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1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: Zhejiang Dahua Vision Technology Co., Ltd.

Address: No0.1199, Bin’an road, Binjiang District, Hangzhou,
P.R.China.

Manufacturer Information

Company Name: Zhejiang Dahua Vision Technology Co., Ltd.

Address: No0.1199, Bin’an road, Binjiang District, Hangzhou,
P.R.China.

EUT Description

Product Name: IP Villa Outdoor Station

Model Name: VTO2211G-WP

Additional No.: DHI-VTO2211G-WP

Sample Number: 3084887

Data of Receipt Sample: May. 27, 2020

Date Tested: May. 27, 2020 ~ Jun. 26, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS

UL-CCIC COMPANY LIMITED
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Summary of Test Results

Clause Test Items FCC/IC Rules Test Results
1 6db DTS Bandwidth FCC 15.247 (a) (2) Complied
2 Conducted Power FCC 15.247 (b) (3) Complied
3 Power Spectral Density FCC 15.247 (e) Complied
4 Conducted Band edge And FCC 15.247 (d) Complied

Spurious emission

Radiated Band edges and Spurious FCC 15.247 (d)

5 e FCC 15.209 Complied
emission FCC 15.205
Conducted Emission Test For AC .
6 Power Port FCC 15.207 Complied
7 Antenna Requirement FCC 15.203 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> when <Accuracy Method> decision rule is applied.

Prepared By: Reviewed By:

JJaton Yang 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.

3. FACILITIES AND ACCREDITATION

A2LA (Certificate No.: 4829.01)

UL-CCIC COMPANY LIMITED has been assessed and proved to bein
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
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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) 3.306dB

(9KHz-30MH2)
Radiation Emission test(include Fundamental
emission) 3.306dB
(30MHz-1GHz)

Radiation Emission test 3.828dB (1GHz-18Gz)
(1GHz to 26GHz)( include Fundamental emission)

4.130dB (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:

IP Villa Outdoor Station

Model No.:

VTO2211G-WP

Operating Frequency:

IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz
IEEE 802.11n(HT40): 2422MHz to 2452MHz

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)

Channels Step:

Channels with 5MHz step

Sample Type:

Fixed production

Test power grade:

N/A

Test software of EUT:

Secure CRT (manufacturer declare)

Antenna Type: Patch Antenna
: Antl: 6.12 dBi
Antenna Gain: -
Ant2: 2.00 dBi
Remark:
Model No.:
Number Name Number Name
1 VT02211G-WP 2 DHI-VT02211G-WP

Only the main model VTO2211G-WP 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 and selling area are different.

UL-CCIC COMPANY LIMITED
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5.2. MAXIMUM OUTPUT POWER
Number of Max Peak Max Peak Max Peak
. . Channel Conducted Conducted Conducted
Transirlill!lt_)((i)halns IEE;Std.j602.11 Number [ Power-Ant 1 Power-Ant 2 | Power-Ant 1+2
(dBm) (dBm) (dBm)
1/2 IEEE 802.11B 1-11]11] 17.80 16.51 N/A
1/2 IEEE 802.11G 1-11]11] 22.28 21.22 N/A
1/2 IEEE 802.11nHT20( 1-11]11] 22.58 21.36 25.02
1/2 IEEE 802.11nHT40| 3-9[7] N/A N/A N/A
Max AVG Max AVG Max AVG
Traﬂgmik:ecgk?;ins IEE Std. 802.11 Channel | Conducted Conducted Conducted
(NTX) ’ ’ Number [ Power-Ant 1 Power-Ant 2 | Power-Ant 1+2
(dBm) (dBm) (dBm)
1/2 IEEE 802.11B 1-11]11] 14.89 13.75 N/A
1/2 IEEE 802.11G 1-11]11] 14.13 12.90 N/A
1/2 IEEE 802.11nHT20( 1-11]11] 14.06 12.81 16.49
1/2 IEEE 802.11nHT40| 3-9[7] 12.03 10.39 14.30
5.3. CHANNEL LIST
Channel List for 802.11b/g/n (20 MHz)
F F F F
Channel requency Channel requency Channel requency Channel requency
(MH2z) (MHz) (MH2z) (MH2z)
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 requency Channel requency Channel requency Channel requency
(MHz) (MHz) (MHz) (MHz)
3 2422 5 2432 7 2442 9 2452
4 2427 6 2437 8 2447

UL-CCIC COMPANY LIMITED
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5.4. TEST CHANNEL CONFIGURATION

Test Mode Test Channel (MHz)
LCH :CHO01 2412
IEEE 802.11B MCH: CHO06 2437

HCH: CH11 2462

LCH :CHO1 2412
IEEE 802.11G MCH: CHO6 2437
HCH: CH11 2462

LCH :CHO1 2412
IEEE 802.11n HT20 MCH: CHO6 2437
HCH: CH11 2462

LCH :CHO3 2422
IEEE 802.11n HT40 MCH: CHO6 2437
HCH: CHO9 2452

5.5. THE WORSE CASE POWER SETTING PARAMETER

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band
Test Software SecureCRT
. Transmit Test Channel
Moﬁgﬁ‘gon Antenna NCB: 20MHz NCB: 40MHz
Number | cH 1 CH6 | CH11 CH3 | CH6 | CHO9
802.11b 1/2 N/A N/A N/A
802.11g 1/2 N/A N/A N/A /
802.11n HT20 | 1/2 N/A N/A N/A
802.11n HT40 | 1/2 / NA | NA | NA

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.: 4789495399-1
Page 11 of 184

5.6. DESCRIPTION OF AVAILABLE ANTENNAS

Ant. Frequency (MHz) Antenna Type Antenna Gain (dBi)
1 2400-2483.5 Patch Antenna 6.12
2 2400-2483.5 Patch Antenna 2.00
Test Mode géigis\,";imn dde Description
(EIEE B2 DJLTX, IRX tranémﬁt?:;ifcgcgﬁg r?nztecnannabir?dlfesp?:nzzntly
S35l DJITX, 1RX tran@rﬁﬁt?:g;%gcﬁic}ﬁg r;ztecnannak?ﬁdf;gnintly
[E51Z B2 AN DJ2TX, 2RX tranémﬁt?:;ifcgcgﬁg r?nztecnannabir?dlfesp?:nzzntly
IEEE 802.11N (HT40) [2TX, 2RX Antennal& Antenna2 can be used 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
802.11n HT40 mode: MCSO0

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: 1025Pa
Temperature TN 23 ~28°C
VL N/A
Voltage : VN DC 12v
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 E590 N/A
/O PORT
Cable No Port Connector Type | Cable Type | Cable Length(m) Remarks
1 USB USBto TTL USB 100cm Length N/A
2 LAN LAN LAN 100cm Length N/A
ACCESSORY
ltem Accessory Brand Name Model Name Description
ADS-12AM-12
1 DC Adapter HONOTO 12012EPCU 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

