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2 Laboratories Introduction

Waltek Services Test Group Ltd is a professional third-party testing and certification organization with
multi-year product testing and certification experience, established strictly in accordance with ISO/IEC 17025
requirements, and accredited by CNAS (China National Accreditation Service for Conformity Assessment)
AQSIQ, CMA and IECEE for CBTL. Meanwhile, Waltek has got recognition as registration and accreditation
laboratory from EMSD (Electrical and Mechanical Services Department), and American Energy star,
FCC(The Federal Communications Commission), CPSC(Consumer Product Safety Commission),
CEC(California energy efficiency), IC(Industry Canada) and ELI(Efficient Lighting Initiative). It's the strategic
partner and data recognition laboratory of international authoritative organizations, such as UL, Intertek(ETL-
SEMKO), CSA, TUV Rheinland, TUV SUD, etc.

Waltek Services Test Group Ltd. is one of the largest and the most comprehensive third party testing
organizations in China, our headquarter located in Shenzhen and have branches in Foshan, Dongguan,
Zhongshan, Suzhou,Ningbo and Hong Kong, Our test capability covered four large fields: safety test.
ElectroMagnetic Compatibility(EMC), reliablity and energy performance, Chemical test. As a professional,
comprehensive, justice international test organization, we still keep the scientific and rigorous work attitude to

help each client satisfy the international standards and assist their product enter into globe market smoothly.

Waltek Services (Shenzhen) Co.,Ltd.
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5 General Information

5.1 General Description of E.U.T.

Product Name:
Model No.:

Model Description:
GSM Band(s):
GPRS/EGPRS Class:
WCDMA Band(s):
LTE Band(s):

Wi-Fi Specification:
Bluetooth Version:
GPS:

NFC:

Hardware Version:
Software Version:

Storage Location:

Note:

5.2 Details of E.U.T.

3G Smart Phone

SG402

N/A

GSM 850/900/1800/1900MHz
12

FDD Band IV

N/A

2.4G-802.11b/g/n HT20
Bluetooth v4.0 with BLE
Support

N/A

V1.0
SG402_EC_CLARO_20161125

Internal Storage

N/A

GSM/GPRS/EDGE 850: 824~849MHz
PCS/GPRS/EDGE 1900: 1850~1910MHz
WCDMA Band Il: 1850~1910MHz
WCDMA Band V: 824~849MHz

WiFi:

802.11b/g/n HT20: 2412~2462MHz
Bluetooth: 2402~2480MHz

Operation Frequency:

GSM 850: 32.97dBm
PCS1900: 30.05dBm
WCDMA Band II: 22.54dBm
WCDMA Band V: 22.60dBm
WiFi(2.4G): 9.42dBm
Bluetooth: 4.90dBm

Max. RF output power:

Type of Modulation: GSM,GPRS: GMSK
EDGE: GMSK, 8PSK
WCDMA: BPSK
WiFi: CCK, OFDM

Bluetooth: GFSK, Pi/4 DQPSK, 8DPSK

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Antenna installation: GSM/WCDMA: internal permanent antenna
WiFi/Bluetooth: internal permanent antenna

Antenna Gain: GSM 850: -1.2dBi
PCS1900: 0.4dBi
WCDMA Band Il: 0.4dBi
WCDMA Band V: -1.2dBi
WiFi(2.4G): 1.5dBi
Bluetooth: 1.5dBi

Technical Data: Battery DC 3.8V, 1400mAh

DC 5V, 0.5A, charging from adapter
(Adapter Input: 100-240V~50/60Hz 0.2A)

Adapter: Manufacture: SHEN ZHEN TIANYIN ELECTRONICS CO. LTD.
Model No.: TPA—90C050050UU

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5.3 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 Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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54 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test Items Mode Data Rate Channel | TX/RX
802.11b 11 Mbps 1/6/11 X
Maximum Peak Output Power 802.11¢g 54 Mbps 1/6/11 TX
802.11n HT20 108 Mbps 1/6/11 TX
802.11b 11 Mbps 1/6/11 X
Power Spectral Density 802.11¢g 54 Mbps 1/6/11 X
802.11n HT20 108 Mbps 1/6/11 X
802.11b 11 Mbps 1/6/11 TX
6dB Bandwidth 802.11g 54 Mbps 1/6/11 X
802.11n HT20 108 Mbps 1/6/11 TX
802.11b 11 Mbps 1/6/11 X
Band Edge 802.11g 54 Mbps 1/6/11 X
802.11n HT20 108 Mbps 1/6/11 X
802.11b 11 Mbps 1/6/11 X
Transmitter Spurious Emissions 802.11g 54 Mbps 1/6/11 TX
802.11n HT20 108 Mbps 1/6/11 TX

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 Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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55 Test Facility

The test facility has a test site registered with the following organizations:
. IC — Registration No.: 7760A

Waltek Services(Shenzhen) 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, 2015.

. FCC Test Site 1#— Registration No.: 880581

Waltek Services(Shenzhen) 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 880581, April 29, 2014.

. FCC Test Site 2#— Registration No.: 328995

Waltek Services(Shenzhen) 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 328995, December 3, 2014.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6 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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S1268385-2E V1

Page 12 of 78

7 Equipment Used during Test
7.1 Equipments List
Conducted Emissions Test Site 1#
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 Sep.12,2016 | Sep.11,2017
2. LISN R&S ENV216 101215 Sep.12,2016 | Sep.11,2017
3. Cable Top TYPE16(3.5M) - Sep.12,2016 | Sep.11,2017
Conducted Emissions Test Site 2#
L2 Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 Sep.12,2016 | Sep.11,2017
2. LISN SCHWARZBECK | NSLK 8128 8128-289 Sep.12,2016 | Sep.11,2017
3. Limiter York MTS-IMP-136 261 (1)2)2'4001 | Sep.12,2016 | Sep.11,2017
4, Cable LARGE RF300 - Sep.12,2016 | Sep.11,2017
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
el Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Spectrum Analyzer R&S FSP 100091 Apr.29, 2016 | Apr.28, 2017
2 Active Loop Antenna Beijing Dazhi ZN30900A - Apr.09,2016 | Apr.08,2017
3 Tr"oirﬁ"e"nandaba”d SCHWARZBECK | VULB9163 336 Apr.09,2016 | Apr.08,2017
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.12,2016 | Sep.11,2017
5 Broag;?::ga"'om SCHWARZBECK | BBHA 9120 D 667 Apr.09,2016 | Apr.08,2017
6 Broag;?::ga"'om SCHWARZBECK | BBHA 9170 335 Apr.09,2016 | Apr.08,2017
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Apr.13,2016 | Apr.12,2017
Coaxial Cable
8 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.13,2016 | Apr.12,2017
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
el Calibration
Iltem Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 Apr.13,2016 Apr.12,2017
2 T”'oirig’nidaba”d SCHWARZBECK | VULB9160 | 9160-3325 | Apr.09,2016 | Apr.08,2017
Compliance
3 Amplifier pirection PAP-0203 22024 Apr.13,2016 Apr.12,2017
systems inc
4 Cable HUBER+SUHNER CBL2 525178 Apr.13,2016 | Apr.12,2017

Waltek Services (Shenzhen) Co.,Ltd.
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RF Conducted Testing

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943 | Sep.12,2016 | Sep.11,2017
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 Sep.12,2016 | Sep.11,2017
(9k-6GHz)
Signal Analyzer
3. Agilent N9010A  |MY50520207 | Sep.12,2016 | Sep.11,2017
(9k~26.5GHz)
7.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
/ / / /

7.3 Measurement Uncertainty

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

RF Power Density +2.2dB

Radiated Spurious Emissions test

+ 5.03 dB (Bilog antenna 30M~1000MHz)

Conducted Emissions test

(
+ 5.47 dB (Horn antenna 1000M~25000MHZz)
+ 3.64 dB (AC mains 150KHz~30MHz)

Conducted Spurious Emissions test

* 3.12 dB (150KHz~30MHz)

+4.21 dB (30M~1000MHz)

+ 5.14 dB (1000M~26500MHz)

7.4 Test Equipment Calibration

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

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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8 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 Av rage
0.15t0 0.5 66 to 56* 56 to 46*

0.5t05 56 60
510 30 60 50

8.1 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 WIFI link mode, the worst data were shown in the report.

