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4 General Information
4.1 General Description of E.U.T.

Product:

Model(s):

Model Description:

Wi-Fi Specification:

Hardware Version:

Software Version:

4.2 Details of E.U.T.

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Antenna Gain:

Ratings:

4.3 Channel List

Multi-Way Switch
S1611011

N/A

802.11b/g/n HT20/n HT40
HWV1.1

SWV 1.14.3

802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz

20.54dBm
DSSS, OFDM
PCB Antenna

3.71dBi

Incandescent:1600W/120V
LED/CFL:1400W/120V,3300W/277V
Std.Ballast:800W/120V,1200W/277V

Wi-Fi
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2412 2 2417 3 2422 4 2427
5 2432 6 2437 7 2442 8 2447
9 2452 10 2457 11 2462 - -

Waltek Testing Group Co., Ltd.
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4.4 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.
Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Testing Group Co., Ltd. EMC Laboratory “has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is

maintained in our files. Registration number 523476, September 10, 2019.

4.5 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[1Yes X1 No
If Yes, list the related test items and lab information:
Test Lab: N/A

Lab address: N/A
Test items: N/A

4.6 Abnormalities from Standard Conditions

None.

Waltek Testing Group Co., Ltd.
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4.7 Test Mode

Tests Carried Out Under FCC part 15.247

Test ltems Mode Data Rate Channel | TX/RX

802.11b 1 Mbps 1/6/11 X

802.11¢g 6 Mbps 1/6/11 X

Maximum Peak Output Power

802.11n HT20 MCSO0 1/6/11 X

802.11n HT40 MCSO0 3/6/9 X

802.11b 1 Mbps 1/6/11 X

802.11¢g 6 Mbps 1/6/11 X

Power Spectral Density

802.11n HT20 MCSO0 1/6/11 >

802.11n HT40 MCSO0 3/6/9 X

802.11b 1 Mbps 1/6/11 X

802.11¢g 6 Mbps 1/6/11 X

6dB Bandwidth

802.11n HT20 MCSO0 1/6/11 X

802.11n HT40 MCSO0 3/6/9 X

802.11b 1 Mbps 1/6/11 X

802.11¢g 6 Mbps 1/6/11 X

Band Edge

802.11n HT20 MCSO0 1/6/11 X

802.11n HT40 MCSO0 3/6/9 X

802.11b 1 Mbps 1/6/11 X

] ] o 802.11¢g 6 Mbps 1/6/11 X

Transmitter Spurious Emissions

802.11n HT20 MCSO0 1/6/11 X

802.11n HT40 MCSO0 3/6/9 X

Note: Parameters set by test software during channel & power tests, the software provided by the
customer was used to set the operating channels as well as the output power level. The RF output
power set is the power expected by the manufacturer and is going to be fixed on the firmware of the
final product.

Waltek Testing Group Co., Ltd.
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Test Items Test Requirement Result
15.247(d)
Radiated Spurious Emissions 15.205(a) PASS
15.209(a)
Conducted Spurious Emissions 15.247(d) PASS
Conducted Emissions 15.207(a) PASS
6dB Bandwidth 15.247(a)(2) PASS
Maximum Peak Output Power 15.247(b)(3), (4) PASS
Power Spectral Density 15.247(e) PASS
Band Edge 15.247(d) PASS
Antenna Requirement 15.203 PASS
Maximum Permissible Exposure
(Exposure of Humans to RIS Fields) 1.1307(0)(1) PASS

Waltek Testing Group Co., Ltd.
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Equipment Used during Test
6.1 Equipments List

Conducted Emissions Test Site 1#

— Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 2022-08-01 2023-07-31
2. LISN R&S ENV216 100115 2022-08-01 2023-07-31
3. Cable Top TYPE16(3.5M) - 2022-08-01 2023-07-31
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
Spectrum Analyzer R&S FSP30 100091 2023-04-24 2024-04-23
2 Amplifier Agilent 8447D 2944A10178 | 2022-08-01 2023-07-31
3 Tr""%\rﬁreonandaba”d SCHWARZBECK | VULB9163 336 2022-08-07 | 2023-08-06
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2023-04-24 2024-04-23
5 Broa'g:t’:::aHom SCHWARZBECK | BBHA 9120 D 667 2023-02-02 | 2024-02-01
6 Broag;?::ga"'om SCHWARZBECK | BBHA 9170 335 2022-07-29 | 2023-07-28
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2022-08-08 2023-08-07
8 Coaxial Cable |7 195 NJ-NJ-8M/FA| 1GHz-18GHz NA 2023-02-02 | 2024-02-01
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Lo Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2023-04-24 2024-04-23
2 T”'oiri;idaba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2022-10-31 | 2023-10-30
3 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2023-05-07 2024-05-06
4 Amplifier ANRITSU MH648A M43381 2023-04-24 2024-04-23
5 Cable HUBER+SUHNER CBL2 525178 2023-04-24 2024-04-23
RF Conducted Testing
Lo Calibration
ltem Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
1. Spectrum Analyzer R&S FSP40 100501 2022-08-01 2023-07-31
2. EXA Signal Analyzer | Malaysia Keysight N9010A MY50520207 | 2023-04-24 2024-04-23

Waltek Testing Group Co., Ltd.
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6.2 Description of Support Units
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Equipment

Manufacturer Model No.

Series No.

/

/

/

/

6.3 Measurement Uncertainty

Parameter

Uncertainty

Conducted Emission

+ 3.64dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions

+ 5.08dB (Bilog antenna 30M~1000MHz)

1 5.47 dB (Horn antenna 1000M~25000MHz)

Radio Frequency +1x10"Hz
RF Power +0.42 dB
RF Power Density 1+ 0.7dB

Conducted Spurious Emissions

+ 2.76 dB (9kHz~26500MHz)

Confidence interval: 95%. Confidence factor: k=2

6.4 Test Equipment Calibration
All the test equipments used are valid and calibrated by CEPREI Certification Body that address is

No.110 Dongguan Zhuang RD. Guangzhou, P.R. China.

Waltek Testing Group Co., Ltd.
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7 Duty Cycle
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Type of On time Period Duty Cycle | Duty Cycle | Duty Cycle Average
Modulation ms ms linear % Factor(dB) Factor(dB)
802.11b 100 100 1.00 100.00 0.00 0.00
802.11g 100 100 1.00 100.00 0.00 0.00
802.11n-HT20 100 100 1.00 100.00 0.00 0.00
802.11n-HT40 100 100 1.00 100.00 0.00 0.00

Remark:
Duty cycle=On Time/period;
Duty cycle factor=10*log (1/Duty cycle);

Average factor=20log,oDuty cycle

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Wi-Fi 802.11b Wi-Fi 802.11g

Agerit Sy trum AalyTer - Swepd 54
T

Agerit Sy trum AalyTer - Swepd 54
T

Marker 1 21.3000 ms T Avg Typa:RMS
P Fast ~+-  Trig-Fres Run
IFGalnd ow #Asten: 30 4B

Marker 1 70.0000 ms T g Type: AMS
P Fast ~+-  Trig-Fres Run
IFGalnd ow #Asten: 30 4B
Ref Offset 0.5 dB8
Rel 20.00 dBm