USBto TTL

EUT

Adapter

Laptop

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 | 2019-12-12 2020-12-11
M | Two-Line V-Network R&S ENV216 126701 2018-12-13 2019-12-12 2020-12-11
¥ Artificial Mains R&S ENY81 126711 | 2018-12-13 | 2019-12-12 | 2020-12-11

Networks
Software

Used Description Manufacturer Name Version

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

Used Equipment Manufacturer | Model No. | Serial No. Uppé);lLast Last Cal. Next Cal.
| Spectrum Analyzer Keysight N9010B MY57110128( 2019-05-29 | 2020-05-28 2021-05-27
v EMI test receiver R&S ESR26 1267603 2018-12-13 2019-12-22 2020-12-21

Receiver Antenna
v (9kHz-30MHz) Schwarzbeck FMZB 1513 513-265 2019-06-16 2020-06-15 2021-06-14
Receiver Antenna SunAR RF
v (30MHz-1GHz) Motion JB1 126704 N/A 2019-01-28 2022-01-27
Receiver Antenna
v (1GHz-18GHz) R&S HF907 126705 2019-01-26 2020-01-26 2021-01-25
Receiver Antenna
v (18GHz-26.5GHz) Schwarzbeck BBHA9170 126706 2019-02-06 2020-02-05 2021-02-04
Receiver Antenna
| (26.5GHz-40GHz) TOYO HAP 26-40W | 00000012 2019-07-23 2020-07-22 2021-07-21
m | Pre-amplification R&S SCU-03D 134666 | 2019-02-06 | 2020-02-05 | 2021-02-04
(To 1GHz)
Pre-amplification Compliance
| Direction PAP-1G18-50 (14140-13467| 2019-03-18 2020-03-17 2021-03-16
(To 18GHz)
System Inc.
Pre-amplification
| (To 26.5GH?z) R&S SCU-26D 134668 2019-02-06 2020-02-05 2021-02-04
WRCJV8-
. . . . 2350-2400-
M Band Reject Filter Wainwright 2483 5-2533 5- 1 2019-05-29 | 2020-05-28 2021-05-27
40SS
WHKX10-
] Highpass Filter Wainwright 2700-3000- 2 2019-05-29 2020-05-28 2021-05-27
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| 2019-05-29 | 2020-05-28 2021-05-27
] Power Meter Keysight U2021XA MY57110002( 2019-06-12 2020-06-11 2021-06-10

UL-CCIC COMPANY LIMITED
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6. MEASUREMENT METHODS

No. Test Item KDB Name Section
. KDB 558074 D01 15.247 Meas
1 6dB Bandwidth Guidance vO5r02 8.2
KDB 558074 D01 15.247 Meas
2 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 ANS| C63.10-2013 6.2

Power Port

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 5V
RESULTS
on Duty Dut Duty Cycle T Final
) Period Cycle Y Correction Minimum VBW
Mode Time Cycle
(msec) (msec) X %) Factor VBW (kHz)
(Linear) (db) (kHz)
11B 12.41 12.56 0.9881 98.81% 0.05 0.08 0.1
11G 2.063 | 2.3049 | 0.8950 89.50% 0.48 0.48 0.5
802.11n 0
HT20 1919 | 2.176 0.8819 88.19% 0.55 0.52 1
802.11n 0
HT40 0.943 1.184 0.7965 79.65% 0.99 1.06 2

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
RL > Coupling: DC
1 Spectrum

Scale/Div 10 dB

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

Center 2,437000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale
iV 1 t
F 1
N 1 t

+

Input Z: 50 O
Corrections: Off

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

Ref Level 23.00 dBm

#Video BW 8.0 MHz*

X %
(a) 12.41 ms|(A) -0.5605 dB
1014 ms  -0.7264 dBm
33.70ms__-0.9704 dBm

Function

Jun 04, 2020

E‘) (ﬁ - ? 8:58:44 PM

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Trig: Free Run

Frequency

Center Frequency
2.437000000 GHz

Span

Mkr3 22.70 ms|| g.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq

2

437000000 G
Stop F
437000000 G

AUTO TUNE I

Sweep 30.40 ms (8001 pts)| |\CF Step

Function Width

Function Value

8.000000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
Log
Lin

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

Spectrum Analyzer 1

KEYSIGHT Input RF
RL > Coupling: DC

1 Spectrum
Scale/Div 10 dB

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

Center 2,437000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale
iV 1 t
F 1
N 1 t

+

Input Z: 50 O
Corrections: Off

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

Ref Level 23.00 dBm

Ass

#Video BW 8.0 MHz*

X Y
(A) 2.063 ms (A) 0.7022 dB
803.1 ps -2.892 dBm
3.108 ms -3.915 dBm

Function

Jun 04, 2020

t) F - ? 9:03:00 PM

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Trig: Free Run

AAAAAA

Frequency

Center Frequency
437000000 GHz

Span

Mkr3 3.108 ms|} g.00000000 Hz

Swept Span
Zero Span

Sweep 5.000 ms (8001 pts)| \CF Step
8.000000 MHz

Function Width

Function Value

Auto

Man
Freq Offset
0Hz

X Axis Scale
Log
Lin

UL-CCIC COMPANY LIMITED
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11N (HT20) ON TIME AND DUTY CYCLE MID CH (WORSE CASE)

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z: 50 Q
Coupling: DC Corrections: Off
i ok Align: Auto/No RF  Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

#Atten: 40 dB
Preamp: Off

A2

b

Center 2,437000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale X Y
iV 1 t () 1.919 ms|(A) -0.2761dB
F 1 t 385.0 us -4.909 dBm
N 1 t 2.561ms -4.559 dBm

Jun 04, 2020
7:29:38 PM

2R ~M?