8.2 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 —

8.3 Measurement Description

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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8.4 Conducted Emission Test Result

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

Worst Mode: WIFI mode

Live line:

0.0 dBu¥Y

"W‘WMW Fnlmfﬂ-hﬂ.{ J ﬂ,w“ ﬁr?f':'ifAVG

peak

300 MHz
o | ot | caaa] e | et T T VT o | e
1 0.1700| 40.36 9.64 50.00 64.96 | -14.96| QP

2 0.1700( 25.09 9.64 34.73 54.96 | -20.23[ AVG

3 0.2260( 35.39 9.63 45.02 62.59 | -17.57| QP

4 0.2260| 20.45 9.63 30.08 5259 |-22.51| AVG

5 0.2819| 32.32 9.64 41.96 60.76 | -18.801 QP

6 0.2819| 19.84 9.64 29.48 50.76 | -21.28| AVG

7 0.5060( 28.13 9.65 37.78 56.00 | -18.22 QP

8 0.5060| 22.13 9.65 31.78 46.00 | -14.22| AVG

9 0.7860| 25.65 9.78 3543 56.00 | -20.57| QP

10 0.7860| 18.19 9.78 27.97 46.00 | -18.03| AVG

11 0.9540| 25.16 9.81 34.97 56.00 | -21.03| QP

12 0.9540| 17.15 9.81 26.96 46.00 | -19.04| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:

i T
; b peak
M{?w' AT A
RN Ln VPR A® IT
. A o
5 300 MH:z

o | it [ cond ] et | et |t U v e
1 0.1700| 40.04 9.64 49.68 64.96 | -15.28] QP
2 0.1700| 25.32 9.64 34.96 54.96 | -20.001 AVG
3 0.2260| 34.06 9.63 43.69 62.591-18.90 QP
4 0.2260| 20.16 9.63 29.79 5259 |-22.801 AVG
5 0.5060| 30.17 9.65 39.82 56.00 | -16.18| QP
6 0.5060| 22.93 9.65 32.58 46.00 | -13.42] AVG
7 0.7300| 29.49 9.74 39.23 56.00 | -16.77| QP
8 0.7300| 21.51 9.74 31.25 46.00 | -14.75] AVG
9 0.8420| 30.45 9.79 40.24 56.00 | -15.76] QP
10 0.8420| 20.89 9.79 30.68 46.00 | -15.32] AVG
11 24620 27.71 9.94 37.65 56.00 |1 -18.35| QP
12 24620 15.97 9.94 25.91 46.00 | -20.09] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Worst Mode: BLE mode

Live line:

Page 17 of 78

§0.0 dBu¥

! | IU

“ ' H’ 3 peak

IM { (|l ||| 'J W M ‘AM' Mﬂ”,’i P, g ﬂ"ﬁ?ﬁ”ﬁwa

F; 300 MH:z

vo | et oon ] oo | o | oo |9 owee ] o

1 0.1660( 42.00 9.64 51.64 65.151-13.51| QP
2 0.1660| 26.85 9.64 36.49 | 55.15]-18.66| AVG
3 0.2260| 34.17 9.63 43.80 | 6259 (-18.79 QP
4 0.2260( 17.90 9.63 27.53 5259 | -25.06| AVG
5 0.2779( 33.21 9.64 42 85 60.88 | -18.03| QP
6 0.2779| 20.56 9.64 30.20 50.88 | -20.68| AVG
7 0.3339( 31.90 9.63 41.53 59.35(-17.82] QP
8 0.3339( 21.24 9.63 30.87 4935 1-18.48| AVG
9 0.3899( 29.39 9.64 39.03 58.06 | -19.03| QP
10 0.3899( 20.11 9.64 2975 48.06 | -18.31| AVG
11 0.4980( 2743 9.65 37.08 56.03 | -18.95| QP
12 0.4980( 20.67 9.65 30.32 46.03 | -15.71| AVG
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Neutral line:
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80.0 dBu¥Y

peak
AVG
MHz

Vo | et et ] e | o | oy [ omee ] o

1 0.1700| 39.90 9.64 49.54 64.96 | -15.42| QP

2 0.1700| 25.01 9.64 34.65 54.96 | -20.31| AVG

3 0.2260| 33.72 9.63 43.35 62.59 | -19.24| QP

4 0.2260| 19.51 9.63 29.14 52.59 | -23.45] AVG

5 0.2819| 29.87 9.64 39.51 60.76 | -21.25| QP

6 0.2819| 18.19 9.64 27.83 50.76 | -22.93| AVG

7 0.5020| 29.82 9.65 39.47 56.00 | -16.53| QP

8 0.5020| 23.55 9.65 33.20 | 46.00 | -12.80| AVG

9 0.6700| 29.73 9.72 39.45 | 56.00 | -16.55| QP

10 0.6700| 21.51 9.72 31.23 46.00 | -14.77| AVG

1" 0.8940| 29.94 9.79 39.73 56.00 | -16.27| QP

12 0.8940| 21.37 9.79 31.16 46.00 | -14.84| AVG
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9.1

Radiated Emissions

Test Requirement:

Test Method:

Page 19 of 78

ANSI C63.10:2013

FCC CFR47 Part 15 Section 15.209 & 15.247

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uv/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log*%FkH2)) 4 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log#4000FkH2) 4+ 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log!"®?
88 ~ 216 150 3 150 20log"®”
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20log®™
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 mode, the test data were shown in the report.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS1651268385-2E V1 Page 20 of 78

9.2 Test Setup

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

The test setup for emission measurement below 30MHz.

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

“ 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

o
(o2
4—-——3-——>|

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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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 ,:
v AAAA
=

System Analyzer

9.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........occiiiiiiieee e Auto
IF Bandwidth..........c..oooiiiiiiiiiee. 10kHz
Video Bandwidth...........cccuvveiiiiiiiiie . 10kHz
Resolution Bandwidth...............cccccvvieeenenn. 10kHz
30MHz ~ 1GHz
Sweep Speed ..o Auto
DeteCtor ... PK
Resolution Bandwidth............cccccovvviiiiiinnnes 100kHz
Video Bandwidth...........ccccuvveiiiiiiiii . 300kHz
Above 1GHz
Sweep Speed........ccccviiiieiiiiieeee e, Auto
DetecCtor. ... PK
Resolution Bandwidth...............cccccvvveeeeenn. 1MHz
Video Bandwidth.................ccccc 3MHz
DetecCtor. ... Ave.
Resolution Bandwidth...............cccccvvieeeeenn. 1MHz
Video Bandwidth............cccooeviviiiiiiiiiiiiieeens 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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9.4

9.5

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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9.6 Summary of Test Results
Wifi:
Test Frequency: 9KHz~30MHz
Measurement Correct | Extrapolatio Measurement Limits
Detector Margin
Frequency results dBuV factor n factor results (calculated) | dBuV/m
PK/QP dB
@3m dB/m dB dBuV/m @30m @30m
Measurement Correct | Extrapolatio Measurement
(MHz) Detector Limits Margin
results factor n factor results (calculated)
802.11b
6.048 26.01 QP 21.84 40.00 7.85 29.54 -21.69
8.519 26.94 QP 21.02 40.00 7.96 29.54 -21.58
26.553 26.55 QP 20.55 40.00 7.10 29.54 -22.44
802.11g
6.032 26.34 QP 21.84 40.00 8.18 29.54 -21.36
8.051 26.41 QP 21.02 40.00 7.43 29.54 -22.11
26.215 26.85 QP 20.55 40.00 7.40 29.54 -22.14
802.11n(HT20)