Center 2.412000000 GHz pan 0 Hz Center 2.412000000 GHz pan 0 Hz

5
Res BW 8 MHz WVEBW 8.0 MHz* Sweep 100.0 ms (1001 pts)

5
Res BW 8 MHz WVEBW 8.0 MHz* Sweep 100.0 ms (1001 pts)

Wi-Fi 802.11n-HT40

Agerit Sy trum AalyTer - Swepd 54

I &

Marker 1 57.3000 ms Avg Typs: RMS
PN Fast s Trig-Fres Run

IF GainL ow #Aten: 30 dB

Agerit Sy trum AalyTer - Swepd 54
I &
Marker 1 68.8000 ms Avg Typs: RMS
PN Fast ~e—  Trig-FresRun
IF GainL ow #Asten: 30 4Bl
Ref Offset 0.5 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Ref 20.00 dBm

Center 2.412000000 GHz Span 0 Hz
Res BW 8 MHz WVEW 8.0 MHz" Sweep 100.0 ms (1001 pts)

Center 2422000000 GHz Span 0 Hz
Res BW 8 MHz WVEW B.0 MHz" Sweep 100.0 ms (1007 pts)

Waltek Testing Group Co., Ltd.
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Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:

Limit:

8.1 E.U.T. Operation
Operating Environment:
Temperature:

Humidity:

Atmospheric Pressure:
Test Voltage:

EUT Operation:

47CFR FCC Part15 Subpart C §15.207
ANSI C63.10:2013

PASS
150kHz to 30MHz
Conducted Limit (dBuV)
ey () Quasi-peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t0 5.0 56 46
5.0 to 30 60 50
*Decreases with the logarithm of the frequency.

254 °C

54.7 % RH
101.6kPa

AC 120V, 60Hz

Please refer to 4.7.

8.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.

0.4m
e »|
| EUT Receiver |— PC System
] L ] T
0.8m
- i v
——
:50Q Terminator —

8.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Testing Group Co., Ltd.
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8.4 Conducted Emission Test Result

Remark: only the worst data (TX 11b mode High channel mode) were reported

Live line:

80.0  dBu¥Y

Limit: —

peak

AYG

0.150

30.0 MHz

o | oty [ onaa] e T et T o e o | s
1 0.6419| 1840 9.90 28.30 56.00 | -27.70 QP
2 06419 10.71 9.90 20.61 46.00 | -25.39| AVG
3 0.9500| 24.62 10.07 34.69 56.00 | -21.31| QP
4 09500 19.33 10.07 29.40 46.00 | -16.60| AVG
5 26140| 18.88 10.08 28.96 56.00 | -27.04, QP
6 26140 13.02 10.08 23.10 46.00 | -22.90| AVG
T 49299 17.75 10.25 28.00 56.00 | -28.00 QP
8 49299 12.94 10.25 23.19 46.00 | -22.81| AVG
9 8.9539| 17.95 10.62 2857 60.00 | -3143| QP
10 8.9539| 11.78 10.62 22.40 50.00 | -27.60| AVG
11 179659 2049 10.71 31.20 60.00 | -28.80| QP
12 179659 17.97 10.71 2868 50.00 | -21.32| AVG

Waltek Testing Group Co., Ltd.
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Neutral line:

800  dBuv
Limit: —_—
: : o Do : : A AVE: —
o e RRRREE Rt R E R e R R
60 i SR TR O A AR AN .
50 = AR SO UL 000 U S AR U U S U U 5
H | | | N | | | | : : : : : :
O U S S 0 O U T O U U 1 YOS W B
e N i
30 i e it il li'“' A S S S ra
20 | L ; ' S [ S ' k
. v-ﬂim/l'\\ ! AVE
0
0| NSRS . RIS NEEE .
0.150 05 5 300 HHz
Freq. Reading | Factor | Result Limit | Margin D Remark
No- 1 MHz) | (dBuv) | (@B) | (dBuv) | dBuv |(@B) | Coecor| Rema
1 05780 18.10 994 28.04 56.00 |-2796] QP
2 0.5780 5.55 9.94 15.49 46.00 | -30.51 AVG
3 0.9500| 18.78 1011 28.89 56.00 | -2711 QP
4 09500 13.39 10.11 23.50 46.00 | -22.50] AVG
5 1.5260| 17.50 10.05 27.55 56.00 | -2845 QP
4] 1.5260 .57 10.05 19.62 46.00 | -26.38| AVG
7 2.5579 17.81 10.09 27.90 56.00 [ -28.10] QP
8 25579 8.29 10.09 18.38 46.00 | -27.62| AVG
9 55899 17.55 10.32 27 .87 60.00 | -3213| QP
10 55899 B8.09 10.32 18.41 50.00 [ -31.59] AVG
11 22.8500| 18.67 11.71 30.38 60.00 | -2962 QP
12 22.8500| 1473 11.71 26.44 50.00 | -23.56| AVG

Waltek Testing Group Co., Ltd.
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9 Radiated Emissions

Test Requirement: 47CFR FCC Part15 Subpart C §15.209&15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019;
ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency i
(MHz) uV/m Distance uV/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?F k) 4+ 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log @400 kH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"'®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®®?
Above 960 500 3 500 20log®™

9.1 EUT Operation

Operating Environment:

Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation:

The test was performed in TX transmitting mode, the test data were shown in the report.

Waltek Testing Group Co., Ltd.
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9.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

D pectrum AMP ombining
|_sysiem_| Networ

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

Turn Table

System Analyzer Network

Waltek Testing Group Co., Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

[ bore-sight antenna ]

3m
| €---m e >|
Y
1.5m .:
E Turn Table Absorbers
i AAAA
1 1
_I__

System Analyzer Network

9.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........occcviiiiiiiiiieieeee e, Auto
IF Bandwidth..............coooii 10kHz
Video Bandwidth...........ccccoveeieiiiiiiiiiee. 10kHz
Resolution Bandwidth...........cccccoovvviiiiiinnnnes 10kHz
30MHz ~ 1GHz
Sweep Speed ........occiiiiiiiiee e Auto
DeteCtor.....omeeee s PK
Resolution Bandwidth............cccccoovviiiinnnnne, 100kHz
Video Bandwidth............cccoveeiiiiiiiiiiiee. 300kHz
Above 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth............cccoevvviiiiiinnnnes 1TMHz
Video Bandwidth.....................c 3MHz
DeteCtor ... Ave.
Resolution Bandwidth............cccccovvvviiiiinnnes 1TMHz
Video Bandwidth.............ccccooviiiiiiiiiiiiis 10Hz

Waltek Testing Group Co., Ltd.
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9.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for

above 1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting the
eut in Z axis,so the worst data were shown as follow.

8. A 2.4GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

9.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
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9.6 Summary of Test Results

Note:

Only the worst-case 11b mode were record in the report.

Test Frequency: 9kHz ~ 30MHz

Page 20 of 52

The measurements were more than 20 dB below the limit and not reported.

