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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.
http://www.waltek.com.cn
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Page 5 of 92

Date of
Test report No. Receipt Date of Test | Date of Issue | Purpose Comment Approved
sample
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5 General Information
5.1 General Description of E.U.T.
Product Name: 4” 3G smart phone
Model No.: P4001
Series No.: K4001
Model Description: Only different for model names
GSM Band(s): GSM 850/900/1800/1900MHz
GPRS/EGPRS Class: 12
WCDMA Band(s): FDD Band II/V
LTE Band(s): N/A
Wi-Fi Specification: 2.4G-802.11b/g/n HT20/n HT40
Bluetooth Version: Bluetooth v4.0 with BLE
GPS: Support
NFC: N/A
Hardware Version: 7200_MB_PCB V1.3
Software Version: P4001_V1_160928
Highest frequenc
(E?(CIude RZdio):y 26MHz
Storage Location: Internal Storage
5.2 Details of E.U.T.

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
802.11n HT40: 2422~2452MHz

Bluetooth: 2402~2480MHz

Operation Frequency:

GSM 850: 33.29dBm
PCS1900: 30.45dBm
WCDMA Band Il: 22.20dBm
WCDMA Band V: 22.40dBm
WiFi (2.4G): 9.45dBm
Bluetooth: 6.51dBm

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

Max. RF output power:

Type of Modulation:

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Bluetooth: GFSK, Pi/4 DQPSK, 8DPSK

Antenna installation: GSM/WCDMA: internal permanent antenna
WiFi/Bluetooth: internal permanent antenna

Antenna Gain: GSM 850: -1.1dBi
PCS1900: -1.0dBi
WCDMA Band Il: -1.0dBi
WCDMA Band V: -1.1dBi
WiFi(2.4G): -0.7dBi
Bluetooth: -0.7dBi
Technical Data: Battery DC 3.7V, 1400mAh
DC 5V, 0.5A, charging from adapter
(Adapter Input: 100-240V~50/60Hz 0.15A)

Adapter: Manufacture: Shenzhen Changsheng Gaoneng Electronic Co.,Ltd
Model No.: P4001

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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5.4 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 TX
_ 802.11g 54 Mbps 1/6/11 TX
Maximum Peak Output Power
802.11n HT20 108 Mbps 1/6/11 TX
802.11n HT40 150 Mbps 3/6/9 TX
802.11b 11 Mbps 1/6/11 ™
802.11¢g 54 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 11 Mbps 1/6/11 TX
802.11g 54 Mbps 1/6/11 ™
6dB Bandwidth
802.11n HT20 108 Mbps 1/6/11 ™
802.11n HT40 150 Mbps 3/6/9 TX
802.11b 11 Mbps 1/6/11 TX
802.11¢g 54 Mbps 1/6/11 TX
Band Edge
802.11n HT20 108 Mbps 1/6/11 TX
802.11n HT40 150 Mbps 3/6/9 TX
802.11b 11 Mbps 1/6/11 TX
) ) o 802.11¢g 54 Mbps 1/6/11 TX
Transmitter Spurious Emissions
802.11n HT20 108 Mbps 1/6/11 ™
802.11n HT40 150 Mbps 3/6/9 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 TX
Band Edge BT BLE 1 Mbps 0/19/39 TX
Transmitter Spurious Emissions BT BLE 1 Mbps 0/19/39 TX

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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(Exposure of Humans to RF Fields)

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 1.1307(b)(1) PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7

