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4  General Information

4.1 General Description of E.U.T.

Product: SMARTPHONE

Model(s): ELEMENT 5

Model Description: N/A

GSM Band(s): GSM 850/900/1800/1900MHz
GPRS/EGPRS Class: 12

WCDMA Band(s): FDD Band II/'V

LTE Band(s): FDD Band 4/7

2.4G-802.11b/g/n HT20/n HT40

Wi-Fi Specification:
I-Fi Specification 5G-802.11a/ n(HT20/40)/ac(HT20/40/80)

Bluetooth Version: Bluetooth 5.0+ EDR

GPS: Support

Hardware Version: V01B

Software Version: Kalley ELEMENT_5_V01_20220509
Highest frequenc

(E?(clude R:\dio): ’ 1.3GHz

Storage Location: Internal Storage

4.2 Details of E.U.T.
Operation Frequency: WiFi:
802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz
BLE:2402-2480MHz

Max. RF output power: WiFi(2.4G): 15.65 Bm
BLE: 5.76dBm
Type of Modulation: WiFi: CCK, OFDM
BLE:GFSK
Antenna installation: WiFi: internal permanent antenna
BLE: internal permanent antenna
Antenna Gain: WiFi(2.4G): -1dBi
BLE: -1dBi
Ratings: Battery DC 3.8V, 2000mAh

DC 5.0V===0.55A charging from adapter
(Adapter Input: 100-240V~50-60Hz 250mA)

Adapter: Manufacturer: SHENZHEN BAIJUNDA ELECTRONIC CO. LTD
Model No.: UT-332A-5055

Waltek Testing Group Co., Ltd.
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4.3 Channel List
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WIFI
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 12 -
BT BLE
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2404 2 2406 3 2408
4 2410 5 2412 6 2414 7 2416
8 2418 9 2420 10 2422 11 2424
12 2426 13 2428 14 2430 15 2432
16 2434 17 2436 18 2438 19 2440
20 2442 21 2444 22 2446 23 2448
24 2450 25 2452 26 2454 27 2456
28 2458 29 2460 30 2462 31 2464
32 2466 33 2468 34 2470 35 2472
36 2474 37 2476 38 2478 39 2480

Waltek Testing Group Co., Ltd.
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44 Test Mode

Table 1 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 >
802.11n HT40 MCSO0 3/6/9 TX
802.11b 1 Mbps 1/6/11 X
802.11g 6 Mbps 1/6/11 TX
Power Spectral Density
802.11n HT20 MCSO0 1/6/11 TX
802.11n HT40 MCSO0 3/6/9 TX
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 TX
802.11b 1 Mbps 1/6/11 TX
802.11¢g 6 Mbps 1/6/11 TX
Band Edge
802.11n HT20 MCSO0 1/6/11 >
802.11n HT40 MCSO0 3/6/9 X
802.11b 1 Mbps 1/6/11 TX
) ) o 802.11¢g 6 Mbps 1/6/11 X
Transmitter Spurious Emissions
802.11n HT20 MCSO0 1/6/11 >
802.11n HT40 MCSO0 3/6/9 X

Table 2 Tests Carried Out Under FCC part 15.247

Test Items Mode Data Rate Channel | TX/RX
Maximum Peak Output Power BT BLE 1 Mbps 0/19/39 TX
Power Spectral Density BT BLE 1 Mbps 0/19/39 TX
6dB Bandwidth BT BLE 1 Mbps 0/19/39 X
Band Edge BT BLE 1 Mbps 0/19/39 X
Transmitter Spurious Emissions BT BLE 1 Mbps 0/19/39 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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45 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0O013. 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.
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5 Test Summary
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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 RIF-') Fields) 1.1307(b)1) PASS

Note: All test were performed that the device transmit continue of the 100% duty cycle.

Waltek Testing Group Co., Ltd.
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6 Equipment Used during Test
6.1 Equipments List
Conducted Emissions Test Site 1#
el Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 2021-07-26 2022-07-25
2. LISN R&S ENV216 100115 2021-07-26 2022-07-25
3. Cable Top TYPE16(3.5M) - 2021-07-26 2022-07-25
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Spectrum Analyzer R&S FSP30 100091 2022-04-28 2023-04-27
2 Amplifier Agilent 8447D 2944A10178 | 2021-07-26 2022-07-25
3 | TriogBroadband | sepwarzBECK | VULB9163 336 2021-08-23 | 2022-08-22
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2022-04-28 2023-04-27
5 Broaﬁ;ﬁ::ga'*om SCHWARZBECK | BBHA 9120 D 667 2022-04-28 | 2023-04-27
6 | Broacband HOm | SCHWARZBECK | BBHA 9170 335 2021-07-30 | 2022-07-29
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2022-04-28 2023-04-27
8 Coaxial Cable 1,16 \ 1 NJ-8MIFA| 1GHz-18GHz NA 2021-07-26 | 2022-07-25
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2022-04-28 2023-04-27
2 | TrogBroadband | scHWARZBECK | VULB9160 | 91603325 | 2021-10-31 | 2022-10-30
3 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2022-05-02 2023-05-01
4 Amplifier ANRITSU MH648A M43381 2022-04-28 2023-04-27
5 Cable HUBER+SUHNER CBL2 525178 2022-04-28 2023-04-27
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
1. Spectrum Analyzer R&S FSP40 100501 2021-07-26 2022-07-25
2. | EXA Signal Analyzer | Malaysia Keysight N9010A MY50520207 | 2022-04-28 2023-04-27
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.

/

/

/

/

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




Reference No.: WTD22D05095850W002 V1

6.3 Measurement Uncertainty
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Parameter

Uncertainty

Conducted Emission

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

Radiated Spurious Emissions

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

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

Radio Frequency

+1x107Hz

RF Power

+0.42 dB

RF Power Density

+0.7dB

Conducted Spurious Emissions

+ 2.76 dB (9kHz~26500MHz)

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

Waltek Testing Group Co., Ltd.
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7 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207

Test Method: ANSI C63.10:2013

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class/Severity: Class B

— Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15t00.5 66 to 56 56 to 46

0.5t05 56 46
5030 60 50

7.1 E.U.T. Operation

Operating Environment :

Temperature: 21.5°C
Humidity: 51.9 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :

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

7.2 EUT Setup
The conducted emission tests were performed using the setup accordance with the
ANSI C63.10.

}\ EUT Receiver - PC System| =
’ 1 L ] E
10.8m
i i y
1
E1:50Q Terminator =

7.3 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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7.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Worst Mode: WIFI mode ( 802.11b mode low channel )

Live line:

an.n dBu¥

m

Limit: —
AVG: —

Ve

[ 11 o5 5 o MHz
Vo | ey | o] o | o | oo [em e e
1 01539 4214 10.24 h2.38 G5.78 | -13.40| QF
2 01539 28.90 10.24 39.14 ERTE | 1684 AVG
3 0.2300| 36.57 10.20 46.77 6245 [ -15.68( QP
4 0.2300] 3018 10.20 40.38 52451207 AVG
h 04260 30.85 10.19 41.04 AT.33 | -16.29) QP
6 04260 2398 1019 A7 47 33 | 13.16] AVG
7 05060 3375 10.20 43.95 56.00 | 12.05( QP
8 05060 26.57 10.20 3677 4600 | 923 AVG
g 06540 26.32 1027 36.55 55.00 | -19.41| QF
10 06540 18.80 1027 29.07 46.00 | -16.93) AVG
11 44700 4227 10.45 272 5600 | 328 QP
12 41700 2617 10.45 36.62 4600 938 | AVG

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




Reference No.: WTD22D05095850W002 V1

Neutral line:
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an.a dBuV

mn

Limit:
AYG:

0%

" prak

AVE

150 5 o HHz
o |, T | s | | ot [ ]
1 0.1538( 4360 1026 | 5386 | 6578 (-1182] QP
2 0.1538( 3082 1026 | 4108 | 5578 [-14.70| AVG
3 0.2340( 3400 1021 | 4421 | 6230 (1808 QP
4 0.2340( 2400 1021 421 | 5230|1800 AVG
l 03500 2853 1020 | 3873 | 5886 (-2023| QP
i 0.3500( 1733 1020 | 2753 | 4896 -2143] AVG
7 05060( 2463 1019 | 3487 | 5600 (-2113] QP
8 05060( 1713 1019 | 2732 | 4600 [-1868) AVG
g 1.0180 2557 1030 | 35487 | 56.00(-2013] QP
10 1.0180| 1385 1030 | 2425 | 4600 [-21.75] AVG
1 424200 41738 1047 | 5225 | 5600 -375| QP
12 42420| 2935 1047 | 3982 | 4600 | 618 | AVG

Waltek Testing Group Co., Ltd.
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Worst Mode: BLE mode (low channel )