Test Frequency: 30MHz ~ 8GHz

T RX Antenna

Frequen | Receiver Correcte _— Margi
. Detector table Corrected Limit
cy Reading el d Factor : n
Angle €gn | pojar Amplitude
t

Degre
(MHz) (dBuV) (PK/QP/Ave) o (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Low Channel 2412MHz
256.31 4211 QP 140 1.4 H -12.36 29.75 46.00 -16.25
256.31 45.10 QP 82 1.6 V -12.36 32.74 46.00 -13.26
4824.00 54.55 PK 235 1.1 \Y, -1.06 53.49 74.00 -20.51
4824.00 42.96 Ave 235 1.1 V -1.06 41.90 54.00 -12.10
7236.00 48.71 PK 60 1.4 H 1.33 50.04 74.00 -23.96
7236.00 37.36 Ave 60 1.4 H 1.33 38.69 54.00 -15.31
2348.29 46.57 PK 24 1.7 \Y -13.19 33.38 74.00 -40.62
2348.29 39.91 Ave 24 1.7 \Y, -13.19 26.72 54.00 -27.28
2374.87 44 .16 PK 291 1.6 H -13.14 31.02 74.00 -42.98
2374.87 37.76 Ave 291 1.6 H -13.14 24.62 54.00 -29.38
2499.62 43.87 PK 357 1.3 \Y -13.08 30.79 74.00 -43.21
2499.62 37.13 Ave 357 1.3 \Y, -13.08 24.05 54.00 -29.95
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Turn RX Antenna

Frequen | Receiver Correcte . Margi
: Detector table Corrected Limit
cy Reading sl d Factor : n
Angle €ig Amplitude
i Polar

Degre

(MHz) (dBuV) (PK/QP/Ave) o (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
11b: Middle Channel 2437MHz

256.31 40.63 QP 318 1.4 H -12.36 28.27 46.00 -17.73
256.31 44.03 QP 301 1.9 \Y, -12.36 31.67 46.00 -14.33
4874.00 53.72 PK 178 1.3 Vv -0.62 53.10 74.00 -20.90
4874.00 41.53 Ave 178 1.3 \Y, -0.62 40.91 54.00 -13.09
7311.00 49.33 PK 135 1.7 H 2.21 51.54 74.00 -22.46
7311.00 38.74 Ave 135 1.7 H 2.21 40.95 54.00 -13.05
2347.04 45.94 PK 195 1.1 \Y, -13.19 32.75 74.00 -41.25
2347.04 39.18 Ave 195 1.1 Vv -13.19 25.99 54.00 -28.01
2358.20 44.31 PK 330 1.9 H -13.14 31.17 74.00 -42.83
2358.20 38.77 Ave 330 1.9 H -13.14 25.63 54.00 -28.37
2492.30 42.23 PK 344 1.7 \Y, -13.08 29.15 74.00 -44.85
2492.30 37.05 Ave 344 1.7 V -13.08 23.97 54.00 -30.03
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Receiver Uity RX Antenna Corrected - .

Frequency Reading Detector :;blf | Factor gorr?ftzd Limit |Margin
9'€ | Height | Polar L (el
(MHz) | (dBuV) |(PK/QP/Ave) Degre (m) | (HV)|  (dB) (dBpV/m) (dBuV/im) | (dB)
11b: High Channel 2462MHz

256.31 40.45 QP 220 1.5 H -12.36 28.09 46.00 | -17.91
256.31 42.99 QP 156 1.4 \Y -12.36 30.63 46.00 | -15.37
4924.00 52.99 PK 153 1.6 Vv -0.24 52.75 74.00 | -21.25
4924.00 41.31 Ave 153 1.6 \Y -0.24 41.07 54.00 | -12.93
7386.00 50.15 PK 78 1.6 H 2.84 52.99 74.00 | -21.01
7386.00 39.18 Ave 78 1.6 H 2.84 42.02 54.00 | -11.98
2341.13 46.90 PK 152 1.6 \Y -13.19 33.71 74.00 | -40.29
2341.13 37.03 Ave 152 1.6 \Y% -13.19 23.84 54.00 | -30.16
2368.26 4343 PK 237 1.0 H -13.14 30.29 74.00 | -43.71
2368.26 37.53 Ave 237 1.0 H -13.14 24.39 54.00 | -29.61
2499.37 43.06 PK 211 2.0 \ -13.08 29.98 74.00 | -44.02
2499.37 38.19 Ave 211 2.0 \Y% -13.08 25.11 54.00 | -28.89

Test Frequency: 8GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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10 Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013

Test Result: PASS

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).
10.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer:
a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to _ 1.5 times the DTS bandwidth.
c) Set the RBW = 100 kHz.
d) Set the VBW _[3 x RBW].
e) Detector = peak.
f) Sweep time = auto couple.
g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum PSD level.
Note that the channel found to contain the maximum PSD level can be used to establish the

reference level.
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10.2 Test Result

9KHz — 30MHz

Mode: TX 11b channel 1 Mode: TX 11b channel 6
® o ATt ® o AR
T n T
=3 =3

DALJL""’\‘L'JL. L'Lwh ——_— et o] . Wlﬂl .ul.v-ﬂ |lJ‘

Mode: TX 11b channel 11
® —
%I ’ =

MLJ\JM d.'nlh: N h,
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Mode: TX 11g channel 1

® Eof A
=|
'L‘""v'v B LTy py D e oy
Mode: TX 11g channel 11
® Eef
= |
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Mode: TX 11n HT20 channel 1 Mode: TX 11 n HT20 channel 6
® o ATt ® o AR
= =

Mode: TX 11 n HT20 channel 11
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Mode: TX 11n HT40 channel 3

® o AR
=|
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Mode: TX 11 n HT40 channel 9
® o
=
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Above 30MHz
Mode: TX 11b channel 6

Mode: TX 11b channel 1

Nty

Agent Spectrum At cer - Swep S

T

6590000000 GHz Avg Typa: RMS
PhO: Fast 0 TrigFree Run AvglHeld>88

IF Galnclaw Adten: 30 4B

Marker 2 23.67!

5dB
dBm

Ref Offsel
Ref 20.

1

L

Start 30 MHz
#Res BW 100 kHz

Ao Sgmoctrum At et - St 54
T

Marker 2 23.726530000000 GHz

Stop 25.00 GHz|
Sweep 3.081 s (1001 pts)

Ref Offsel
Ref 20.

