in this
test report. Since Their electrical circuit design, layout, components used and internal wiring are identical,

only the model name, product color, marketing channel and sale contury.

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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52. MAXIMUM OUTPUT POWER
Number of Max PK Conducted Power
Transmit Chains IEE Std. 802.11 Channel Number (dBm)
(NTX)
1 IEEE 802.11B 1-11]11] 11.50
1 IEEE 802.11G 1-1111] 15.72
1 IEEE 802.11n HT20 1-1111] 15.56
5.3. CHANNEL LIST
Channel List for 802.11b/g/n (20 MHz)
F F F F
Channel requency Channel requenc Channel requency Channel requency
(MH2) y(MH2) (MH2) (MH2)
1 2412 4 2427 7 2442 10 2457
2 2417 5 2432 8 2447 11 2462
3 2422 6 2437 9 2452

UL-CCIC COMPANY LIMITED
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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)

CH1,CH6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11n HT20)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

5.5. THE WORSE CASE POWER SETTING PARAMETER

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

Test Software EspRFtestTool_2.0
IV Transmit Test Channel
Mode Antenna NCB: 20MHz NCB: 40MHz
Number | cH1 | cHe | cH11 CH3 CH6 CHO
802.11b 1 NA NA NA
802.11g 1 NA NA NA /
802.11n HT20 1 NA NA NA

Remark: The att in the software is setting 28.

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 2400-2483.5 Meandered printed inverted-F antenna 2.3
Transmit and _
Test Mode Receive Mode Description
IEEE 802.11b 1TX, 1RX Antennal can be use_d as transmitting/receiving
antenna independently.
IEEE 802.11g 1TX, 1RX Antennal can be use_d as transmitting/receiving
antenna independently.
IEEE 802.11N (HT20) [J1TX, 1RX Antennal can be usgd 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: MCSO

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. TEST ENVIRONMENT

Environment Parameter Selected Values During Tests
Relative Humidity 55 ~ 65%
Atmospheric Pressure: 101kPa
Temperature TN 23 ~28°C
VL N/A
Voltage : VN DC 21.6V
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.
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5.9.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Item Equipment Brand Name Model Name Description
1 Laptop ThinkPad E550c N/A
2 | Fixed Frequency Board N/A N/A Supply by Customer
Supply by UL
3 USB Cable N/A N/A Lab(100cm length)
ACCESSORY
ltem Accessory Brand Name Model Name Description
1 Battery f??hargeab'e A12NA-02 OUTPUT:21.6V DC 2500mAh 54Wh
i-ion Battery
YLS0241A- INPUT:100-240V~50/60Hz 0.8A Max
2 Adapt NA
apter T260070 OUTPUT:26V === 700 mA
TEST SETUP

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

SETUP DIAGRAM FOR TESTS

EUT

Frequency

Fixed

Board

USB Cable

Laptop

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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5.10. MEASURING INSTRUMENT AND SOFTWARE USED

Conducted Emissions (Instrument)

Used Equipment Manufacturer | Model No. | Serial No. Uppg;lLast Last Cal. Next Cal.
M EMI Test Receiver R&S ESR3 126700 2018-12-13 | 2019-12-07 2020-12-06
M | Two-Line V-Network R&S ENV216 126701 2018-12-13 | 2019-12-07 2020-12-06
v Artificial Mains R&S ENYS1 126711 | 2018-12-13 | 2019-12-07 | 2020-12-06

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| 2018-05-30 | 2019-05-29 2020-05-28
| EMI test receiver R&S ESR26 1267603 2018-12-13 | 2019-12-07 2020-12-06

Receiver Antenna
| (9kHz-30MHz) Schwarzbeck FMZB 1513 513-265 2018-06-17 | 2019-06-16 2022-06-15
Receiver Antenna SunAR RF
| (30MHz-1GHz) Motion JB1 126704 N/A 2019-01-28 2022-01-27
Receiver Antenna
| (1GHz-18GHz) R&S HFO07 126705 2018-01-27 | 2019-01-26 2022-01-26
Receiver Antenna
| (18GHz-26.5GHz) Schwarzbeck BBHA9170 126706 2018-02-07 | 2019-02-06 2022-02-05
Receiver Antenna
| (26.5GHz-40GHz) TOYO HAP 26-40W | 00000012 | 2018-07-25 | 2019-07-23 2020-07-22
Pre-amplification Compliance
M Direction PAP-1G18-50 |14140-13467| 2019-04-09 | 2020-02-20 2021-02-19
(To 18GHz)
System Inc.
Pre-amplification
M (To 26.5GHz) R&S SCU-26D 134668 2019-03-18 | 2020-02-20 2021-02-19
WRCJV8-
. . . . 2350-2400-
M Band Reject Filter Wainwright 2483 5-2533 5- 1 2019-02-06 | 2020-01-23 2021-01-22
40SS
WHKX10-
| Highpass Filter Wainwright 2700-3000- 2 2019-05-29 | 2020-01-23 2021-01-22
18000-40SS
Software

Used Description Manufacturer Name Version

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

Used Equipment Manufacturer | Model No. | Serial No. Uppg;lLast Last Cal. Next Cal.
M Spectrum Analyzer Keysight N9010B MY57110128| 2018-05-30 | 2019-05-29 2020-05-28
M Power Meter Keysight U2021XA [MY57110002( 2018-06-13 | 2019-06-12 2020-06-11

UL-CCIC COMPANY LIMITED
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6. MEASUREMENT METHODS

No. Test Item KDB Name Section
1 | 6dB Bandwidth and 99% Bandwidth | DB 958074 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 V05102 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 ANS| 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.

LIMITS

None; for reporting purposes only

PROCEDURE

ON TIME AND DUTY CYCLE

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 DC 21.6V
RESULTS
on Duty Dut Duty Cycle UT Final
Mode Time Period Cycle C cl)(/a Correction Minimum | VBW(kHz)
(msec) (msec) X (35 %) Factor VBW
(Linear) (db) (KH2)
11B 4,188 | 4.7116 0.89 89 0.51 0.24
11G 0.6891 | 0.7981 0.86 86 0.66 1.45
1IN HT20 | 0.4611 | 0.5421 0.85 85 0.71 2.17

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
This report shall not be reproduced except in full, without the written approval of UL-CCIC COMPANY LIMITED.
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11B ON TIME AND DUTY LE MID CH (WORSE CASE

KEYSIGHT [nput RF

RL

La

—-5—

Input Z. 50 O
Coupling: DC Corrections: Off
Align: Auto/No RF  Freq Ref: Int (S)

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

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

AAAAAA

1 Spectrum

Scale/Div 10 dB

2

Ref Level 23.00 dBm

Mkr3 4.894 ms
-1.74 dBm

Center 2.437000000 GHz

Res BW 8 MHz

-

#Video BW 8.0 MHZ*

Span 0 Hz|
Sweep 20.27 ms (8001 pts)

5 Marker Table

v

Mode Trace Scale X

D0 RN =

Spectrum Anal
Swept SA

KEYSIGHT [nput RF

RL

La

>

acm?

