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General Information

4.1

4.2

Waltek Testing Group Co., Ltd.

Page 4 of 39

General Description of E.U.T.

Product:
Model(s):
Wi-Fi Specification:

Bluetooth Version:

Hardware Version:

Software Version:

Details of E.U.T.

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Antenna Gain:

Ratings:

http://www.waltek.com.cn

UC-ENGINE-A

M202138002(SKU: UC-ENGINE-A-T, UC-ENGINE-A-Z)

2.4G-802.11b/g/n HT20/n HT40
5G-802.11a/n/ac HT20 /n/fac HT40 /ac HT80
Bluetooth v5.0 with BLE

CREG6720-XX-P1

Android 10

WiFi:

802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz
BLE:2402-2480MHz

WiFi(2.4G):
ANT 0: 18.60dBm
ANT 1: 17.61dBm

Total:25.47dBm
BLE: 5.84 dBm

WiFi: DSSS, OFDM
BLE:GFSK

WIFi/BLE: External antenna with RP-SMA connector

5.3dBi
DC 12V For Battery
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4.3 Product information

Removed the below interfaces
1)1*MIPI-CSI Camera connector
2)1*30-pin Expansion connector
3)1*SMA(GPS)

4)1*M.2 SATA SSD slot

5)Micro sd Card removed and added one Type A USB to connect Mouse

Remark: Based on the above information, only the Radiated Spurious Emissions was tested, Please
refer to the original report WTD21D01009766W001 V2 for other test data

4.4 Channel List

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 -
BTBLE
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.
http://www.waltek.com.cn
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45 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 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 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 108 Mbps 1/6/11 TX
802.11n HT40 150 Mbps 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 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 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 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 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 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 >

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.
http://www.waltek.com.cn
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5 Test Summary

Page 7 of 39

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) N/A
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

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6 Equipment Used during Test

6.1 Equipments List

Page 8 of 39

3m Semi-anechoic Chamber for Radiation Emissions Test site 1#

L2 Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP30 100091 2021-04-26 2022-04-25
2 Amplifier Agilent 8447D 2944A10178 | 2021-04-26 | 2022-04-25
3 | TregBroadband | scpwaRZBECK | VULB9163 336 2021-08-23 | 2022-08-23
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2021-04-26 2022-04-25
5 Broag;ltt’;?ga"'om SCHWARZBECK | BBHA 9120 D 667 2021-04-26 | 2022-04-25
6 | ProacbandHom | SCHWARZBECK | BBHA 9170 335 2021-04-26 | 2022-04-25
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2021-04-26 2022-04-25
8 Coaxial Cable 1,16 \ ) NJ-8M/FA| 1GHZ-18GHzZ NA 2021-04-26 | 2022-04-25
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
L2 Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2021-04-26 2022-04-25
2 | TriegBroadband | gopwaRZBECK | VULB9160 | 91603325 | 2021-04-26 | 2022-04-25
3 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2021-04-26 2022-04-25
4 Amplifier ANRITSU MH648A M43381 2021-04-26 2022-04-25
5 Cable HUBER+SUHNER CBL2 525178 2021-04-26 2022-04-25
RF Conducted Testing
L2 Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| 2021-04-26 | 2022-04-25
(9k~26.5GHz)
2. Spectrum Analyzer R&S FSP30 100091 2021-04-26 2022-04-25
3. | EXA Signal Analyzer | Malaysia Keysight | N9010A | MY50520207 | 2021-04-26 | 2022-04-25
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
Computer Dell K053 /
Mouse Lenovo APO1 /

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

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

+ 5.03 dB (Bilog antenna 30M~1000MHz)
+ 5.47 dB (Horn antenna 1000M~25000MHZz)

Radiated Spurious Emissions test

Conducted Emissions test + 3.64 dB (AC mains 150KHz~30MHz)
+ 3.12 dB (9kHz~30MHz)
Conducted Spurious Emissions test + 4.21 dB (30M~1000MHz)

+ 5.14 dB (1000M~26500MHz)

6.4 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. Certificate Number: 4243.01
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.