1
|

Start 30 MHz
#Res BW 100 kHz

ViF MODE

5dB
dBm

PhO: Fast 0 TrigFree Run
IF Gaind ow

Avg Type: AMS
AvgHeld>5

Atten: 30 48

Stop 25.00 GHz|
Sweep 3.081 s (1001 pts)

ViF MODE

. FETTTET B

. FETTTET B

g s

g s

Mode: TX 11b channel 11

AT sy Al ey - Sevepd 54
vor 7 23. 726530000000 GHz

Trig- Fras Run AvglHeld=58

P Fast D0
Adtan: 30 o8

1F Gaind ow

Ref Offset 05 d8
Ref 20.00 dBm

1

Avg Typa: RMS

Stop 25.00 GHz|
(1001 pts)

3.081s(1

g s

455 ) No Peak Found

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD23D04093079W001

Mode: TX 11g channel 1

Agient Specui, Sralyrer  Swept 54
T

Avg Typa: RMS
AvglHeld=58

slwher i 23 676590000000 GHz

F

oo TrigeFres Run
PN Fawt
IF Galed ow Atten: 30 4B

Ref Offset 05 d8
Ref 20.00 dBm

Stop 25.00 GHz,

Start 30 MHz
P 3.081 s (1001 pts)

#Res BW 100 kHz
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Mode: TX 11g channel 6

Agient Spocui, Sralyrer  Swept 54
T

01560000000 GHz

Ref Offset 05 d8
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

Avg Type: AMS
AvgHeld>5

oo TrigeFres Run
PN Fawt
IF Galed ow Atten: 30 4B

¥

Stop 25.00 GHz|
081 5 (1001 ptsy

. FETTTET B

T

T R ]

B.774 gBm |
£7.141 dBm |

g s

g s

Mode: TX 11g channel 11

Agerit Sy trum AalyTer - Swepd 54
T

Avg Typa: RMS

Marker 1 2.452050000000 GHz
ayg AvglHeld=58

Ref Offset 05 d8
Ref 20.00 dBm

Trig- Fras Run

W Fast 0
Adtan: 30 o8

1F Gaind ow

Stop 25.00 GHz,
3.081 5 {1001 pts)

10794 B |
ST.081 dBm |

Bl 22vouansunll

g s
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Mode: TX 11n HT20 channel 1 Mode: TX 11 n HT20 channel 6

—trum AnalyTer - Swepd 54

Avg Type: AMS 1] 7 23.776470000000 GHz T Avg Type: AMS
Trig: Fras Run Avg|Hold> 58 PhO: Fast 0 TrigFree Run Avg|Held> 65
Atten: 30 4B = FGalnd ow Arten: 30 48

Ref Offset 05 d8
Ref 20.00 dBm

Stop 25.00 GHz

Stop 25.00 GHz|
Sweep 3.081 s (1001 pts)

Sweep 3.081 s (1001 pts)

g s

g s

Mode: TX 11 n HT20 channel 11

Aalerit Sgmotruam AdvalyTer - St 54

T : &
Marker 2 23.701560000000 GHz Avg Typa: RMS
=) PhO: Fast 0 TrigFrae Run AvglHeld=58

IF Galed ow Atten: 30 48

Ref Offset 05 d8
Ref 20.00 dBm

Stop 25.00 GHz|
#VEW 300 kHz* ceep 3.081 s (1001 pts)

g s
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Mode: TX 11n HT40 channel 3 Mode: TX 11 n HT40 channel 6

Avg Type: RMS b 5¢ Avg Type: RMS
P fas oo Trig-Free Run AvglHold>50 P fas oo Trig-Free Run AvglHeld 55
1F Gaind ow Atten: 30 4B IF Galncd ow Adten: 30 4B

Ref Offset 05 d8 v Ref Offset 05 d8
Ref 20.00 dBm T Ref 20.00 dBm

Stop 25.00 GHz

Stop 25.00 GHz|
Sweep 3.081 s (1001 pts)

Sweep 3.081 s (1001 pts)

g s

g s

Mode: TX 11 n HT40 channel 9

AT o= Ml ey - Sevept 54
T
Yer 3 23.676590000000 GHz Avg Typa: RMS
S PhO: Fast 0 TrigFrae Run AvglHeld=58
IF Galed ow Atten: 30 48
Ref Offset 0.5 dB
Ref 20.00 dBm

Stop 25.00 GHz
3.081 5 (1001 ptsy

g s
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11 Band Edge Measurement

Test Requirement:
Test Method:

Test Limit:

Test Mode:
11.1 Test Produce

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

47CFR FCC Part15 Subpart C §15.247

KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

Regulation 15.247 (d), in any 100 kHz bandwidth outside the frequency band
in which the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3) of
this section, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. Attenuation below the general limits specified in §15.209(a)
is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

Transmitting

signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its

antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
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11.2 Test Result

Test result plots shown as follows:
TX 11b: Band edge-left side TX 11b: Band edge-right side

Aghert Spectrven Aalyzer - Swept 54 Aghert Spectrven Aalyzer - Swept 54
b -

Marker 3 2.398426000000 GHz T wp Type: RMS = Marker 3 2.487472000000 GHz T g Type: AMS
" "

Trig: Frae Run AvglHeld>88 W0 Fast ) TrigFree Run AvglHeld>8i8
#Asten: 30 4Bl IF Galncdaw #Asten: 30 4Bl

WO Fast
IF Gaind ow

Ref Offset 05 d8 v F Ref Offset 05 d8
Ref 20.00 dBm Ref 20.00 dBm

1000 GHz Stop 2.43200 GHz Start 244200 GHz
100 kHz #VEW 300 kHz* Sweep 15.07 ms (1001 pis) #Res BW 100 kHz #VEW 300 kHz*

324 ¢Bem|
ABm|
241 gBm

Agerit Sy trum AalyTer - Swepd 54 Agerit Sy trum AalyTer - Swepd 54

L " T

Marker 3 2.398206000000 GHz Avg Typa: RMS i Marker 3 2.483818000000 GHz Avg Typa: RMS
. Trig- Fras Run AvglHeld=58 BI0: Fast Trige Fres Run AvglHeld=58

BAtten: 30 B IF Galed ow BAtten: 30 48

WO Fast
IF Gaind ow

Ref Offset 05 d8 v F Ref Offset 05 d8
Ref 20.00 dBm T Ref 20.00 dBm

1000 GHz Stoy Stop 2.
100 kHz Sweep 1507 { S - #VBW 300 kHz* Sweep 7.200m
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TX 11n HT20: Band edge-left side

Agerit Sy trum AalyTer - Swepd 54
T

Marker 3 2.398206000000 GHz

PO Fast
IF Gaind ow

Avg Typa: RMS
Trige Fres Run AvglHeld=58
BAtten: 30 48
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TX 11n HT20: Band edge-right side

Agerit Sy trum AalyTer - Swepd 54
T

Marker 3 2483876000000 GHz T Avg Type: RMS
P Fawt o0 TrigFres Run AvglHeld= 55
IF Galnd ow #Asten: 30 4B

Ref Offset 0.5 dB v Ref Offset 05 d8
Ref 20.00 dBm - -

Stop 2.43200 GHz, Start 2.44200 GHz
Sweep 15.07 ms (1001 ptsy i BW 100 kHz #VEW 300 kHz* Sweep 7.200 m

45 485 dBm |
£0.168 dBm |

Agerit Sy trum AalyTer - Swepd 54 Agerit Sy trum AalyTer - Swepd 54
T -

T
Marker 3 2.484426000000 GHz Avg Typa: RMS

. Trige Fres Run AvglHeld=58
BAtten: 30 48

Marker 3 2.398744000000 GHz T Avg Type: RMS
P Fawt o0 TrigeFres Run AvglHeld>58 o Fast
IF Galnd ow #Asten: 30 dB FGalndow