Ref Level 23.00 dBm

#Video BW 8.0 MHz*

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

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

Span
Mkr3 2.561 ms|| 500000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
2.437000000
Stop
2.437000000
AUTO TUNE I

Sweep 5.000 ms (8001 pts)| \CF Step
8.000000 MHz

Auto
Man

Freq Offset
0Hz

X Axis Scale

Function Function Width Function Value

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF Inpul Z- 50 0
RL wp. Coupling: DG Corrections: Off

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

1 Spectrum
Scale/Div 10 dB

#Atten: 40 dB
Preamp: Off

Center 2.437000000 GHz

5 Marker Table v

Mode Trace Scale X Y
iV 1 t(a) 943.0 us(A) 2.625dB
F 1 t 1.058 ms -9.755 dBm
t 2242 ms -10.02 dBm

Jun 04, 2020 |
7:55:52 PM

Ref Level 23.00 dBm

AZ

#Video BW 8.0 MHz*

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:

Trig: Free Run Center Frequency

2.437000000 GHz
Span
Mkr3 2.242 ms|| 0.00000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
2.437000000
Stop
2.437000000

AUTO TUNE I

Sweep 4.000 ms (8001 pts)| |\CF Step
8.000000 MHz

Auto

Function Function Width Function Value Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

UL-CCIC COMPANY LIMITED
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7.2. 6dB BANDWIDTH

LIMITS
FCC Part15 (15.247) Subpart C
Section Test ltem Limit Frequency Range
(MH2z)
FCC 15.247(a)(2) 6dB Bandwidth >= 500KHz 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 For 6 dB Bandwidth :100K

VBW For 6dB Bandwidth : 23 x 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 SETUP

EUT Attenuator Spectrum Analyser

UL-CCIC COMPANY LIMITED
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RESULTS
6dB bandwidth (MHz)
Test Mode | Test Channel Result
Ant 1 Ant 2

LCH 10.04 9.566 Pass

11B MCH 10.05 9.990 Pass
HCH 9.566 10.07 Pass

LCH 16.36 16.36 Pass

11G MCH 16.34 16.36 Pass
HCH 16.36 16.38 Pass

LCH 17.57 17.30 Pass

11N HT20 MCH 17.56 17.57 Pass
HCH 17.56 17.55 Pass

LCH 35.76 35.73 Pass

11N HT40 MCH 35.83 35.71 Pass
HCH 36.29 35.65 Pass
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Ant 1:

Test Mode

Test Channel

Verdict

Input Z- 50 O
Corrections: Off
F FreqRef Int(S)

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.55 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz

Occupied Bandwidth
15.027 MHz Total Power
-18.732 kHz
10.04 MHz

Transmit Freq Error

% dB Bandwidth xdB

Jun 04, 2020
6:47:19 P

aemP?

% of OBW Power

LCH

Center Freq: 2.412000000 GHz
AvglHold: 1010
Radio Std: None

Sweep Time 4.27 ms (8001 pts)

22.2dBm

99.00 %
-6.00dB

Center Frequency
2.412000000 GHz

Setings

PASS

Test Mode

Test Channel

Verdict

Input Z- 50 O
Corrections: Off
o RF  FreqRef Int(S)

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

i
L / v \
o v

#Video BW 300.00 kHz

Occupied Bandwidth
15.022 MHz Total Power
-38.861 kHz
10.05 MHz

Transmit Freq Error

x dB Bandwidth xdB

Jun 04, 2020
6:53:21P

e

MCH

Center Freq: 2437000000 GHz
Aug[Hold >10/1D
Radio Std: None

Span 40 MHz
Sweep Time 4.27 ms (8001 pts)

% of OBW Power

Center Frequency
2.437000000 GHz

Setings

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.: 4789495399-1
Page 22 of 184

Test Mode

Test Channel

Verdict

11B

Input Z- 50
Corrections
oRF  FregRef: Int (S)

HCH

Atten: 40 dB
Preamp: Off

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

Center Freq: 2. 462000000 GHz
AvglHold: 1010
Radio Std: None

off

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

1

MFPREEYE L.v/“’f"“-'»

Yy
M

b

td

=

7
WINPT o W

Qccupied Bandwidth
15.046 MHz

Transmit Freq Error
X dB Bandwidth

Del?

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

Total Power

% of OBW Power
xdB

-36.500 kHz
9.566 MHz

Jun 04, 2020
6:58:55 P

PASS

Center Frequency
2462000000 GHz

Settings

Test Mode

Test Channel

Verdict

a

M’"Mﬂ

WMMMM"'W

Center 2.412 GHz
#Res BW 100.00 kHz

Qcceupied Bandwidth
16.488 MHz

Transmit Freq Error
x dB Bandwidth

Y

LCH

Atten: 40 dB
Preamp: Off

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

Center Freq: 2.412000000 GHz
AvglHold: 1010
Radio Std: None

Ref Lvl Offset 14.54 dB
Ref Value 30.00 dBm

ﬂ

R s J.},-lm\)-l-w:-wn,%t‘-"wdﬂi
i

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

20.8dBm

99.00
-£6.00dB

Total Power

% of OBW Power
xdB

-23.894 kHz
16.36 MHz

Jun 04, 2020
7:04:48 P!

PASS

Center Frequency
2412000000 GHz

Settings
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Test Mode

Test Channel

Verdict

11G

Input Z- 50
Corrections: Off
oRF  FregRef: Int (S)

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

’1

el f;.»*_.~,fﬁ.m‘l.u.),¢-4
\
Y

#Video BW 300.00 kHz

Qccupied Bandwidth
16.472 MHz Total Power
-22.825 kHz
16.34 MHz xdB

Transmit Freq Error
X dB Bandwidth

9 A ? Yok

MCH PASS

Center Freq: 2.437000000 GHz
AvglHold>10/10
Radio Std: None

Center Frequency
2437000000 GHz

Settings

Sweep Time 4.27 ms (8001 pts)

% of OBW Power

Test Mode

Test Channel

Verdict

Atten: 40 dB

HCH

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

Center Freq: 2. 462000000 GHz
AvglHold: 1010
Radio Std: None

PASS

Center Frequency
2462000000 GHz

Settings

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

1

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Qcceupied Bandwidth

16.487 MHz Total Power

-13.188 kHz
16.36 MHz xdB

Transmit Freq Error
x dB Bandwidth

9 A ? T

Sweep Time 4.27 ms (8001 pts)

% of OBW Power
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Test Mode Test Channel Verdict

11N HT20 LCH PASS

Spectrum Analyzer 1
Occupied BW

Input Z- 50 Atien 40 dB Trig: Free Run Center Freq: 2.412000000 GHz CotibT omEae
Corections OF  Preamp: OF Gate: OFf AvgHold >101D Tequency” RN
0RF FregRef Int(S) #F Gain:Low  Radio Std None 2.412000000 GHz

Ref Lvl Offset 14.54 dB
Ref Value 30.00 dBm

_’uh-&ff,'-vhvwi.:r—\'-a-.%\vfm-L IJJ\‘P-.-J,\!-'&».
bl

4

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

Qccupied Bandwidth
17.663 MHz Total Power 21.0dBm

Transmit Freq Eror -16.938 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.57 MHz xdB £.00d8

B') (ﬂ . ? J?:nzs:-h PZD

Test Mode Test Channel Verdict

11N HT20 MCH PASS

Atten: 40 dB Trig: Free Run Center Freq: 2.437000000 GHz CoaiET Fiaaene
Preamp: OF Gate: OFf AvglHold: 1010 Tequency” RN
#F Gain:Low  Radio Std: None 2437000000 GHz

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

"l

TS e e S Jlfmﬂv"v¢-\\""wﬁm'~y‘|~vf!rum
\r

Center 2.437 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts)

Qcceupied Bandwidth
17.653 MHz Total Power

Transmit Freq Error -27.551 kHz % of OBW Power
x dB Bandwidth 17.56 MHz xdB

DA ? i
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Test Mode

Test Channel

Verdict

11N HT20

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT i

Qccupied Bandwidth
17.657 MHz

Transmit Freq Error
X dB Bandwidth

Shcm?