Page 14 of 99

Live line:
ann dBul
i P i Limit:— —
5 i 5 e —
7 E bob ?
50 \ oo : '
AVES — i
an B SR A M SRR |15 L) "
'l G ] 1k qﬂ? N |' ‘
B | i e ; H
=[O O P O . 1, O S 1.1 e P A RO O | OO
l'll |I D Dol Ty ||"I I1riIllﬁvﬁjﬁ} "l'r ; I
ATRTY. M i I Jr‘.y-l}l'”'q.’] i “*--1r'I+'+L“ ||| 1 ek
20 }’]I"I'LJHJ .Iy I'.lL R | .d,u..i 1___1_..I.I|..,‘I|1:I.'....... .
ISR s ",
! i i .| o ! "\fl"x__
[ ST O O \
Lt F]
o
nisn 181 5 00 MHz
Freq. Feading | Factor | Result | Limit |Margin
No. | marz) | (dBuv) | (dB) | (dBuv) | dBuv |(dB) | D=t=cter| Rema
1 0.1530] 4281 | 1024 | 5305 | 6578 |-12.73] QP
2 0.1538] 3118 | 1024 | 4142 | 5578 |-14.36] AVG
3 02340 3450 | 1020 | 4470 | 6230 |-17.60] QP
] 02340] 2641 | 1020 | 3661 | 52.30|-1560] AVG
5 04260 3158 | 1019 | 4177 | 5733 |-1556] QP
& 04260 2453 | 1019 | 3472 | 4733 |-1261] AVG
7 05060 3387 | 1020 | 4417 | 56.00 |-11.83 QP
g 05060 26.83 | 1020 | 37.03 | 4600 | -8.97 | AVG
g 09340 2743 | 1029 | 37.72 | 56.00 |-18.28] QP
10 09340 16.61 | 10.29 | 2690 | 46.00 |-19.10] AVG
11 41740 4215 | 1045 | 5260 | 56.00| 340| QP
12 41740 2665 | 1045 | 37.10 | 46.00 | B.00| AVG

Waltek Testing Group Co., Ltd.
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Neutral line:
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m

11}

a0

40

20

dBu¥

= [ A TR A

Limit:

ANG:

150 5 o MHz
o | s | o | | [ o] =
1 01538 4165 1026 | 5191 | 6578 (1387 QP
2 01528 27.94 1026 | 3820 | 5578 [-17.58) AVG
3 02340 33739 10.21 4400 | 6230 (-1830| QP
4 02340 2393 10.21 3420 | 5230|1810 AVG
5 05060 2370 1019 | 3389 | 5600 (-2211] QP
& 0.5060) 1697 1019 | 2716 | 46.00 [-18.84) AVG
7 12540 2557 1030 | 3587 | 56.00 (-2013] QP
8 12540 1037 1030 | 2067 | 46.00 [-2533] AVG
a 41740| 4233 1047 | 5280 | 5600( -320) 0P
10 4.1740( 29.30 1047 | 3977 | 4600 €23 AVG
11 70300 3522 1040 | 4562 | 60.00(-14.38) QP
12 70900 1375 1040 | 2415 | 5000 | -2585| AVG

Waltek Testing Group Co., Ltd.
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8 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 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 _
(MHz) uv/m pistance uVv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400FF(kHz)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log(24000F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log("%?
88 ~ 216 150 3 150 20log(1%%)
216 ~ 960 200 3 200 20log%0)
Above 960 500 3 500 20log(®0”

8.1 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.
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8.2 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°

“ pectrum AMP ombining

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

Semi-anechoic 3m Chamber

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

Turn Table

ot
(o2
4—-——3-——-»|

System Analyzer Network
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

[ bore-sight antenna ]

A
1.5m .:
; AAAA
1 1
_I__

“S stem “Anal zer “ Network

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth.............ooooiiniiiiiiiee. 10kHz
Video Bandwidth.............cccceiiiiiiiiiiiiiis 10kHz
Resolution Bandwidth............ccccccoevvvviinnnnne, 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DetecCtor. ... PK
Resolution Bandwidth............ccccooevviiiiiinnnes 100kHz
Video Bandwidth.............ccccooiiiiiiiiiiiiiis 300kHz
Above 1GHz
Sweep Speed........ccccviiiieieeiiieeeee e, Auto
DeteCtor ... PK
Resolution Bandwidth............ccccccevviviinnnnne, 1MHz
Video Bandwidth..................ccoc 3MHz
DeteCtor.....oveeee s Ave.
Resolution Bandwidth............ccccccoevvvviinnnnne, 1MHz
Video Bandwidth............ccccoeviviiiiiiiiiiiiieeens 10Hz

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



Reference No.: WTD22D05095850W002 V1 Page 19 of 99

8.4

8.5

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.

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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8.6 Summary of Test Results

Wifi:
Test Frequency: 9KHz~30MHz

Remark: only the worst data (802.11b/g/n Low channel mode) were recorded.

Page 20 of 99

Measurement Correct | Extrapolatio Measurement Limits
Detector Margin
Frequency results dBuV factor n factor results (calculated) | dBuV/m
PK/QP dB
@3m dB/m dB dBuyV/m @30m @30m
Measurement Correct | Extrapolatio Measurement
(MHz) Detector Limits Margin
results factor n factor results (calculated)
802.11b
6.261 23.12 QP 21.84 40.00 4.96 29.54 | -24.58
15.960 25.65 QP 21.35 40.00 7.00 29.54 -22.54
24.680 24.35 QP 20.67 40.00 5.02 29.54 -24.52
802.11g
6.311 22.12 QP 21.84 40.00 3.96 29.54 | -2558
15.960 24.64 QP 21.35 40.00 5.99 29.54 -23.55
24.680 22.36 QP 20.67 40.00 3.03 29.54 -26.51
802.11n(HT20)
6.311 2412 QP 21.84 40.00 5.96 29.54 | -23.58
15.960 23.54 QP 21.35 40.00 4.89 29.54 -24.65
24.680 25.26 QP 20.67 40.00 5.93 29.54 -23.61
802.11n(HT40)
6.311 2462 QP 21.84 40.00 6.46 29.54 | -23.08
15.960 25.21 QP 21.35 40.00 6.56 29.54 -22.98
22.480 22.46 QP 20.67 40.00 3.13 29.54 -26.41
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Test Frequency : 30MHz ~ 8GHz

Page 21 of 99

RX Antenna SO0 Pert

Frequency Eecei.ver Detector ’;l;)rlre] Camesite Corrected 15:247/209/205
SRl Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Low Channel 2412MHz

22345 36.40 QP 14 1.2 H -11.62 24.78 46.00 | -21.22
223.45 32.15 QP 359 1.7 \% -11.62 20.53 46.00 -25.47
4824.00 51.81 PK 358 1.4 \Y -1.06 50.75 74.00 -23.25
4824.00 42.71 Ave 358 14 \% -1.06 41.65 54.00 -12.35
7236.00 46.80 PK 108 1.4 H 1.33 48.13 74.00 -25.87
7236.00 39.89 Ave 108 1.4 H 1.33 41.22 54.00 -12.78
2316.50 45.40 PK 122 1.5 Vv -13.19 32.21 74.00 -41.79
2316.50 39.83 Ave 122 1.5 \% -13.19 26.64 54.00 -27.36
2353.87 42.42 PK 125 1.7 H -13.14 29.28 74.00 -44.72
2353.87 36.83 Ave 125 1.7 H -13.14 23.69 54.00 -30.31
2489.13 4418 PK 271 1.8 Vv -13.08 31.10 74.00 -42.90
2489.13 36.56 Ave 271 1.8 \Y% -13.08 23.48 54.00 -30.52
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e Camesite Corrected 15:247/209/205
SRl Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Middle Channel 2437MHz

22345 35.32 QP 269 1.4 H -11.62 23.70 46.00 | -22.30
223.45 31.78 QP 227 1.1 \Y -11.62 20.16 46.00 -25.84
4874.00 51.03 PK 106 1.9 \Y% -0.62 50.41 74.00 -23.59
4874.00 43.22 Ave 106 1.9 \Y -0.62 42.60 54.00 -11.40
7311.00 46.63 PK 332 1.4 H 2.21 48.84 74.00 -25.16
7311.00 38.92 Ave 332 1.4 H 2.21 41.13 54.00 -12.87
2311.39 46.47 PK 231 1.5 Vv -13.19 33.28 74.00 -40.72
2311.39 37.25 Ave 231 1.5 \Y -13.19 24.06 54.00 -29.94
2365.33 42.23 PK 203 1.9 H -13.14 29.09 74.00 -44.91
2365.33 38.42 Ave 203 1.9 H -13.14 25.28 54.00 -28.72
2494.21 43.33 PK 330 1.7 Vv -13.08 30.25 74.00 -43.75
2494 .21 38.47 Ave 330 1.7 \ -13.08 25.39 54.00 -28.61
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: High Channel 2462MHz