4.188 ms (A)
182.4 us
4.894 ms

Mar 06, 2020
12:30:43 PM

Input Z- 50 O
Coupling: DC Corrections: Off
Align: Auto/No RF  Freq Ref: Int (S)

Y Function
-1.132dB
-1.742 dBm
-1.736 dBm

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Function Width Function Value

#Avg Type: Power (RMS 2734
Trig: Free Run W

AAAAAA

1 Spectrum

Scale/Div 10 dB

32

Center 2.437000000 GHz

Res BW 8 MHz

Ref Level 23.00 dBm

#\ideo BW 8.0 MHz*

Mkr3 1.287 ms
-6.05 dBm

Span 0 Hz

Sweep 20.27 ms (8001 pts)

5 Marker Table

A

Mode Trace Scale X

A2
F
N

A [l

1 t
1 t
1 t

(8)

9 Mar 06, 2020
12:39:32 PM

689.1 ps (A)
488.9 us
1.287 ms

Y Function
0.5292 dB
-6.088 dBm
-6.048 dBm

Function Width Function Value

o]

Center Frequency
2.437000000 GHz

Frequency

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
2.437000000 GHz

Stop Freq
2.437000000 GHz

AUTO TUNE

CF Step
8.000000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
Log
Lin

Center Frequency
2.437000000 GHz

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
2.437000000 GHz

Stop Freq
2.437000000 GHz

AUTO TUNE

CF Step
8.000000 MHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin
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11N HT20 ON TIME AND DUTY CYCLE MID CH (WORSE CASE)

KEYSIGHT |Input RF Input Z: 50 0
RL op. |COUPling: DC Corrections: Off

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

1 Spectrum
Scale/Div 10 dB

\2

Center 2.437000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale X

F 1 t 357.2 us
N 1 t 899.3 us

D M ? T

ﬁ Frequency v | - : -

#Atten: 40 dB PNO: Fast #Avg Type: Power (RM. 4 Center F
Preamp: Off Gate: Off Trig: Free Run CIET =S E sy
IF Gain: Low 2.437000000 GHz

Sig Track: Off
Span

Mkr3 899.3 ps|| g.00000000 Hz
Ref Level 23.00 dBm -6.10 dBm Swept Span
Zero Span

Full Span
Start Freq
2.437000000 GHz

Stop Freq
2.437000000 GHz
AUTO TUNE
#Video BW 8.0 MHz* Span 0 Hz

Sweep 20.27 ms (8001 pts)| ICF Step
8.000000 MHz

Auto
Y Function Function Width Function Value Man

A2 1 t (A 461.1 ps/(A) -0.2661 dB

-5.771 dBm Freq Offset
-6.095 dBm 0Hz

X Axis Scale
Log
Lin

UL-CCIC COMPANY LIMITED
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7.2. 6dB BANDWIDTH AND 99% BANDWIDTH

LIMITS
FCC Partl5 (15.247) Subpart C, ISED RSS-247 Issue 2
Section Test Item Limit Frequency Range
(MHz)
FCC 15.247(a)(2) 6dB Bandwidth >= 500KHz 2400-2483.5
] 0 : .
ISED RSS-Gen Clause | 99% Occ_upled For reporting 2400-2483 5
6.7 Bandwidth purposes only.

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 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 : = RBW
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 ENVIRONMENT

Temperature 22°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage DC 21.6V

UL-CCIC COMPANY LIMITED
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TEST SETUP
EUT Attenuator Spectrum Analyser
RESULTS TABLE
Test Mode Test Channel 6dB bandwidth(MHz) [ 99% bandwidth(MHz) Verdict
11B LCH 8.103 10.898 PASS
11B MCH 8.107 11.080 PASS
11B HCH 8.076 11.292 PASS
11G LCH 16.27 16.484 PASS
11G MCH 16.28 16.460 PASS
11G HCH 16.25 16.508 PASS
1IN HT20 LCH 16.06 16.399 PASS
11N HT20 MCH 16.06 16.405 PASS
11N HT20 HCH 16.07 16.426 PASS

UL-CCIC COMPANY LIMITED
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Test Graphs

Part I: For 6dB bandwidth

Test Mode Test Channel Verdict
11B LCH PASS
Frequency v - -
Input Z: 50 Q Aften: 40 dB Trig: Free Run Center Freq: 2.412000000 GHz Center F
Corections Of  Preamp OF  Gate: OF AvglHold>10/10 LN LErd)
RF FreqRef Int (S) #F GainLow Radio Std: None 00000 GHz
e RefLvi Offset 9.05 d8
Scale/Div 10.0 dB Ref Value 30.00 dBm
W.M-ﬂ-ﬂ«qmw.mw
Center 2.412 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts)
Occupied Bandwidth
10.494 MHz Total Power 16.1dBm
Transmit Freq Error -3.433 kHz % of OBW Power 99.00
xdB Bandwidth 8.103 MHz xdB -6.00dB
all Mar 06, 2020 1
L] q F . ? 12:27:46 PM ':: i
Test Mode Test Channel Verdict
11B MCH PASS

KEYSIGHT Input RF

Couj

1 Graph
Scale/Div 10.0 dB

£
| PO O NP

Center 2.437 GHz
#Res BW 100.00 kHz

Input Z- 50 Q Aften: 40 dB
Comections: Off  Preamp: O
RF  Freg Ref Int (S)

Trig: Free Run
Gate: OFf
#F Gain: Low

Center Freq 2 437000000 GHz
Avg|Hold:>10110
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

N S St e i b

#Video BW 300.00 kHz Span 40 MHz

Sweep Time 4.27 ms (8001 pts)

Occupied Bandwidth

Transmit Freq Eror

x dB Banawidth

TorM?

10.524 MHz 14.1dBm
99.00 %
-6.00d8

Total Power

% of OBW Power
xdB

-38.778 kHz
8.107 MHz

Mar 06, 2020
12:30:20 PM

Frequency v |- -

Center Frequency
2.437000000 GHz

Setings
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Test Mode

Test Channel

Verdict

Input Z- 50 Atten: 40 dB
Comections: Off  Preamp: O

o RF  Freq Ref. Int(S)

HCH

Trig: Free Run Center Freq: 2 462000000 GHz
Gate: OFf Avg|Hold: 10/10
#F Gain: Low Radio Std: None

1 Graph RefLvl Offset 9.01 dB

Scale/Div 10.0 dB

a

TP TSN RORR PR

Center 2.462 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
10.636 MHz

Transmit Freq Eror -73.468 kHz
x dB Bandwidth 8.076 MHz

ud Mar 06, 2020
g t) F - ? 12:32:44P‘M

Ref Value 30.00 dBm

#Video BW 300.00 kHz

Sweep Time 4.27 ms (8001 pts)

Total Power 13.0dBm

% of OBW Power 99.009
xdB -6.0048

PASS

Frequency v |- -

Setings

Test Mode

Test Channel

Verdict

Input Z: 50 Q Aften: 40 dB
Corrections: Off  Preamp: Off

iF FreqRef: Int (S)

LCH

Trig: Free Run Center Freq: 2.412000000 GHz
Gale: OF AvglHold: 10110
#F Gain: Low Radio Std: None

1 Graph Ref Lvl Offset 9.05 dB

Scale/Div 10.0 dB

._)M-.ﬂmnf,..-«\..wk\.‘ﬂ,,pr

Py
/

s

M—».ammmw 3

Ref Value 30.00 dBm

#\ideo BW 300.00 kHz

Occupied Bandwidth
16.327 MHz

Transmit Freq Error -1.145kHz
x dB Bandwidth 16.27 MHz

Mar 06, 2020
L) q F . ? ;;:BB:ASPM

Sweep Time 4.27 ms (8001 pts)

Total Power 14.5dBm

% of OBW Power 99.01
xdB -6.00dB

e

PASS

Frequency v
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Test Mode

Test Channel

Verdict

o RF

1 Graph
Scale/Div 10.0 dB

MCH

Input Z- 50 Atten: 40 dB
Comections: Off  Preamp: O
Freq Ref. Int (S)

Trig: Free Run
Gate: OFf
#F 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

ﬂ

sl M‘»}w‘lv,w\"ﬂﬂu_\' sl lmficn el
i

gl
)

¥
| PO ET P

Center 2.437 GHz
#Res BW 100.00 kHz

Occupied Bandwidth

16.332 MHz

Transmit Freq Eror
X dB Bandwidth

RocM?