6.032 26.79 QP 21.84 40.00 8.63 29.54 -20.91
8.051 26.63 QP 21.02 40.00 7.65 29.54 -21.89
26.215 26.54 QP 20.55 40.00 7.09 29.54 -22.45
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Test Frequency : 30MHz ~ 1GHz Remark: only the worst data (802.11n HT20 Low CH mode) were
reported

Low Channel — Horizontal

80.0  dBuV/m

Margin: —_—
70

40 ]

30

20 . : 2 W

; B i 5
o g o M
non
30000 40 50 60 70 80 300 400 500 60D 700 1000.0 MHz

Freq. Reading | Factor | Result Limit  [Margin
No- | (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | Pt | Reme

49.0145| 30.08 -15.61 14.47 40.00 (-2553| QP
56.5929| 3249 -18.47 14.02 40.00 (-25.98| QP
104.1701| 34.53 -19.95 14.58 43.50 |(-28.92| QP
129.0146( 27.91 -12.88 15.03 4350 |(-2847| QP
334.8589| 29.10 -13.44 15.66 46.00 (-30.34| QP
487.3151| 30.78 -9.45 21.33 46.00 |-2467( QP

T | ) | R =

Low Channel — Vertical

80.0  dBuV/m

40

30.000 40 50 &0 70 80 300 400 500 600 700 1000.0 MHz

No Freq. Reading | Factor | Result Limit |Margin
) (MHz) (dBuV/m)| (dB) | (dBuV/m)|(dBuV/m)| (dB)
348823 4424 -15.99 28.25 40.00 [-11.75| QP

106.7587| 36.14 -19.38 16.76 43.50 |-26.74 QP
125.0066| 30.35 -13.63 16.72 4350 [-26.78| QP
172.5988| 32.36 -18.07 14.29 4350 [-29.211 QP
504.7062| 37.43 -9.14 28.29 46.00 |-17.71| QP
552.8832| 37.24 -8.45 28.79 46.00 |-17.21| QP

Detector | Remark

| | | W B =
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Test Frequency : 30MHz ~ 1GHz Remark: only the worst data (BLE GFSK Low CH mode) were
reported

Low Channel — Horizontal

80.0  dBu¥/m
Limil: —
Margin: —_
70
60
50
|
w § .
I
30
& W
o
20 : : R 5 . : . - A
1 2 oo
g 3 3 o1
0 aligrnad
0.0

30,000 40 50 60 TFO 6O 300 400 500 600 700 1000.0 MHz

No Freq. Reading | Factor Result Limit  |Margin
) (MHz)  |(dBuV/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB)

33.3278( 30.90 -17.06 13.84 40.00 |-26.16| QP
49.5328| 29.51 -15.62 13.89 40.00 |-26.11| QP
56.3948( 30.86 -18.43 12.43 40.00 |-27.57 QP
109.0286| 33.99 -18.77 15.22 4350 |-28.28| QP
129.4677| 29.53 -12.80 16.73 4350 |-26.77 QP
547.0976( 29.98 -5.64 21.34 46.00 |-2466( QP

Detector | Remark

| | b Qo R =

Low Channel — Vertical

80.0  dBuV/m

LLiimil: —
Margin: —_—
70 Lo

50

40 I

30

20

n.o
30,000 40 50 60 70 80 300 400 500 600 FOO 1000.0 MHz

No Freq. Reading | Factor | Result Limit  |Margin
' (MHz)  |(dBuV/m)| (dB) | (dBuV/m)|(dBuV/m)| (dB)
30.9619| 3542 -17.42 18.00 4000 |-22.000 QP

34.7602| 4212 -16.06 26.08 40.00 |-13.94| QP
47.4918| 33.24 -15.58 17.66 40.00 |-22.34| QP
106.0126| 34.38 -19.58 14.80 4350 |-28.70] QP
128.5630| 33.13 -12.96 2017 43.50 |-23.33] QP
171.3926| 31.36 -17.84 13.52 43.50 |-29.98| QP

Detector | Remark

| | B Qo BRI =
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Test Frequency : Above 1GHz Remark: only the worst data (802.11n HT20 Low CH mode) were

reported Low Channel — Horizontal

12000 dBuV/m

Limit: e
M0 fo o I s I _lme | —
100 |oooeee : e
90
20
Fill
[ | I SR - - — e —— — [ —
an
40
200
1000 0000 340000 5800 .00 20000 1060000 1300000 1540000 1780000 2020000 22600 002500000 MH:
Freq. Reading | Factor | Result Limit |Margin| 5o cor | mRamark
No. (MHz)  |(dBuVim)| (dB) |(dBuV/m) |(dBuV/m)| (dB) el
1 2412600 12368 | -16.26 | 108.32 peak
2 4816.000| 5458 -2.31 5227 7400 |-21.73| peak
Low Channel — Vertical
1200 dBuVsm
Lamat: —
10 oo A N R e _|AvE  —
100} - - ————— ————— m——————
a0
20
FL
|11 I SR - - [ [ [ —
50
40
| I S S
200
10000000 340000 580000 g200.00 1060000 1300000 1540000 1720000 2020000 226000025000 00 MH:
Freq. Reading | Factor | Result Limit |Margin| ooiccior | Remark
No- | (MMz)  |(dBuvim)| (@B) |(dBuVim) |(@Buvim)| (dB) |°==°| Feme
1 2413.200( 124.08 -15.26 108.82 peak
2 4816.000| 54.08 231 5177 7400 |-2223| peak
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Test Frequency : Above 1GHz Remark: only the worst data (BLE GFSK Low CH mode) were

reported Low Channel — Horizontal

1170 dBuVim

B S S O S R S SRR SR - —

L F I T LT T e T L LT T SRR R

BT

47

3r

in
20,0000 232020 233040 2340.60 2350.80 2361.00 2371.20 2381.40 23491.60 2401.80 24712.00 MH:

No Freq. Reading | Factor Result Limit  |Margin
: {MHz) (dBuV/im)| (dB) |(dBuV/m) |(dBuVim)| (dB)

1 2400.000| 64.39 -15.24 49.15 74.00 |-24.85| peak
2 2402.106| 102.86 -15.24 87.64 peak

Detector | Remark

Low Channel — Vertical

170 dBuv/m

Limat: —
B S S A S S S AU SR | —

. T e T R N e R R .

BT

47

3r

70
2300000 2220.20 233040 2340.60 2350.80 2361.00 2371.20 2381.40 23491.60 2401.80 247200 MH:

No Freq. Reading | Factor | Result Limit |[Margin
: (MHz)  |(dBuVim)| (dB) |(dBuVim)|(dBuVim)| (dB)

2400.000| 61.89 -15.24 46.65 74.00 |-27.35| peak
2 2402106 | 103.88 -15.24 88.64 peak

Detector | Remark
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10

10.1

Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7,
2016

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:
Blow 1GHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto
Detector function = peak, Trace = max hold
Above 1GHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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10.2 Test Result

9KHz — 30MHz
802.11b
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1]
Ref 20.50 dBm SWT 5ms

-29.77 dBm
578.000000000 kHz

1Pk ‘

Max

-50 dBm S

R S aTE Y (PYSVTI SR | ST SO W
-60 dBm
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] -29.16 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
May |10 dBm
0 dBm ‘
-10 dBm

-50 dBm LAV

-60 dBm

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS1651268385-2E V1 Page 30 of 78

High Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -27.73 dBm
Ref 20.50 dBm SWT 5ns 578.000000000 kHz
1Pk ‘
Max 10 dBm

_ "'Jn“\\.wh LA ],
50 dBm Kt P’ 01 TY PP | T
-60 dBm
-70 dBm
Start 9.0 kHz Stop 30.0 MHz