Fef Offset 05 4B " Fef Offset 05 4B
Ref 20.00 dBm T Ref 20.00 dBm

UPRRIETIG A ——
¥ - y "

Stop 2.45200 GHz Start 2.42200 GHz
7.53 ms (1001 pts) F#Res BW 100 kHz

A53 500 GHz |
440 GHz
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12 6 dB Bandwidth and 99% Bandwidth Measurement
Test Requirement:  47CFR FCC Part15 Subpart C §15.247

Test Method: ANSI C63.10:2013
KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019
Test Limit; §15.247(a)(2)

Systems using digital modulation techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

Test Mode: Transmitting

12.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. 6dB Bandwidth Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

99% Bandwidth Set the spectrum analyzer: 1~5% of the OBW, VBW = 3 times the RBW

12.2 Test Result:

Operation mode Test Channel 6dB Bandwidth (MHz) | 99% Bandwidth (MHz)

Channel 1 9.565 13.704

TX11b Channel 6 9.541 13.396
Channel 11 9.531 13.355

Channel 1 16.36 16.544

TX 11g Channel 6 16.36 16.440
Channel 11 16.35 16.411

Channel 1 16.97 17.266

TX11n HT20 Channel 6 16.96 17.201
Channel 11 16.96 17.163

Channel 3 31.87 33.895

TX 11n HT40 Channel 6 31.84 33.836
Channel 9 31.85 33.780
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Test result plot:

6 dB Bandwidth 99% Bandwidth

Mode: TX 11b channel 1

Aggerit Sy trum Analyrer - Dicuphind BW
T

Agent Spectruem Analyrer  Drcuphed BW
T
Center Freq 2.412000000 GHz GHz Radio Hone Ceanter Freq 2.412000000 GHz GHz Radie
AvglHeld> 10030 —  Trig: Fras Run AvglHeld> 1010
A Gaindlow | #Atten: 30 4B Radio Device:

Radio Device: BTS

Ref 30,00 dBm

es BW 100 kHz

Occupled Bandwidth
13.825 MHz
-80,659 kHz
9,565 MHz

Transmit Freq Error
% dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

Ref 30,00 dBm

Center 2.412 GHz
#Res BW 300 kHz

Occupled Bandwidth
13.704 MHz
-88.501 kHz
9.082 MHz

Transmit Freq Error
% dB Bandwidth

#VEW 1 MHz
Total Power 25.1 dBm

OBW Power 88.00 %
xdB -6.00 dB

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.437000000 GHz

Ref 30,00 dBm

2,437 GHz
WRes BW 100 kHz

Occupled Bandwidth
13.427 MHz
-84,989 kHz
9,541 MHz

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 10110

#VBW 300 kHz

Total Power

OBW Power
x dB

Mode: TX 11b channel 6

Radio
Radio Device: BTS

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.437000000 GHz

A GainLow

Ref 30,00 dBm

Center 2.437 GHz
#Res BW 300 kHz

Occupled Bandwidth

13.396 MHz
Transmit Freq Error
% dB Bandwidth

-07.473 kHz

Centar Freq: 2437000000 GHz Radio
Trige Fres Run AvglHeld> 10110
BAtten: 30 48 FRadio Device:

#VEW 1 MHz
Total Power 24.3 dBm
99.00 %
-6.00 dB

OBW Power
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6 dB Bandwidth 99% Bandwidth

Mode: TX 11b channel 11

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.452000000 GHz

A GainLow

Ref 30,00 dBm

#Res BW 100 kHz
Occupled Bandwidth
13.383 MHz

-108.88 kHz
9.531 MHz

Transmit Freq Error
% dB Bandwidth

Center Fraq: 2462000000
n

#VBW 300 kHz

Total Power

OBW Power
x dB

GHz

AvglHeld> 10110

24.0 dBm

Radio Std: Hon
Radlo Device: BTS

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freq 2.452000000 GHz

A GainLow

Ref 30,00 dBm

Center 2.462 GHz
wRes BW 300 kHz
Occupled Bandwidth
13.355 MHz
“112.17 kHz
8.898 MHz

Transmit Freq Error
% dB Bandwidth

Center Froq: 2462000000 G
n

2
AvglHeld> 1010

#VEBW 1 MHz

Total Power 23.9 dBm

OBW Power 88.00 %
xdB -6.00 dB

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freg 2.412000000 GHz

A GainLow

Ref 30.00 dBm_

WRes BW 100 kHz

Occupled Bandwidth

16.396 MHz
-5.375 kHz
16.36 MHz

Transmit Freq Error
% dB Bandwidth

Center Freq: 2412000000
Trig- Fras Run
#Asten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

GHz

AvglHeld> 10110

22.6 dBm

99.00 %
-6.00 dB

Mode: TX 11g channel 1

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freg 2.412000000 GHz

A GainLow

Ref 30.00 dBm__

2.412 GHz
#Res BW 300 kHz
Occupled Bandwidth
16.544 MHz
12.898 kHz
16.20 MHz

Transmit Freq Error
% dB Bandwidth

Center Froq: 2412000000 GHz
Trig: Fras Run Avg|Hold> 10110
#Asten: 30 4B

#VEBW 1 MHz

Total Power 23.7 dBm

OBW Power 89.00 %
xdB -6.00 dB

Radio Std: None

Radio Device: BTS
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6 dB Bandwidth

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.437000000 GHz

A GainLow

Ref 30.00 dBm _

37 GHz
#Res BW 100 kHz
Occupled Bandwidth
16.350 MHz
4,625 kHz
16.36 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fre.

2437000000
n

#VBW 300 kHz

Total Power

OBW Power
x dB

GHz

AvglHeld> 10110

21.8 dBm

Page 38 of 52

99% Bandwidth

Mode: TX 11g channel 6

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.437000000 GHz

A GainLow

Ref 30.00 dBm

ter 2437 GHz
#Res BW 300 kHz
Occupled Bandwidth
16.440 MHz
14.545 kHz
16.20 MHz

Transmit Freq Error
% dB Bandwidth

#VEBW 1 MHz

Total Power

OBW Power
x dB

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freq 2.452000000 GHz

A GainLow

Ref 30.00 dBm _

WRes BW 100 kHz

Occupled Bandwidth

16.332 MHz
-5.434 kHz
16.35 MHz

Transmit Freq Error
% dB Bandwidth

Center Fraq: 2462000000
Trig- Fras Run
#Asten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

GHz

AvglHeld> 10110

20.8 dBm

99.00 %
-6.00 dB

Mode: TX 11g channel 11

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freq 2.452000000 GHz

A GainLow

Ref 30.00 dBm

2.462 GHz
#Res BW 300 kHz
Occupled Bandwidth
16.411 MHz
10.178 kHz
16.30 MHz

Transmit Freq Error
% dB Bandwidth

Center Froq: 2462000000 Gz

Trige Fres Run
BAtten: 30 48

#VEBW 1 MHz

Total Power

OBW Power
x dB

Radio Std: Nane
AvglHeld> 10110
Radlo Device: BTS

21.8 dBm

99.00 %
-6.00 dB
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6 dB Bandwidth 99% Bandwidth