#Video BW 300.00 kHz
Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB

-3.681 kHz
16.28 MHz

Mar 06, 2020
12:39:08 PM

Frequency

Center Frequency
2.437000000 GHz

|- -

Setings

PASS

Test Mode

Test Channel

Verdict

F

1 Graph
Scale/Div 10.0 dB

¥
o T—

Occupied Bandwidth

16.334 MHz

Transmit Freq Error
x dB Banawidth

T~ ?

HCH

Input Z: 50 Q Aften: 40 dB
Corrections: Off  Preamp: Off
FreqRef: Int (S)

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

Center Freq: 2.462000000 GHz
AvglHold: 10110
Radio Std: None

Ref Lvi Offset .01 dB
Ref Value 30.00 dBm

’1

},-JW.MMM%MMA-\_ e dimpedyesef s mpged
|

\‘a
“‘*-mwwuwm.»uww

#Video BW 300.00 kHz Span 40 MHz

Sweep Time 4.27 ms (8001 pts)

120dBm

99.01
-6.00 dB

Total Power

% of OBW Power
xdB

1.854 kHz
16.25 MHz

Mar 06, 2020
124117 PM

B

Frequency

Center Frequency
00000 GHz

v

PASS
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Test Mode

Test Channel Verdict

11N HT20

Input Z- 50 Q Aften: 40 dB
Comections: Off  Preamp: O
iF Freq Ref Int (S)

1 Graph
Scale/Div 10.0 dB

sl

J

o

i
ST —————

LCH PASS

Frequency v |- -
Trig: Free Run
Gate: Off

#F Gain: Low

Center Freq 2 412000000 GHz
Avg|Hold: 10/10
Radio Std: None

Center Frequency
2000000 GHz

Setings

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

"l

Lon
telimsadibelioeliaged,

#Video BW 300.00 kHz

Occupied Bandwidth

16.301 MHz
4737 kHz
16.06 MHz

Transmit Freq Eror
x dB Bandwidth

Mar 06, 2020
12:43:45PM

RECE

Sweep Time 4.27 ms (8001 pts)

14.4dBm

99.009
-6.00dB

Total Power

% of OBW Power
xdB

Test Mode

Test Channel Verdict

11N HT20

Input Z- 50 O Atten: 40 dB
Cormections: Off  Preamp: Off
F  Freq Ref Int (S)

1 Graph
Scale/Div 10.0 dB

MCH PASS

Frequency v |- -

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

Center Freq- 2437000000 GHz
Avg|Hold: 10/10
Radio Std: None

Center Frequency Settings

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

.'l

,J'f.,_Jv‘,-_-J‘y.-:-.hu.w\'.an\\mJ'rJ.-J,‘,,.‘wqu\..'w,..,\

7

PP R r———

#Video BW 300.00 kHz

Occupied Bandwidth

16.301 MHz
3373kHz
16.06 MHz

Transmit Freq Eror
x dB Bandwidth

Mar 06, 2020
12:46:05PM

TocM?

Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB
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Test Mode Test Channel Verdict
11N HT20 HCH PASS

Frequency v - -

Input Z- 50 Aften: 40 dB Trig: Free Run Center Freq: 2.462000000 GHz e T
Corections Of  Preamp OF  Gate: OF AvglHold: 10110 Squency’ RTINS
o RF  Freq Ref Int () #F Gain'Low  Radio Std: None 2.462000000 GHz

Ref Lvi Offset .01 dB
Scale/Div 10.0 dB Ref Value 30.00 dBm

+ 1
,J«mh.dbw\-aukwﬂ-h“n-fm;\.:w;wm‘

K

#Video BW 300.00 kHz
Sweep Time 4.27 ms (8001 pts)

Occupied Bandwidth
16.301 MHz Total Power 12.0dBm

Transmit Freq Error 1411 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.07 MHz xdB -6.00 dB

"] Mar 06, 2020 R/
=| 2 & . ? ;ga:zss:zopm i ﬁ
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Part Il: For 99% bandwidth
Test Mode Test Channel Verdict
11B LCH PASS

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT !nput R Input Z: 50 0 Atten: 40 dB Trig FreeRun  Center Freq: 2 412000000 GHz
RL Coupling: Corections: OF  Preamp: Off Gate: Off Avg[Hold: 1010
\Align” Auto F Freq Ref: Int (S) #IF Gain: Low Radio Sitd- None

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

A
kWMw,WwWwJM

Center 2.412 GHz #Video BW 1.0000 MHz Span 40 MHz
#Res BW 300.00 kHz Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
10.898 MHz Total Power

Transmit Freq Error -20. z % of OBW Power
x dB Bandwidth xdB

Test Mode Test Channel Verdict

11B MCH PASS

+ Frequency v

Input Z 50 O Atten- 40 dB Trig: Free Run Center Freq- 2 437000000 GHz
Cormections: Off  Preamp: Off Gate: Off AAvglHold: 10110
I FreqRef: Int (S) #IF Gain: Low Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

#Video BW 1.0000 MHz
#Res BW 300.00 kHz Sweep Time 1.07 ms (8001 pts)

2 Metrics

Occupied Bandwidth
11.080 MHz Total Power

Transmit Freq Ermor -35.390 kHz % of OBW Power
x dB Bandwidth 646 M xdB

| Mar 06, 2020
ac . ? 1_ar 33 PM
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Test Mode Test Channel Verdict
11B HCH PASS

Spectrum Analyzer 1
Occupied BW
KEYSIGHT lneut RF
RL > (Coupling: D

WAlign- A

Input Z 50 0 Atten: 40 dB
Cormections: Off  Preamp: Off
Freq Ref: Int (S)

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

Q Frequency

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

Center Freq: 2.462000000 GHz
AAvglHold: 1010
Radio Std: None

Center Frequency
2.462000000 GHz

Span
40.000 MHz

Settings

#Video BW 1.0000 MHz

Occupied Bandwidth
11.292 MHz

Transmit Freq Error
x dB Bandwidth

] Mar 06, 2020
s 2') F . ? _arZ:EBPM

Sweep Time 1.07 ms (8001 pts)

Total Power 9.79 dBm
% of OBW Power
xdB

Test Mode

Test Channel Verdict

Input Z 50 O Atten: 40 dB
Cormections: Off  Preamp: Off
I FreqRef: Int (S)

Ref Lvl Offset 9.05 dB
Ref Value 30.00 dBm

LCH PASS

Q Frequency v

Center Freque
2.412000000 G

Span
40.000 MHz

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

Center Freq- 2 412000000 GHz
AAvglHold: 10110
Radio Std: None

i S et et |

Py
vttt oo ot

Center 2.412 GHz
#Res BW 300.00 kHz

2 Metrics

Occupied Bandwidth

16.484 M
6.685 kHz
16.33 MHz

Transmit Freq Error
x dB Bandwidth

I Mar 06, 2020
2') F . ? 1_6[7:1]1 PM

#Video BW 1.0000 MHz

Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB
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Test Mode

Test Channel

Verdict

11G

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RE
RL Coupling:

Align’ Aulo

Center 2.437 GHz
#Res BW 300.00 kHz

Occupied Bandwidth
16.460 MHz

Transmit Freq Error

x dB Bandwidth

+

e

Input Z 50 0
Corections: OF  Preamp: Off
F Freq Ref: Int (S)

MCH

Atten 40 dB Trig: Free Run
Gate: Off

#F Gain: Low

Center Freq: 2 437000000 GHz
Avg[Hold: 1010
Radio Std: None

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

A AN i |

#Video BW 1.0000 MHz Span 40 MHz

Sweep Time 1.07 ms (8001 pts)

Total Power

196 Hz % of OBW Power
16.36 MHz xdB

PASS

Test Mode

Test Channel

Verdict

11G

Occupied Bandwidth
16.508 MHz

Transmit Freq Emor

x dB Bandwidth

f9¢M?