802.11g

Low Channel

Offs 0.50 dB REW 100 kHz
Att 30dB VBW 300 kHz M1[1] -30.63 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz

1Pk ‘
Max

-50 dBm beai e

-60 dBm

-70 dBm

Start 9.0 kHz Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB REW 100 kHz
Att 30dB VBW 300 kHz M1[1] -28.65 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

-50 dBm m-E R PRI

-60 dBm

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

High Channel

Offs 0.50 dB REW 100 kHz

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

-29.28 dBm
578.000000000 kHz

1Pk ‘
Max |19 dBm

OdBrr.‘

-10 dBm

-50 dBm g, Qe ey o e
T L O TNV ¥ Y N | NPT
-60 dBm
-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] -29.62 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

-50 dBm

M S5 CLVL R TR pY R

-60 dBm

Ao

-70 dBm

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 5ms

M1[1]

578.000000000 kHz

-31.00 dBm

1Pk ‘
Max |19 dBm

OdBrr.‘

-10 dBm

-50 dBm it g o

-60 dBm

-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] -29.12 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max | 10 dBm
0 dBm ‘
-10 dBm
-50 dBm gt T T
VAN P A A A gt Ao sb g s
-60 dBm
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
BLE
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 25dB VBW 300 kHz M1[1] -32.94 dBm
Ref 15.50 dBm SWT 5ms 578.000000000 kHz
|
10 dDIII
1Pk
Max ‘
0 dEm
-10 dBm

-60 dBm

-70 dBm

-80 dBm
|

Start 9.0 kHz

Stop 30.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S1268385-2E V1

Page 34 of 78

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 25 dB VBW 300 kHz M1[1] -35.89 dBm
Ref 15.50 dBm SWT 5ms 578.000000000 kHz
|
10 dDIII
1Pk
Max ‘
-10 dBm
-20 dBm
* FTR P RTIr B P ada, s ity L a A
-B0 dBm
|
Start 9.0 kHz Stop 30.0 MHz
High Channel
Offs 0.50 dB RBW 100 kHz
Att 25 dB VBW 300 kHz M1[1] -35.34 dBm
Ref 15.50 dBm SWT 5ms 578.000000000 kHz

|
10 dDIII

1Pk

Max ‘
0 dEm

-10 dBm

-20 dBm

AL

iy

L

-80 dBm
|

Start 9.0 kHz

Stop 30.0 MHz
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Above 30MHz
802.11b

Low Channel

Agilont Spectrum Analyzor - Swept SA
o L C 2 ~ T o
arlcar Avg Type: Log-Pwr
Marker 1 3.625680000000 GHz B TgFresrin A::|H:I’d‘:»1;r?0
IF Gain:Low #Atten: 20 dB

11:12:1% AM Dax: 36, 20116

Fundamental | Rerometos a8

Ref 10.50 dBm

’1

e
. A Al
TN l . A
fale s 1 S

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED

Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL ' iy 15 11:03:36 AM Do 26, 20016

arker 13.6 ] Avg Type: Log-Pwr
Marker 1 3.650650000000 GHz W vogFresfun A:JH:I’d.;ﬂ;r?o
IF Gain:Low #atten: 20 dB

Fundamental  Refofisstos s MEkr1

Ref 10.50 dBm

Ml
SRR ALt o AT
S bty 'I.-‘h"* N T ol

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED
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High Channel

Agilont Spectrum Analyzor - Swept SA
o L C 2 ~ T o
aricar 1 3 700" Avg Type: Log-Pwr
Marker 1 3.700590000000 GHz B TgFresrin A::|H:I’d‘:»1;r?0
IF Gain:Low #Atten: 20 dB

Fundamental Ref Offset05 B
lv  Ref 10.50 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED

802.11g

Low Channel

Agilont Spectrum Analyzor - Swept SA
o L C 2 ~ T o
arker 1 2. - z Avg Type: Log-Pwr
Marker 1 24.775270000000 GHz B TgFresrin A::|H:I’d‘:»1;r?0
IF Gain:Low #Atten: 20 dB

11114706 AM Dix 26, 20116

Ref Offset 0.5 dB

Fundamental Iv Ref 10.50 dBm

Y

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED
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Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL

Marker 1 24,?0035000000 GHz  Avg Type: Log-Pur

11:17:1% AM Dax: 36, 20116

PNO: Fast o Trig:Free Run Avg|Held:> 10010
IF Gain:Low #atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Fundamental

A .
Aupsl, it W,

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED

High Channel

Agilont Spectrum Analyzor - Swept SA
o L C 2 ~ T o

arker 1 2. - z Avg Type: Log-Pwr
Marker 1 24.675390000000 GHz B TgFresrin A::|H:I’d‘:»1;r?0
IF Gain:Low #Atten: 20 dB

1111610 AM Dix 36, 20116

Ref Offset 0.5 dB
Ref 10.50 dBm

Fundamental

.m.,lniul"‘lrJ“‘._!‘qr(t»-w'P.‘_

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS1651268385-2E V1 Page 38 of 78

802.11n HT20

Low Channel

Agilont Spectrum Analyzor - Swept SA
L K 2 NS o
arker 1 2 z Avg Typa: Leg-Pur
Marker 1 24.700360000000 GHz B & TigFreemun A::|H:I’d‘:»1;r?0
IF Gain:Low #Atten: 20 dB

Fundamental  reromeosas

Ref 10.50 dBm

)  Fpr |
M P g P
. A L A g UM

. u,_‘,.-“.g“’.-'|44~'*'."‘ il Byt

Ut
At e Aoy,

pnd T

e
LA

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED

Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL ' iy 15 11:22: 15 AM D 26, 2016

arker . ) z Avg Typa: Leg-Pur
Marker 1 24.750300000000 GHz __|JRNENEN. s

Fast G
IF Gain:Low #atten: 20 dB

Ref Offset 0.5 dB

Fundarnentd Iv  Ref 10.50 dBm

gty Loa (o
artigttrybogs S Yo

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

s €3 Cuery INTERRUPTED
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High Channel

Agflont Spoctrum Analyzor - Swopt SA

e L

[ 7] P, iy 15 11:23:31 AM D 26, 20016
arkar 1 2 I z Avg Typa: Leg-Pur RACK
Marker 1 24.675390000000 GHz W vogFresfun A:JH:I‘:‘M;I‘?O .
1F Gain:Low #Atten: 20 dB
Ref Offset 0.5 dB
Ref 10.50 dBm
Fundamental
1
L4
.
g, ,r-d."‘ar' -
elthath
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
s €3 Cuery INTERRUPTED
Low Channel
Agilont Spectrum Analyzor - Swept SA
2 RL [ 7] ' iy 15 042140 PM D 23, 2016
aricer fvg Typa: Log-Par
Marker 1 5.098910000000 GHz WL Taerresrn A:JH:I‘:‘M;I‘?O .
1F Gain:Low #Atten: 20 dB
Fundamental Ref Offset 05 dB

Ref 10.50 dBm

——_
Ly, sl T

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

st €3 Cuery INTERRUPTED

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)
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Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
T

@ K 2 ~ T o
arker Avg Type: Log-Pwr
Marker 1 3.650650000000 GHz W vogFresfun A:JH:I’d.;ﬂ;r?o
IF Gain:Low #atten: 20 dB

Fundamental  Refoffset0s dB Mkr1

Ref 10.50 dBm

041231 P D 3, 0116

i Bherdey

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED

High Channel

Agilont Spectrum Analyzor - Swept SA

L K 2 ~ T o
arker Avg Typa: Leg-Pur

Marker 1 5.123880000000 GHz B & TigFreemun A::|H:I’d‘:»1;r?0

IF Gain:Low #Atten: 20 dB

0412008 PM Do 73, 2016

Fundamental Ref Offset05 B

Ref 10.50 dBm

M
it

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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11 Band Edge Measurement

Test Requirement:
Test Method:
Test Limit:

Test Mode:

11.1 Test Produce

FCC CFR47 Part 15 Section 15.247

KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016
Regulation 15.247 (d),In any 100 kHz bandwidth outside the
frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

Transmitting

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 20 dB * VBW 300 kHz M2[1] -58.88 dBm
Patt Ref 10.50 dBm SWT 15ms 2.394860000 GHz
M1[1] | -62.36 dBm
R o 2.400000000 GHz
Max m
D1 -6.900 dB
-10 dBm — I'."“u“""'
-20 dBm J['w M\H
-30 dBm JJ \
D2 -36.900 dBm i [
-40 dBm

-50 dBm [
| Mp
-60 dBm

-70 dBm
-B0 dBm
F1
|
Start 2.31 GHz Stop 2.432 GHz
TX 11b: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz M2[1] -61.09 dBm
Batt Ref 10.50 dBm SWT 10ms 2.490100000 GHz
M1[1] -61.82 dBm
1Rm 2.483500000 GHz
Max 0 dBm

D1 -5.460 dBm
-10 dBm A bl

S AP T
P’U U‘Q\

-30 dBm J 5

D2 -35.460 dBm

-40 dBm fl \
-50 dBm

*‘W‘J o i

AR UM N YRRV W SR R
-70 dBm
-80 dBm
F1
i
Start 2.442 GHz Stop 2.5 GHz
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TX 11g: Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -60.46 dBm
patt Ref 10.50 dBm SWT 15ms 2.398270000 GHz
M1[1] -61.72 dBm
1Rm| 2.400000000 GHz
Max | © dBm
-10 dBm
D1 -15.850 dBm
-20 dBm (fNMH
-30 dBm {
'40 dBIII ' l
D2 -45.850 dBrm [ |I
'SO dBIII J \
-60 dBm 0
[JEREIITN NI BTN RN T T
-70 dBm
-80 dBm
i
Start 2.31 GHz Stop 2.432 GHz
TX 11g: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -60.18 dBm
patt Ref 10.50 dBm SWT 10ms 2.492880000 GHz
M1[1] -61.81 dBm
1Rm| 2.483500000 GHz
Max | © dBm
-10 dBm
—im -15.470 dBm
-20 dBm ""J"'{UJ” whib "”‘l‘\l
-30 dBm i
-40 dBm
! |
D2 -45.470 dBm ll
-50 dBm—
o] Wl L | =
h J
| l,'h"l.'. e (R IPE T
-70 dBm
-80 dBm
F1
[l
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 20 dB *VBW 300 kHz M2[1] -60.65 dBm
Batt Ref 10.50 dBm SWT 15ms 2.396080000 GHz
M1[1] -61.03 dBm
1RmM : 2.400000000 GHz
Max 0 dEm
-10 dBm
20 dBrr'[.jl -17.190 dBm MH
-30 dBm
_40 dBlll ] \
2 -47.190 dBm I I
-50 dBm
b l
-60 dBm
IR R RN (TS LTINS S ey
-70 dBm
-B0 dBm
1

Start 2.31 GHz

Stop 2.432 GHz

TX 11n HT20: Band edge-right side

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm

* RBW 100 kHz
*VBW 300 kHz
SWT 10nms

M2[1]

2.486510000 GHz

-61.42 dBm

1Rm

M1[1]

2.483500000 GHz

-62.62 dBm

Max 0 dBm

-10 dBm

D1

m{n -16{.010 dBr QMMY

-30 dBm )

-40 dBm |i

D% -46.01

0 dBnv

-50 dBm r

-60 dBpr

I

-70 dBm

L,

PRI |

AL

-80 dBm

Start 2.442 GHz

Stop 2.5 GHz
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®

BLE: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -57.12 dBm
patt Ref 10.50 dBm SWT 10ms 2.397650000 GHz
M1[1] -57.25 dBm
1Pk 2.400000000 GHz
Max 0 dBm
D1 -4.520 dBm
-10 dBm
-20 dBm
D2 -24.520 dBm
-30 dBm
-40 dBm
-50 dBm
| GilW
PRIV WRRUPIRTY NETOUS stor phabnssilaboluidy TR R T .uLﬂ bk
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz
BLE: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -57.59 dBm
patt Ref 10.50 dBm SWT 5ms 2.493323000 GHz
M1[1] -59.21 dBm
1Pk 2.483500000 GHz
Max | © 2 D1 -4.900 dB
5. I
-10 dBm {m\
-20 dBm —
D2 -24.900 dBruil
30 dBm I’ L
'40 dBIII \
-50 dBm
M2
| M1
"fJ"&Ju“ﬁh“r-b-H' whx,\.d.u in st Ly Acsiodedbal, e, .T_- FRS TR RN
-70 dBm
-80 dBm
i
Start 2.47 GHz Stop 2.5 GHz
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TX 11b: Band edge-left side Horizontal

12000 dBuV/m

T T S S S SR < St S
1 S S el

50

80

70

.5 e - —

50

40

200

1 R N

2R0.0000 232220

233440

Z346.60 235%.80 2341.00

2383.20

239540

2407.60

2419.80 2432.00 MH:

Freq.
(MHz)

Reading

No. (dBuVim)

Result
(dBuV/m)

Factor
(dB)

Limit
(dBuVim)

Margin
(dE)

Detector

Remark

2400.000| 66.97

-15.24 51.73 74.00 |-22.27

peak

2 2412114 12487

-156.26 109.61

peak

TX 11b: Band edge-left side

Vertical

12000 dBuV/m

90
20
70
(1] NN - E—

50

40

2000

2300000 232220 233440

Z346.60 2358.80 2341.00

238320

239540

2407.60

2419.80 2432.00 MH:

Freq.
(MHz)

Reading

No. (dBuVim)

Result
{dBuVim)

Factor
(dB)

Limit
{dBuV/m)

Margin
(dB)

Detector

Remark

2400.000| B6.32

-15.24 51.08 74.00 |-22.92

peak

2 2410650 12432

-15.26 109.06

peak
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TX 11b: Band edge-right side Horizontal

12000 dBuV/m

a0
20
70
[71]
50
40
200
2H2.0000 2447.90 2453.60 2459.40 2465.20 2471.00 2476.80 248260 2488.40 2494.20 2500.00 MH:
Freq. Reading | Factor | Result Limit |Margin| p_iocor | Remark
No- | (MHz) |@Buvim)| (dB) |(dBuvim)|(@Buvim)| (@B) |°==| e
1 2462.068| 123.07 -15.35 107.72 peak
2 2483500 5522 | -1539 | 39.83 7400 |-34.17| peak
TX 11b: Band edge-right side Vertical
1200 dBuv/m
L F1 1) S—
W0 oo
q0
20
n
[ 1 [N SO
500 oo
a0 [0
| T S I I
200
2442 0000 2447 20 2453.60 2459.40 2465.20 2471.00 2476.80 2482 .60 2488.40 2494.20 2500.00 HMH:
Freq. Reading | Factor | Result Limit  (Margin| oo | Remark
No. (MHz)  |(dBuvim)| (dB) |(dBuV/m)|(dBuVim)| (dB) e e
1 2461.314| 12418 -15.35 106.83 peak
2 2483 500| 56.99 -15.39 41.60 7400 |-32.40| peak
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1g: Band edge-left side Horizontal