22345 33.84 QP 147 | 2.0 H -11.62 2222 46.00 | -23.78
223.45 30.96 QP 327 1.8 \Y -11.62 19.34 46.00 -26.66
4924.00 49.65 PK 330 1.3 \Y% -0.24 49.41 74.00 -24.59
4924.00 44.20 Ave 330 1.3 \Y -0.24 43.96 54.00 -10.04
7386.00 4597 PK 158 1.7 H 2.84 48.81 74.00 -25.19
7386.00 38.18 Ave 158 1.7 H 2.84 41.02 54.00 -12.98
2310.83 46.71 PK 122 1.2 Vv -13.19 33.52 74.00 -40.48
2310.83 38.52 Ave 122 1.2 \Y -13.19 25.33 54.00 -28.67
2355.01 44.16 PK 19 1.1 H -13.14 31.02 74.00 -42.98
2355.01 36.05 Ave 19 1.1 H -13.14 22.91 54.00 -31.09
2494.99 44.76 PK 343 1.9 Vv -13.08 31.68 74.00 -42.32
2494 .99 37.83 Ave 343 1.9 \ -13.08 24.75 54.00 -29.25
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: Low Channel 2412MHz

22345 34.75 QP 173 1.7 H -11.62 23.13 46.00 | -22.87
223.45 30.57 QP 84 1.4 \Y -11.62 18.95 46.00 -27.05
4824.00 49.94 PK 201 1.4 \Y% -1.06 48.88 74.00 -25.12
4824.00 44 .47 Ave 201 1.4 \Y -1.06 43.41 54.00 -10.59
7236.00 45.21 PK 219 1.1 H 1.33 46.54 74.00 -27.46
7236.00 38.81 Ave 219 1.1 H 1.33 40.14 54.00 -13.86
2343.48 46.79 PK 41 1.4 Vv -13.19 33.60 74.00 -40.40
2343.48 38.96 Ave 41 1.4 \Y -13.19 25.77 54.00 -28.23
2357.80 42.74 PK 14 1.5 H -13.14 29.60 74.00 -44.40
2357.80 38.51 Ave 14 1.5 H -13.14 25.37 54.00 -28.63
2498.37 44.57 PK 48 1.9 Vv -13.08 31.49 74.00 -42.51
2498.37 36.15 Ave 48 1.9 \% -13.08 23.07 54.00 -30.93
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: Middle Channel 2437MHz

22345 33.70 QP 124 1.3 H -11.62 22.08 46.00 | -23.92
223.45 29.51 QP 168 1.9 \% -11.62 17.89 46.00 -28.11
4874.00 49.93 PK 86 1.1 \Y% -0.62 49.31 74.00 -24.69
4874.00 4422 Ave 86 1.1 \% -0.62 43.60 54.00 -10.40
7311.00 45.63 PK 250 1.4 H 2.21 47.84 74.00 -26.16
7311.00 39.37 Ave 250 1.4 H 2.21 41.58 54.00 -12.42
2348.88 45.55 PK 37 1.5 V -13.19 32.36 74.00 -41.64
2348.88 39.42 Ave 37 1.5 \% -13.19 26.23 54.00 -27.77
2381.27 42.56 PK 39 1.4 H -13.14 29.42 74.00 -44.58
2381.27 37.68 Ave 39 14 H -13.14 24.54 54.00 -29.46
2489.42 42.00 PK 14 1.9 V -13.08 28.92 74.00 -45.08
2489.42 38.08 Ave 14 1.9 \% -13.08 25.00 54.00 -29.00
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e Camesite Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: High Channel 2462MHz

22345 32.72 QP 122 1.4 H -11.62 21.10 46.00 | -24.90
223.45 30.02 QP 36 1.9 \Y -11.62 18.40 46.00 -27.60
4924.00 50.83 PK 212 1.4 \Y% -0.24 50.59 74.00 -23.41
4924.00 45.62 Ave 212 1.4 \Y -0.24 45.38 54.00 -8.62
7386.00 44.32 PK 80 1.5 H 2.84 47.16 74.00 -26.84
7386.00 38.10 Ave 80 1.5 H 2.84 40.94 54.00 -13.06
2322.13 45.55 PK 31 1.3 Vv -13.19 32.36 74.00 -41.64
2322.13 38.64 Ave 31 1.3 \Y -13.19 25.45 54.00 -28.55
2353.99 42.22 PK 240 1.2 H -13.14 29.08 74.00 -44.92
2353.99 36.35 Ave 240 1.2 H -13.14 23.21 54.00 -30.79
2485.00 43.52 PK 53 1.0 Vv -13.08 30.44 74.00 -43.56
2485.00 36.07 Ave 53 1.0 \% -13.08 22.99 54.00 -31.01
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n20: Low Channel 2412MHz

22345 33.95 QP 10 1.3 H -11.62 22.33 46.00 | -23.67
223.45 29.13 QP 40 1.7 \Y -11.62 17.51 46.00 -28.49
4824.00 50.46 PK 343 1.1 \Y% -1.06 49.40 74.00 -24.60

4824.00 45.95 Ave 343 1.1 \Y -1.06 44.89 54.00 -9.11
7236.00 43.61 PK 204 1.4 H 1.33 44.94 74.00 -29.06
7236.00 38.09 Ave 204 1.4 H 1.33 39.42 54.00 -14.58
2345.08 45.31 PK 103 1.9 Vv -13.19 32.12 74.00 -41.88
2345.08 38.99 Ave 103 1.9 \Y -13.19 25.80 54.00 -28.20
2372.88 42.64 PK 302 1.2 H -13.14 29.50 74.00 -44.50
2372.88 36.52 Ave 302 1.2 H -13.14 23.38 54.00 -30.62
2492.22 42.88 PK 292 1.1 Vv -13.08 29.80 74.00 -44.20
249222 37.86 Ave 292 1.1 \ -13.08 24.78 54.00 -29.22
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n20: Middle Channel 2437MHz

22345 34.21 QP 175 1.0 H -11.62 22.59 46.00 | -23.41
223.45 30.32 QP 1 1.2 \Y -11.62 18.70 46.00 -27.30
4874.00 49.66 PK 339 1.8 \Y% -0.62 49.04 74.00 -24.96
4874.00 46.42 Ave 339 1.8 \Y -0.62 45.80 54.00 -8.20
7311.00 44.78 PK 171 1.0 H 2.21 46.99 74.00 -27.01
7311.00 38.00 Ave 171 1.0 H 2.21 40.21 54.00 -13.79
2335.59 46.00 PK 99 1.1 Vv -13.19 32.81 74.00 -41.19
2335.59 39.35 Ave 99 1.1 \Y -13.19 26.16 54.00 -27.84
2357.10 42.37 PK 36 1.0 H -13.14 29.23 74.00 -44.77
2357.10 37.59 Ave 36 1.0 H -13.14 24.45 54.00 -29.55
2491.40 44.50 PK 239 1.6 Vv -13.08 31.42 74.00 -42.58
2491.40 37.49 Ave 239 1.6 \ -13.08 24 .41 54.00 -29.59
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n20: High Channel 2462MHz

22345 35.29 QP 87 1.5 H -11.62 23.67 46.00 | -22.33
223.45 29.79 QP 175 1.2 \Y -11.62 18.17 46.00 -27.83
4924.00 50.22 PK 55 2.0 \Y% -0.24 49.98 74.00 -24.02
4924.00 47.71 Ave 55 2.0 \Y -0.24 47 .47 54.00 -6.53
7386.00 44.66 PK 326 1.2 H 2.84 47.50 74.00 -26.50
7386.00 39.34 Ave 326 1.2 H 2.84 42.18 54.00 -11.82
2335.60 45.29 PK 51 1.2 Vv -13.19 32.10 74.00 -41.90
2335.60 39.89 Ave 51 1.2 \Y -13.19 26.70 54.00 -27.30
2355.72 43.16 PK 212 1.6 H -13.14 30.02 74.00 -43.98
2355.72 37.36 Ave 212 1.6 H -13.14 24.22 54.00 -29.78
2487.73 43.16 PK 305 1.7 Vv -13.08 30.08 74.00 -43.92
2487.73 38.77 Ave 305 1.7 \ -13.08 25.69 54.00 -28.31
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n40: Low Channel 2422MHz

22345 36.14 QP 39 1.4 H -11.62 24.52 46.00 | -21.48
223.45 30.05 QP 2 1.8 \Y -11.62 18.43 46.00 -27.57
4844.00 48.54 PK 154 1.5 \Y% -1.06 47.48 74.00 -26.52
4844.00 45.66 Ave 154 1.5 \Y -1.06 44.60 54.00 -9.40
7266.00 42.03 PK 80 1.8 H 1.33 43.36 74.00 -30.64
7266.00 38.27 Ave 80 1.8 H 1.33 39.60 54.00 -14.40
2319.86 46.44 PK 7 1.0 \Y% -13.19 33.25 74.00 -40.75
2319.86 39.89 Ave 7 1.0 \Y% -13.19 26.70 54.00 -27.30
2384.13 43.70 PK 55 1.8 H -13.14 30.56 74.00 -43.44
2384.13 38.40 Ave 55 1.8 H -13.14 25.26 54.00 -28.74
2499.14 43.11 PK 68 1.6 Vv -13.08 30.03 74.00 -43.97
2499.14 38.42 Ave 68 1.6 \% -13.08 25.34 54.00 -28.66
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Page 31 of 99