7.1 Equipments List
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Equipment Used during Test

Conducted Emissions Test Site 1#

Last

Iltem Equipment Manufacturer Model No. Serial No. Calibration cellloretion
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#
Last 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 261332;1001' 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#
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Spectrum Analyzer R&S FSP 100091 Apr.29, 2016 | Apr.28, 2017
Active Loop Antenna Beijing Dazhi ZN30900A - Apr.09,2016 | Apr.08,2017
3 T”'OgAr?tgﬁd;’a”d SCHWARZBECK | VULB9163 336 Apr.09,2016 | Apr.08,2017
Coaxial Cable
4 (below 1GH?2) Top TYPE16(13M) - Sep.12,2016 | Sep.11,2017
5 Broa:;ﬁgr?ga"'om SCHWARZBECK | BBHA 9120 D 667 Apr.09,2016 | Apr.08,2017
6 Broa:;}?:gga"'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#
Last Calibration
Item 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”'OgAr'?t;ﬁdaba”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. Agilent E7405A MY45114943| Sep.12,2016 | Sep.11,2017
(9k~26.5GHz)
2. Spectrum Analyzer R&S FSL6 100959 Sep.12,2016 | Sep.11,2017
(9k-6GH2z)
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)

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

Conducted Spurious Emissions test

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

7.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No0.110 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 (dBpV)O
Limit: Frequency (MHz) Ouasi-peak Average
0.15t0 0.5 66 Oto 56* 56 to 46*

0.5to5 56 60
5to0 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 ry
1 [ ] !
[}
[}
'0.8m
|
|
|
] | A4
. 1
[1:50Q 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
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An initial pre-scan was performed on the live and neutral lines.

Worst Mode: WIFI mode

Live line:
|1 e |
k11 EETPRUEPPREREET PRPERRTEE - /SR REAPREE T & | EEAE | R e PRy SE
20 | ’ {d{\k -------------- / "y peak
Lo A 8 B S S o |
o0 : : : Lo
0.150 0.5 b 300 MHz
Freq. Reading | Factor | Result | Limit |Margin
No- | MHz) | (dBuv) | (@B) | (dBuv) | dBuv |(dB) |Deecr| Remak
1 04660 27.15 976 36.91 56.58 | -19.67| QP
2 0.4660| 18.69 976 2845 | 4658 |-1813] AVG
3 07420 2617 978 3595 | 56.00 [-2005] QP
4 07420 14.22 978 2400 | 46.00|-22.00| AVG
5 1.5740| 2736 984 3720 | 56.00 |-18.80[ QP
6 1.5740| 1417 984 24.01 46.00 [ -21.99| AVG
7 25900 3207 991 4198 | 56.00|-14.02| QP
8 25900 19.81 9.91 2972 | 46.00 |-16.28| AVG
9 27300 3269 9.91 4260 | 56.00|-13.40] QP
10 27300 18.14 9.91 28.05 | 46.00 |-17.95| AVG
11 29580 31.01 9.91 4092 | 56.00 | -15.08| QP
12 29580| 18.53 9.91 2844 | 46.00 | -17.56| AVG

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

0
60
50
40
30
20

10

Limit:

't peak

AYVG

0.0 P
0150 0.5 30,0 MHz
o | iy | a ] Focr T R T o TR o | s
1 0.4620| 39.14 976 4800 | 5666 | -776 | QP
2 0.4620| 3038 9.76 4014 | 4666 | 652 | AVG
3 0.5540| 3343 976 4319 | 56.00 |-12.81] QP
4 05540 2424 976 3400 | 4600 |-12.00] AVG
5 0.7380| 31.359 9.78 41.37 56.00 | -14.63| QP
6 0.7380| 2464 9.78 3442 | 46.00 | -11.58] AVG
7 22740 3728 9.90 4718 56.00 | -882| QP
8 22740 2334 9.90 33.24 | 46.00 | 12.76] AVG
9 24539 3767 9.91 47 .58 56.00 | -842| QP
10 24539 2510 9.91 35.01 46.00 | -10.99| AVG
11 2.8179| 4089 9.91 50.80 | 56.00| 520| QP
12 28179 26.19 9.91 36.10 | 46.00 | -9.90 | AVG