Input Z 50 O
Cormections: Off  Preamp: Off
F FreqRef: Int (S)

HCH

Atten: 40 dB Trig: Free Run
Gate: Off

#F Gain: Low

Center Freq: 2.462000000 GHz
AAvglHold: 1010
Radio Std: None

Ref Lvl Offset 9.01 dB
Ref Value 30.00 dBm

| ot penate uvmw\_,..mmww\-

#Video BW 1.0000 MHz
Sweep Time 1.07 ms (8001 pts)

Total Power 11.8dBm

13.365 kHz % of OBW Power 9%
16.36 MHz xdB 6.00dB

ar 06, 2020
12:41:31 PM

PASS

Frequency v - -

Center Frequency
2.462000000 GHz

Settings
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Test Mode Test Channel Verdict
11N HT20 LCH PASS
Sper,lr}mgum1 T Q Frequency v - -

" W
KEYSIGHT Input RF Input Z: 50 O Atten: 40 dB. Trig: FreeRun ~ Center Freq: 2.412000000 GHz Center Frequency

Settings

RL > (Coupling: DC Cormections: Off  Preamp: Off Gate: Off AAvglHold: 1010
Align A F FreqRef Int (S) #F GainLow  Radio Std- None 2412000000 GHz

Span
Ref Lvl Offset 9.05 dB 40.000 MHz

Ref Value 30.00 dBm

B e o

#Video BW 1.0000 MHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
16.399 MHz Total Power

Transmit Freq Ermor % of OBW Power
x dB Bandwidth v xdB

Test Mode Test Channel Verdict

11N HT20 MCH PASS

Frequency v - -

Input Z 50 O Atten: 40 dB Trig: Free Run Center Freq: 2.437000000 GHz R e
Corections OF  Preamp OF  Gate OF AvglHold: 1010 Squency SIS
I Freq Ref: Int (S) #F Gain: Low Radio Std- None 2437000000 GHz

Ref Lvl Offset 8.62 dB
Ref Value 30.00 dBm

PP W U —

#Video BW 1.0000 MHz Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
16.405 MHz Total Power

Transmit Freq Ermor -8.860 kHz % of OBW Power
x dB Bandwidth 16.33 MHz xdB -6.00dB

ar 06, 2020
12:46:19 PM
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Test Mode Test Channel Verdict
11N HT20 HCH PASS

Q Frequency v - -

KEYSIGHT Input RF InputZ 500 Aften: 40dB Trig: FreeRun  Center Freq: 2.462000000 GHz
Coupling Cormections: Off  Preamp: Off Gate: Off AAvglHold: 1010 Center Frequency
3 FreqRef Int (S) #F GainLow  Radio Std- None 2.462000000 GHz

Span
Ref Lvl Offset 9.01 dB 40.000 MHz

Ref Value 30.00 dBm

Settings

B e

#Video BW 1.0000 MHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
16.426 MHz Total Power 11.9dBm

Transmit Freq Ermor -38 Z % of OBW Power
x dB Bandwidth 28 M xdB

TRl THE
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7.3. PEAK CONDUCTED OUTPUT POWER

LIMITS
FCC Part15 (15.247) Subpart C, ISED RSS-247 ISSUE 2
Section Test Item Limit Frequency Range
(MH2z)
FCC 15.247(b)(3)
ISED RSS-247 5.4 (d) Pe";‘:,‘;\?vgﬁp“t 1 watt or 30dBm 2400-2483.5
RSS-Gen Clause 6.12

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 use for Peak result.
AVG Detector use for AVG result.

TEST SETUP

EUT Attenuator Power Meter

TEST ENVIRONMENT

Temperature 22°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage DC 21.6V
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RESULTS
Maximum Peak Conducted Output Power(dBm)

Maximum Peak
Test Mode | Test Channel Conducted Output (g:?l)?nlj) Result
Power(dBm)

LCH 11.50 13.80 Pass

11B MCH 9.65 11.95 Pass
HCH 8.56 10.86 Pass

LCH 15.72 18.02 Pass

11G MCH 14.21 16.51 Pass
HCH 13.30 15.60 Pass

LCH 15.56 17.86 Pass

11N HT20 MCH 14.13 16.43 Pass
HCH 13.25 15.55 Pass
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7.4. POWER SPECTRAL DENSITY

LIMITS
FCC Partl5 (15.247) Subpart C, ISED RSS-247 ISSUE 2
Section Test Item Limit Frequency Range
(MH2)
FCC 8§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 DC 21.6V
TEST SETUP

EUT Attenuator Spectrum Analyser
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RESULTS
Maximum Peak power
Test Mode Test Channel spectral density Result
(dBm/30KHZz)

LCH -2.56 Pass

11B MCH -4.78 Pass
HCH -6.62 Pass

LCH -8.11 Pass

11G MCH -9.70 Pass
HCH -10.80 Pass

LCH -8.21 Pass

11N HT20 MCH -9.51 Pass
HCH -10.55 Pass
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Test Graphs:

Test Mode

Test Channel

Verdict

Scale/Div 10 dB

Jﬂ,'w"r‘

7

Input Z: 50 Q
Coirections: Off

o RF FreqRef: Int (S)

MMWW

LCH

#htten: 40 dB
Preamp: Off Gate: OF
IF Gain: Low

Sig Track: Off

AvglHold: 100/100

Trig: Free Run M

Ref Lvi Offset 9.05 dB
Ref Level 30.00 dBm

.'l
Ml g
A 4“*, / WMW"W“‘%W o

»ﬂ,l

PNO: BestWide  #Avg Type: Power (RMS| 1

PASS

Frequency v - -

pPRPRP
Mkr1 2.410 999 3 GHz 152060000MH1

Swept Span
Zero Span

Start Freq
2403897000 GHz
Stop Freq
2.420103000 Gl

AUTOTUNE |

#Video BW 100 kHz
a9 W7 by
Test Mode Test Channel Verdict
11B MCH PASS

Scale/Div 10 dB

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

#Atten: 40 dB

PNO BestWide #Avg Type: HmquMq[
Preamp: Off

Gate: OFf Avg|Hoid: 100100 M
IF Gain: Low Trig: Free Run
Sig Track: Off

Ref Lvl Offset 8.62 dB
Ref Level 30.00 dBm

01

oA !
Wri”'}' A Mﬁﬂ "l‘w WMM%WM"MM"
. i

Center 2.437000 GHz
#Res BW 30 kHz

BYEE

Mar 06. 2020
12:31:26 PM

#Video BW 100 kHz

Frequency v |- -

Center Frequency
2.437000000 GHz

Span

Setings

PPPPPP
Mkr1 2.435 992 7 GHz| 16 2140000 Miiz

Swept Span
Zero Span

Full Span
‘Start Freq
2.428893000 GHz
Stop Freq
2.445107000 GHz

AUTOTUNE |

Span 16.21 MHz

Sweep 17.6 ms (8001 pts)

L)

Signal Track
¥ ‘ (Soan Zoom}
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Test Mode

Test Channel

Verdict

Input Z- 50 #Atten” 40 dB
Comections: Off  Preamp: O
o RF  Freq Ref Int (S)

Ref Lvl Offset 9.01dB
Ref Level 30.00 dBm

Center 2.462000 GHz

#Res BW 30 kHz

ul Mar 06, 2020
b t) F - ? 12:33:43PM

#Video BW 100 kHz

HCH

&

Center Frequency
2000000 GHz

PNO BestWide  #Avg Type: Power (RMSE; 4
Gate: Off Avg|Hold: 100/100
IF Gain® Low Trig: Free Run " 2482
Sig Track: Off PPPPPP

Span

Mkr1 2.461 253 0 GHz| 16 1520000 Miiz

Swept Span
Zero Span

Full Span
‘Start Freq
2.453924000 GHz
Stop Freq
2.470076000 GHz

ks
G vy v .