6.5 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.
http://www.waltek.com.cn
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Radiated Emissions

7.1

Test Requirement:

Test Method:

FCC CFRA47 Part 15 Section 15.209 & 15.247

Page 10 of 39

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;

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(24000/F(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”
EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in WIFI link and BLE link mode, the test data were shown in the report.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.2 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

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

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........occiiiiiiieee e Auto
IF Bandwidth..........c..ooooiiiiiiiiiee. 10kHz
Video Bandwidth.............cccciiiiiiiiiiiiiiis 10kHz
Resolution Bandwidth................ccccvieeeeenn. 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth............cccoevvvviiiiinnnnes 100kHz
Video Bandwidth............cccccoviiiiiiiiiiiiiiiens 300kHz
Above 1GHz
Sweep Speed........ccccviiiieiieiiiieeee e Auto
DeteCtor ... PK
Resolution Bandwidth...............cccccvvveeeeenn. 1MHz
Video Bandwidth.................cccoc 3MHz
DeteCtor ... Ave.
Resolution Bandwidth................ccccvvieeenenn. 1MHz
Video Bandwidth............ccccoeviiiiiiiiiiiiiiiieees 10Hz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.4

7.5

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

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.6 Summary of Test Results

Remark: For the WIFI, Both antenna 0 and antenna 1 are tested, and only the worst data antenna 0
is put in the report

Wifi:

Test Frequency: 9KHz~30MHz

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

Test Frequency : 30MHz ~ 1GHz (only the worst-case plots for each mode)

802.11b: Low Channel 2412MHz (Vertical)

900  dBW/m
Limit- —
; L Do ; ; ; ; Magin:  —
B [ boonbe oo e e EEREE T o
S S N T SN N O N
60
50 [
40
30
20
10
0o : ; : Lo ; : : R
000 40 50 6D 70 #0 300 400 500 GO0 700 1000.0 MH:
Freq. Reading | Factar Result Limit  |Margin
Noo | MHZ)  |dBuvam)| @By | (@Buvim) |(@Buvimy| (dBy |CTEer | emerk
1 37 7589 3B.88 -14 82 21 96 4000 |(-18.04| QF
2 84,3198 44.37 -16.15 28.22 4000 |[-11.78] QP
3 192 9600( 34.36 -12 .88 2148 43480 |-2202 QP
4 J32 B399 28.11 -7 47 20 .64 4600 |-2536| QP
a B47 BBH9( 28.43 -0.77 27 BR 4500 |-1834| QF
G Q851409 27.49 g.18 33 .67 2400 |-2033] QF

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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802.11b: Low Channel 2412MHz (Horizontal)

90.0  dEWW/m
Limit: —
Margin: —_
1 B Y N I Ssse
70 ____________
60
50 ]
40
30
20
10
0.0 L L : : P
noon 40 50 &0 70 0 300 400 500 GO0 700 10000 MHz
Freq. Reading | Factar Result Limit  |Margin

MOl bz |Buvim)| @B) | @Buvim) |[(Buvim| (@) |PEEer| Feme

1 B3 8500 4235 -14 245 2810 4000 [(-11.80] QP

2 103.7189 ] 43.349 -13.24 a0.14 4350 |-13.358] QP

3 170.6500( 3543 -18.10 20.83 43450 |-22B67| QP

4 354 9493 | 2843 -T2 21.22 4600 |-2478| QP

o] 549 3809 2850 -1.31 27148 4600 |-18.81 el

B 8945 6799 30.80 405 34.85 4600 |-11.15 QP

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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802.11g: Low Channel 2412MHz (Vertical)

900 dBuWW/m
Limit. —
Maigin —_
= 11 T O S S DI e Cooemomeanee
71 T S S SRS S S SN SO SOOI SUPUOUNU SN SRS SO SO SN U N
60
50 i
40
30
20
10
0.0 ; ; ; P ; ; P ;
0000 40 50 60 70 €0 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factar Result Limit  |Margin

Noo 1 ez |@Bavim)| @By | (dBuvim) |(dBuvimy| (oEy |CTETRr| REme

1 B2.008949 | 42 .31 -13 86 2845 4000 |(-1155] QP

2 901400 43.80 -14 88 29.02 43480 |-1448] QR

3 1221500 4530 -15.08 30.22 434580 |-13.28] QF

bl 1725900 3667 -14 87 2170 43580 (-2180] QP

a 424 7900 | 28.34 -6.05 22.28 4600 |[-23.71] QP

G 84882900 31.10 413 35.23 4600 |[-1077] QR

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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802.11g: Low Channel 2412MHz (Horizontal)