Input Z- 50
C Corrections: Off
NoRF  FregRef: Int (S)

HCH

Atten: 40 dB
Preamp: Off

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

Center Freq: 2. 462000000 GHz
AvglHold>10/10
Radio Std: None

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

“l

e L = rm‘f.vﬁw-«wm-w‘vam’.\-.\\'l
Y

\,
",

‘M-M»w-«wn'wmo

#Video BW 300.00 kHz Span 40 MHz

Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB

-8.801 kHz
17.56 MHz

Jun 04, 2020
T:3419PM

Center Frequency
2462000000 GHz

Settings

PASS

Test Mode

Test Channel

Verdict

11N HT40

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT Inpu

.
U T

Center 2.422 GHz
#Res BW 100.00 kHz

Qcceupied Bandwidth
36.030 MHz

Transmit Freq Error
x dB Bandwidth

Input Z- 50
C Corrections: Off
NoRF  FregRef: Int (S)

LCH

Atten: 40 dB
Preamp: Off

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

Center Freq: 2422000000 GHz
AvglHold>10/10
Radio Std: None

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

'y
HMWNJ))‘MM !‘Hii\ﬂWcMMW""J’-'
N

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

21.0dBm

99.00 %
-£6.00dB

Total Power

% of OBW Power
xdB

-8.591 kHz
35.76 MHz

Center Frequency
2422000000 GHz

Settings

PASS
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Test Mode

Test Channel

Verdict

11N HT40

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT inpui putZ 500 Affen 4008

C Corrections: Off

NoRF  FregRef: Int (S)

MCH

Trig: Free Run Center Freq: 2. 437000000 GHz
Gate: Off AvglHold: 1010
#IF Gain: Low Radio Std: None

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz

Qccupied Bandwidth
36.005 MHz

Transmit Freq Error -21.378 kHz
x dB Bandwidth 35.83 MHz

Jun 04, 2020
== E') F . ? ?::19:54%4

Sweep Time 8.00 ms (8001 pts)

Total Power

% of OBW Power
xdB

PASS

Center Frequency Seitings
2437000000 GHz

Test Mode

Test Channel

Verdict

11N HT40

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT Inpu putZ 500 Affen 4008

C Corrections: Off
NoRF  FregRef: Int (S)

HCH

Trig: Free Run Center Freq: 2. 452000000 GHz
Gate: Off AvglHold: 1010
#IF Gain: Low Radio Std: None

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

’T

Mﬂmlfmwm&m»\ pretubenispcsbebortiong
J Y

7

WMMMM#MWJ

Center 2.452 GHz
#Res BW 100.00 kHz

Qcceupied Bandwidth
36.089 MHz

Transmit Freq Error -16.819 kHz
x dB Bandwidth 36.29 MHz

Jun 04, 2020
== E') (ﬂ . ? ;QB:ZTPM

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

Total Power

% of OBW Power
xdB

PASS

Center Frequency Seitings
2452000000 GHz

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



REPORT No.: 4789495399-1
Page 27 of 184

Ant 2:

Test Mode

Test Channel

Verdict

11B

Input Z- 50
Corrections: Off
oRF  FregRef: Int (S)

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.54 dB
Ref Value 30.00 dBm

’T

b A | A
—— i SEEE

ey
i

#Video BW 300.00 kHz

Qccupied Bandwidth
15.038 MHz Total Power
-76.049 kHz
9.566 MHz xdB

Transmit Freq Error
X dB Bandwidth

DR ? o

LCH

Center Freq: 2.412000000 GHz
AvglHold>10/10
Radio Std: None

Sweep Time 4.27 ms (8001 pts)

% of OBW Power

PASS

Center Frequency
2412000000 GHz

Settings

Test Mode

Test Channel

Verdict

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

[RPRECSES S
sochubalieh V/ U»-,.JM‘_H

Center 2.437 GHz
#Res BW 100.00 kHz

#Video BW 300.00 kHz

Qcceupied Bandwidth

14.998 MHz Total Power

-76.569 kHz
9.990 MHz xdB

Transmit Freq Error
x dB Bandwidth

DA ? s

MCH

Center Freq: 2.437000000 GHz
AvglHold: 1010
Radio Std: None

Sweep Time 4.27 ms (8001 pts)

% of OBW Power

PASS

Center Frequency
2437000000 GHz

Settings
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Test Mode

Test Channel

Verdict

11B

Input Z- 50 Atien 40 dB
Corrections: Off
oRF  FregRef: Int (S)

HCH

Trig: Free Run Center Freq: 2. 462000000 GHz
Gate: Off AvglHold: 1010
#IF Gain: Low Radio Std: None

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz

Qccupied Bandwidth
15.031 MHz

Transmit Freq Error -41.014 kHz
x dB Bandwidth 10.07 MHz

DR ? e

Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB

PASS

Center Frequency Seitings
2462000000 GHz

Test Mode

Test Channel

Verdict

Atten: 40 dB

LCH

Trig: Free Run Center Freq: 2.412000000 GHz
Gate: Off AvglHold: 1010
#IF Gain: Low Radio Std: None

Ref Lvl Offset 14.54 dB
Ref Value 30.00 dBm

’W

PR e S el e inde b
¥

)F(_-ﬂ
g

Lasmateriate i

Center 2.412 GHz
#Res BW 100.00 kHz

Qcceupied Bandwidth

16.494 MHz
Transmit Freq Error -27.712kHz
x dB Bandwidth 16.36 MHz

DA ? e

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

Total Power

% of OBW Power
xdB

PASS

Center Frequency Seitings
2412000000 GHz
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Test Mode

Test Channel

Verdict

11G

Input Z- 50
Corrections: Off
oRF  FregRef: Int (S)

Atten: 40 dB
Preamp: Off

MCH

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

Center Freq: 2.437000000 GHz
AvglHold: 1010
Radio Std: None

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

"l

[P e v ey e T r!.&:-.v&\n'.w»ﬁ-\.n'\‘m.w.
¥

#Video BW 300.00 kHz

Qccupied Bandwidth
16.465 MHz
-29.304 kHz
16.36 MHz

Transmit Freq Error
X dB Bandwidth

DR ? T

Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB

PASS

Center Frequency
2437000000 GHz

Settings

Test Mode

Test Channel

Verdict

Atten: 40 dB
Preamp: Off

HCH

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

Center Freq: 2. 462000000 GHz
AvglHold: 1010
Radio Std: None

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

) 1
e L

Center 2.462 GHz
#Res BW 100.00 kHz

Qcceupied Bandwidth
16.486 MHz
21.739 kHz
16.38 MHz

Transmit Freq Error
x dB Bandwidth

DR ? Tae

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

Total Power 18.5dBm

% of OBW Power 99.00
xdB -£6.00dB

PASS

Center Frequency
2462000000 GHz

Settings
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Test Mode

Test Channel

Verdict

11N HT20

Spectrum Analyzer 1
Occupied BW

Input Z- 50
Corrections: Off
oRF  FregRef: Int (S)