L 1’*‘1,1\"‘ ¢

\"» Huﬂw%

AUTOTUNE
CF Step
W, 1615200 Mz
Auto

Span 16.15 MHz
Sweep 17.1 ms (8001 pts)

> |Signal Track
¥ L(Svan Zoom}

Frequency v |- -

Setings

PASS

Test Mode

Test Channel

Verdict

Input Z- 50 #Atten: 40 dB
Corrections: Off  Preamp: Off
lo RF Freq Ref: Int (S)

Ref Lvi Offset 9.05 dB
Ref Level 30.00 dBm

Scale/Div 10 dB

LCH

Frequency

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

#Avg Type: Power (RMSEE 4
Avg|Hold: 100/100
Trig: Free Run

Center Frequency
M 2412000000 GHz
PPPPPP

Span
Mkr1 2.414 481 GHz{} 32 5400000 MHz
Swept Span
Zero Span

.1

W&\.‘Wﬁj M‘f'f | r‘ﬂ'\r ‘UW IIWW V'Wh‘(‘-.ﬂr‘.'wuw.v‘

Center 2.41200 GHz

#Res BW 30 kHz

all Mar 06, 2020
n q F . ? 12:37:53 PM

#Video BW 100 kHz

1

Span 32.54 MHz,
Sweep 34.7 ms (8001 pts)

> |Signal Track
¥ % |tSpan Zoom)

- -

PASS
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Test Mode Test Channel Verdict
11G MCH PASS
Frequency v |- -
Input Z- 50 #Atten” 40 dB PNO: Fast #Avg Type: Power (RMS 1 3 - 2
Covections: OF  Preamp OF  Gate: OF AvglHokt: 100/100 g BELE TR
o RF Freq Ref Int(S) IF Gain: Low Trig: Free Run 2.437000000 GHz
Sig Track: Off PPPPPP
Span
RefLvl Offset 8.62 dB Mkr1 2.439 482 70 GHz 32 5600000 MHz
Ref Level 30.00 dBm Swept Span
Zero Span
’1
#Video BW 100 kHz Span 32.56 MHz
#Res BW 30 kHz Sweep 34.7 ms (8001 pts)
ud Mar 06, 2020 3
RO M ? B PR s
Test Mode Test Channel Verdict
11G HCH PASS

Scale/Div 10 dB

Center 2.46200 GHz
#Res BW 30 kHz

290 l?

lo RF Freq Ref: Int (S)

Frequency v - -
Input Z- 50 #Atten: 40 dB PNO: Fast
Corrections: Off  Preamp: Off Gate: OF
IF Gain: Low
Sig Track: Off

#hvg Type: Power (RMS|1 7 - »

AuglHoid: 1001100 [ Center Frequency

Trig: Free Run M 2.462000000 GHz
PPPPPP

Span
Mkr1 2.464 486 GHZ)} 32 5000000 Mz

Swept Span
Zero Span

Ref Lvi Offset .01 dB
Ref Level 30.00 dBm

1

|
WWWWWWWWW
/

#Video BW 100 kHz Span 32.50 MHz,

Sweep 34.7 ms (8001 pts);
Mar 06, 2020 -
12:42:23PM 2N é‘i‘:lz.m:‘
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Test Mode

Test Channel

Verdict

11N HT20

Input Z- 50 #Atten” 40 dB
Comections: Off  Preamp: O
o RF  Freq Ref Int (S)

RefLvi Offset 9.05 dB

LCH

Frequency

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

#Avg Type: Power (RMSE; 4
Avg|Hold: 100/100
Trig: Free Run

Center Frequency
2.412000000 GHz
PPPPPP
Span
Mkr1 2.408 868 GHz|} 3 1200000 MHz

Ref Level 30.00 dBm

’1

#Video BW 100 kHz

#Res BW 30 kHz

RocM?

Mar 06, 2020
12:44:51PM

Swept Span
Zero Span

Span 32.12 MHz
Sweep 34.1 ms (8001 pts)

> |Signal Track
¥ L(Svan Zoom}

PASS

("

Test Mode

Test Channel

Verdict

11N HT20

Input Z- 50 Q #Atten” 40 dB
Corrections: Of  Preamp: Off
o RF FreqRef: Int (S)

Ref Lvl Ofiset 8.62 dB

Scale/Div 10 dB Ref Level 30.00 dBm

.1
L

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

MCH

&

Center Frequency
2437000000 GHz

PPPPPP
Span
Mkr1 2.433 868 GHZ)| 32 1200000 M-z

Swept Span
Zero Span

Full Span

Start Freq
2420940000

Frequency

#hvg Type: Power (RM:
Avg|Hoid: 1001100
Trig: Free Run

MWWWWMWWW

#Video BW 100 kHz

Mar 06, 2020
12:47:10PM

ao5cl?

> |Signal Track
¥ % |(Span Zoom)

PASS

- -

Seftings
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Test Mode

Test Channel Verdict

11N HT20

KEYSIGHT Input RF Input Z: 50 Q #Atten: 40 dB
Ci C Comections: Off  Preamp: Off

No RF  FreqRef: Int (S)

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

Ref Lvi Offset 9.01dB

Scale/Div 10 dB Ref Level 30.00 dBm

’T

Center 2.46200 GHz
#Res BW 30 kHz

290 l?

#Video BW 100 kHz

Mar 06, 2020
12:49:25 PM

MR

HCH PASS

Frequency v - -
#hvg Type: PowerI]RMSEE 4
AvgHold 100100
Trig: Free Run

PPPPPP

Center Frequency
2462000000 GHz

Span
Mkr1 2.458 870 GHz{} 32 1400000 MHz

Swept Span
Zero Span

3.214000 MHz

Man

Span 32.14 MHz,
Sweep 34.1 ms (8001 pts)

> |Signal Track
¥ % |(Span Zoom)
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7.5.

LIMITS

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

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

Section

Test ltem Limit

6.13

FCC 815.247 (d)
RSS-247 Clause 5.5
RSS-GEN Clause

Conducted
Bandedge and
Spurious Emissions

at least 20 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 =3 x RBW

pmo(?r?tssurement =span/RBW

Trace Max hold

Sweep time Auto couple.

Use the peak marker function to determine the maximum amplitude level.
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TEST SETUP
EUT Attenuator Spectrum Analyser
TEST ENVIRONMENT
Temperature 22°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage DC 21.6V
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Part | :Conducted Bandedge

RESULTS TABLE
Test Test Test Carrier Max. Spurious Level | Limit verdict
Mode Antenna Channel Power[dBm)] [dBm] [dBm]
LCH 0.318 -40.892 -19.68 | PASS
11B Antenna 1
HCH -2.737 -41.154 -22.74 PASS
LCH -3.196 -39.339 -23.2 PASS
11G Antenna 1
HCH -5.445 -41.077 -25.45 PASS
LCH -2.904 -41.184 -22.9 PASS
1IN HT20 Antenna 1
HCH -5.501 -40.738 -25.5 PASS
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TEST GRAPHS

Test Mode

Test Channel

Verdict

Scale/Div 10 dB

Input Z- 50 Q #Atten” 40 dB
Corrections: Of  Preamp: Off
FreqRef. Int (S)

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

RefLvl Offset 9.05dB
Ref Level 30.00 dBm

LCH

#hvg Type: Power (RMS| 1
Avg|Hoid: 1001100
Trig: Free Run
PPPPPP
Mkr4 2.376 725 0 GHz
-40.89 dBm

P Pl
i

LI
WWWMMW

Center 2.40000 GHz
#Res BW 100 kHz

5 Marker Table ¥

Mode Trace Scale
N 1 f
N 1 f
N 1 f
N 1 1

#Video BW 300 khz

Y
0.3181dBm
-44.14 dBm
-43.93 dBm
-40.89 dBm

Function
241 5 GHz
2.400 000 0 GHz
2.330 000 0 GHz
2.376 1250 Grz

Span 100.0 MHz
Sweep 9.60 ms (8001 pts)