RX Antenna SO0 Pert

Frequency Eecei.ver Detector ’;l;)rlre] CEmEsEE Corrected 1524712097205
SRl Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n40: Middle Channel 2437MHz

22345 35.39 QP 110 1.7 H -11.62 23.77 46.00 | -22.23
223.45 29.87 QP 271 1.8 \% -11.62 18.25 46.00 -27.75
4874.00 48.59 PK 112 1.9 \Y% -0.62 47.97 74.00 -26.03

4874.00 46.11 Ave 112 1.9 \% -0.62 45.49 54.00 -8.51
7311.00 41.10 PK 258 1.5 H 2.21 43.31 74.00 -30.69
7311.00 37.66 Ave 258 1.5 H 2.21 39.87 54.00 -14.13
2338.81 46.77 PK 93 1.5 V -13.19 33.58 74.00 -40.42
2338.81 37.57 Ave 93 1.5 \% -13.19 24.38 54.00 -29.62
2378.91 4424 PK 338 1.6 H -13.14 31.10 74.00 -42.90
2378.91 37.82 Ave 338 1.6 H -13.14 24.68 54.00 -29.32
2496.32 42.94 PK 305 1.5 V -13.08 29.86 74.00 -44.14
2496.32 36.05 Ave 305 1.5 \ -13.08 22.97 54.00 -31.03
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Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n40: High Channel 2452MHz

22345 36.25 QP 163 1.3 H -11.62 24.63 46.00 | -21.37
223.45 30.68 QP 303 2.0 \Y -11.62 19.06 46.00 -26.94
4904.00 49.10 PK 106 1.2 \Y% -0.24 48.86 74.00 -25.14

4904.00 45.33 Ave 106 1.2 \Y -0.24 45.09 54.00 -8.91
7356.00 40.42 PK 45 1.9 H 2.84 43.26 74.00 -30.74
7356.00 37.64 Ave 45 1.9 H 2.84 40.48 54.00 -13.52
2345.52 46.66 PK 278 1.7 Vv -13.19 33.47 74.00 -40.53
2345.52 38.71 Ave 278 1.7 \Y -13.19 25.52 54.00 -28.48
2367.33 42.18 PK 288 1.3 H -13.14 29.04 74.00 -44.96
2367.33 37.79 Ave 288 1.3 H -13.14 24.65 54.00 -29.35
2488.87 43.35 PK 53 1.2 Vv -13.08 30.27 74.00 -43.73
2488.87 36.69 Ave 53 1.2 \% -13.08 23.61 54.00 -30.39

Test Frequency: 8GHz~25GHz

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

Test Frequency: 9KHz~26MHz
Remark: only the worst data (GFSK modulation Low channel mode) were recorded.

Page 33 of 99

Measurement St Correct | Extrapolatio Measurement Limits Margi
Frequency results dBuV e factor n factor results (calculated) | dBuV/m n
@3m dB/m dB dBpV/m @30m @30m dB
(MHz) Measurement . Correct | Extrapolatio Measurement s Margi
results factor n factor results (calculated) n
6.311 25.12 QP 21.84 40.00 6.96 2954 | -22.58
15.960 25.61 QP 21.35 40.00 6.96 29.54 | -22.58
22.480 23.56 QP 20.67 40.00 4.23 29.54 | -25.31
Test Frequency : 26MHz ~ 30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 18GHz
Turn
Frequency Recelver Detector table AT Corrected | Gorrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK Low Channel 2402MHz
269.33 36.50 QP 98 2.0 H -13.35 23.15 46.00 | -22.85
269.33 38.46 QP 241 1.5 \Y -13.35 25.11 46.00 -20.89
4804.00 43.84 PK 218 1.4 \Y% -1.06 42.78 74.00 -31.22
4804.00 40.34 Ave 218 14 \Y -1.06 39.28 54.00 -14.72
7206.00 43.85 PK 121 1.7 H 1.33 45.18 74.00 -28.82
7206.00 36.29 Ave 121 1.7 H 1.33 37.62 54.00 -16.38
2337.04 46.21 PK 268 1.1 Vv -13.19 33.02 74.00 -40.98
2337.04 38.05 Ave 268 1.1 \ -13.19 24.86 54.00 -29.14
2366.43 43.60 PK 23 1.2 H -13.14 30.46 74.00 -43.54
2366.43 36.65 Ave 23 1.2 H -13.14 23.51 54.00 -30.49
2497.75 42.59 PK 258 1.7 \Y -13.08 29.51 74.00 -44.49
2497.75 37.01 Ave 258 1.7 \Y -13.08 23.93 54.00 -30.07
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Turn
Frequency Receiver Detector table AT Corrected | Corrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK Middle Channel 2440MHz

269.33 36.63 QP 275 1.0 H -13.35 23.28 46.00 | -22.72
269.33 37.08 QP 214 1.1 \Y -13.35 23.73 46.00 -22.27
4880.00 43.46 PK 12 1.1 \Y% -0.62 42.84 74.00 -31.16
4880.00 39.18 Ave 12 1.1 \Y -0.62 38.56 54.00 -15.44
7320.00 43.52 PK 94 1.5 H 2.21 45.73 74.00 -28.27
7320.00 37.09 Ave 94 1.5 H 2.21 39.30 54.00 -14.70
2332.53 45.22 PK 238 1.8 \Y -13.19 32.03 74.00 -41.97
2332.53 38.79 Ave 238 1.8 \Y -13.19 25.60 54.00 -28.40
2382.39 43.29 PK 183 1.5 H -13.14 30.15 74.00 -43.85
2382.39 39.00 Ave 183 1.5 H -13.14 25.86 54.00 -28.14
2490.95 44.00 PK 131 1.3 \ -13.08 30.92 74.00 -43.08
2490.95 38.45 Ave 131 1.3 \ -13.08 25.37 54.00 -28.63
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Turn
Frequency Recelver Detector table A Corrested | Corrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK High Channel 2480MHz
269.33 36.43 QP 270 1.9 H -13.35 23.08 46.00 | -22.92
269.33 38.46 QP 110 1.5 \Y -13.35 25.11 46.00 -20.89
4960.00 43.98 PK 232 1.2 Vv -0.24 43.74 74.00 -30.26
4960.00 38.45 Ave 232 1.2 \Y -0.24 38.21 54.00 -15.79
7440.00 44.00 PK 303 1.9 H 2.84 46.84 74.00 -27.16
7440.00 36.29 Ave 303 1.9 H 2.84 39.13 54.00 -14.87
2313.32 46.32 PK 357 1.8 \Y -13.19 33.13 74.00 -40.87
2313.32 38.06 Ave 357 1.8 \Y -13.19 24 .87 54.00 -29.13
2388.10 42.93 PK 345 1.3 H -13.14 29.79 74.00 -44.21
2388.10 36.75 Ave 345 1.3 H -13.14 23.61 54.00 -30.39
2498.75 43.30 PK 112 1.9 \ -13.08 30.22 74.00 -43.78
2498.75 38.71 Ave 112 1.9 \Y -13.08 25.63 54.00 -28.37

Test Frequency: 18GHz~25GHz

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

Page 36 of 99

Modulation On time(ms) Period(ms) o Duty Cycle | Average
Cycle(%) Factor(dB) [ Factor(dB)
802.11b 100 100 100 0 0
802.11g 100 100 100 0 0
802.11n20 100 100 100 0 0
802.11n40 100 100 100 0 0
BLE 0.6240 0.3800 164.21 -2.15 4.31
Remark:

1) Duty Cycle=On Time/Period
2) Duty Cycle Factor=10*log(1/Duty cycle)

3) Average Factor=20 log + Duty Cycle
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1Rm
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Page 37 of 99

Test Plot
802.11b

REBW 10 MHz
VBW 10 MHz
SWT 10nms

M1[1]

14.64 dBm
1.260000000 ms

|M1
["

10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

1.0 ms/

1Rm
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

802.11g

REBW 10 MHz
VBW 10 MHz
SWT 10nms

M1[1]

13.11 dBm
9.200000000 ms

|

M1
Y.

10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

1.0 ms/
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802.11n20

Offs 0.50 dB REBW 10 MHz
Att 30dB VBW 10 MHz M1[1]
Ref 20.50 dBm SWT 10nms

13.18 dBm
4.160000000 ms

| &

LRm o B

Max

OdBrr.‘

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz 1.0 ms/

802.11n40

Offs 0.50 dB REBW 10 MHz
Att 30dB VBW 10 MHz M1[1]
Ref 20.50 dBm SWT 10nms

8.42 dBm
3.340000000 ms

1Rm ‘ M1

Max 10 dBm Y.