1200  dBuV/m
11 S— R R IR —
R {111 IR SRR IR
90
B0
Fii}
L1 L A [ el [ —— —
50 M\N—
40
K| T IR et IR
200
22100000 2322 20 232440 234660 2362 80 237100 3B 20 2395 40 2407 60 2419.80 243200 MH:
Freq. Reading | Factor | Result Limit |Margin| e vor | Remark
No- | MHz)  |(@Buvim)| (dB) |(dBuVim) |(dBuvim)| (aB) |°T=| Feme
1 2400000 6483 | -1524 | 4959 7400 |-24.41| peak
2 2413334| 12495 | 1526 | 109.69 peak
TX 11g: Band edge-left side Vertical
12000 dBuV/m
a0
20
70
(41} —— N el [ — —— e
200
22100000 2322 20 233440 234660 2358 .20 23000 238220 2395 40 240760 2419.20 243200 MH:
Freq. Reading | Factor | Result Limit |Margin| 5 oo | Remark
No- | (MMz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (daB) | ==r| Feme
1 2400.000 6733 | -1524 | 5209 7400 |-21.91| peak
2 2413212| 12349 | -1526 | 108.23 peak
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TX 11g: Band edge-right side Horizontal

12000 dBuv/m

L T
a0
80
70
(1]
50
40
200
24420000 2447 20 2453 60 245940 246520 2471.00 247620 2482 60 248840 2494 20 Z2%00.00 MH:
Freq. Reading | Factor Result Limit |Margin| .o Remark
No- | (MHz) |@Buvim)| (dB) |(dBuVim) |(dBuvim)| (@B) | =] Feme
1 2461.836] 123.89 | -1535 | 108.54 peak
2 2483500 6056 | -1539 | 4517 | 74.00 |-28.83| peak
TX 11g: Band edge-right side Vertical
12000 dBuW/m
110
100
an
B0
70
(1]
50
40
30 Lo I I
200
2442 0000 2447 80 2453 60 2459 40 246520 247100 2476 20 2ME2 ED 288 40 2494 20 2600000 MH:
Freq. Reading | Factor | Result Limit |Margin| .. Remark
No- | (MHz) |(@Buvim)| (dB) |(dBuvim)|(@Buvim)| (aB) | =" | Reme
1 2462416| 12420 | -1535 | 108.85 peak
2 2483500| 6195 | -1539 | 4656 | 74.00 |-27.44| peak
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TX 11n HT20: Band edge-left side Horizontal
1200  dBuVSm
a0
20
70
&0 [ [ el [ .
L] R
40 —
200
2210.0000 2323.20 2336.40 2349.60 2362.80 2376.00 2389.20 2402.40 2415.60 2428.80 244200 MH:
Freq. Reading | Factor | Result Limit  |Margin| oo | Remark
No- | (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |°T=| Feme
1 2400000 63.12 | -1524 | 47.88 7400 |-26.12| peak
2 2414544 12398 | -1525 | 108.73 peak
TX 11n HT20: Band edge-left side Vertical
12000 dBuV/m
a0
20
70
&0 [ - [ E— - [ [
40 ——eed
200
2210.0000 232320 233640 2349.60 2362.80 2376.00 2389.20 2402.40 241560 2428.80 244200 MH:
Freq. Reading | Factor | Result Limit  (Margin| o iovor | Remark
No- | (MHz) |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (dB) | =] "
1 2400000 67.65 | -1524 | 5241 7400 |-2159] peak
2 2414148 12500 | -1625 | 109.75 peak
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TX 11n HT20: Band edge-right side Horizontal

12000 dBuVAm

a0

20

70

&0

L]

40

200

2H42.0000 244790 2453.60 2459.40 2465.20 2471.00 247680 2482 60 2488.40 249420 25%00.00 MH:
Freq. Reading | Factor | Result Limit  |Margin| oo | Remark
No- | (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |°T=| Feme
1 2461.372| 12434 | -1535 | 108.99 peak
2 2483500| 6279 | -1539 | 4740 7400 |-2660| peak
TX 11n HT20: Band edge-right side Vertical

12000 dBuV/m

90

i1}

70

(71}

5in

40

200

24420000 2447 80 2452 60 245940 246520 2471.00 2476.20 2482.60 24492 40 249420 2500.00 MH:
Freq. Reading | Factor | Result Limit |Margin| ooiccior | Remark

No- | (MHz)  |(dBuvim)| (@B) |(dBuVim)|(dBuvim)| (dB) |°T=r| Feme
1 2461256| 125.03 | -15.35 | 109.68 peak
2 24B3540| 6272 | 1539 | 47.33 | 7400 |-2667| peak
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BLE: Band edge-left side Horizontal

1170

dBuY/m

we b

a7 e e e e e e e e e [— [
2

87

7 R

a7

27

70

2210.0000 232020

233040

2340.60

2350.80

2367100

237120

2381.40

239160

240780 241200 MH:

No.

Freq.
{MHz)

Reading
(dBuVim)

Factor
{dB)

Result
(dBuVim)

Limit
(dBuVim)

Margin
(dB)

Detector

Remark

2400.000

B64.39

-15.24

49.15

74.00

-24 85

peak

2402.106

102.86

-15.24

87.64

peak

BLE: Band edge-left side Vertical

117.0  dBuV/m

Lamat:

D07 el ME :
e
BT

47

37

7n

20,0000 2320.20

233040

234060

2350.80

2361.00

2371.20

2381.40

2391.60

2407.80 241200 MH:

No.

Freq.
{MHz)

Reading
(dBuVim)

Factor
{dB)

Result
{dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

2400.000

61.89

-15.24

46.65

74.00

-27.35

peak

2402.106

103.86

-15.24

66.64

peak
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BLE: Band edge-right side Horizontal
1170  dBuVSm
Limat: —
3 I A P A SR o | AVE: —_
a7 [ - [ - e [ [
BT
7
67
a7
AT
3T
in
24700000 2473.00 2476.00 2479.00 2482.00 248500 248900 2491.00 2494.00 249700 2500.00 MH:
Freq. Reading | Factor | Result Limit  |Margin| 5o | mamark
No- | (MHz) |dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |°==| Feme
1 2480.050| 10432 | -1538 | 88.94 peak
2 2483500 6372 | -1539 | 4833 7400 |-2567| peak
BLE: Band edge-right side Vertical
117.0 dBuV/m
Lamat: —
W07 Ll o o  AVE: —_
b I AR - el R E— [
Br
i
67
a7
LY
T
7.0
24700000 247200 2476.00 2479.00 2482.00 248500 2488.00 249100 2494.00 2497.00 2500.00 MH:
Freq. Reading | Factor | Result Limit  (Margin| o iovior | Remark
No- | MHz)  |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (dB) || Feme
1 2480200] 10434 | 1538 | 88.96 peak
2 2483500| 62.86 | -165.39 | 4747 7400 |-2653| peak
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12 6 dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016
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. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

12.2 Test Result:

Operation mode Test Channel Bandwidth (MHz)
Channel 1 10.092
TX 11b Channel 6 10.092
Channel 11 10.092
Channel 1 16.467
TX 119 Channel 6 16.467
Channel 11 16.467
Channel 1 17.677
TX11n HT20 Channel 6 17.677
Channel 11 17.677
Channel 0 0.719
BLE Channel 19 0.719
Channel 39 0.719
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Test result plot:

1Pk
Max

268385-2E V1

Page 55 of 78

Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] -0.80 dB
Ref 10.50 dBm SWT 2.5ms 10.092000000 MHz
Occ Bw  13.956087824 MHz
M1[1] -9.09 dBm
0 dBm o odn 2.406954000 GHz
&“; 5 A"WLM MM £15.20 dBm
~10rgBm—D2" -9.710 dBm Y ' 0
/ T2[1]
- Bm—y
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.412 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] -1.13 dB
Ref 10.50 dBm SWT 2.5ms 10.092000000 MHz
Occ Bw  13.956087824 MHz
M1[1] -9.63 dBm
0 dBm 2.431954000 GHz
DL 4110 dBEI“MW 1615.99 dBm

059

T2[1]

-30 dBm

-10,4Bm—027-10.110 dm Y
et

88 £Hz
Bm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 16.0 MHz
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Mode: TX 11b channel 11