Function Width Function Value

PASS

Frequency v - -

Center Frequency Settings

Swept Span
Zero Span

sl |edk=t5
Test Mode Test Channel Verdict
11B HCH PASS

RF

5 Marker Table L

Mode Trace Scale
N

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

Input Z- 50 #Atten” 40 dB
Comections: Off  Preamp: O
Freq Ref. Int (S)

Ref Lvl Offset 9.01dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Function

-45.27 dBm
-42.84 dBm
-41.15d8m

Mar 06, 2020
12:3401PM

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

Trig: Free Run M

PPPPPP
Mkr4 2.496 537 5 GHz
-41.15 dBm

Function Width Function Value

Frequency v

Swept Span
Zero Span

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



REPORT No.: 4789392957-1

Page 44 of 112

Test Mode

Test Channel

Verdict

Scale/Div 10 dB

Center 2.40000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

N 1 f
N 1 f
N 1 f
N 1 1

acd

Input Z- 50 #Atten: 40 dB
Corrections: Off  Preamp: Off
RF  FreqRef Int(S)

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

Ref Lvi Offset 9.05 dB
Ref Level 30.00 dBm

#Video BW 300 khz

X Y
24132875GHz  -3.196 dBm
24000000GHz ~ -43.66 dBm
23800000 GHz  -44.33dBm
2.3699750GHz __-39.34 dBm

Function

Mar 06, 2020
s | 12:38:05PM

LCH

Frequency

#hvg Type: Power (RMS
Avg[Hold: 100100
Trig: Free Run

Center Frequency
M 2.400000000 GHz
PPRPRP
Mkr4 2.369 975 0 GHz
34 dBm Swept Span

Zero Span

Sweep 9.60 ms (8001 pts)

Function Width Function Value

PASS

- -

Seftings

Test Mode

Test Channel

Verdict

Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

N 1 f
N 1 f
N 1 f
N 1 1

ac

Input Z- 50 #Atten” 40 dB
Comections: Off  Preamp: O
RF  Freg Ref Int (S)

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

Ref Lvl Offset 9.01dB
Ref Level 30.00 dBm

Nt

#Video BW 300 kHz

X Y
2750GHz  -5445dBm
835000 GHz  -45.13dBm
00000 GHz  -42.72dBm
497 3250GRz__ -41.08d8m

Function

Mar 06, 2020
12:42:35PM

?

HCH

Frequency

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

Center Frequency
M 3500000 GHz
PPPPPP
Mkr4 2.497 325 0 GHz
41.08 dBmi fSmg et eren

Zero Span

Full Span
‘Start Freq
2.433500000 GHz

Stop Freq
2.533500000 GHz

| AUTOTUNE |

Function Width Function Value

PASS

("

Setings
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Test Mode

Test Channel

Verdict

11N HT20

Input Z- 50
Coirections: Off
RF  FreqRef Int(S)

Scale/Div 10 dB

Center 2.40000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale X
N 1 f
N 1 f
N 1 f
N 1 1

Mar 06, 2020
12:45:02 PM

acd?

24132750 GHz
2.400 000 0 GHz
2.390 000 0 GHz
23195150 GHz

LCH

#hiten: 40 dB
Preamp: Off

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

#hvg Type: Power (RMS
Avg[Hold: 100100

Trig: Free Run M

PPPPPP
Mkr4 2.379 575 0 GHz
-41.18 dBm

Ref Lvi Offset 9.05 dB
Ref Level 30.00 dBm

bl el
[

#Video BW 300 kHz
Sweep 9.60 ms (8001 pts)

Y Function Function Width Function Value
-2.904 dBm
-41.71 dBm
-45.31 dBm

-41.18 dBm

Frequency

Center Frequency
2400000000 GHz

Swept Span
Zero Span

IR

Seftings

PASS

Test Mode

Test Channel

Verdict

11N HT20

Input Z- 50
Corrections: Off
RF  Freg Ref Int (S)

5 Marker Table v

Mode Trace Scale
N 1 f
N 1
N 1
N 1

2
2
2
2

f
f .
1 A4

Mar 06, 2020
12:49:37 PM

acA?

48
500 000 0 GHz
a7 087 5 GHz

HCH

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

#Atten: 40 dB
Preamp: Off

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

PPPPPP

RefLvl Offset 9.01dB

Ref Level 30.00 dBm -40.74 dBm

#Video BW 300 kHz

Function Function Width Function Value

-40.74 d8m

Mkrd 2.487 087 5 GHz

Frequency

Center Frequency
3500000 GHz

Swept Span
Zero Span

Full Span
‘Start Freq
2.433500000 GHz

Stop Freq
2.533500000 GHz

| AUTOTUNE |

||~

Setings

PASS
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Part Il :Conducted Emission

Test Result Table

Test Mode Channel Pref(dBm) Puw(dBm) Verdict
LCH 0.50 <Limit PASS

11B MCH 114 <Limit PASS
HCH -2.18 <Limit PASS

LCH -3.15 <Limit PASS

116 MCH 4.62 <Limit PASS
HCH 561 <Limit PASS

LCH -3.14 <Limit PASS

1IN'HT20 MCH 4.87 <Limit PASS
HCH -5.57 <Limit PASS
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Test Plots

Test Mode

Channel

Verdict

11B

LCH

PASS

Pref test Plot

LCH SPURIOUS EMISSION

anc~l?

C Cormections: Off  Preamp: Off Gate: OFf Avg|Hold: 100/100
No RF  Freq Ref Int (S) IF Gain® Low Trig: Free Run
Sig Track: Off PPPPPP

#Atten” 40 dB PNO: Fast 2Avg Type: Power (RMSE; 4
M

Frequency v/ - -

Center Frequency
2.412000000 GHz

Span

RefLvl Offset 9.05 dB Mkr1 2.412 500 GHz 40.0000000 MHz

Ref Level 30.00 dBm

’1

LM A
“ (O B 1 ¥
y'.JFL \" kh

#Video BW 300 kHz Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

Mar 06, 2020
12:29:12PM

Swept Span
Zero Span

Signal Track

¥ |span zoom)
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Puw test Plot

LCH SPURIOUS EMISSION_30MHz~10GHz

Input Z- 50
Corrections: Off
RF  Freg Ref Int (S)

Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

o Mar 06, 2020
B9 [ ] ? 1229249

ﬁ Frequency v |- -
#Atten” 20 dB PNO: Fast #Avg Type: Power (RMS| 1
Preamp: Off Gate: OFF AvglHold: 41100 " Center Frequency Setings
IF Gain' Low Trig® Free Run 5.015000000 GHz
Sig Track: Off PPPPPP

Span
1 A0
Ref Lvl Offset 9.05 dB Mkr2 9.648 0 GHz)| g 97000000 Gtz
Ref Level 10.05 dBm -48.08 dBm| == gyent span
Zero Span

Full Span
‘Start Freq
30.000000 MHz
Freq

Stop
10000000000 GHz

| AUTOTUNE

#Video BW 300 khz

LCH SPURIOUS EMISSION 10GHz~26GHz

Input Z- 50 Q
Coirections: Off
RF  FregRef: Int (S)

Scale/Div 10 dB

Start 10.000 GHz

2020
12:29:33PM

(- -

#Atten” 20 dB PNO: Fast #hvg Type: Power (RM: 1 [ p—

Preamp: Off Gate: Off Avg[Hold: 21100 Settings
IF Gain: Low Trig: Free Run 18.000000000 GHz
Sig Track: Off

Ref Lvl Offset 9.05 dB
Ref Level 19.05 dBm -04.4 Swept Span

Zero Span

Stay
10.000000000 GHz

rt Freq
Stop Freq
26.000000000 GHz

| AUTOTUNE |

#Video BW 300 kHz Stop 26.000 GHz
Sweep 1.53 s (30000 pts)
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Test Mode Channel Verdict
11B MCH PASS