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.422 GHz 1.0 ms/
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®

Page 39 of 99

Offs 0.50 dB * RBW 10 MHz
* Att 30 dB VBW 10 MHz D2[1] -0.01 dB
Batt Ref 20.50 dBm * SWT 2ms 624.000000000 ps
‘ M1[1] 5.25 dBm
1Pk 676.000000000 ps
Max 10 dBm I“‘IJ. D1D1[1]1p2 -0.11 dBj}
7 4 000000 5]
0 dBm
10 dBm
0 dBm
B0 dBm
sct. Mo asm Lt M.JJWM
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 200.0 ps/
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10 Conducted Spurious Emissions

Test Requirement: FCC CFRA47 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.

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



Reference No.: WTD22D05095850W002 V1

10.2 Test Result

Page 41 of 99

9KHz — 30MHz
802.11b
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -37.97 dBm
Ref 20.50 dBm SWT 5ms 638.000000000 kHz
1Pk ‘
May | 10 dBm
0 dBrr.‘
-10 dBm
-20 dBm
30 dBm
1
= O dBIII
= UJIM%
60 dBL W‘NWW-'N;J'LI:- PP VANV SR S FOU
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -37.96 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
May | 10 dBm
0 dBrr.‘
-10 dBm
-20 dBm
-30 dBm
1
O dBIII
B Lm*"WM
.60 dBI!I‘u MJMWQM" THVEE U [ AT W btk
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] -37.85 dBm
Ref 20.50 dBm SWT Sms 578.000000000 kHz
1Pk ‘
Max 10 dBm
0 dBm ‘
-10 dBm
-20 dBm
-30 dBm
1
- O dBIII
el
.60 dBI!I‘u *‘“"“HJ“«»"'qllf‘\u‘,..tJ“Ln AL A L on T |
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11g
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] -37.82 dBm
Ref 20.50 dBm SWT Sms 578.000000000 kHz
1Pk ‘
Max 10 dBm
0 dBm ‘
-10 dBm
-20 dBm
-30 dBm
1
- O dBIII
PP,
60 dBm Mumwm RV PSR SO PSS
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -37.87 dBm
Ref 20.50 dBm SWT 5ms 638.000000000 kHz
1Pk ‘
Max 10 dBm
] dBrr.‘
-10 dBm

Mg oty Rad=is e

-70 dBm

Start 9.0 kHz Stop 30.0 MHz

High Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] -38.23 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz

1Pk ‘
max |10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-30 dBm
1

0 dBm

Sl
S

-60 dBm ETRPE

R e

§
<
-
=

-70 dBm

Start 9.0 kHz Stop 30.0 MHz
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802.11n HT20

Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -36.92 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm
0 dBrr.‘
-10 dBm
-60 dBm M iebbnpcufy e isshy bl potooprring I'-J‘u*-u'v'!uw-*'aw
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -37.29 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm
0 dBrr.‘
-10 dBm
-20 dBm
30 dBm
1
- O dBIII
” %MM
60 dBT wruh gl gl A A |“‘.."Jw;.thw W
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz M1[1] -36.99 dBm

Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

0 dBm ‘

-10 dBm

-20 dBm

-60 dBm

by b 1

Aot My m ol e Bt 4

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

802.11n HT40

Low Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1]
Ref 20.50 dBm SWT 5ms

-37.01 dBm
578.000000000 kHz

1Pk ‘

Max 10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-30 dBm
iyl

0 dBm

ek
|M%”"Mmmw

Lelibd beiid

-70 dBm

-60 dBm Lot Wbl

- .'Juiw.i‘_u,\u‘.v sl

Start 9.0 kHz

Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1]
Ref 20.50 dBm SWT 5ms

578.000000000 kHz

-38.06 dBm

1Pk ‘
max |10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-30 dBm

1
O dBIII

ek
IM*“"*Uw*"‘uhmnw

SEATOPI (| A
it

-60 dBm

-70 dBm

P I
R L B

IPPPS | R
AT PRI T

Start 9.0 kHz

Stop 30.0 MHz

High Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1]
Ref 20.50 dBm SWT 5ms

638.000000000 kHz

-38.15 dBm

1Pk ‘

Max 10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-60 dBm . T NN T
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
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BLE
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -35.16 dBm
Ref 20.50 dBm SWT 330ms 578.000000000 kHz
1Pk ‘
Max 10 dBm
0 dBm ‘
-10 dBm

LT TR,

i Ll A Au sl

Start 9.0 kHz

Stop 30.0 MHz

Middle Channel

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

REW 100 kHz
VBW 300 kHz
SWT 330ns

M1[1]

578.000000000 kHz

-37.67 dBm

1Pk ‘

Max 10 dBm

OdBrr.‘

-10 dBm

-20 dBm

i s all e
e by

-70 dBm

Y | TR
o ot

Start 9.0 kHz

Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -37.16 dBm
Ref 20.50 dBm SWT 330ms 578.000000000 kHz

1Pk ‘

Max 10 dBm

OdBrr.‘

-10 dBm

-20 dBm

"\L‘"Wr" FRATIRI P ERRPTTIN WY S

toad ot Ml o
M y otk ekl

Start 9.0 kHz Stop 30.0 MHz
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Above 30MHz
802.11b

Low Channel
Agilent Spectrum Analyzer - Swept SA
Fundamental T : . = s Typw: RS
Marker 223.726530000000GHz [N, T
IF Gain:Low #Atten: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
Stop 25.00 GHz
Sweep 3.081 s (1001 pts)
MER MODE TRC SCL x ¥ FUNCTION FUNCTION WADTH FUNCTION VALLIE -~
Middle Channel
Agilent Spectrum Analyzer - Swept SA
KT B 2 ENE ry 13 2
Fundamental Marker 2 23.726530000000 GHz Avg Typa: RMS

PNO: Fast o Trig:Free Run Avg|Held:=100/100
1F Gain:Low SAtten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

MER MODE TRC SCL % 3 FUNCTION FUNCTION WIDTH FUNCTION VALLIE -
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High Channel

F d t I Agilont Spectrum Analyrer - Swept SA
undamenta I : ] e i
ar . ™ Avg Type: RMS
Marker 2 23.651620000000 GHz W vogFresfun A:JHm.ﬂwmo
IF Gain:Low #Atten: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
Stop 25.00 GHz
Sweep 3.081 5 (1001 pts)
MER MODE TRC SCL x ¥ FUNCTION FUNCTION WADTH FUNCTION VALLIE -~
Low Channel
Agilont Spectrum Analyrer - Swept SA
Fundamental TH

L o ENEE 1L 5 e 11:52:14 AM
arkar 2 ™ Avg Typa: AMS

Marker 2 23.676590000000 GHz W vogFresfun A:JHm.ﬂwﬂoo

IFGain:Low SAtten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

MER MODE TRC SCL % 3 FUNCTION FUNCTION WIDTH FUNCTION VALLIE -
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Middle Channel

Agilont Spectrum Analyzer - Swopt SA
i) RL

Fundamental ; > Becons
ar . ™ Avg Type: RMS
Marker 2 23.651620000000 GHz W vogFresfun a::|H:I’:>1wJ‘100
IF Gain:Low #Atten: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
Stop 25.00 GHz
Sweep 3.081 5 (1001 pts)
MER MODE TRC SCL » s FUNCTION FUNCTION WADTH FLING -~
High Channel
Agilont Spectrum Analyrer - Swept SA
Fundamental T

arker 2 23 ] z o g Type: RS
Marker 2 23.776470000000 GHz B gFresrin A\:,:|H:;.>1w.l‘100
IFGain:Low SAtten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

MER MODE TRC SCL o 3 FUNCTION FUNCTION WIDTH FLINE -
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802.11n HT20

Low Channel
F d t I Agilont Spectrum Analyrer - Swept SA
undamenta L C 2 ErE L T
arker 2 2 z Avg Typa: RMS
Marker 2 23.701560000000 GHz W vogFresfun m:':le;1mw
IFGain:Low FAtten: 30 dB
Ref Offset 05 dB
Ref 20.50 dBm
Stop 25.00 GHz
Sweep 3.081 5 (1001 pts)
MER MODE TRC SCL *® 1 FUNCTION FUNCTION WIDTH FUNCTION VALLIE ~
Middle Channel
Agilont Spectrum Analyrer - Swept SA
X [ 7] LTk r 13 2
arker 2 2 z Avg Typa: RMS
Marker 2 23.751500000000 GHz W vogFresfun m:':le;1mw
IFGain:Low FAtten: 30 dB
Ref Offset 05 dB
Ref 20.50 dBm
Fundamental

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

MER MODE TRC SCL % 3 FUNCTION FUNCTION WIDTH FUNCTION VALLIE -
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High Channel

Agilont Spectrum Analyzer - Swopt SA
i) RL

arker 2 23 40 r = " ava Type: RMS
Fundamental Marker 223.501440000000 Gz [N MaTwu Bl
IFGain:Low #Atten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION FUNETION WD TH FUNCTION VALLIE

802.11n HT40

Low Channel
Agilont Spectrum Analyrer - Swept SA
i) L

arxker ) ) z e :..q' Typa: RMS
Fundamental Marker 2 23.651620000000 GHz Ed = I;f.:“‘:;;";" m::le.ﬂmw