Mode: TX 11n HT20 channel 1

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.412000000 GHz

A GainLow

Ref 30.00 dBm

2.412 GHz
#Res BW 100 kHz
Occupled Bandwidth
17.300 MHz
-10.758 kHz
16.97 MHz

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 10110

#VBW 300 kHz

Total Power 23.0 dBm

OBW Power 89.00 %
xdB -6.00 dB

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.412000000 GHz

A GainLow

Ref 30.00 dBm

ter 2412 GHz
BW 300 kHz
Occupled Bandwidth
17.266 MHz
-19.492 kHz
16.96 MI

Transmit Freq Error
% dB Bandwidth

Radio Device: BTS

#VEBW 1 MHz

Total Power 23.7 dBm

OBW Power 88.00 %
xdB -6.00 dB

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freg 2.437000000 GHz

A GainLow

Ref 30.00 dBm

WRes BW

Occupled Bandwidth

17.224 MHz
-3.112 kHz
16.96 MHz

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 10110

#VBW 300 kHz

Total Power 22.2 dBm

OBW Power 89.00 %
xdB -6.00 dB

Radio Std: N

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freg 2.437000000 GHz

A GainLow

Ref 30.00 dBm

ter 2.437 GHz
#Res BW 300 kHz
Occupled Bandwidth
17.201 MHz
-15.887 kHz
16.91 MHz

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 10110
Radio Device: BTS

#VEBW 1 MHz

Total Power 22.8 dBm

OBW Power 89.00 %
xdB -6.00 dB
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6 dB Bandwidth

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freg 2.452000000 GHz

A GainLow

Ref 30.00 dBm

2.462 GHz
#Res BW 100 kHz
Occupled Bandwidth
17.195 MHz
-9.112 kHz
16.96 MHz

Transmit Freq Error
% dB Bandwidth

Page 40 of 52

99% Bandwidth

Mode: TX 11n HT20 channel 11

GHz
AvglHeld> 10110

#VBW 300 kHz

Total Power

OBW Power
x dB

Span 30 MHz
Sweep 3.733 ms

Aggerit Sy trum Analyrer - Dicuphind BW
T
Center Freq 2.452000000 GHz

A GainLow

Ref 30.00 dBm

Center 2.462 GHz
wRes BW 300 kHz
Occupled Bandwidth
17.163 MHz
-23.588 kHz
16.89 M

Transmit Freq Error
% dB Bandwidth

#VEBW 1 MHz

Total Power

OBW Power
x dB

GHz
AvglHeld> 1010

21.7 dBm

99.00 %
-6.00 dB

Fadi

Radio Device: BTS

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freq 2.422000000 GHz

A GainLow

Ref 30,00 dBm

WRes BW 100 kHz

Occupled Bandwidth
33.576 MHz
-70.309 kHz
31.87 MHz

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 10110

#VBW 300 kHz

Total Power 21.3 dBm

OBW Power
x dB

99.00 %
-6.00 dB

Mode: TX 11n HT40 channel 3

Radio Std: N

Radio Device: BTS

Span 60 MHz
Sweep TABT ms

Aggerit Sy trum Analyrer - Dicuphind BW
T

Center Freq 2.422000000 GHz

A GainLow

Ref 30,00 dBm

ter 2.422 GHz
#Res BW 1 MHz
Occupled Bandwidth
33.895 MHz
-19.540 kHz
31.56 MHz

Transmit Freq Error
% dB Bandwidth

Center Fraq: 2.422000000
Trig-F in

e
Ehsten: 30 dB

#VEBW 3 MHz

Total Power

OBW Power
x dB

GHz

AvglHeld> 10110

22.2 dBm

99.00 %
-6.00 dB

Fadi

Radio Device: BTS
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6 dB Bandwidth 99% Bandwidth
Mode: TX 11n HT40 channel 6

Aggerit Sy trum Analyrer - Dicuphind BW Aggerit Sy trum Analyrer - Dicuphind BW
T 0 My 3, 030 T

Center Freg 2.437000000 GHz GHz Center Freg 2.437000000 GHz GHz Fadl
AvglHeld> 10030 AvglHeld> 10150

n
A Gainlow : i i A Gainlow Fadio Duvice: BTS

Ref 30.00 dBm Ref 30.00 dEBm

2.437 GHz ) ) Span 60 MHz ter 2437 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep TABT ms #Res BW 1 MHz #VEBW 3 MHz

Occupled Bandwidth Total Power 20.7 dBm Occupled Bandwidth Total Power
33.513 MHz 33.836 MHz

Transmit Freq Error -58.913 kHz OBW Power 99.00 % Transmit Freq Error =19.749 kHz OBW Power

% dB Bandwidth 31.84 MHz xdB -6.00 dB % dB Bandwidth 3141 M xdB

Aggerit Sy trum Analyrer - Dicuphind BW Aggerit Sy trum Analyrer - Dicuphind BW

| : 7 1 T &

Center Freg 2.452000000 GHz Fadlo Std: Center Freg 2.452000000 GHz Cantar Freq: 2.452000000 GHz
Trig: Fras Run AvglHeld> 10110

GHz
= AvglHeld> 10110 -
IF Gain:Low Radio Device: BTS _ | IF Gain:Low Radio Davice: BTS

Ref 30.00 dEBm Ref 30.00 dEBm

2.452 GHz ) ) Span 60 MHz
#Res BW 100 kHz #VEBW 300 kHz Sweep TABT ms #Res BW 1 MHz #VEBW 3 MHz

Occupled Bandwidth Total Power 20.6 dBm Occupled Bandwidth Total Power 21.2 dBm
33.516 MHz 33.780 MHz

Transmit Freq Error -T6.564 kHz OBW Power 99.00 % Transmit Freq Error -50.550 kHz OBW Power 99.00 %

% dB Bandwidth 31.85 MHz xdB -6.00 dB % dB Bandwidth 31.36 MHz xdB -6.00 dB
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Test Requirement:
Test Method:

Test Limit:

Test Mode:

Page 42 of 52

13 Maximum Peak conducted Output Power

47CFR FCC Part15 Subpart C §15.247

ANSI C63.10:2013

KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

§15.247(b)

The maximum peak conducted output power of the intentional radiator shall
not exceed 1W.

Transmitting

13.1 Test Procedure:

According to KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019
Section 8.3.1.1 RBW 2 DTS bandwidth
Subclause 11.9.1.1 of ANSI C63.10 is applicable.

Section 8.3.1.2 Integrated band power method

For measuring the output power of a device transmitting a wide-band noise-like signal where the peak

power amplitude is a statistical parameter, the preferred methodology is to use an integrated average

power measurement, as described in 8.3.2. The peak integrated band power method of 11.9.1 in ANSI

C63.10 is not applicable.
Subclause 11.9.2 of ANSI C63.10 is applicable.