Pref test Plot

MCH SPURIOUS EMISSION

ﬁ Frequency v |- -

KEYSIGHT !nput RF Input Z 50 #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1 7 - 2
Co Corections: OF  Preamp: OF  Gale: OF AvglHoi: 100/100 E EELETT T
/ o RF Freq Ref Int(S) IF Gain: Low Trig: Free Run 2.437000000 GHz
Sig Track: Off PPPPPP
2 47 Span
RefLvi Offset 8.62 dB Mkr1 2.436 500 GHz}| 40 ooonooo Mz
Scale/Div 10 dB Ref Level 30.00 dBm -1.14 Swept Span

Zero Span

Full Span
‘Start Freq
2.417000000 GHz

'
'Nv_.; ‘
:

A

|4
1 L]
nw..unwmmﬂwW\W‘H pa N R TR TIERPTR

Center 2.43700 GHz #Video BW 300 kHz Span 40.00 MHz
#Res BW 100 kHz Sweep 4.27 ms (8001 pts)

«l Mar 06, 2020 :
€9 W7 Signal Track

K3 (Span Zoom}
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Puw test Plot

MCH SPURIOUS EMISSION_30MHz~10GHz

Input Z- 50
Corrections: Off
RF  Freg Ref Int (S)

KEYSIGHT Il RE

Couj

Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

o Mar 06, 2020
wocn ? 12:31:45 PM

#Atien: 20 dB
Preamp: Off

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

Ref Lvl Offset 8.62 dB
Ref Level 18.62 dBm

#Video BW 300 khz

Frequency v |- -
#Avg Type: Power (RM:
Avg|Hold: 41100

Trig: Free Run

Center Frequency
5.015000000 GHz
Mkr2 830.3 MHZ |qemum e
4631 dBm

Settings
PPPPPP

Swept Span
Zero Span

Full Span
‘Start Freq
30.000000 MHz

Stop Freq
10.00

0000000 GHz

| AUTOTUNE

MCH SPURIOUS EMISSION 10GHz~26GHz

Input Z- 50 Q
Coirections: Off
FreqRef. Int (S)

KEYSIGHT l_ﬂpm s

Scale/Div 10 dB

Start 10.000 GHz
#Res BW 100 kHz
adl Mar 06, 2020
L] q F . ? 12:31:55PM

#Atien: 20 dB
Preamp: OFf

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

Ref Lvl Offset 8.62 dB
Ref Level 18.62 dBm

" #Video BW 300 kHz

- -

#hvg Type: Power (R
AvglHold: 2100 "
Trig: Free Run

PPPPPP
Mkr1 25.868 8 GHz
-55.32 dBm{fems, o cren

Zero Span

Stop 26.000 GHz
Sweep 1.53 s (30000 pts)
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Test Mode

Channel

Verdict

11B

HCH

PASS

Pref test Plot

HCH SPURIOUS EMISSION

Input Z- 50 #Atten” 40 dB
Comections: Off  Preamp: O
o RF  Freq Ref Int (S)

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

KEYSIGHT Input RF

RefLvl Offset 9.01dB

Scale/Div 10 dB Ref Level 30.00 dBm

/

M‘v‘#«-‘rmwwnw,«wmmw’”"f

Center 2.46200 GHz
#Res BW 100 kHz

Rocm?

#Video BW 300 khz

Mar 06, 2020
12:3410PM

Frequency

&

#Avg Type: Pn}weH‘RMSE; 4
Avg|Hold: 100/100 M
Trig: Free Run

PPPPPP

Swept Span
Zero Span

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

> |Signal Track
¥ % |(span Zoom)

("
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Puw test Plot

HCH SPURIOUS EMISSION_30MHz~10GHz

ﬁ Frequency v |- -
Input Z- 50 #Atten” 20 dB PNO: Fast #Avg Type: Power (RMS| 1
Comections: OF  Preamp: OF  Gale: OF AvalHold: 41100 " Center Frequency g Ty
RF FreqRef Int(S) IFGan'low [Trig Free Run 5.015000000 GHz
Sig Track: Off PPPPPP

Span
\ 3 7
RefLvi Offset .01 dB Mkr2 3.2827 GHz 9.97000000 GHz
Scale/Div 10 dB Ref Level 19.01 dBm -JU. Swept Span
Zero Span

Full Span
‘Start Freq
30.000000 MHz
Freq

Stop
10000000000 GHz

| AUTOTUNE

Start 30 MHz #Video BW 300 khz
#Res BW 100 kHz

] Mar 06, 2020
RO ? RS

HCH SPURIOUS EMISSION_10GHz~26GHz

Frequency v |- -

Input Z- 50 Q #Atten” 20 dB PNO: Fast #hvg Type: Power (RM: 1 Center Fi
Corections Of  Preamp OF  Gate: OF AvglHold: 21100 mererequency  EERTNY
RF FreqRef Int(5) IF Gain: Low Trig: Free Run 18.000000000 GHz
Sig Track: Off PPPPPP
2 5 2
Ref Lyl Offset 9.01 dB Mkr1 25.936 5 GHz
Scale/Div 10 d8 Ref Level 19.01dBm -54.76 dBM| {5y et span
Zero Span

Stay
10.000000000 GHz

rt Freq
Stop Freq
26.000000000 GHz

| AUTOTUNE |

Start 10.000 GHz #Video BW 300 kHz Stop 26.000 GHz
Sweep 1.53 s (30000 pts)

2020

12:34:30 PM
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Test Mode Channel

Verdict

11G LCH

PASS

Pref test Plot

LCH SPURIOUS EMISSION

ﬁ Frequency

KEYSIGHT !nput RF Input 2 50 0 #Atten: 40 dB PNO: Fast #Avg Type: Power (RMSE 234
Co Comections: Off  Preamp: O Gate: OFf Avg|Hold: 1007100 M

o RF  Freq Ref Int (S) IF Gain: Low Trig: Free Run

Sig Track: Off PPPPPP

Ref Lvl Offset 9.05 B Mkr1 2.407

Scale/Div 10 dB Ref Level 30.00 dBm - Swept Span
Zero Span

.‘l

"-."‘ o wﬁ‘ﬂ,’r‘\f "WMM”L I.,u‘J‘ Hj,‘.\llw‘r.‘ll'-‘ ‘.r.'mn',,vulﬂl'wl
/ |

|
. i

J‘H

P,
JMMW.'MMHMW

Center 2.41200 GHz #Video BW 300 kHz Span 40.00 MHz
#Res BW 100 kHz Sweep 4.27 ms (8001 pts)

«l Mar 06, 2020 e
€9 0?7 ione’ rac

K3 (Span Zoom}

("
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Puw test Plot

LCH SPURIOUS EMISSION_30MHz~10GHz

ﬁ Frequency v |- -
Input Z- 50 #Atten” 20 dB PNO: Fast #Avg Type: Power (RMS| 1
Comections: OF  Preamp: OF  Gale: OF AvalHold: 41100 " Center Frequency g Ty
RF FreqRef Int(S) IFGan'low [Trig Free Run 5.015000000 GHz
Sig Track: Off PPPPPP

e g
RefLvl Offset 9.05 dB Mkr2 3.215 9 GHz| g 97000000 Gtz
Scale/Div 10 dB Ref Level 10.05 dBm -52.88 dBmM| == gyent span
Zero Span

Full Span
‘Start
30.000000 MHz

Freq
Stop Freq
10000000000 GHz

| AUTOTUNE

Start 30 MHz #Video BW 300 khz
#Res BW 100 kHz

o Mar 06, 2020
B9 [ ] ? 23625 9

LCH SPURIOUS EMISSION _10GHz~26GHz

yl- -

Input Z- 50 Q #Atten” 20 dB PNO: Fast #hvg Type: Power (RM: 1 [ p—
Corections: Of  Preamp: Off Gater OFf Avg[Hold: 21100 Settings
RF FreqRef Int(5) IF Gain: Low Trig: Free Run 18.000000000 GHz
Sig Track: Off