90.0  dBV/m
Limi: -
Magin —_—
71 R A e R S SR SIS T
o S S N SO S S NS SN S SRR S S S
&0
50 [
40
&)
20
10
0.0 ; ; ; ; ; L
w000 40 50 G0 70 &0 ET] 400 500 GO0 700 1000.0 MH:
Freq. Reading | Factar Result Limit  |Margin

Noo | oMbz dBuviam)|  (dE) | (@Buvim) |@Buvimy| (gBy |CTEET| R

1 377899 37.08 -14 92 2218 4000 |-17.84] QP

2 3334085 4527 -16.33 2888 4000 |[-11.11 QR

3 108 56899 325.29 -13.51 2178 4380 |-2172| QF

4 191.0200( 34.04 -13.05 2089 43480 |-22.81 QP

g 445 1600 Z8.80 -0.77 23.03 4600 |-2287 QP

A 948 5900 30.56 413 34 89 4600 |[-11.31 QR

Waltek Testing Group Co., Ltd.
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802.11n20: Low Channel 2412MHz (Vertical)

90.0  dBuW/m
Limit: —
Margin: —_
(W O S SO S st coomeee
e S S O S S S S S S SRR S S S N A
60
50 ]
40
30
20
10
0.0 L ; ; ; ; ;
angon 40 50 60 70 &0 ET] 400 500 GO0 700 10000 MH:
Freq. Reading | Factor Result Limit  |Margin

Mool MHZ)  |@Buvim)| @By | (@Buvim) |(@Buvimy| (aBy |PTEr| e

1 37.78484 | 36.18 -14 92 2126 4000 (1874 QF

2 g3.3488 | 43.88 -16.33 27 8BS 4000 [-12358) QF

3 1929600 | 35849 -12.88 23.M 4350 (-2049] QP

4 F31.6700| 27.74 -7.49 2025 46.00 [-25759) QF

] g48.8600 | 28.27 -0.76 2781 4600 [-1849) QF

&} 8825399 27.71 262 33.33 5400 |[-20B7| QF

Waltek Testing Group Co., Ltd.
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802.11n20: Low Channel 2412MHz (Horizontal)

900  dBuV/m
Limit: —
: : P : : : Magin:  —
BO oo RREEE R F R R
T B S T — SR SIS e
60
50 ]
40
30
20
10
0.0 ; ; P ; ; ; L
0000 40 0 &0 70 &0 TN 400 %00 60D 700 10000 MH:
Freq. Reading | Factor Result Limit  |Margin
Mool iz |@Buvimy| (@B) | @Buvim) |@Buvim | (@B) | DT e
1 §1.0389] 4215 -13 67 2848 4000 ([-1152] QP
2 1037199 43.35 -13.24 3011 43580 [-1333] QP
3 19189300 33.60 -12 86 2064 43580 [-2288| QP
4 350.1000| 28.63 -7.30 2233 46.00 [-2367| QP
7] 539 6300| 29.26 -1.93 27.33 46.00 [-18E67| QP
4] 5485800 2922 413 33.35 4600 [-12E65] QP

Waltek Testing Group Co., Ltd.
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Test Frequency: 1GHz~12.75GHz (only the worst-case plots for each mode)
Remark: The current test plots doesn’t have the fundamental signal, It's blocked by the filter

802.11b: Low Channel 2412MHz (Vertical)

90.0 dBuV/m

Limit: —_

AVEG: —
80 i

70

50 : : : : T

RO | i """"""""""""""""" R et ELEE TR Y| 1 %MMMJWA“%;TH;‘ """" o TR i ---- 17"
40 % .

P e T , , ,
B - e ——————,
0 b P P o e T
O U L HESR SS SU SSN SRS S

S

=100 . . | . !
1000.0000 2175%.00 3350.00 4525.00 5700.00 B&75.00 f050.00 9225.00 1040000 11575.0012750.00MHz

No. (iqrquzj (5533'?% F(zcat)ﬂ r (dRBifojflrtn) (dBLlqu:ftm) M(?Bg)m petector Remark
1 1868500 5013 | -1124 | 3888 | 7400 |-35.11] peak
7 166G 500| 4276 | -1124 | 3107 | 5400 |-2288 AVG
3 305B000| 5048 | 803 | 4053 | 7400 |-3347| peak
4 3256000| 4237 | 993 | 3244 | 5400 |-2158] AVG
5 4818.760| 5402 | 277 | 5215 | 7400 |-2185| peak
8 AB1B760| 4688 | 277 | 4322 | 5400 |-1078] AVG
7 7027760] 4860 | 257 | 5117 | 7400 |-2283| peak
g 7027.750| 4064 | 257 | 4321 | 5400 |-10.73] AVG
g 10058.250| 5084 | 387 | 5481 | 7400 |-18.18] peak
10 10058250 4377 | 387 | 4774 | 5400 | -B26 | AVG
1 12138000| 4851 | 651 | 5602 | 7400 |-1788] peak
12 12138.000| 3944 | 661 | 4585 | 5400 | 805 | AVG