IFGain:Low

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION FUNETION WD TH FUNCTION VALLIE
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Middle Channel

Fundamental e

arker 223 ] z o g Type: RS
Marker 2 23.776470000000 GHz B gFresrin A\:,:|H:;.>1w.l‘100
IFGain:Low SAtten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION FUNETION WD TH FUNCTION VALLIE

High Channel

Agilont Spectrum Analyzer - Swopt SA
i) RL

arker 2 23 ] z o g Type: RS
Marker 2 23.651620000000 GHz B gFresrin A\:,:|H:;.>1w.l‘100
IFGain:Low SAtten: 30 dB

Ref Offset 05 dB
Ref 20.50 dBm

Fundamental

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION FUNETION WD TH FUNCTION VALLIE
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BLE
Low Channel
Agilont Spectrum Analyrer - Swept SA
Fundamental Marker 2 2565162008000 GHE = g Type: S
= = PNO: Fast o Trig:Free Run Avg|Held:=100/100
IF Gain:Low #Atten: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
Stop 25.00 GHz
Sweep 3.081 5 (1001 pts)
FUNCTION FUNCTION WADTH FUNCTION VALLIE
Middle Channel
Agilont Spectrum Analyrer - Swept SA
e L [ 2 ENSE T M
ar . ™ Avg Type: RMS
Marker 2 23.726530000000 GHz W vogFresfun A:JHm.ﬂwmo
IF Gain:Low #Atten: 30 dB
Fundamental

Ref Offset 05 dB
Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION FUNETION WD TH FUNCTION VALLIE
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Fundamental

Page 56 of 99

High Channel

Agilont Spectrum Analyzer - Swopt SA
i) RL [

Marker 2 23,52641000000 GHz

PNO: Fast o Trig:Free Run
1F Gain:Low SAtten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

* Avg Typa: RMS
AvglHold> 100100

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION

FUNCTION WIDTH
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11

111

Band Edge Measurement

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 Limit: Regulation 15.247 (d),In any 100 kHz bandwidth outside the frequency band 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)).

Test Mode: Transmitting

Test Produce

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

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

Offs 0.50 dB * RBW 100 kHz
*Att 30 dB *VBW 300 kHz M2[1] -47.44 dBm
Batt Ref 20.50 dBm SWT 15ms 2.398050000 GHz
‘ M1[1] -48.05 dBm
1Rm 2.400000000 GHz
Max 10 dBm
0 dBm D1 2.750 dBm leulm‘lu]
-10 dBm |‘I‘H
-20 dBm i
D2 -27.250 dBm {
_30 dBIII ( \
-40 dBm U 1
g \M
_SO dBIII ﬂ u*m‘-
L, EWTTS I W RWHYE SRSl
-70 dBm
F1
|

Start 2.31 GHz

Stop 2.432 GHz

TX 11b: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
“*Att 30 dB VBW 300 kHz M2[1] -50.97 dBm
Batt Ref 20.50 dBm SWT 10ms 2.488020000 GHz
‘ M1[1] -51.79 dBm
2.483500000 GHz
I{,IRm 10 dBm
ax D1 7.000 dBm
0 dBm E
T
-10 dBm J; \#11‘
-20 dBm I t
—’—DZ -23.000 dBm )

A

d
_30 dBIII w

1 Mp
A Pt g
-70 dBm
F1
i
Start 2.442 GHz Stop 2.5 GHz
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®
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TX 11g: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -45.72 dBm
Patt Ref 20.50 dBm SWT 15ms 2.398520000 GHz
‘ M1[1] -44.94 dBm
1RmM 2.400000000 GHz
May |10 dBm
0 dBm
D1 -3.750 dBmi
-10 dBm };*”WW
-20 dBm f
'30 dBIII l! ||
D2 -33.750 dBrm f l
'40 dBIII :\ﬁ M
'SO dBIII Iﬂ 'l‘{“
JHEMBL - 4 .-vJ. ridh :A.mj
-70 dBm
i

Start 2.31 GHz

Stop 2.432 GHz

Max

TX 11g: Band edge-right side

Offs 0.50 dB  RBW 100 kHz

* Att 30 dB VBW 300 kHz M2[1] -50.74 dBm
Batt Ref 20.50 dBm SWT 10ms 2.484890000 GHz
M1[1] -52.31 dBm

1Rm ‘

2.483500000 GHz

10 dBm

0 dBm D1

-10 dBm

-1.360 dBm

/

P

-20 dBm /

| =30 dBm—p- 37 3¢0

dBm

-40

E/I'Z

-50 dBm

™
w‘llhvu

-60 dBm

-70 dBm

Start 2.442 GHz

Stop 2.5 GHz
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TX 11n HT20: Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
“ Att 30 dB * VBW 300 kHz M2[1] -44.70 dBm
Batt Ref 20.50 dBm SWT 15ms 2.398520000 GHz
‘ M1[1] -45.57 dBm
1RmM 2.400000000 GHz
Max 10 dBm
0 dBm

D1 -3.860 dBm NJ;‘%
-10 dBm

-20 dBm

D2 -33.860 dBm

|
| |
-30 dBm F I

-40 dB|||| i \ML“
-50 dBm k

’ N
-70 dBm
F1
|
Start 2.31 GHz Stop 2.432 GHz

TX 11n HT20: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -46.79 dBm
Patt Ref 20.50 dBm SWT 10ms 2.484540000 GHz
‘ M1[1] -46.73 dBm
:1,2;,: 10 dBn 2.483500000 GHz

ﬂdﬂ%ol -0.420 dBmiT
-10 dBm 1

roash
I

Wéz -30.420 dBm M
-40 dBm bl

| S
-50 dBm -

-60 dBm

WW

-70 dBm

Start 2.442 GHz Stop 2.5 GHz

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



Reference No.: WTD22D05095850W002 V1

®

"

1Rm
Max

Offs 0.50 dB * RBW 100 kHz
Att 30dB * VBW 300 kHz M2[1] -40.20 dBm
Batt Ref 20.50 dBm SWT 15ms 2.398290000 GHz
‘ M1[1] -40.20 dBm
2.400000000 GHz
10 dBm
0 dBm
D1 -5.600 dBmi
-10 dBm JW'" ( - “““
-20 dBm ) \
'30 dBIII J \
D2 -35.600 dBm 1 IL
-40 dBm *’Vﬁﬂ
-50 dBm -
B AR o
-70 dBm
i
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TX 11n HT40: Band edge-left side

Start 2.31 GHz

Stop 2.452 GHz

"

1Rm
Max

Offs 0.50 dB * RBW 100 kHz
Att 30 dB * VBW 300 kHz M2[1] -38.62 dBm
Patt Ref 20.50 dBm SWT 10ms 2.484690000 GHz
‘ M1[1 -43.50 dBm
2.483500000 GHz
10 dBm
0 dBm
D1 -3.530 d_‘B.‘III_I M
-10 dBm STl

TX 11n HT40: Band edge-right side

O

-20 dBm

dBrm

-30 dB|||JI
mD? -33.530
- |“

Waltek Testing Group Co.

http://www.waltek.com.cn

-50 dBm
-60 dBm “‘“‘my W )
-70 dBm
F1
|
Start 2.422 GHz Stop 2.52 GHz
, Ltd.



Reference No.: WTD22D05095850W002 V1 Page 62 of 99

BLE: Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB VBW 300 kHz M2[1] -50.25 dBm
Batt Ref 20.50 dBm * SWT 330ms 2.399680000 GHz
‘ M1[1] -47.63 dBm
1Pk 2.400000000 GHz
May |10 dBm
D1l 4.650 dBm
0 dBm
-10 dBm
D2 -15.350 dBm
-20 dBm
-30 dBm
'40 dBIII \
-50 dBm
Al s AP upd A ettt TP FTIPR IuLl'n_J \Wm.
-60 dBm
-70 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz
BLE: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 30 dB VBW 300 kHz M2[1] -53.09 dBm
Batt Ref 20.50 dBm * SWT 330ms 2.496853000 GHz
‘ M1[1] -53.83 dBm
1Pk 2.483500000 GHz
May |10 dBm
D1 4.050 dBm
0 dBm /H\
-10 dBm .
D2 115.950 dBmy
-20 dBm j H
'30 dBIII k
'40 dBI|II JJ
-50 dBm A a4 e
i l:-..-i':.‘«-‘ e’ W“Mﬂmwuww«u i Y PN
-60 dBm
-70 dBm
i

CF 2.485 GHz

Span 30.0 MHz
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12 6 dB Bandwidth and 99% Bandwidth Measurement

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

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 : RBW = 1~5% DTS OBW, VBW = 3 RBW