Ref Lvl Offset 9.05 dB
Scale/Div 10 dB Ref Level 19.05 dBm =J0.9 Swept Span

Zero Span

Stay
10.000000000 GHz

rt Freq
Stop Freq
26.000000000 GHz

| AUTOTUNE |

Start 10.000 GHz #Video BW 300 kHz Stop 26.000 GHz
#Res BW 100 kHz Sweep 1.53 s (30000 pts)

|| Mar 06, 2020
=. q F . ? ;2:38:34F‘M
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Test Mode Channel

Verdict

11G MCH

PASS

Pref test Plot

MCH SPURIOUS EMISSION

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

Input Z- 50 #Atten” 40 dB
Comections: Off  Preamp: O
F FregRef Int(S)

RefLvl Offset 8.62dB

Scale/Div 10 dB Ref Level 30.00 dBm

"l

[[«Jl;sffmlvhwh.-hpwwlh‘ﬂt-'-l\rm( L’m‘l«-‘f,'lwv'mhll‘rlr\l

#Avg Type: Power (RMSE; 4
Avg|Hold: 100/100
Trig: Free Run

ﬁ ("
Center Frequency
M 2.437000000 GHz
PPPPPP
- Span
Mkr1 2.438 275 GHz|} 400000000 MHz
-4.62 dBm

Frequency

Setings

Swept Span
Zero Span

Full Span
‘Start Freq
2.417000000 GHz

Stop Freq
2.457000000 GHz

|| ot

B

¥
mmwwwww’r

Center 2.43700 GHz #Video BW 300 kHz

#Res BW 100 kHz
o Mar 06, 2020
wocn ? 124023 PM

mﬂ
i
MM‘N*\W’MW#W

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

> |Signal Track
¥ % |(span Zoom)
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Puw test Plot

MCH SPURIOUS EMISSION_30MHz~10GHz

ﬁ Frequency v |- -
Input Z- 50 #Atten” 20 dB PNO: Fast #Avg Type: Power (RMS| 1
Comections: OF  Preamp: OF  Gale: OF AvalHold: 41100 " Center Frequency g Ty
RF FreqRef Int(S) IFGan'low [Trig Free Run 5.015000000 GHz
Sig Track: Off PPPPPP

’ Span
Ref Lvl Offset 8.62 dB Mkr2 3.249 4 GHz 9.97000000 GHz
Scale/Div 10 dB Ref Level 18.62 dBm -0 Swept Span

Zero Span

Full Span
‘Start Freq
30.000000 MHz
Freq

Stop
10000000000 GHz

| AUTOTUNE

Start 30 MHz #Video BW 300 khz
#Res BW 100 kHz

o Mar 06, 2020
wocn ? 24034 P

MCH SPURIOUS EMISSION 10GHz~26GHz

yl- -

Input Z- 50 Q #Atten” 20 dB PNO: Fast #hvg Type: Power (RM: 1 [ p—
Corections: Of  Preamp: Off Gater OFf Avg[Hold: 21100 Settings
RF FreqRef Int(5) IF Gain: Low Trig: Free Run 18.000000000 GHz
Sig Track: Off

Ref Lvl Offset 8.62 dB
Scale/Div 10 dB Ref Level 18.62 dBm 04, Swept Span

Zero Span

Stay
10.000000000 GHz

rt Freq
Stop Freq
26.000000000 GHz

| AUTOTUNE |

Start 10.000 GHz #Video BW 300 kHz Stop 26.000 GHz
Sweep 1.53 s (30000 pts)

2020

12:40:44 PM
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Test Mode Channel Verdict
11G HCH PASS
Pref test Plot
HCH SPURIOUS EMISSION
ﬁ Frequency v |- -

Input Z- 50 #Atten” 40 dB PNO: Fast #Avg Type: Power (RMSE; 4
Comections: Off  Preamp: O Gate: OFf Avg|Hold: 1007100 M
F FregRef Int(S) IF Gain: Low Trig: Free Run
Sig Track: Off PPPPPP
Span
Mkr1 2.463 265 GHz 40.0000000 MHz
Swept Span
Zero Span

Full Span
‘Start Freq
2.442000000 GHz

RefLvl Offset 9.01dB

Scale/Div 10 dB Ref Level 30.00 dBm

¥ 1
['w%ﬁwf a.»\]a,wm."-l I‘”JI lﬁ%lb.‘r“;ll!rfrllm.!kv{uﬁ[p“]
i
” y

hy
gt

/J
[N Y Y

Span 40.00 MHz

#Video BW 300 kHz
Sweep 4.27 ms (8001 pts)

Center 2.46200 GHz
#Res BW 100 kHz
Signal Track

ull Mar 06, 2020 ¥
[ 2lel | ? 12:42:44 PM ¥°X [(span Zoom)
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Puw test Plot

HCH SPURIOUS EMISSION_30MHz~10GHz

ﬁ Frequency v |- -
Input Z- 50 #Atten” 20 dB PNO: Fast #Avg Type: Power (RMS| 1
Comections: OF  Preamp: OF  Gale: OF AvalHold: 41100 " Center Frequency g Ty
RF FreqRef Int(S) IFGan'low [Trig Free Run 5.015000000 GHz
Sig Track: Off PPPPPP

Span
\ 3 7
Ref Lvi Offset .01 dB Mkr2 3.2827 GHz 9.97000000 GHz

Swept Span
Zero Span

Full Span
‘Start Freq
30.000000 MHz
Freq

Scale/Div 10 dB Ref Level 19.01 dBm

Stop
10000000000 GHz

| AUTOTUNE

Start30MHz #Video BW 300 khz
#Res BW 100 kHz

Mar 06, 2020
== q F - ? ;;:;2:55?7»1

HCH SPURIOUS EMISSION_10GHz~26GHz

Frequency v |- -

Input Z- 50 Q #Atten” 20 dB PNO: Fast #hvg Type: Power (RM: 1 Center Fi
Corections: Off ~ Preamp: Off Gate: OFf Avg|Hold: 2/100 mierFrequency RSN
RF FreqRef: Int (5) IFGain:Low  Trig: Free Run 18.000000000 GHz
Sig Track: Off PPPPPP
25.62 2
RefLvl Offset 0.01 dB Mkr1 25.624 0 GHz)| 46 0000000 GHz
Scale/Div 10 dB Ref Level 19.01 dBm -54.37 dBm Swept Span

Zero Span

Stay
10.000000000 GHz

rt Freq
Stop Freq
26.000000000 GHz

| AUTOTUNE |

Start 10.000 GHz ‘ #Video BW 300 kHz Stop 26.000 GHz
#Res BW 100 kHz Sweep 1.53 s (30000 pts)

7 Mar 06, 2020
oM (? e
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Test Mode Channel Verdict
11N HT20 LCH PASS

Pref test Plot

LCH SPURIOUS EMISSION

Input Z- 50

Comections: Off  Preamp: O
F FregRef Int(S)

Scale/Div 10 dB

|

]

m.'v.wmAu\-WMi«W‘l‘ﬂ

Center 2.41200 GHz
#Res BW 100 kHz

Rocm?

#Atten: 40 dB PNO: Fast
Gate: OFf
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.05 dB
Ref Level 30.00 dBm

"l

hd,w.-.i\mquw}f,"d‘hm 'ﬁwlﬁrﬁJl‘w“'lﬂ.*m.l'»'ﬂi”'wllfwvnll‘h

#Video BW 300 khz

Mar 06, 2020
12:45:11 PM

Frequency v |- -

&

#Avg Type: Power (RMSE; 4
Avg|Hold:>100/100
Trig: Free Run

M
PPPPPP
- Span
000 GHz}J 40 po00000 Mz
Swept Span
Zero Span

‘Start Freq
2.292000000 GHz

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

> |Signal Track
¥ % |(span Zoom)
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