Waltek Testing Group Co., Ltd.
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802.11b: Low Channel 2412MHz (Horizontal)

90.0 dBuwW/m

Limit: —_—

a0 AVEI: —_

70

60 : : : : i
: : - 3 11

' ' I ey -vm.rm s
7 — N S Jw\m*w .............. houss ot  piati 12

an b w W“"J“H'WDJJJ ____________
o | | ' '

11

200 oo e e e e -

L T e

s 6

-0.0 , . H H
1000. 0000 21?5 on 33h0.00 4525.00 5700.00 B&75H.00 f050.00 9225.00 1040000 11575.0012750.00MH =z

No. (TJEH% (3533',5?% F(f'fatf r (dRBifijflrtn) (dBLLTx:ftm) M(zrag)m petector Remark
1 3162000 | 4765 | -725 | 4040 | 7400 |-3360| peak
7 3162000 3882 | 725 | D267 | 5400 |-2143] AVG
3 ADRB 50| 5138 | 438 | 4700 | 7400 |-2700] peak
4 4B80250| 4407 | 438 | 4050 | 5400 |-1341| AVG
5 7051260 4816 | 286 | 5162 | 7400 |-2248| peak
B 7051260| 4133 | 236 | 4363 | 5400 |-1031] AVG
7 G3R0600| 4808 | 416 | 5207 | 7400 |-2178| peak
5 0330600| 4118 | 416 | 4534 | 5400 | -B.66 | AVG
9 112342650 4638 | B34 | 5473 | 7400 |-1827| peak
10 11234 250| 4118 | B34 | 4752 | 5400 | 548 | AVG
1 12315.250| 4945 | 666 | 5611 | 7400 |-17.89| peak
12 12316260| 4181 | 666 | 4867 | 7400 |-2543| peak

Waltek Testing Group Co., Ltd.
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802.11g: Low Channel 2412MHz (Vertical)
90.0 dBuWW/ m
Limit: —_
20 AVG: —
70
(A1} . . . : a . 1n
50 | : ;Mg‘“" ety r:;..t«? TR e i
------------ B e . [
g [ e sty O
4 ';%;;};';;:,;J;:,m WWS """"""
e
S e
1
T O O S F N S S
1 5 L L S
104 : : ; : ;
10000000 2175.00 335000 AR5 00 R7D0.00 BEYS.00 205000 922%.00 10400.00 11575 0012750 O0MH =z
Freq. Reading | Factaor Result Limit  |Margin
Noo | iz |dBuvam)|  (dBy | (@Buvim) |(@Buvirmy| (dBy |CTTERer| Remerk
1 1810750 47.11 -9.72 ar.aa 7400 |-3681| peak
2 1810.750( 30.82 -3.72 30.10 5400 |-23.80| AVG
3 4933.250| 51.74 -4.10 47 B4 7400 |-26.3B| peak
4 4983.250| 41.69 -4.10 37 .58 9400 |-1B41| AVG
a BOE9.000( 48.83 215 a0 .88 7400 |-2302 peak
] B965.000| 39.36 214 41 .81 5400 |-1248] AVG
7 9518.750| 48.27 432 521458 7400 |-2141| peak
a Q518750 39.95 432 44 27 524.00 QT3 AVEG
q 10905250 48.42 5408 24 .40 7400 |-1980| peak
10 10805260 28.59 5493 44 57 5400 | -B43 | AVG
11 12233000| 484 B.46 4580 7400 |-18.20| peak
12 12233000 39.95 B.56 46 51 524.00 T4 | AVEG

Waltek Testing Group Co., Ltd.
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802.11g: Low Channel 2412MHz (Horizontal)