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.54 dB
Ref Value 30.00 dBm

ﬂ

LCH

Center Freq: 2.412000000 GHz
AvglHold: 1010
Radio Std: None

[ TR T e rmwm\' (T vy
¥

g

ot
O st

#Video BW 300.00 kHz

Qccupied Bandwidth

Sweep Time 4.27 ms (8001 pts)

17.676 MHz
-34.798 kHz

Total Power
% of OBW Power

Transmit Freq Error

X dB Bandwidth 17.30 MHz xdB

90?7

PASS

Center Frequency
2412000000 GHz

Settings

Test Mode

Test Channel

Verdict

11N HT20

Atten: 40 dB
Preamp: Off

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

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

’T

#Video BW 300.00 kHz
#Res BW 100.00 kHz

Qcceupied Bandwidth
17.654 MHz Total Power
-36.574 kHz
17.57 MHz xdB

Transmit Freq Error
x dB Bandwidth

DA ? s

MCH

Center Freq: 2.437000000 GHz
AvglHold: 1010
Radio Std: None

Sweep Time 4.27 ms (8001 pts)

% of OBW Power

PASS

Center Frequency
2437000000 GHz

Settings
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Test Mode

Test Channel

Verdict

11N HT20

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT i

Input Z- 50
C Corrections: Off
NoRF  FregRef: Int (S)

Atten: 40 dB

Preamp: Off

HCH

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

Center Freq: 2. 462000000 GHz
AvglHold: 1010
Radio Std: None

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

/|

g

,.mmu.w-mwﬂ"”

ﬂ

P PP R P W r,,ql.,.,ﬂu.u,,,'h-.wp-‘w..,'
¥ 4

#Video BW 300.00 kHz

Qccupied Bandwidth
17.661 MHz
-12.445 kHz
17.55 MHz

Transmit Freq Error
X dB Bandwidth

Jun 04, 2020
7:36:49 PM

Shcm?

Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB

PASS

Center Frequency
2462000000 GHz

Settings

Test Mode

Test Channel

Verdict

11N HT40

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT Inpu

Input Z- 50
C Corrections: Off
NoRF  FregRef: Int (S)

Atten: 40 dB

Preamp: Off

LCH

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

Center Freq: 2422000000 GHz
AvglHold>10/10
Radio Std: None

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

01

PASS

Center Frequency
2422000000 GHz

Settings

ebisimlnschsttellby ssartsbosihetobnd
"
i f

Center 2.422 GHz
#Res BW 100.00 kHz

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

Qcceupied Bandwidth

36.043 MHz Total Power

Transmit Freq Error 015K % of OBW Power
x dB Bandwidth 35.73 MHz xdB

Jun 04, 2020
7:45:31PM

&l 1k
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Test Mode

Test Channel

Verdict

11N HT40

Spectrum Analyzer 1 +
Occupied BW
KEYSIGHT Input RF

>

Input Z- 50
Corrections: Off

Align: No RF  Freg Ref: Int (S)

Atten: 40 dB

Preamp: Off

MCH

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

Center Freq: 2.437000000 GHz
AvglHold: 1010
Radio Std: None

Ref Lvl Offset 14.09 dB
Ref Value 30.00 dBm

’1

#Video BW 300.00 kHz

Qccupied Bandwidth
36.020 MHz

-65.955 kHz
35.71 MHz

Transmit Freq Error
X dB Bandwidth

Jun 04, 2020
7:53:20 PN

Shcm?

Sweep Time 8.00 ms (8001 pts)

Total Power

% of OBW Power
xdB

Frequency v - -

Center Frequency
2437000000 GHz

Settings

PASS

Test Mode

Test Channel

Verdict

11N HT40

q:edr!lnmﬁyzu1 +
Occupied BW

KEYSIGHT Input

Input Z- 50
Corrections: Off
No RF  Freg Ref: Int (S)

Atten: 40 dB

Preamp: Off

HCH

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

Center Freq: 2. 452000000 GHz
AvglHold: 1010
Radio Std: None

Ref Lvl Offset 14.49 dB
Ref Value 30.00 dBm

1

lﬂﬂﬂmwkw\'{wmuml ,mM»W«mlwlome

i
MWW

Center 2.452 GHz
#Res BW 100.00 kHz

Qcceupied Bandwidth
36.045 MHz

-36.910 kHz
35.65 MHz

Transmit Freq Error
x dB Bandwidth

Jun 04, 2020
8:01:49 P\

&l 1k

#Video BW 300.00 kHz

Sweep Time 8.00 ms (8001 pts)

Total Power

% of OBW Power
xdB

Frequency v - -

Center Frequency
2452000000 GHz

Settings

PASS
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7.3. CONDUCTED OUTPUT POWER

LIMITS
FCC Partl5 (15.247) , Subpart C
Section Test Item Limit Frequency Range
(MH2)
FCC 15.247(b)(3) Output Power 1 watt or 30dBm 2400-2483.5

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.
2. Limit=30dBm — (Directional gain -6)dBi
The antenna 2 gain of EUT is more than 6 dBi,
1) For the 11b&11g mode, the gain of antenna 1 = 6.12>6dBi. So, the power limit of antenna
1 shall be reduced to 30 - (6.12 - 6) =29.88 dBm
2) For the 11n20&11n40 mode, the Directional gain = 10log [(10¢Y2° +10%2/20)2/NanT] =7.31
>6dBi,where the NANT is the numbers of antenna. So, the power limit shall be reduced to 30
- (7.31-6) =28.69 dBm

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 use for Peak result.

AVG Detector use for AVG result.