13.2 Test Result:

Operation Channel Measurements Duty Cycle Conducted -
mode Frequency (dBm) Factor Output Power Limit
(MHz) (dB) (dBm)
Low-2412 20.54 20.54 1W/30dBm
TX 11b Middle-2437 19.72 0.00 19.72 1W/30dBm
High-2462 19.25 19.25 1W/30dBm
Low-2412 18.12 18.12 1W/30dBm
TX 119 Middle-2437 17.43 0.00 17.43 1W/30dBm
High-2462 16.40 16.40 1W/30dBm
Low-2412 18.19 18.19 1W/30dBm
TX11n HT20 | Middle-2437 17.46 0.00 17.46 1W/30dBm
High-2462 16.41 16.41 1W/30dBm
Low-2422 17.31 17.31 1W/30dBm
TX11n HT40 | Middle-2437 16.83 0.00 16.83 1W/30dBm
High-2452 16.26 16.26 1W/30dBm
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Test Plot:
Mode: TX 11b channel 1 Mode: TX 11b channel 6

Aggerit Sy trum Aalyrer - Chaswed Pt Aggerit Sy trum Analyer - Chased Purwer
T T

Center Freq 2.412000000 GHz Centar Fraq: 2412000000 GHz Radio Std:Hone Center Freq 2.437000000 GHz Centar Fraq: 2437000000 GHz Radio Std: Noma
Fras Run Avgleld> 1000 o Trig:Fras Run AvglHeld> 10010
Radio Device: BTS ] | P GainLow " #Atten: 30 48 Radio Device: BTS

Ref 20.00 dEBm Ref 20.00 dEBm

Span 30 MHz enter 2.437 GHz ) ) Span 30 MHz
#VEBW 3 MHz Sweep 20 ms| #Res #VEBW 3 MHz Sweep 20 ms

Channel Power Power Spectral Density Channel Power Power Spectral Density

20.54 dBm 113.7 MHz -50.83 dBm =z 19.72 dBm 1 13.4 MHz -51.55 dBm Hz

Mode: TX 11b channel 11

Agenn Spectruem Aalyzer - Chaseed Power
z &
Center Freq 2.462000000 GHz Canter Frag: 2482000000 GHz
‘ AvglHeld> 10030
Gl ow : Fadio Davice: BTS

Ref 20.00 dBm

Center 2.462 GHz ) ) Span 30 MHz
4Res #VEBW 3 MHz Sweep 20 ms

Channel Power Power Spectral Density

19.25 dBm 1 13.38 MHz -52.01 dBm iz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD23D04093079W001 Page 44 of 52

Mode: TX 11g channel 1 Mode: TX 11g channel 6

Aggerit Sy trum Aalyrer - Chaswed Pt Aggerit Sy trum Analyer - Chased Purwer
T o T

Center Freg 2.412000000 GHz Cantar Fraq: 2412000000 GHz Radio Std: Non ) Center Freq 2.437000000 GHz Cantar Fraq: 2437000000 GHz Fadio Std: o
Frae Run AvglHeld> 10150 o TrigFrae Run AvglHeld> 10080
Radlo Device: BTS ] | A Gainlow . BAtten: 30 4B Radlo Device: BTS

Ref 20,00 dBm _ Ref 20,00 dBm_

Span 30 MHz enter 2.437 GHz " ) Span 30 MHz
#VEBW 3 MHz Sweep 20 ms| #Res #VEBW 3 MHz Sweep 20 ms

Channel Power Power Spectral Density Channel Power Power Spectral Density

18.12 dBm 1 16.54 MHz -54.06 dBm Hz 17.43 dBm 1 16.44 MHz -54.73 dBm Hz

Mode: TX 11g channel 11

Agienit Spctrum Atalyrer - Chaswd Pwer
& & 1341
Center Freq 2.462000000 GHz Center Fraq: 2462000000 GHz Radlo Std: None
« Tri) & Run AvglHeld> 1080
MiGainiLow  BAtben: 30 48 Fadio Duvice: BTS

Ref 20,00 dBm_

Center 2.462 GHz ) ) Span 30 MHz
4Res #VEBW 3 MHz Sweep 20 ms

Channel Power Power Spectral Density

16.40 dBm 1 16.41 MHz -55.75 dBm Mz
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Mode: TX 11n HT20 channel 1

Aggerit Sy trum Aalyrer - Chaswed Pt
T

Center Freg 2.412000000 GHz

A GainLow

Ref 20.00 dBm

Channel Power

18.19 dBm 1 17.27 MHz

Center Froq: 2412000000 GHz
Trig: Fras Run Avg|Hold> 10110
#Asten: 30 4B

#VEW 3 MHz
Power Spectral Density

-54.18 dBm =z
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Mode: TX 11n HT20 channel 6

Aggerit Sy trum Analyer - Chased Purwer
T

Badio Std:None Center Freq 2.437000000 GHz
Radle Device: BTS

Ref 20.00 dBm

Span 30 MHz
Sweep 20 ms

Channel Power

17.46 dBm 117.2 MHz

Center Fraq: 2437000000 GHz
rig- Fres Run

A GainLow

Power Spectral Density

-54.90 dBm Hz

Radio Std: Nans

Radio Device: BTS

Span 30 MHz
Sweep 20 ms

Aggerit Sy trum Analyer - Chased Purwer
T

Center Freq 2.452000000 GHz

A GainLow

Ref 20.00 dBm

Center 2.462 GHz

Channel Power

16.41 dBm 1 17.18 MHz

Center Fraq: 2462000000 GHz
Trig- Fras Run Avg|Hold> 10110
#Asten: 30 dB

#VEW 3 MHz
Power Spectral Density

-55.94 dBm Hz

Span 30 MHz
Sweep 20 ms
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Mode: TX 11n HT40 channel 3

Aggerit Sy trum Aalyrer - Chaswed Pt
T

Center Froq: 2422000000 GHz
Avg|Hold> 10110

Center Freg 2.422000000 GHz
Radio Device: BTS

Ref 20.00 dBm

#Res BW 1 MHz #VEW 3 MHz
Channel Power Power Spectral Density

17.31 dBm /1 33.9 MHz -57.99 dBm mHz
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Mode: TX 11n HT40 channel 6

Aggerit Sy trum Analyer - Chased Purwer
T

Cantar Fraq: 2437000000 GHz Radio Std: Hane
[r= AvglHeld> 1010
i GainiLow : Radio Device: BTS

Center Freg 2.437000000 GHz

Ref 20.00 dBm

#VEW 3 MHz
Channel Power Power Spectral Density

16.83 dBm 133.84 MHz -58.46 dBm Hz

Mode: TX 11n HT40 channel 9

Aggerit Sy trum Analyer - Chased Purwer
T

Center Freg 2.452000000 GHz Centar Frag: 2452030000 GHz
Fres Run

AvglHeld> 10110
Radio Device: BTS

Ref 20.00 dBm

#Res BW 1 MHz #VEW 3 MHz
Channel Power Power Spectral Density

-59.03 dBm Hz

16.26 dBm 133.78 MHz

Rlﬂluugl;d ane o
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14 Power Spectral density
Test Requirement:  47CFR FCC Part15 Subpart C §15.247

Test Method: ANSI C63.10:2013
KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019
_— §15.247(e)
Test Limit:

For digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any
3 kHz band during any time interval of continuous transmission.