90.0 dBuv/m

Lamit —_—
a0 AVG: —
Fiil
. s s s oy ey

: : : 7 - S Wl.w.mﬁw
sl R - S g ..}.Mww?%wwﬁm“ ..... 10 1
: L g ey i 8 : i °
i g 6 o : :
40 fo- ;‘_\ "";;\;;'FW"I'M""J: """"""""""" u"_"dg'"""'"'"""'"""J:'"""'""""""""J: """"""""
Lt : ! ! !
b= | 5
20 | R S S S R S S S T
L S
'R N S S TR U fNSUCRUUS NN SN SN S—
-10.0

1000.0000 217500 335000 452500 570000 R875.00 805000 922500 1040000 116750012750 00MH =z

No. (errquj Eéiﬂ'ﬂﬁ) F(?jcatﬂj r (dRBiiij'En) (débr\r}iftm) M(?irag;n petector | Remark
1 J151600] 4883 | 1082 | 3881 | 7400 |-3508] peak
7 2151600| 4139 | 1002 | 3047 | 5400 |-2353] AVG
3 4818750 5201 | -277 | 5014 | 7400 |-2386| peak
4 4616750 4408 | 277 | #4152 | 5400 |-1248] AVG
5 ROA7600| 4848 | 066 | 4842 | 7400 |-2508| peak
§ B287500| 4111 | 056 | 4055 | 5400 |-1345| AvG
7 7815000| 6042 | 215 | 52567 | 7400 |-2143| peak
g 7815000] 4172 | 215 | 4387 | 5400 |-1013] AVG
3 3041760] 6081 | 383 | 5464 | 7400 |-1936| peak
10 3041760| 4368 | 383 | 47561 | 5400 | 548 | AvG
1 12362250 4672 | B85 | BBAT | 7400 |-1743| peak
12 12362250| 3882 | BB8E | 4877 | 5400 |-723| AVG

Waltek Testing Group Co., Ltd.
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802.11 n20: Low Channel 2412MHz (Vertical)

90.0 dBuV/m

Limit: —
a0 AVGI: —
70
|51} ' ' ' ' ' 11
| L3 e : g u’-wf-i\ J?ﬁ,mﬁ.
H i i H AT
B0 | U SO ; gmw%‘w“mm“w%mww ----- ?f‘f'f?a-' --------- AP
] 1 " 1 ] ] 1]
i T 8 ° ;
a0 L. I--oemden o M”"“‘ﬂd#d
W T : : ; ;
mmi.»*-v :"'a"r ; ; : :
an [T L O SRS
1] ' ' ' ' '
7 IS S S S S S, IS S I
O O O O S
., i, L s i i
-10.0

1000.0000 217500 33h0.00 452500 570000 BE75.00 805000 922500 1040000 115750012750 00MH 2

ND. &?EH% E;iﬂ'ﬁlﬁ) F(?igju r (dRBiifoflrtn) (dé_wm) M@E’J” Detector | Remark
1 1622750| 4877 | 1280 | @887 | 7400 |-3713| peak
7 1622750| 4135 | 1200 | 2845 | 5400 |-2555| AVG
3 4BE6750| 54.04 | 240 | 5254 | 7400 |-2146| peak
4 ABBE750| 4781 | 240 | 4521 | B400 | 573 | AVG
5 ROG2600| 4868 | 258 | 6128 | 7400 |-2274] peak
§ BO92500| 4104 | 258 | 4452 | 5400 | 348 | AVG
7 520000 | 4504 | 166 | 4858 | 7400 |-2541] peak
g REJODOD| 3848 | 185 | 4011 | 5400 |-1388] AVG
g 10506250 | 4808 | 468 | 5466 | 7400 |-1844] peak
10 10520250 | 4007 | 468 | 4475 | 5400 | 3.5 | AVG
1 12233000| 5033 | 666 | 5608 | 7400 |-1702] peak
12 12233000 4077 | BB5 | 4742 | 5400 | -BEG| AVG

Waltek Testing Group Co., Ltd.
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802.11 n20: Low Channel 2412MHz (Horizontal)

97.0 dBuV/m

Limit: —

a7 AVG.: —_

rid

67

L7 S R R S i .............................................. T S
' ' J"-“\WAWMW'-’W" e

i ' ,MN:‘M"W Mo,
AT | MF"*L’M ""-“"‘w'»w\ L 12 ...