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

Live line:
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o |t
S i L
o R
o i P -
" R T |
0.0 : L
0.150 0.5 5 30,0 MH=z
o | ety || o | oy | s g0 e
1 0.4740| 29.35 9.76 39.11 56.44 | -17.33] QP
2 0.4740| 2267 9.76 3243 | 4644 [ -14.01| AVG
3 0.6500| 26.71 9.76 36.47 56.00 [ -19.53| QP
4 0.6500| 16.70 9.76 26.46 | 46.00 | -19.54] AVG
5 0.7420| 27.58 9.78 37.36 | 56.00 [-18.64| QP
6 07420 17.41 9.78 2719 | 46.00 | -18.81| AVG
7 25058 31.06 9.91 4097 | 56.00 | -15.03] QP
8 25059 19.04 9.91 2895 | 46.00 | -17.05| AVG
9 26860 32.02 9.91 4193 | 56.00 | -14.07] QP
10 26860 1993 9.91 2984 | 46.00 | -16.16] AVG
1 28260 3325 9.91 43.16 56.00 1284 QP
12 28260 2051 9.91 3042 | 46.00 | -15.58| AVG

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

AVG

MHz
No. (ﬁﬁgj I?ggg:?}g F(gg;]r (EE-SUL‘IJ}} 5&"&5 ?:Iigr}gln Detector | Remark
1 02779| 3665 | 975 | 4640 | 6088 |-1448| QP
2 02779| 3082 | 975 | 4057 | 5088|1031 AVG
3 04660| 3833 | 076 | 4809 | 5658| 849| QP
4 04660 2794 | 976 | 3770 | 4658 | 888 AVG
5 07420 3220 | 978 | 4198 | 5600|-1402] QP
6 07420] 2318 | 978 | 3206 | 46.00 | 13.04] AVG
7 23780| 3300 | 991 | 4300 | 5600|-1300] QP
8 23780 2252 | 901 | 3243 | 4600|1357 AVG
9 26420 3968 | 901 | 4950 | 5600| -641| QP
10 26420] 2631 | 001 | 3622 | 4600| 978 AVG
1 28300 3778 | 991 | 4769 | 5600| -831| QP
12 28300 2548 | 991 | 3539 | 4600|1061 AVG
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9 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uVv/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log?*0FkH2) 4 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log 4000 kH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log"®?
88 ~ 216 150 3 150 20log™®*?
216 ~ 960 200 3 200 20log®™®
Above 960 500 3 500 20log®®

9.1 EUT Operation

Operating Environment :

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

The test was performed in WIFI link mode, the test data were shown in the report.
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9.2 Test Setup

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

The test setup for emission measurement below 30MHz.

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

>|

0.8m Turn Table

< ---

D pec rum AMP ompining
| sysen Networ

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

0.8m

<---

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

Anechoic 3m Chamber

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

A
]
[}

1.5m: Turn Table

) Absorbers
]

‘ AAAA

I —

ombining

N EetWOIrK

9.3 Spectrum Analyzer Setup

Below 30MHz
Sweep SPeed ......cccvveveieei i Auto
IF Bandwidth..............coooiiiiiieeee, 10kHz
Video Bandwidth.............c.cccc 10kHz
Resolution Bandwidth...............ccooecvvvnnnnnnn. 10kHz
30MHz ~ 1GHz
SwWeep SPeed ......oocvviiiiiiiie e Auto
DEtECION .uvviie i PK
Resolution Bandwidth..............ccccvvviviiiinnnns 100kHz
Video Bandwidth...............ccccc 300kHz
Above 1GHz
Sweep Speed ......ccuveeiiieiiie e Auto
DeteCtor.....oovvee e PK
Resolution Bandwidth...............ccoecvvveneennn. 1MHz
Video Bandwidth...................c.c 3MHz
DeteCtor....coovvee e Ave.
Resolution Bandwidth...............ccoecvvveneennn. 1MHz
Video Bandwidth...................c.c 10Hz
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9.4

9.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m(30M-1GHz) 1.5m(above 1GHz) above ground

plane.