®

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] -1.03 dB
Ratt Ref 10.50 dBm SWT 2.5ms 10.092000000 MHz
Occ Bw  13.988023952 MHz
1Pk M1[1] -9.47 dBm
Max |9 dBm o1 #go08 2.456954000 GHz
L el P W N -15.97 dBm
-+0,¢Bm=—02"-10.030 dBm w\' 0
/ T2[1]
B m—Y
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.462 GHz Spah 16.0 MHz

Mode: TX 11g channel 1

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 1.58 dB
Patt Ref 10.50 dBm SWT 2.5ms 16.467000000 MHz
Occ Bw  16.516966068 MHz
1Pk M1[1] -18.23 dBm
Max |9 dBm 2.403717000 GHz
T1[1] -18.23 dBm

: i 16567 GHz

- T
i Lokt bnsfing M?.sﬁ dBm
DY -17.270 dBrm ! 2.4201:,3533 GHz

/ \
\

-50 dBm KW

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 25.0 MHz
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®

"

1Pk
Max
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Mode: TX 11g channel 6

Offs 0.50 dB * RBW 100 kHz
Att 20 dB * VBW 300 kHz D1[1] 1.47 dB
Batt Ref 10.50 dBm SWT 2.5ms 16.467000000 MHz
Occ Bw  16.516966068 MHz
M1[1] -17.84 dBm
0 dBm 2.428717000 GHz
T1[1] -17.84 dBm

2.428716567 GHz
£17.75 dBm

2.4451\3;3533 GHz

X
\

Lo

70 dBm
-80 dBm
CF 2.437 GHz Span 25.0 MHz
Mode: TX 11g channel 11
Offs 0.50 dB * RBW 100 kHz
“ Att 20 dB * VBW 300 kHz D1[1] 2.19 dB
patt Ref 10.50 dBm SWT 2.5ms 16.467000000 MHz
Occ Bw  16.516966068 MHz
1Pk M1[1] -18.72 dBm
Max |9 dBm 2.453717000 GHz
T1[1] -17.94 dBm
| -10 dBry ;280 dBm .453766467 GHz
B AT . FL U, E
O¥ -17.280 dBrm ! 18.36 dbm
20 dBm 4 2.470283433 GHz

\

i

v

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.0 MHz
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®
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 2.23 dB
Batt Ref 10.50 dBm SWT 5ms 17.677000000 MHz
Occ Bw  17.622754491 MHz
1Pk M1[1] -18.90 dBm
Max |9 dBm 2.403108000 GHz
T1[1] -18.32 dBm
-10 dBm 2.403161677 GHz
D1 -1.1.900 dBn :
LA ol ialatdmdoda 16,07 dom
20 dBm DJ -17.300 dBrm . 2.420‘1&4431 GHz
-30 dBm}l‘ \1
_40 dBIII \i
-50 dBm y
Y0 dBm horing
-70 dBm
-80 dBm
CF 2.412 GHz Span 27.0 MHz
Mode: TX 11n HT20 channel 6
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 3.00 dB
Batt Ref 10.50 dBm SWT 5ms 17.677000000 MHz
Occ Bw  17.676646707 MHz
1Pk M1[1] -18.97 dBm
Max |9 dBm 2.428108000 GHz
T1[1] -17.96 dBm
| -10 dBn 2.428161677 GHz
D1 -11.440 dB .
| ﬁfl.‘nh....u,..'fu uu.ﬂwuw W18_33 dBm
20 dBm—2Y17:440 dBm ¥ 2.445138323 GHz
-30 dBm \\
_40 dBllj/’ \
-50 dBn 8
Myl
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 0.34 dB
Batt Ref 10.50 dBm SWT 5ms 17.677000000 MHz
Occ Bw  17.676646707 MHz
1Pk M1[1] -19.02 dBm
Max |9 dBm 2.453162000 GHz
10 do T gssierers o
- . Z
[D1 lﬁfi_zuzﬁ:rjf.'ij,...ﬁwmw 18.69 dBm
20 dBm—PY ;18.220 dBm———4r— 2.470838323 GHz

-30 dBm

.
f

\

-40 dBm

\

-50 dBEnr

-70 dBm

-80 dBm

CF 2.462 GHz

Span 27.0 MHz

BLE: channel 0

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] -0.19 dB
Batt Ref 10.50 dBm SWT 2.5nms 718.600000000 kHz
Occ Bw 1.059880240 MHz
1Pk M1[1] -10.49 dBm
Max |9 dBm 2.401634700 GHz
D1 -4.500 dBm i 17.66 dBm
-=10-dBm=p3 -10.500 qfsl 2.401467066 GHz
-17.80 dBm

-20 dBm

-30 dBm

/

T2[1]\Tvi

2.402526946 GHz

N

L/

A\

-40 di:n/

L

oo

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz
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BLE: channel 19

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.09 dB
Batt Ref 10.50 dBm SWT 2.5ms 718.600000000 kHz
Occ Bw 1.059880240 MHz
1Pk M1[1] -10.82 dBm
Max |9 dBm 2.439628700 GHz
D1 -4.800 dBm[— 1 _17.79 dBm
-=-10-dBm=p3 -10.500 dBm=> 2.439467066 GHz
Ty},/ T2111N\.2 -18.03 dBm
-20 dBm 2.440526946 GHz
-30 dBm // \\
-40 dBm—~2 v—"""\\
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz Span 3.0 MHz
BLE: channel 39
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.13 dB
Batt Ref 10.50 dBm SWT 2.5ms 718.600000000 kHz
Occ Bw 1.053892216 MHz
1Pk M1[1] -11.02 dBm
Max |9 dBm 2.479628700 GHz
D1 -4.870 dBm My~ i -17.55 dBmi
=10 dBm=p; 19870 dg 2.479473054 GHz
| T2r11N 2 -18.23 dBm
-20 dBm % 2.480526946 GHz
-30 dBm // \\
-40 dBi/ - N
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS1651268385-2E V1 Page 61 of 78

13 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

13.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

section 9.1.1 (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 9.1.2 (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 MHz.

b)Setthe VBW =3 RBW

c)Set the span = 1.5 x DTS bandwidth.

d)Detector = peak.

e)Sweep time = auto couple.

f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use the instrument’s band/channel power measurement function with the band limits set equal to the
DTS bandwidth edges (for some instruments, this may require a manual override to select peak
detector). If the instrument does not have a band power function, sum the spectrum levels (in linear

power units) at intervals equal to the RBW extending across the DTS bandwidth.
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13.2 Test Result:
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Operation mode Channel Frequency Maximum Peak Output L
(MH2z) Power (dBm)

Low-2412 9.39 1W/30dBm
TX 11b Middle-2437 9.12 1W/30dBm
High-2462 9.35 1W/30dBm
Low-2412 9.22 1W/30dBm
TX 11g Middle-2437 9.13 1W/30dBm
High-2462 9.29 1W/30dBm
Low-2412 9.30 1W/30dBm
TX 11n HT20 Middle-2437 9.42 1W/30dBm
High-2462 9.20 1W/30dBm
Low-2402 -3.43 1W/30dBm
BLE Middle-2440 -3.65 1W/30dBm
High-2480 -3.84 1W/30dBm
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®

1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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Test Plot

Mode: TX 11b channel 1

REW 1 MHz

VBW 3 MHz
SWT 2.5ms

0 dBm

-1 m

=20 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 16.0 MHz

Tx Channel

Standard:

NONE

Bandwidth

10.092 MHz | Power

9.39 dBm

1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Mode: TX 11b channel 6

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

0 dBm

-1 m

=20 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 16.0 MHz

Tx Channel

Standard:

NONE

Bandwidth

10.092 MHz | Power

9.12 dBm
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®

1Pk

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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Mode: TX 11b channel 11