%7 1WWWN—%”4 ------------

2 AR SO AR PO AR P A
L S

e ————$=—<—¥$§, T >

30 H H H ! !
1000.0000 217500 33h0.00 452500 570000 B87h.00 805000 9225.00 1040000 116750012750 00MH=

Mo. HEH% (Eéiglprr?) F(?jgﬂj r (dRBziijflt:[n) (dBLLTme) M@Eﬂ'” petector| Remark
1 1411250 4680 | 1207 | 3473 | 7400 |-3827] peak
7 1411260| 3743 | -1207 | 2536 | 5400 |-2864] AVG
3 3820000| 4730 | -6.70 | 4060 | 7400 |-3340) peak
4 3800000] 4020 | 670 | 3350 | B400 |-2050] AVG
5 5760760 5544 | 2P8 | 5276 | 7400 |-2124] peak
§ 5782.250| 4648 | 268 | 4381 | 5400 |-1013] AVG
7 7776760] 4871 | 280 | 5251 | 7400 |-2148] peak
g 7779760] 4115 | 280 | 4305 | 5400 |-1005| AVG
3 GB00750| 48688 | 478 | 5465 | 7400 |-19.35) peak
10 O800.750| 3808 | 476 | 4385 | 5400 |-1015| AVG
1 118335600| 5024 | 642 | B6EB | 7400 |-1784] peak
12 11833500| 3627 | 642 | 4468 | 5400 | G831 | AVG

Test Frequency : 12.75GHz ~ 25GHz

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

Waltek Testing Group Co., Ltd.
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BT BLE:
Test Frequency: 9KHz~30MHz

Page 26 of 39

The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz

GFSK Low Channel 2402MHz(Vertical)

900  dBuW/m
Limit: —
Magin —_—
71 S S F - P SR ey SR
60
50 :
40 :
30 :
20
10
0o : : : : L
0000 40 50 &0 /0 80 300 400 500 GO0 700 10000 MHz
Freq. Reading | Factar Result Limit  |Margin

Noo 1 bz |Buvim)| (@B) | (dBuvim) |@Buvim) | (B |CT | e

1 37.75499| 36.95 -14 852 22.03 4000 |-17897| QP

2 833489 | 4443 -16.33 28.10 4000 |-1180] QP

3 1910200 3483 -13.05 21.78 4350 |-2172| QP

4 384 0500| 30.07 -6.64 23.38 4600 |-2262| QP

7] G74.0800| 29.480 -0.63 20.37 46.00 |-1663| QP

4] 848 .5800| 2984 413 3387 4600 |-1203] QP

Waltek Testing Group Co., Ltd.
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GFSK Low Channel 2402MHz(Horizontal)

Page 27 of 39

90.0  dBuW/m
Limit: —
Margin: —_—
71 e S L St U SR SR e Cosoiooorioa-
1 T e M
60
50 i
40
30
20
10
0.0 : : : : : : : :
30.000 40 50 GO0 70 80 300 400 500 GO0 700 10000 MH:z
Freq. Reading | Factar Result Limit  |Margin

Mo. (MHZ) (dBUme]I I:dB) (dBqu) (dBUme]I I:dB) Detector Remark

1 629793 42.80 -14 .07 2873 4000 [-11.27] QP

2 1202089 4764 -14 28 28.38 434580 |-15.12] QP

3 1755000 35.53 1437 2076 43450 |-22.74] QP

4 3268109 28.25 -7.54 20,71 4600 |-25.293| QP

] 629 4600 29.07 -0.96 2811 4600 |[-17.89] QP

&} 845 B799 | 3017 405 34 22 4600 [-11.78] QP

Waltek Testing Group Co., Ltd.
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Test Frequency : 1GHz ~ 12.75GHz
Remark: The current test plots doesn’t have the fundamental signal, It's blocked by the filter
GFSK Low Channel 2402MHz(Vertical)

90.0 dBuV/m

Limit: —

a0 AVG: —_

70

[71]

: : : 4 : e
L1 et b I é. w‘“‘*‘"’"""‘"ﬁ“"’km MWN%.BM ....... B
. T ™ i 0 o

: . I T 12 : :

| el 1 ' ' |

an b o e S L

W [ L S o SO O SO S
20 foo - e e e -
L e SRR CRCEREs EEPT T P EEEPRPEEETP FEPEERPP

. ———— - E—>

-10.0 . . 1 | |
1000.0000 217500 33h0.00 452500 570000 R87h.00 805000 9225.00 1040000 116750012750 D0MH=