TEST ENVIRONMENT

Temperature 22°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage DC 12V
TEST SETUP

EUT Attenuator Power Meter

UL-CCIC COMPANY LIMITED
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RESULTS

Test Test Max Peak Conducted Power(dBm)

Mode Channel REELL
Ant 1 Ant 2 Ant 1+2

LCH 17.80 16.51 N/A Pass
11B MCH 16.89 15.28 N/A Pass
HCH 16.63 14.75 N/A Pass
LCH 22.28 21.22 N/A Pass
11G MCH 21.99 20.75 N/A Pass
HCH 21.99 20.01 N/A Pass
11n LCH 22.58 21.36 25.02 Pass
HT20 MCH 22.22 20.79 24.57 Pass
MIMO HCH 22.20 20.26 24.35 Pass
Test Test Max Average Conducted Power(dBm) LIMIT
Mode Channel Ant 1 Ant 2 Ant 1+2 (dBm)
LCH 14.89 13.75 N/A Pass
11B MCH 14.09 12.52 N/A Pass
HCH 13.90 12.02 N/A Pass
LCH 14.13 12.90 N/A Pass
11G MCH 13.77 12.21 N/A Pass
HCH 13.73 11.75 N/A Pass
11n LCH 14.06 12.81 16.49 Pass
HT20 MCH 13.70 12.14 14.90 Pass
MIMO HCH 13.68 11.62 15.78 Pass
11n LCH 12.03 10.39 14.30 Pass
HT40 MCH 11.99 10.32 14.25 Pass
MIMO HCH 12.12 10.18 14.27 Pass
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7.4. POWER SPECTRAL DENSITY

LIMITS
FCC Partl5 (15.247) , Subpart C
Section Test Item Limit Frequency Range
(MH2)
FCC 815.247 (e) Power Spectral Density 8 dBm/3 kHz 2400-2483.5

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

2. Limit=30dBm — (Directional gain -6)dBi

The antenna 2 gain of EUT is more than 6 dBi,

1) For the 11b&11g mode, the gain of antenna 1 = 6.12>6dBi. So, the power limit of antenna
1 shall be reduced to 8 - (6.12 - 6) = 7.88 dBm

2) For the 11n20&11n40 mode, Directional gain = 10log [(10G1/20 +10G2/20)2/NANT] =7.31
>6dBi,where the NANT is the numbers of antenna. So, the power limit shall be reduced to
8-(7.31-6) =6.69dBm

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 12V
TEST SETUP

EUT Attenuator Spectrum Analyser
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RESULTS

Test Test Maximum Peak power spectral density (dBm/30kHz)

Mode Channel REELL
Ant 1 Ant 2 Ant 1+2

LCH 2.04 0.31 N/A Pass
11B MCH 1.43 -0.88 N/A Pass
HCH 1.06 -0.03 N/A Pass
LCH -1.42 -2.67 N/A Pass
11G MCH -1.44 -3.44 N/A Pass
HCH -1.52 -3.63 N/A Pass
11n LCH -1.62 -2.62 0.92 Pass
HT20 MCH -1.73 -3.35 0.55 Pass
MIMO 1 pen 1.76 4.33 0.15 Pass
11n LCH -3.91 -5.04 -1.43 Pass
HT40 MCH -4.03 -4.76 -1.37 Pass
MIMO HCH -3.48 5.16 -1.23 Pass
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Ant 1:

Test Mode Test Channel Verdict

11B LCH PASS

Q Frequency v - -
KEYS|GH'|' Input RF Input Z- 50 Q #Atten: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|7 - 4
Dupl Corrections: Off  Preamp: Off Gate: OFf Avg|Hold: 100/100 [1 Center Frequency Sefings
oRF FreqRef Int(S) IF Gain: Low Trig: Free Run 2412000000 GHz
Sig Track Off PppPPP
o Span
Ref Lvl Offset 14,55 dB Mkr1 2.411 329 8 GHz|| 20 0800000 MHz
Ref Level 30.00 dBm 04 Swept Span

Zero Span

Start Freq
rq‘«.MQJMMWMﬂW\ ,"“"“"‘“‘*\Wwww| Stop Freq
\\f y WMW‘M 2422040000 GHz
o —

\
X %'k, AUTOTUNE |
"\N CF Step

Freq Offset
0Hz

X Axis Scale
Center 2.41200 GHz #Video BW 100 kHz Span 20.08 MHz Log

#Res BW 30 kHz Sweep 21.3 ms (8001 pts) Lin

Jun 04, 2020
== E'j F . ? (:QB:STF‘

Test Mode Test Channel Verdict

11B MCH PASS

Q Frequency v - -

#Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|2 CotibT omEae X
C Off  Preamp: OF Gate: OFf AvglHold: 1001100 Tequency RTINS
ORF FreqRef: Int(S) IF Gain: Low Trig: Free Run 4 2.437000000 GHz
Sig Track Off PppPPP
Span

Ref Lvl Offset 14.09 4B Mkr1 2.437 663 3 GHz|} 20 000000 iz
Ref Level 30.00 dBm . Swept Span
Zero Span

Full Span
1 Start Freq
(] 2426950000 GHz

J‘W,‘de'h“m"‘m‘.‘ !‘MWMMUM% Stop Freq
/ '1'; w\ M% 2447050000 GHz
¥ AUTOTUNE |

“

¥

"

CF Step
2.010000 MHz

X Axis Scale
#Video BW 100 kHz . Log

Lin
Jun 04, 2020 Nl i
2 T Signal Track
6:54:53 P! (Span Zoom)
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Test Mode

Test Channel

Verdict

HCH

#Atien: 40 dB

PNO: BestWide  #Avg Type: PDwer(RMSE 214
Preamp: Off

Gate: Off AvglHold: 1001100
IF Gain: Low Trig: Free Run
Sig Track- OFF

pPPPPP
Mkr1 2.462 667 2 GHz

Y,

PASS

Frequency v - -

Center Frequency
2462000000 GHz

Span
19.1320000 MHz

Ref Lvl Offset 14.49 dB

Ref Level 30.00 dBm 1.06 dBm

Swept Span
Zero Span

Full Span
Start Freq
’1 2457434000 GHz

AR WMWWM\ PWWWMM"M“
W 2.471566000 GHz

ey Y f
s \/ y
WW AUTOTUNE |
CF Step
1.913200 MHz
Auto
Man
Freq Offset
0Hz
X Axis Scale
Center 2.462000 GHz #Video BW 100 kHz Span 19.13 MHz Log
#Res BW 30 kHz Sweep 20.3 ms (8001 pts) Lin
al Jun 04, 2020
w E'j F . ? 7:00:27 PA
Test Mode Test Channel Verdict
11G LCH PASS

Frequency v - -

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

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track- OFF

#Avg Type: Power (RMS| 1|7 - 2
AvglHold: 1001100
Trig: Free Run

Center Frequency
M 2.412000000 GHz
PPPPPP
Mkr1 2.406 981 57 GHz

-1.42 dBm

Settings

Ref Lvl Offset 14.54 dB
Ref Level 30.00 dBm

Zero Span

Full Span
Start Freq
. 1 2.395640000 GHz

_.\'va'aw}’a‘&wmN."v‘\"ﬂu"‘!';w-h"»‘ﬁ'l*.“M"WJWMW‘,\%‘J‘.