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

Page 23 of 92

Wifi:
Test Frequency: 9KHz~30MHz
Measurement Correct | Extrapolatio Measurement Limits .
Frequency results dBuV petector factor n factor results (calculated) | dBuV/m e
@3m RIIQP dB/m dB dBuV/m @30m @30m a®
(MH2) Measurement - Correct | Extrapolatio Measurement . Margin
results factor n factor results (calculated)
802.11b
6.082 25.74 QP 21.84 40.00 7.58 29.54 -21.96
8.415 26.55 QP 21.02 40.00 7.57 29.54 -21.97
26.583 2451 QP 20.55 40.00 5.06 29.54 -24.48
802.11g
6.082 25.13 QP 21.84 40.00 6.97 29.54 -22.57
8.415 25.23 QP 21.02 40.00 6.25 29.54 -23.29
26.583 24.57 QP 20.55 40.00 5.12 29.54 -24.42
802.11n(HT20)
6.082 25.23 QP 21.84 40.00 7.07 29.54 -22.47
8.415 26.05 QP 21.02 40.00 7.07 29.54 -22.47
26.583 24.81 QP 20.55 40.00 5.36 29.54 -24.18
802.11n(HT40)
6.082 25.67 QP 21.84 40.00 7.51 29.54 -22.03
8.415 26.08 QP 21.02 40.00 7.10 29.54 -22.44
26.583 24.56 QP 20.55 40.00 511 29.54 -24.43
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Test Frequency : 30MHz ~ 1GHz

Page 24 of 92

Remark: only the worst data (802.11n HT40 Low channel mode) were reported

Low Channel — Horizontal

800 dBuVim

70

L]

50

40

30

20

10

300

400

500 600 700 10000 MHz

30.000 40
No. ('r:ﬁg) gﬁﬁ?fﬁ% F(gcet;jr (dF\I;ii"L.Iflr:“l) (dBLLn\}I}m) M(ggl;n Detector | - Remark
1 490145 3787 | 1657 | 2130 | 4000 |-1870] QP
2 558047| 3650 | 1792 | 1858 | 2000 | 2142 QP
3 738756] 3832 | 2045 | 1787 | 2000 | 2213 QP
2 931132| 3919 | 1817 | 2102 | 4350 | 2248 QP
5 1078877| 3729 | -1743 | 1986 | 4350 |2364] QP
3 2063976 3906 | 1740 | 2166 | 4350 | 2184 QP

Low Channel — Vertical

80.0 dBu¥/m

0

60

50

40

30

30.000 40

50 60 70 B0

300

400

500 600D 700 1000.0 MHz

No. (ﬂi&) (?gﬁgflrr:g) F(g(ét?r (dlgi?vl’jlrtn) (d|B_|ur‘r:’lftm) rvgng;n Detector | Remark
1 356240 4307 | 1583 | 2724 | 4000 |-1276 QP
2 424508| 4334 | 1508 | 2826 | 4000 |-1174] QP
3 491865| 4831 | 1660 | 3171 | 4000 | 829| QP
2 931132] 4000 | 1817 | 2183 | 4350 |2167] QP
5 100.0286] 4028 | 1739 | 2280 | 4350 |2061] QP
6 2160240 4202 | 1712 | 2490 | 46.00 |21.10] QP
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Test Frequency : Above 1GHz
Remark: only the worst data (802.11n HT40 Low channel mode) were reported

Low Channel — Horizontal

1200  dBuV/m

Limit —_
TR S SN N S S SRR e S|
W00 | s SRS T T et SRR
an o S IS R AU USSR SR SR S
R S — b S b SO S N b R
LI NI s S T T et SRR
&0
a0
40 m
e . S e
20.0

1000.0000 340000 5800.00 8200.00 10600.00 1300000 1540000 17800.00 2020000  22600.0025000.00MH:

No Freq. Reading | Factor Result Limit |Margin Detector | Remark
) (MHz) (dBuVim)| (dB) |(dBuV/m) |(dBuV/m)| (dB)
2422800 11956 | -1527 | 104.29
2 4840.000| 5286 -2.11 50.75 74.00 |-2325| peak