Mo. HEH% (Eéiglprr?) F(?jgﬂj r (dRBziijflt:[n) (dBLLTme) M@Eﬂ'” petector| Remark
1 1075060 4704 | -B72 | 3832 | 7400 |-3568| peak
7 3773000] 4746 | 575 | 4071 | 7400 |-3328| peak
3 5104.750| 5138 | 362 | 4776 | 7400 |-2624| peak
4 7838 500| 4862 | 282 | 5244 | 7400 |-2166| peak
5 10400000| 4831 | 551 | 5482 | 7400 |-18.18] peak
§ 10400.000| 4203 | 551 | 4754 | 5400 | 646 | AVG
7 11062.750| 4960 | 632 | 5582 | 7400 |-18.18| peak
g 11082750| 4182 | 632 | 4824 | 5400 | 576 | AVG
3 1876260 3718 | -B72 | 2847 | 5400 |-3563] AVG
10 3773000| 4027 | 575 | 33562 | 5400 |-2048| AVG
1 5104750] 4214 | 362 | 3852 | 5400 |-1648] AVG
12 7EIB500] 4075 | 282 | 4357 | 5400 |-1043| AVG

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



Reference No.: WTD21D09101438W001 Page 29 of 39

GFSK Low Channel 2402MHz(Horizontal)

90.0 dBuW/m

Limit: —_

AVEG: —
20 ;

70

B0

3 -
'\‘l'Nu“\'rM-\A.\

"'W’Jﬁ,..\wﬁ'r‘wmugh --------------- Rl

E 3 v | | E
e ”%W ------- D
st 2. : :

w [ e S S RS SO S

B0 |l FU S U SO SRR i

% SO U U N
-3

20 | e AR SO AR S AR S A
L T .l

T

-10.0 h . | . H
1000.0000 2175.00 3350.00 4525.00 570000 RE75.00 f050.00 9225.00 1040000 11575.0012750.00MHz

No. (Eanqu') S;Egl?rg) F(?fét;” r (dRBifijflrtn) (dé_lur‘[}:’tm) M(Zreg)m petector | Remark
1 J045750| 48.77 | -1064 | 3823 | 7400 |-3577| peak
7 045 750| 4078 | 1054 | 3024 | 5400 |-2376| AVG
3 3150250| 6080 | 1002 | 4068 | 7400 |-3342] peak
3 3150250| 43.08 | -1022 | 3284 | 5400 |-2116] AVG
5 5053750| 48.21 | -155 | 4766 | 7400 |-2634] peak
B 5053750 30.83 | -155 | 3828 | 5400 |-1572] AVG
7 7474750 4988 | 187 | 5183 | 7400 |-2207] peak
5 7474250 4161 167 | 4358 | 5400 |-1042| AVG
5 10000500] 5118 | 388 | 5507 | 7400 |-18.03| peak
10 10000500] 4300 | 368 | 4688 | 5400 | 712 | AVG
1 11930250] 4861 | B2B | 5487 | 7400 |-1813] peak
12 11830250| 38.88 | 626 | 4625 | 5400 | -7.75 | AVG

Test Frequency: 12.75GHz~25GHz

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

Waltek Testing Group Co., Ltd.
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Conducted Spurious Emissions

8.1

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
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)).
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.
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8.2 Test Result

Remark: Refer to Original report WTD21D01009766W001 V2

Waltek Testing Group Co., Ltd.
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Band Edge Measurement

Test Requirement:

Test Method:

Test Limit:

Test Mode:
9.1 Test Produce

FCC CFR47 Part 15 Section 15.247

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;

ANSI C63.10:2013

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)).

Transmitting

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.

Waltek Testing Group Co.
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9.2 Test Result

Remark: Refer to Original report WTD21D01009766W001 V2

Waltek Testing Group Co., Ltd.
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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 v05 August 24, 2018;

ANSI C63.10:2013
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: RBW = 100kHz, VBW = 300kHz

10.2 Test Result:

Remark: Refer to Original report WTD21D01009766W001 V2

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



Reference No.: WTD21D09101438W001 Page 35 of 39

11 Maximum Peak Output Power

111

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018

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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11.2 Test Result:

Remark: Refer to Original report WTD21D01009766W001 V2
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12 Power Spectral density

12.1

12.2

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

Test Procedure:

KDB 558074 D01 DTS Meas Guidance v04 April 5, 2017 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.

Test Result:

Remark: Refer to Original report WTD21D01009766W001 V2
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13 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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RF Exposure

Remark: refer to MPE test report: WTD21D01009766W005

15 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix- M202138002-Photos.
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