12.2 Test Result:

13 Operation mode Test Channel 6dB Bandwidth (MHz) | 99% Bandwidth (MHz)
Channel 1 9.546 12.224
TX11b Channel 6 9.526 12.384
Channel 11 9.510 12.384
Channel 1 15.110 16.800
TX 11g Channel 6 15.730 16.950
Channel 11 15.700 16.850
Channel 1 15.110 17.550
TX11n HT20 Channel 6 16.300 17.820
Channel 11 16.280 17.766
Channel 3 35.170 36.410
TX 11n HT40 Channel 6 35.420 36.630
Channel 9 35.060 36.190
Channel 0 0.670 1.048
BLE Channel 19 0.665 1.045
Channel 39 0.684 1.043
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Test result plot:
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6dB Bandwidth
Mode: TX 11b channel 1

C
HIFGalniLow

Ref 12.50 dBm

H#Res BW 100 kHz
Occupied Bandwidth
12.218 MHz

61.111 kHz
9.546 MHz

Transmit Freq Error
x dB Bandwidth

Canter Frag: 2412000000 GHz

113838 AM A
Radie Std: Nens
Trig: Free Run
#Atten: 30 dB

Avg|Hold> 1001100
Radic Device: BTS

#VBW 300 kHz

Total Power 22,9 dBm

OBW Power
x dB

STATUS

Mode: TX 11b channel 6

HIFGalniLow

Ref 12.50 dBm

H#Res BW 100 kHz

Occupied Bandwidth
12.339 MHz

107.52 kHz
9.526 MHz

Transmit Freq Error
x dB Bandwidth

Canter Frag: 2437000000 GHz

113855 AM 07, 2002
Radie Std: Nens

Trig: Free Run
#Atten: 30 dB

Avg|Hold> 1001100
Radic Device: BTS

#VBW 300 kHz

Total Power 22,4 dBm

OBW Power
x dB

STATUS
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Mode: TX 11b channel 11

Canter Frag: 2462000000 GHz

oo Trig:Free Run Avg|Held:100/100
HIFGaln:Leaw #Atten: 30 dB Radic Device: BTS

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 22.2 dBm
12.397 MHz

Transmit Freq Error -168.94 kHz OBW Power

x dB Bandwidth 89.510 MHz x dB

= STATUS

Mode: TX 11g channel 1

= ] 11:36:43AM An
Cantar Frag: 2.412000000 GHz Radie Std: Nens
oo Trig:Free Run Avg|Held:100/100
FIFGain:Low FAtten: 30 dB Radic Device: BTS

Ref 12.50 dBm
!
|

Epan 25 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms

Occupied Bandwidth Total Power 18.1 dBm
16.310 MHz

Transmit Freq Error 25.289 kHz OBW Power
x dB Bandwidth 15.11 MHz x dB

= STATUS
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Mode: TX 11g channel 6

= ] 11:35:58 AM A
Cantar Frag: 2437000000 GHz Radie Std: Nens
oo Trig:Free Run Avg|Held:100/100
FIFGain:Low FAtten: 30 dB Radic Device: BTS

Epan 25 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms

Occupied Bandwidth Total Power 19.5 dBm
16.402 MHz

Transmit Freq Error 48.784 kHz OBW Power
x dB Bandwidth 15.73 MHz x dB

= STATUS

Mode: TX 11g channel 11

7 ] 11:40:138M Ar
Cantar Frag: 2.462000000 GHz Radie Std: Nens
Trig: Free Run Avg|Held:100/100

#Atten: 30 dB Radic Device: BTS

Epan 25 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms

Occupied Bandwidth Total Power 19.9 dBm
16.380 MHz

Transmit Freq Error -58.651 kHz OBW Power
x dB Bandwidth 15.70 MHz x dB

= STATUS
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Mode: TX 11n HT20 channel 1

HIFGalniLow

Ref 12.50 dBm

H#Res BW 100 kHz
Occupied Bandwidth
17.475 MHz

28.499 kHz
15.11 MHz

Transmit Freq Error
x dB Bandwidth

=

Canter Frag: 2412000000 GHz
Trig: Free Run Avg|Held:100/100
#Atten: 30 dB

#VBW 300 kHz

Total Power 17.7 dBm

OBW Power
x dB

STATUS

Epan 27 MHz
Sweep 3.333 ms

Mode: TX 11n HT20 channel 6

i) H 7]
Center Freq 2.437000000 GHz

.
HIFGalniLow

Ref 12.50 dBm

H#Res BW 100 kHz

Occupied Bandwidth
17.553 MHz

30.117 kHz
16.30 MHz

Transmit Freq Error
x dB Bandwidth

=

Canter Frag: 2437000000 GHz
Trig: Free Run Avg|Held:100/100
#Atten: 30 dB

#VBW 300 kHz

Total Power 20.0 dBm

OBW Power
x dB

STATUS

11:40:55 AM An
Radie Std: Nens

Radic Device: BTS

Epan 27 MHz
Sweep 3.333 ms
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Mode: TX 11n HT20 channel 11

Canter Frag: 2462000000 GHz
oo Trig:Free Run Avg|Held:100/100
HIFGaln:Low #Atten: 30 dB Radio Device: BTS

Ref 12.50 dBm

Epan 27 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 19.5 dBm
17.527 MHz

Transmit Freq Error -58.836 kHz OBW Power
x dB Bandwidth 16.28 MHz x dB

= STATUS

Mode: TX 11n HT40 channel 3

= ] 114138 AM A
Cantar Frag: 2422000000 GHz Radie Std: Nens
oo Trig:Free Run Avg|Held:100/100
FIFGain:Low FAtten: 30 dB Radic Device: BTS

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.1 dBm
35.782 MHz

Transmit Freq Error 91.006 kHz OBW Power
x dB Bandwidth 35.17 MHz x dB

= STATUS
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Mode: TX 11n HT40 channel 6

HIFGalniLow

H#Res BW 100 kHz
Occupied Bandwidth
35.865 MHz

116.17 kHz
35.42 MHz

Transmit Freq Error
x dB Bandwidth

=

Canter Frag: 2437000000 GHz
‘BglHold> 1001100

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power 18.7 dBm

OBW Power
x dB

STATUS

Mode: TX 11n HT40 channel 9

HIFGalniLow

Ref 12.50 dBm

H#Res BW 100 kHz

Occupied Bandwidth
35.485 MHz

-13.753 kHz
35.06 MHz

Transmit Freq Error
x dB Bandwidth

=

7 ] 11!
Cantar Frag: 2.452000000 GHz Radie Std: Nens

Trig: Free Run Avg|Held:100/100

#Atten: 30 dB Radic Device: BTS

#VBW 300 kHz

Total Power 19.3 dBm

OBW Power
x dB

STATUS
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99% Bandwidth
Mode: TX 11b channel 1

Ref dBm t 3 B
zo Offpet 0. dB
Ex
L v
= UGS i i i S8
| U
v i
40
50
— 60
70
Center 2.412 GHz 1.6 MHz/ Span 16 MHz
Date: 1.JUN.2022 16:54:59
Mode: TX 11b channel 6
® *R 0 kHz 3
Ref 20.5 4dBm *Att 30 dB ’ ‘. .'_:I."
Offpet 0
Ex
T SAVAWS)
=z MN\/\.VV\ /v\.r AnA

Center 2.437 GHz 1.6 MHz/ Span 16 MHz

Date: 1.JUN.2022 16:56:47
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Mode: TX 11b channel 11

20 offpet 0

Center 2.462 GHz 1.6 MHz/ Span 16 MHz

Date: 1.JUN.2022 16:57:15

Mode: TX 11g channel 1

20 offpet 0

Center 2.412 GHz 2.5 MHz/ Span 25 MHz

Date: 1.JUN.2022 16:53:14
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Mode: TX 11g channel 6

Ref dBm t 3 B
20 offpet 0
Ex
== A My

Center 2.437 GHz 2.5 MHz/ Span 25 MHz

Date: 1.JUN.2022 16:53:47

Mode: TX 11g channel 11

<® *R
L 20.5 *Att 0 dE =

Ref dBm £ 30 dB
zo offpet 0
| A ]
=0 A [

m.ﬁ e
40

-50

—60

70

Center 2.462 GHz 2.5 MHz/ Span 25 MEHz

Date: 1.JUN.2022 16:54:23
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Mode: TX 11n HT20 channel 1

20 offpet 0

Center 2.412 GHz 2.7 MHz/ Span 27 MHz

Date: 1.JUN.2022 16:45:18

Mode: TX 11n HT20 channel 6

® R 0 kHz Mark
T 20.5 *Att 0 dE 5 5 ms

20 offpet 0

Center 2.437 GHz 2.7 MHz/ Span 27 MHz

Date: 1.JUN.2022 16:48:40
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Mode: TX 11n HT20 channel 11

Ref dBm t 3 B
20 offpet 0
Ex
T ] i

Center 2.462 GHz 2.7 MHz/ Span 27 MHz

Date: 1.JUN.2022 16:49:10

Mode: TX 11n HT40 channel 3

<® *R
L 20.5 *Att 0 dE =

MHEz

MHEZz
Ref dBm t 3 B
zo offpet 0
W o= =
N
T |t Y T B
== 7|
-
40
- 50
- 60
70
Center 2.422 GHz 5.5 MHz/ Span 55 MHz