Low Channel — Vertical

1200 dBuV/m

Limit: _—
110 f-oooe S ............ ............ ............ ......................... ............ Mﬁ_
wol o S P S
I T — e
ol A T
e e
&0
50
an
30
200

1000.0000 3400.00 5300.00 8200.00 10600.00 1300000 1540000 17800.00 2020000 22600.0025000.00MH:

No Freq. Reading | Factor Result Limit |Margin Detector | Remark
: (MHz)  [(dBuVv/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB)
2423400 121.57 -15.28 106.29
2 4840.000| 53.36 2.1 51.25 7400 (-22.75| peak
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BT BLE:
Test Frequency: 9KHz~26MHz
Measurement Correct | Extrapolatio Measurement Limits Margi
Detector

Frequency results dBuV PKIQP factor n factor results (calculated) | dBuV/m n

@3m dB/m dB dBuvV/m @30m @30m dB
Measurement Correct | Extrapolatio Measurement o Margi

(MHz) Detector Limits

results factor n factor results (calculated) n
6.082 25.36 QP 21.84 40.00 7.20 2954 | -22.34
8.415 26.22 QP 21.02 40.00 7.24 29.54 | -22.30
26.583 24.63 QP 20.55 40.00 5.18 29.54 | -24.36

Test Frequency : 26MHz ~ 30MHz

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

only the worst data (high Channel) were reported

High Channel — Horizontal

Page 27 of 92

800 dBuV/m

300

400 500 600 700 1000.0 MHz

30.000 40
No. (Eig) (5333';?% Ffé%tfr (d%iifl;lrtn) (dEL!mftm) hr}?jrg;n Detector | Remark
1 333279 3603 | 1633 | 2060 | 4000 |-1940] QP
2 490145| 3820 | -1657 | 2163 | 4000 |-1837| QP
3 56.0007| 3679 | 1793 | 1886 | 4000 |-2114] QP
2 934402 3852 | 1812 | 2040 | 4350 | 2310 QP
5 107.8877| 3637 | 1743 | 1804 | 4350 | 2456 QP
G 1474036| 3953 | -1900 | 1963 | 4350 |2387] QP
High Channel — Vertical
0.0 ! R : : A
30.000 40 50 60 7D 80 300 400 500 60D 700 10000 MHz
No. (I;;ﬁg,) (Ijaeﬁs;rrrﬁ) F(adg?r (d%iiglr;) (dEL!mftm) lw(gng)m Detector | Remark
7 350512 4325 | -1500 | 2735 | 4000 |-1265] QP
2 424508| 4317 | 1508 | 2800 | 4000 | 1191 QP
3 490145 4724 | -1657 | 3067 | 4000 | 933| QP
2 034402| 3877 | -1812 | 2065 | 4350 | 2285 QP
5 1479214| 3523 | 1985 | 1538 | 4350 |2812] QP
6 2122605 3755 | -1720 | 2035 | 4350 |23.15] QP
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Test Frequency : Above 1GHz

Page 28 of 92

only the worst data (high Channel) were reported

High Channel - Horizontal

1200 dBuvim
i Limit: —_—
110 A\fﬁl: —
1
o0 |.o... 3 O O O O Ot (O
P O S S U S S
2 1 o
F0
bl
a0
A0
30
20.0 ; ; ; ; ; ; ; ;
1000.0000 3400.00 HE00. 00 8200.00 10600.00 13000.00 15400.00 1780000 20200.00 22600.0025000.00 MH;
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(dBuvim)| (dB) |(dBuVv/im) |(dBuvim)| (dB) | == | Remer
1 2480.700] 11561 | 1538 | 100.23
2 4960.000| 5205 | 116 | 5179 | 7400 |2221| peak
High Channel - Vertical
1200 dBuvim
Limit: —_—
110 A'U"ﬁl: —
1
100 | M.
90
an
Fill
Bl
50
A0
30 B B B
20.0 . | | | | . | |
1000.0000 3400.00 H800.00 820000 10600.00  13000.00 15400.00 1780000 20200.00 22600.0025000.00MH:
Freq. Reading [ Factor Result Limit  |Margin
No- | MHz) |(@Buvim)| (@B) |(dBuvim)|(@Buvim)| (@B) || "emerk
7 2481500| 11712 | 1539 | 10173
2 4960000| 5295 | 116 | 5179 | 74.00 |2221] peak
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10 Conducted Spurious Emissions