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

0 dBm

Max LA

-1 -—b\

m

| ™

=20 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz
Tx Channel
Bandwidth

Span 16.0 MHz

Standard: NONE
10.092 MHz | Power

9.35 dBm

Mode :TX 11g channel 1

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

1Pk | o dBm , ,
Max |1 frap a

-10 dBT'. ’N}I

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz
Tx Channel
Bandwidth

Span 25.0 MHz

Standard: NONE
16.467 MHz | Power

9.22 dBm
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Mode :TX 11g channel 6
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk [ dBm . =
Max Vg Y
-10 dBm ‘r’# W‘“

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.467 MHz | Power 9.13 dBm
Mode :TX 11g channel 11
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5nms
1Pk [ dBm . n
Max Lo gt P TR o
-10 dBm i it

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz
Tx Channel
Bandwidth

Span 25.0 MHz

Standard: NONE
16.467 MHz | Power

9.29 dBm
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 1 MHz

Att 20 dB VBW 3 MHz

Ref 10.50 dBm SWT 2.5ms
1Pk [ dBm — +—
Max B

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 27.0 MHz

Tx Channel Standard: NONE
Bandwidth 17.677 MHz | Power 9.30 dBm
Mode: TX 11n HT20 channel 6
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 2 MHz
Ref 10.50 dBm SWT 2.5ms
ipk 0 dBm A, Al . |
Max L et T
-10 dBT—I// t\‘\
-20 dBm
-30 dBf \W
d i '\SL
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.677 MHz | Power 9.42 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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REW 1 MHz
VBW 3 MHz
SWT 2.5ms

1Pk | g dem

Max =1

e,

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 27.0 MHz

Tx Channel

Standard: NONE

Bandwidth

17.677 MHz | Power

9.20 dBm

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

BLE: channel 0

RBW 1 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

-3.43 dBm
2.402263500 GHz

LPk 0 dBm

Max

1

]

M E

-10 dBm
/@r‘n/

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz
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Offs 0.50 dB

Att 20dB

Ref 10.50 dBm
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BLE: channel 19

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-3.65 dBm

2.440245500 GHz

1Pk
Max

k]

0 dBm

=

"]

-10 dBm
/@L/

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz

Span 3.0 MHz

1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

BLE: channel 39

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-3.84 dBm

2.479748500 GHz

=4
[

0 dBm

o

-10 dBm
/ﬁn‘-./

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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14 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

14.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016 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.

14.2 Test Result:

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

Low-2412 -16.22 8dBm per 3kHz
TX 11b Middle-2437 -16.00 8dBm per 3kHz
High-2462 -16.32 8dBm per 3kHz
Low-2412 -23.69 8dBm per 3kHz
TX 11g Middle-2437 -25.03 8dBm per 3kHz
High-2462 -24.48 8dBm per 3kHz
Low-2412 -23.97 8dBm per 3kHz
TX 11n HT20 Middle-2437 -25.13 8dBm per 3kHz
High-2462 -23.14 8dBm per 3kHz
Low-2402 -19.23 8dBm per 3kHz
BLE Middle-2440 -19.30 8dBm per 3kHz
High-2480 -19.51 8dBm per 3kHz
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Test Plot
Mode: TX 11b channel 1
Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -16.22 dBm
Ref 10.50 dBm SWT 1.75s 2.410148000 GHz

1Pk

Max 0 dBm

-10 dBm

M1

220 dBIL N LlL‘ MII-ILH A, .Wﬂ"‘; Ak |

W v www

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 16.0 MHz

Mode: TX 11b channel 6

Offs 0.50 dB REW 3 kHz
Att 20dB VBW 10 kHz M1[1] -16.00 dBm
Ref 10.50 dBm SWT 1.75s 2.436010000 GHz

1Pk
Max

M1
|

20 dBm M .u;«L«« LAY ST 1Y
/ A e

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 16.0 MHz
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Mode: TX 11b channel 11

®

Offs 0.50 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -16.32 dBm
Ref 10.50 dBm SWT 1.75s 2.461170000 GHz

1Pk

Max 0 dBm

-10 dBm

M1
=20 dBm uhw’kwur-h. TP

M.U W\Uﬂ"m ]

-40 dBm

-50 dBm

-60 dBm

-70 dBin

-80 dBm

CF 2.462 GHz Span 16.0 MHz

Mode :TX 11g channel 1

Offs 0.50 dB REW 3 kHz
Att 20dB VBW 10 kHz M1[1] -23.69 dBm
Ref 10.50 dBm SWT 2.8s 2.417339000 GHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

ek mwnnwuwmmﬁt A A At g

| A
::Z :2I|“l}»(-
I(u U\l

2 -

-80 dBm

CF 2.412 GHz Span 25.0 MHz
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®

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm
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Mode :TX 11g channel 6

* RBW 3 kHz
*VBW 10 kHz M1[1] -25.03 dBm
SWT 2.8s 2.436102000 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

C.BLWMMAMMM piip A AMA ArL I
-40 dB.|.. J L l-

L

-50 dBm

-60 dBlFur
w%

-80 dBm

W‘

CF 2.437 GHz

Span 25.0 MHz

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm

Mode :TX 11g channel 11

* RBW 3 kHz
*VBW 10 kHz M1[1] -24.48 dBm
SWT 2.8s 2.457609000 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

ITE
T

-30 dBL‘J&‘&mﬂM&MMﬁML
|

ApAMARAM M

| f

-50 dBuJ}r
60 dBm

",

-80 dBm

s

CF 2.462 GHz

Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

®

Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -23.97 dBm

Ref 10.50 dBm SWT 3s 2.407635000 GHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm Skt

30 dem MMM{ A gAAnaphit s

-40 dBm t l

-50 dBm

SOC.BJI“

-80 dBm

CF 2.412 GHz

Span 27.0 MHz

Mode: TX 11n HT20 channel 6

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 3s

M1[1]

2.429778000 GHz

-25.13 dBm

LPk 0 dBm

Max

-10 dBm

-20 dBm

M

-30 dBL—vaMﬂWM
-40 dB||||

i

At kAL

AL-A_Jl\.ﬂ.rh“hl L
LA A

_SO dBl|l|ﬁ H\‘

_60 dB|||| ‘lt

-70 d r./

“‘"‘Nﬁ"( Wiy
-80 dBm

CF 2.437 GHz Span 27.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S1268385-2E V1

Page 74 of 78

Mode: TX 11n HT20 channel 11

®

Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -23.14 dBm

Ref 10.50 dBm SWT 3s 2.454509000 GHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm 11

30 dBm—M A_Iuwum sl g AR AS A

_40 dBI|II JrJ
-50 dB||||

el
el

-80 dBm

Lyl

CF 2.462 GHz

Span 27.0 MHz

BLE: channel 0

Offs 0.50 dB RBW 3 kHz
Att 20dB VBW 10 kHz M1[1] -19.23 dBm
Ref 10.50 dBm SWT 330ms 2.401976000 GHz
1Pk
Max 0 dBm
-10 dBm
| M
-20 dBm MM%
-30 dBm W” ;
i i
-40 dBm JJ"” ‘mbk
-50 dBm f( l‘k
-60 dBm ﬂhrlu \NM%
r|“ Ltmﬁh‘*'iw
-80 dBm

CF 2.402 GHz

Span 3.0 MHz
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Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] ~19.30 dBm

Ref 10.50 dBm SWT 330ms 2.439976000 GHz
1Pk
Max 0 dBm

-10 dBm

M

20 dBm -

ok WMWM“M

-40 dBm wil
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BLE: channel 19

-50 dB|||| "[J‘

e |

i

My

-60 dB|||| +
M
|

-80 dBm

e |

CF 2.44 GHz

Span 3.0 MHz

BLE: channel 39

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 330ns

M1[1]

-19.51 dBm
2.479970100 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

]‘kwmf%

CF 2.48 GHz

Span 3.0 MHz
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15 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This

product has an integrated antenna fulfill the requirement of this section.
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16 RF Exposure

Remark: refer to SAR test report: WTS16S1268390E
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17 Photographs of test setup and EUT.

Note: Please refer to appendix: WTS16S1268385E_Photo.
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