Date: 1.JUN.2022 16:50:26
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Mode: TX 11n HT40 channel 6

Ref dBm t 3 B
zo Offpet 0
ISR =
e Y
== /{"‘"’"’ Y \\
By Yy
'\,\’,‘/' M
40
50
—60
70
Center 2.437 GHz 5.5 MHz/ Span 55 MHz
Date: 1.JUN.2022 16:50:56
Mode: TX 11n HT40 channel 9
® *R MHz 3
"V MH=z
Ref 20.5 4dBm *Att 30 dB 5
zo offpet 0
[~ -
I /qf ' ‘49'\"
40
- 50
- 60
70
Center 2.452 GHz 5.5 MHz/ Span 55 MHz

Date: 1.JUN.2022 16:51:44
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i) H 7]
Ref Value 14.50 dBm

Ref 14.50 dBm

H#Res BW 100 kHz

Occupied Bandwidth
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BLE: channel 0

Canter Frag: 2.402000000 GHz
oo Trig:Free Run Avg|Held:100/100

HIFGaln:Low #atten: 30 dB

#VBW 300 kHz

Total Power 11.9 dBm

1.0483 MHz

Transmit Freq Error
x dB Bandwidth

=

7.4789 kHz
670.0 kHz

OBW Power
x dB

STATUS

050 2
Radie Std: Nens

Radic Device: BTS

i) H 7]
Center Freq 2.440000000 GHz

Ref 14.50 dBm

Center 2.44 GHz
“Res BW 100 kHz

Occupied Bandwidth

BLE: channel 19

Canter Frag: 2440000000 GHz
oo Trig:Free Run Avg|Held:100/100

HIFGaln:Low #atten: 30 dB

#VBW 300 kHz

Total Power 13.0 dBm

1.0455 MHz

Transmit Freq Error
x dB Bandwidth

=

6.275 kHz
665.0 kHz

OBW Power
x dB

STATUS

Radic Device: BTS
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BLE: channel 39

7 ] 05:01553 P dur
Cantar Frag: 2480000000 GHz Radie Std: Nens

& Trig:Free Run Avg|Held:100/100
HIFGaln:Leaw #Atten: 30 dB Radic Device: BTS

Ref 14.50 dBm

Center 2.48 GHz
“Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.3 dBm
1.0430 MHz

Transmit Freq Error 4.513 kHz OBW Power
x dB Bandwidth 684.0 kHz x dB

= STATUS
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14 Maximum Peak conducted Output Power

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

14.1 Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019

section 8.3.1.1 (For BLE)

This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than the DTS bandwidth.

a)Set the RBW = DTS bandwidth.

b)SetVBW =3 RBW.

c)Set span = 3 x RBW

d)Sweep time = auto couple.

e)Detector = peak.

f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use peak marker function to determine the peak amplitude level.

section 8.3.1.2 (For WIFI)

This procedure may be used when the maximum available RBW of the measurement instrument is
less than the DTS bandwidth.

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

b)Set the VBW = 3 x RBW

c)Set the span = 1.5 x OBW.

d)Detector = RMS.

e)Sweep time = auto couple.

f) trigger = free run..

g) Number of points in sweep _ [2 X span / RBW]. (This gives bin-to-bin spacing _ RBW / 2, so

that narrowband signals are not lost between frequency bins.)

h) Trace average at least 100 traces in power averaging (rms) mode.

i) Compute power by integrating the spectrum across the OBW of the signal using the

instrument’ s band power measurement function, with band limits set equal to the OBW band

edges. If the instrument does not have a band power function, sum the spectrum levels (in power

units) at intervals equal to the RBW extending across the entire OBW of the spectrum..
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14.2 Test Result:
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Operation mode Channel Frequency Maximum Peak Output L
(MH2z) Power (dBm)

Low-2412 15.07 1W/30dBm
TX11b Middle-2437 15.65 1W/30dBm
High-2462 15.17 1W/30dBm
Low-2412 12.86 1W/30dBm
TX 11g Middle-2437 14.80 1W/30dBm
High-2462 14.92 1W/30dBm
Low-2412 12.91 1W/30dBm
TX 11n HT20 Middle-2437 15.61 1W/30dBm
High-2462 14.99 1W/30dBm
Low-2422 14.50 1W/30dBm
TX 11n HT40 Middle-2437 14.57 1W/30dBm
High-2452 14.41 1W/30dBm
Low-2402 4.31 1W/30dBm
BLE Middle-2440 5.76 1W/30dBm
High-2480 3.56 1W/30dBm
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Test Plot
Mode: TX 11b channel 1

*RB¥ 1 MMz

* VEW Mz
Ref 20,5 dbm *at as p—
off HE
|_— R Ex
N ol -
40
— 50
-0
Ca GHz {Hz an 16 MHz
Tx Channel
Date: 1.JUN.2022 17:01:36
Mode: TX 11b channel 6
* RBW HHz
® * VEW Mz
Ref 20 dbm *Ate dp ST
off HE
| — =
» <
L g P
b Jll
40
— 50
-0
Ca T GHz {Hz an 16 MHz

Tx Channel

Date: 1.JUN.2022 17:02:55
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Mode: TX 11b channel 11

*RB¥ 1 MMz
= vEW Hz
* 20.5 dbm *Att 30 4B SWT ma

Ref o 1 B AT B w
offy B
1T 1T =
- [ i
= [
40
— 50
60
c H MMz MH
Tx Channel
Date: 1.JUN.2022 17:00:52
Mode:TX 11g channel 1
® vew 3 tors
Ref 20.5 dbm *Att 30 4B SWT
offy 0L 5 He
= = [ 2 ]
- il \‘\
1 RMES
= < |
L o ]
- 40
— 50
60
c H MMz MH

Tx Channel

Date: 1.JUN.2022 17:05:27
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Mode :TX 11g channel 6

*RB¥ 1 MMz
= vEW Hz
* 20.5 dbm *Att 30 4B SWT ma

Ref 20.5 dB At L w
offy B
L — Ex
b 1 0 ’H
- N
@ oy P
— 50
50
- " MHz HH
Tx Channel
Tx Chanas A

Date: 1.JUN.2022 17:04:29

Mode :TX 11g channel 11

* RBW
= vEW
* 20.5 dbm *Att 30 4B SwT

L J/' ~
M S v
40
— 50
a0
70
c H MHz v

Tx Channel

Date: 1.JUN.2022 17:06:17
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Mode: TX 11n HT20 channel 1

*RB¥ 1 MMz
= vEW Hz
* 20.5 dbm *Att 30 4B S¥T 2.5 ms

Ref 20.5 4B At 3 w
ortd E
= - [ A |

L
o I AN

o 4

L 40

— 50

a0

70
c H MHz v

Tx Channel

Date: 1.JUN.2022 17:13:00

Mode: TX 11n HT20 channel 6

*REW 1 MHz
* VEW Hz
ef  20.5 dBm *ATT 30 4B S¥T s

R ::' / \
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Mode: TX 11n HT20 channel 11
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Mode: TX 11n HT40 chan__nel 6_
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BLE: channel 0
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BLE: channel 39
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15 Power Spectral density

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

15.1 Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019 section 10.2

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: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.

15.2 Test Result:

Operation mode Channel Frequency Power Spectral e
(MHz) (dBm per 3kHz)

Low-2412 -15.13 8dBm per 3kHz
TX 11b Middle-2437 -15.71 8dBm per 3kHz
High-2462 -15.00 8dBm per 3kHz
Low-2412 -21.06 8dBm per 3kHz
TX 11g Middle-2437 -19.05 8dBm per 3kHz
High-2462 -19.07 8dBm per 3kHz
Low-2412 -20.45 8dBm per 3kHz
TX 11n HT20 Middle-2437 -19.75 8dBm per 3kHz
High-2462 -19.46 8dBm per 3kHz
Low-2422 -23.55 8dBm per 3kHz
TX 11n HT40 Middle-2437 -22.97 8dBm per 3kHz
High-2452 -22.14 8dBm per 3kHz
Low-2402 -9.60 8dBm per 3kHz
BLE Middle-2440 -8.91 8dBm per 3kHz
High-2480 -10.57 8dBm per 3kHz
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Test Plot
Mode: TX 11b channel 1

Offs 0.50 dB REW 3 kHz
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Offs 0.50 dB
Att 30dB
Ref 0.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 1.75s
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Mode: TX 11b channel 11
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Mode :TX 11g channel 6
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®

1Rm
Max
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Mode: TX 11n HT20 channel 1
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Mode: TX 11n HT20 channel 11
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Mode: TX 11n HT40 channel 6
®
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BLE: channel 0
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BLE: channel 39
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16 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 fulfill the requirement of this section.
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17 RF Exposure

Remark: refer to SAR test report: WTD22X05095859W.
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18 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix- ELEMENT 5-Photos.

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