Test Requirement: FCC CFRA47 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)).
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, 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 20 dB VBW 300 kHz M1[1] -40.15 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

-70 dBm

-60 dB|||| W W ! .UW%

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.75 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

Start 9.0 kHz

Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.97 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBT
-60 dBm b, T ol
R DA L TR R W WOT, WA M W
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11g
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.94 dBm
Ref 10.50 dBm SWT 5nms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-60 dBm “h“‘”“‘-"""wwmw
Jostubnd ot pmdanasssan M e
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -42.08 dBm

Ref 10.50 dBm SWT 5ns 578.000000000 kHz
I

-10 dBm

-20 dBm

-60 dBm
| M bbbt MA AR A A M

-70 dBm

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

High Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.01 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

|
0 dBm

-50dBm

"
-60 dBm
| B N (T U TR VR P

-70 dBm

-80 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 30dB VBW 300 kHz M1[1] -29.46 dBm

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

0 dBm

-10 dBm

-20 dBm

-50 dBm L o

-60 dBm

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.67 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 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] -30.89 dBm

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

0 dBm

-10 dBm

MM, el
-50 dBm
1 M WWWWWW
-60 dBm
-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

802.11n HT40

Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.78 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
I\];Il;l)(( 0 dBm
-10 dBm
-20 dBm
-60 dBm b TS| YT
LI VENYR FYRTYIN Y TP S
-70 dBm
-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz

Att 30dB VBW 300 kHz M1[1] -29.74 dBm

Ref 20.50 dBm SWT 5ns 578.000000000 kHz
I\];II;I)(( 10 dBm

0 dBm

-10 dBm

-50 dBm

-60 dBm

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

High Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1]
Ref 10.50 dBm SWT 5ms

-42.20 dBm
578.000000000 kHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

0 dBm

-50. dBm

-70 dBm

-60 dBm hwuwm
| PN e Aot L

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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BLE

Low Channel

Offs 0.50 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -42.60 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
o]

-10 dBm

-20 dBm

-60 dBm

-70 dBm

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.25 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

-60 dBm

-70 dBm

ey NQ“WWWWWWVMWW

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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1Pk
Max

High Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.61 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
0 dBm
-10 dBm
-20 dBm
-30 dBm

1

0 dBm
'5 I
-60 dBm L""’I“'"*NWMMM

""’M“MWMWW. Ut A LMt A 4

-70 dBm
-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS16S1062621-2E V1 Page 38 of 92

Above 30MHz
802.11b

Low Channel

Agilent Spectrum Analyur Swept Sh

QL s e 551 € A G e | ALIGHAUTO 10:17:31PM Oct 24, 2016
Marker 1 24 650420000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Ref 10.50 dBm

Fundamental ~ RefOffset05 dB
Log

-&mm A

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts),

Msa €3 Query INTERRUPTED

Middle Channel

Agilent Spectrum Annlyl:r Swept SA
Qi Ll i | 50 € 3 e | : ALIGNAUTO 10:17:59PM Oct24, 2016
Marker 1 24 700360000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Fundamental  RefOfsetos dB

Ref 10.50 dBm

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED
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High Channel
Agilent Spectrum Analyzer - Swept SA
 HITEE R e e ALIGNAUTO 10:17:01PM Oct 24, 2016
Marker 1 20.630250000000 GHz . Avg Type: Log-Pwr
PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB
Fundamental Ref Offset0.5 dB Mkr1 20.630 GHZ]