AUTOTUNE |

X Axis Scale
Log
Sweep 34.7 ms (8001 pts) Lin

i :{ ® X Isignal Track

) (Span Zoom)

#Video BW 100 khz

f, Jun 04, 2020
7.06:20 P\
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Test Mode Test Channel Verdict
11G MCH PASS

Q Frequency v - -
#Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|7 - 2
Preamp OF  Cale OF AvglHoid 100/100 E Center Frequency
IF Gain: Low Trig: Free Run 2437000000 GHz

Sig Track Off PppPPP

\ 47
Ref Lyl Offset 14,09 dB Mkr1 2.439 471 GHz
Ref Level 30.00 dBm -1.44 dBm

Zero Span

Full Span
Start Freq
’1 2.420660000 GHz

AR, AR

” I

i AUTOTUNE |
Mﬂu .

X Axis Scale
Center 2.43700 GHz #Video BW 100 kHz Span 32.68 MHz Log

#Res BW 30 kHz Sweep 34.7 ms (8001 pts) Lin

Jun 04, 2020
== E'j F . ? ;q1:45PM

Test Mode Test Channel Verdict

11G HCH PASS

Frequency v - -

Input Z- 50 #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|2 CotibT omEae X
Corections OF  Preamp: OF Gate: OFf AvglHold: 1001100 Tequency RTINS
YRF  FreqRef: Int (S) IF Gain: Low Trig: Free Run 4 2.462000000 GHz
Sig Track Off PppPPP

Ref Lyl Offset 1451 dB Mkr1 2.466 981 62 GHz
Ref Level 30.00 dBm -1.52 dBm

Zero Span

Full Span
Start Freq
. 1 2445640000 GHz

A o

V

AUTOTUNE |

X Axis Scale
#Video BW 100 kHz Span 32.72 MHz Log

Sweep 34.7 ms (8001 pts) Lin

Jun 04, 2020 W %A 15
f, L - ignal Track
7:19:21 P - i ¥\ |(span Zoom)
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Test Mode

Test Channel

Verdict

11N HT20 MIMO

#Atten: 40 dB
Preamp: Off

Ref Lvl Offset 14.54 dB
Ref Level 30.00 dBm

Center 2.41200 GHz

#Res BW 30 kHz

ul Jun 04, 2020
w rj F . ? 7:25:20 P\

#Video BW 100 kkz

LCH

Frequency v - -

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track- OFF

#Avg Type: PDwer(RMSE 214
AuglHold: 1001100
Trig: Free Run

Center Frequency
2412000000 GHz

pPPPPP
Mkr1 2.419 472 GHz
-1.62 dBm

Settings

Zero Span

Start Freq
‘1 2.394430000 GHz
h

L e
| v

3
Stop Freq
2.429570000 GHz

AUTOTUNE |

X Axis Scale
Log
Lin

Span 35.14 MHz
Sweep 37.3 ms (8001 pts)

PASS

Test Mode

Test Channel

Verdict

11N HT20 MIMO

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

#Atten: 40 dB
Preamp: Off

Ref Lvl Offset 14.09 dB

MCH

Frequency v - -

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track- OFF

#Avg Type: Power (RMS| 1|2
AvglHold: 1001100
Trig: Free Run

Center Frequency
M 2.437000000 GHz
PPPPPP

Mkr1 2.432 860 GHz

Settings

Ref Level 30.00 dBm

’1

!'u'.'\"v'“I‘Pk_'f'ﬁ‘f J‘f‘f-'\P"v“-'ﬂ'l"ﬁFﬁ\W, _‘MW!'W“I\W‘.'\‘NM’@ i

|

#Video BW 100 khz

f, Jun 04, 2020
7:30:50 PN

Span 35.12 MHz

Sweep 37.3 ms (8001 pts)
Nl Signal Track

.n i L2 (Span Zoom)

PASS
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Test Mode Test Channel Verdict

11N HT20 MIMO HCH PASS

Frequency v - -

KEYSIGHT Input RF InputZ- 50 0 #Aiten” 40 dB PNO: Fast #Avg Type: Power (RMS| 1|2 - 4
Supl Corections OF  Preamp: OF Gate: OFf AvglHold: 1001100 [1 Center Frequency [T
ORF FreqRef: Int(S) IF Gain: Low Trig: Free Run 2.462000000 GHz
Sig Track Off PppPPP

Ref Lvl Offset 14.49 dB Mkr1 2.455 722 GHz
Ref Level 30.00 dBm -1.76 dBm

Zero Span

St
’1 2.444440000 GHz
I

tart Freq
L

NUJ M - AUTOTUNE |

s
MMMM

X Axis Scale
Center 2.46200 GHz #Video BW 100 kHz Span 35.12 MHz Log

#Res BW 30 kHz Sweep 37.3 ms (8001 pts) Lin

RO

Test Mode Test Channel Verdict

11N HT40 MIMO LCH PASS

Q Frequency v - -
Input Z- 50 O #Atten: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|7 - 2
Comections' OFf ~ Preamp' O Gater OF AuglHold: 50100 E Center Frequency
0RF FreqRef Int(S) IF Gain: Low Trig: Free Run 2422000000 GHz
Sig Track Off PppPPP
- p— Span
Ref Lvl Offset 14.12dB Mkr1 2.430 725 44 GHz)| 74 5200000 Mz
Ref Level 30.00 dBm -3.91 dBm)|ss g0t span

Zero Span

Full Span
Start Freq
2.386240000 GHz

Settings

AUTOTUNE |

‘ ’ 1 Stop Freq
MWNMW WMWW 2457750000 GHz
.’ / |

X Axis Scale
#Video BW 100 kHz Span 71.52 MHz Log

Sweep 75.7 ms (8001 pts) Lin

Jun 04, 2020 X i
9 i Signal Track
7:42:18 P (Span Zoom)
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Test Mode Test Channel Verdict
11N HT40 MIMO MCH PASS

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low

Sig Track- OFF

Ref Lvl Offset 14.12 dB
Ref Level 30.00 dBm

'

f

Center 2.43700 GHz
#Res BW 30 kHz

Jun 04, 2020
== E'j F . ? ;22:34”

#Video BW 100 kkz

1
Wvﬁmmwwuwwm ik

Frequency v - -

#Avg Type: PDwer(RMSE 214
AuglHold: 1001100
Trig: Free Run

Center Frequency
2437000000 GHz
PPPPPP
Span
Mkr1 2.420 724 GHZ)} 716500000 MHz
-4.03 dBm