Test Mode: Transmitting

14.1 Test Procedure:

According to KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019 section 8.4
Subclause 11.10 of ANSI C63.10 is applicable.
Choose the test procedure according to the product type
Peak PSD
Subclause 11.10.2 of ANSI C63.10 is applicable.
AVG PSD
Subclause 11.10.3/4/5/6/7/8 of ANSI C63.10 is applicable.
14.2 Test Result:

Operation FChanneI Measurements X7 (F7E D T Sgectral .
mode requency (dBm per 3kHz) Factor density Limit
(MHz) (dB) (dBm per 3kHz)
Low-2412 -13.885 -13.885 8dBm per 3kHz
TX11b | Middle-2437 14.587 0.00 14.587 8dBm per 3kHz
High-2462 -14.949 -14.949 8dBm per 3kHz
Low-2412 -17.065 17.065 8dBm per 3kHz
TX 11g Middle-2437 -17.870 0.00 -17.870 8dBm per 3kHz
High-2462 -18.858 -18.858 8dBm per 3kHz
Low-2412 -17.249 17.249 8dBm per 3kHz
T,:(T;g‘ Middle-2437 -17.993 0.00 17.003 8dBm per 3kHz
High-2462 -18.878 -18.878 8dBm per 3kHz
Low-2422 -20.586 -20.586 8dBm per 3kHz
TSTT()” Middle-2437 -21.160 0.00 91160 8dBm per 3kHz
High-2452 -21.986 21.986 8dBm per 3kHz
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Test Plot:
Mode: TX 11b channel 1

Agerit Sy trum AalyTer - Swepd 54
T

Marker 1 2.412570000000 GHz T Avg Type: RMS
P Fawt o0 TrigFres Run AvglHeld>58
IFGalnd ow #Asten: 30 4B
Ref Offset 0.5 dB8
Rel 20.00 dBm

. e

Center 241200 GHz

#Res BW 3.0 kHz #VEBW 10 kHz"

Span 30.00 MHz
Sweep 4.084 s (1001 pts)
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Mode: TX 11b channel 6

Agerit Sy trum AalyTer - Swepd 54
T

Marker 1 2435800000000 GHz T Avg Type: RMS
P Fawt o0 TrigFres Run AvglHeld= 55
IFGalnd ow #Asten: 30 4B
Ref Offset 0.5 dB8
Rel 20.00 dBm

Center 243700 GHz

#Res BW 3.0 kHz #VEBW 10 kHz"

Span 30.00 MHz
Sweep 4.084 s (1001 pts)

Mode: TX 11b channel 11

Agiet Spectivn Analyzer  Swept 4

I &

Marker 1 2.461310000000 GHz Avg Typa: RMS
. Trig- Fras Run AueglHeld>5

IF GaincLow shtten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 246200 GHz

#Res BW 3.0 kHz #VBW 10 kHz"

Span 30.00 MHz
Sweep 4.084 s (1001 pts)
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Mode: TX 11g channel 1

Agerit Sy trum AalyTer - Swepd 54
T

Avg Typa: RMS

Marker 1 2.411370000000 GHz
— Trig-Frase Run AvglHeld=58

PO st
IF Gaind ow BAzten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 241200 GHz

#Res BW 3.0 kHz #VEBW 10 kHz"
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Mode: TX 11g channel 6

Agerit Sy trum AalyTer - Swepd 54

T

Marker 1 2.436370000000 GHz Avg Typs: RMS
PhO: Fast 0 TrigFree Run AvgHeld>5
IF GainL ow BAtten: 30 48

Ref Offset 0.5 dB

Ref 20.00 dBm

Span 30.00 MHz
Sweep 4.084 5 (1001 pts)

Center 243700 GHz

#Res BW 3.0 kHz #VEBW 10 kHz"

Span 30.00 MHz
Sweep 4.084 5 (1001 pis)

Mode: TX 11g channel 11

Agerit Sy trum AalyTer - Swepd 54
T

Marker 1 2461370000000 GHz
i

N Fast
IF Gaind ow

Avg Typa: RMS
Trig- Fras Run AvglHeld=58

EAsten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 246200 GHz

#Res BW 3.0 kHz #VBW 10 kHz"

Span 30.00 MHz
Sweep 4.084 s (1001 pts)
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Mode: TX 11n HT20 channel 1

Agerit Sy trum AalyTer - Swepd 54
T

Avg Typa: RMS
AvglHeld=58

Marker 1 2.414820000000 GHz
Vi fas oo Trig-Free Run
IF GainL ow BAtten: 30 48
Ref Offset 0.5 dB
Ref 20.00 dBm

Center 241200 GHz
#Res BW 3.0 kHz

Span 30.00 MHz
Sweep 4.084 5 (1001 pis)

#VEBW 10 kHz"
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Mode: TX 11n HT20 channel 6

Agerit Sy trum AalyTer - Swepd 54
T

Avg Type: AMS

Marker 1 2.443540000000 GHz
— Trig-Frase Run AvgHeld>5

PO st
IF Gaind ow BAzten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Span 30.00 MHz
Sweep 4.084 5 (1001 pts)

Center 243700 GHz
#Res BW 3.0 kHz

#VEBW 10 kHz"

Mode: TX 11n HT20 channel 11

Agerit Sy trum AalyTer - Swepd 54

T

Marker 1 2.455400000000 GHz Avg Typa: RMS
PhO: Fast 0 TrigFres Run AvglHeld=58

IF GainL ow BAtten: 30 B

Ref Offset 0.5 dB

Ref 20.00 dBm

Center 246200 GHz
#Res BW 3.0 kHz

Span 30.00 MHz
Sweep 4.084 s (1001 pts)

#VBW 10 kHz"

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD23D04093079W001 Page 51 of 52

Mode: TX 11n HT40 channel 3 Mode: TX 11n HT40 channel 6

Aghert Spectrven Aalyzer - Swept 54 Aghert Spectrven Aalyzer - Swept 54
T T

Marker 1 2433580000000 GHz T Avg Type: RMS
Fast o Trig-FresRun AvglHeld= 55
IFGalnd ow #Asten: 30 4B

Marker 1 2418580000000 GHz T Avg Type: RMS
P Fawt o0 TrigFres Run AvglHeld>58
IFGalnd ow #Asten: 30 4B

Ref Offset 0.5 dB
Ref 20.00 dBm

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 243700 GHz , Span 60.00 MHz
#Res BW 3.0 kHz #VEBW 10 kHz" Sweep 3.167 s (1001 pts)

Center 242200 GHz Span 60.00 MHz
#Res BW 3.0 kHz #VEBW 10 kHz" Sweep 3.167 s (1001 pts)

Mode: TX 11n HT40 channel 9

Agerit Sy trum AalyTer - Swepd 54
T

Marker 1 2.443800000000 GHz T Avg Type: RMS
P Fawt o0 TrigeFres Run AvglHeld>58
IFGalnd ow #Asten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

|

Center 2.45200 GHz Span 60.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.167 s (1001 pts)
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15 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used with the device. This product has an
integrated antenna fulfil the requirement of this section.

Note: Please refer to EUT photos for more details.

16 RF Exposure

Note: Please refer to RF Exposure Report: WTD23D04093079W004.

17 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-S1611011-Photos.
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