Settings

Swept Span
Zero Span

Full Span
Start Freq
2.401170000 GHz
Stop Freq
2.472830000 GHz

AUTOTUNE |

X Axis Scale
Span 71.66 MHz Log

Sweep 75.7 ms (8001 pts) Lin

Test Mode

Test Channel

Verdict

11N HT40 MIMO

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

#Atten: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track- OFF

Ref Lvl Offset 14.51 dB
Ref Level 30.00 dBm

'y
ﬁw&mﬂmwwm el
| **

#Video BW 100 khz

f, Jun 04, 2020
8:00:52 P

HCH PASS

Frequency v - -

#Avg Type: Power (RMS| 1|2
AvglHold: 1001100
Trig: Free Run

Center Frequency
M 2.452000000 GHz
PPPPPP
Mkr1 2.440 106 GHz

-3.48 dBm

Settings

Zero Span

Full Span
Start Freq
2.415710000 GHz
Stop Freq
2.488290000 GHz

AUTOTUNE |

X Axis Scale
Span 72.58 MHz Log

Sweep 76.8 ms (8001 pts) Lin

i :{ ® X Isignal Track

) (Span Zoom)
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Ant 2:

Test Mode Test Channel Verdict

11B LCH PASS

ﬁ Frequency v - -
Input Z- 50 0 #Atien: 40 dB PNO: BestWide ~ #Avg Type: Power (RMS| 1|7 - 2
Corections: OF  Preamp:Of  Gale: OF AvglHold: 100/100 [1 (Center Frequency  [f-e
0RF  FreqRef Int(S) IF Gain: Low Trig: Free Run : 2.412000000 GHz
Sig Track: OF PPPPPP
Span
Ref Lvl Offset 14.54 dB Mkr1 2.412 540 5 GHz|{ 4 1300000 iz
Ref Level 30.00 dBm 0.31 dBm| == 5yent span

Zero Span

Full Span

Start Freq
¢ 2402434000 Ghz

,A'W WMM’WMM.‘» rflj'l "‘"W«M‘Nmumhw
§

2.421566000 GHz
\\ rﬂ

o,
T \ J f "‘u%%’

Mﬂ*
P"W

AUTO TUNE
CF Step

1.913200 MHz

Auto
Man

X Axis Scale
Center 2.412000 GHz #Video BW 100 kHz Span 19.13 MHz Log

#Res BW 30 kHz Sweep 20.3 ms (8001 pts) Lin

Jun 04, 2020
RO ?EEE

(Span Zoom)

Test Mode Test Channel Verdict

11B MCH PASS

Frequency v - -

Input Z- 50 O #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|7 - 2
Coreclions: OF  Preamp OF  Cele: OF AuglHold 100100 [1 Center Frequency  [if-Te
0RF  FregRef: Int(S) IF Gain: Low Trig: Free Run : 2.437000000 GHz
Sig Track: Off PPPPPP
A5 AR/
Ref Lvl Offset 14.00 dB Mkr1 2.435 484 0 GHz
Ref Level 30.00 dBm -0.88 dBm
Zero Span

Start Freq
’1 2.427010000 GHz

S | P StopF
e P

AUTOTUNE |

X Axis Scale
#Video BW 100 kHz Span 19.98 MHz Log

Sweep 21.3 ms (8001 pts) Lin

Jun 04, 2020
== !‘) (ﬁ . ? (lij:gT:zSPh'l

(Span Zoom)
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Test Mode Test Channel Verdict

11B HCH PASS

Frequency v - -

Input Z- 50 0 #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|7 - 2
Comections: Of  Preamp: O Gale: OF AuglHiold: 100/100 [1 (Center Frequency |-
IF FregRef Int(S) IF Gain: Low Trig: Free Run 2462000000 GHz
Sig Track: Off PPPPPP

Ref Lyl Offset 1449 dB Mkr1 2.464 487 3 GHz
Ref Level 30.00 dBm -0.03 dBm

Zero Span

Full Span
Start Freq
Y 2451930000 GHz

| It ) Siop Fre
MW«‘”W \ )

Py u ‘ T
ﬂ"' L) AUTOTUNE |
!

X Axis Scale
Center 2.46200 GHz #Video BW 100 kHz Span 20.14 MHz Log

#Res BW 30 kHz Sweep 21.3 ms (8001 pts) Lin
udl Jun 04, 2020 "l Siqnal Track
g9l ? 5s o

(Span Zoom)

Test Mode Test Channel Verdict

11G LCH PASS

Frequency v - -

Input Z- 50 O #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1|7 - 2
Coreclions: OF  Preamp OF  Cele: OF AuglHold 100100 [1 Center Frequency  [gf-Tes
)RF FreqRef Int(S) IF Gain: Low Trig: Free Run : 2.412000000 GHz
Sig Track: Off PPPPPP
I\ L A7
Ref Lyl Offset 14.54 dB Mkr1 2.419 472 43 GHz
Ref Level 30.00 dBm -2.67 dBm

Zero Span

Full Span
Start Freq
\ 1 2385640000 GHz

R e
; |

AUTO TUNE

i
!
b,

X Axis Scale
Center 2.41200 GHz #Video BW 100 kHz Span 32.72 MHz Log

#Res BW 30 kHz Sweep 34.7 ms (8001 pts) Lin
all Jun 04, 2020 | Sianal Track
g9l ? n G

(Span Zoom)
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Test Mode

Test Channel

Verdict

Input Z- 50 0
Carrections: Off

XF FreqRef Int(S)

Center 2.43700 GHz
#Res BW 30 kHz

Jun 04, 2020
RO ? NG

MCH

#Atien: 40 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 1001100
Trig: Free Run

Ref Lvl Offset 14.09 dB
Ref Level 30.00 dBm

+ 1
e

/ h

#Video BW 100 kkiz

#Avg Type: vaer(RMSE 234

Span 32.72 MHz
Sweep 34.7 ms (8001 pts)

PASS

Frequency v - -

Center Frequency
2.437000000 GHz

Settings

PPPPPP
Mkr1 2.439 470 36 GHz
-3.44 dBm

Zero Span

Start Freq
2.420640000 GHz

Stop Freq
2453360000 GHz

AUTOTUNE |

X Axis Scale
Log
Lin

(Span Zoom)

Test Mode

Test Channel

Verdict

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

HCH

#Atien: 40 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low

AvglHold: 1001100
Trig: Free Run

#Avg Type: PDwer(RMSE 234

PASS

Frequency v - -

Center Frequency
2.462000000 GHz

Settings

Sig Track: Off

Ref Lvl Offset 14.49 dB
Ref Level 30.00 dBm

PPPPPP
Mkr1 2.466 984 GHz
-3.63 dBm

Zero Span

Full Span
Start Freq
I 1 2445620000 GHz
| Stop Freq
2.478380000 GHz

AUTOTUNE |

AN e At
/

X Axis Scale
Span 32.76 MHz Log

Sweep 34.7 ms (8001 pts) Lin

Center 2.46200 GHz
#Res BW 30 kHz

Jun 04, 2020
RO ? N

#Video BW 100 kkz

Signal Track
(Span Zoom)
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