EggBrdiv Ref 10.50 dBm -50.327 dBm|

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts),

Msa €3 Query INTERRUPTED

802.11g

Low Channel

Agilent Spectrum Analyzer - Swept SA
Qi Ll i i 5 € o | : ALIGNAUTO 10:15:59PM Oct24, 2016
Marker 1 24.625450000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 0.5 dB

Fundamental { R

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED
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Middle Channel

Agilent Spectrum Analyur Swept Sh

e

Ry ALIGNAUTO 10:15:21PM Oct 24, 2016
Marker 1 24 825210000000 GHz . Avg Type: Log-Pwr
PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB
Ref Offset 0.5 dB Mkr1 24.825 GHz
10 dBidiv  Ref 10.50 dBm
Fundamental Log

#VBW 3.0 MHz Sweep 62.47 ms (1001 pts)
Msa €3 Query INTERRUPTED

High Channel

Agilent Spectrum Annlyl:r Swept SA
QO i . Lt i § .01 o i : ALIGNAUTO 10:16:20PM Oct 24, 2016
Marker 1 24 700360000000 GHz Avg Type: Log-Pur

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Fundamental

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED
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802.11n HT20

Low Channel

Agilent Spectrum Analyzer, - Swept SA

QL s e 551 € S A G e | ALIGHAUTO 10:14:20PM Oct24, 2016
Marker 1 24.625450000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Fundamental  RefOffset05 dB

Ref 10.50 dBm

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts),

Msa €3 Query INTERRUPTED

Middle Channel

Agilent Spectrum Analyzer - Swept SA
Qi Ll i 50 € o | : ALIGNAUTO 10:14:48PM Oct24, 2016
Marker 1 24.675390000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 0.5 dB

Fundamental 0geiav_Ref 10.50 dBm

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED
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High Channel

Agilent Spectrum Analyur Swept Sh

 HITEE R e e ALIGNAUTO 10:13:55PM Oct 24, 2016
Marker 1 24 675390000000 GHz . Avg Type: Log-Pwr
PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB
Mkr1 24.675 GHzZ|
Ref Offset 0.5 dB
10 dBidiv Ref 10.50 dBm -50.199 dBm
Log
Fundamental
Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)
Msa €3 Query INTERRUPTED
802.11n HT40
Low Channel
Agilent Spectrum Annlyl:r Swept SA
Qi L i i 5 i e | 3 ALIGNAUTO 10:10:44PM Oct24, 2016
Marker 1 24 625450000000 GHz . Avg Type: Log-Pwr
PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB
Fundamental  RefOffset05 dB

Ref 10.50 dBm

--------!
I e - -
I

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED
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Middle Channel

Agilent Spectrum Analyur Swept SA
QL s e 551 € A G e | ALIGHAUTO 10:11:50PM Oct24, 2016
Marker 1 24 675390000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 0.5 dB

Fundamental 0geiciv_ Ref 10.50 dem

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)
Msa €3 Query INTERRUPTED

High Channel
Agilent Spectrum Annlyl:r Swept SA

Hettaddat e b ALIGNAUTO 10:12:25PM Oct 24, 2016

Marker 1 24 675390000000 GHz . Avg Type: Log-Pwr
PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB

Mkr1 24.675 GHZ|
Ref Offset 0.5 dB
EggBrdiv Reef 1;30 dBm -49.271 dBm|

Fundamental

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED

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




Reference No.: WTS16S1062621-2E V1 Page 44 of 92

BLE

Low Channel

Agilent Spectrum Analyzer - Swept SA
Q) L s e 550 € A G e | ALIGHAUTO 10:18:49PM Oct24, 2016
Marker 1 24.875150000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Ref 10.50 dBm

FUﬂdamenta' Ref Offset 0.5 dB
fe

#VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

Msa €3 Query INTERRUPTED

Middle Channel
Agilent Spectrum Analyzer - Swept SA

Qi Ll i | 50 € 3 e | : ALIGNAUTO 10:18:29PM Oct 24, 2016
Marker 1 24.700360000000 GHz . Avg Type: Log-Pwr

PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10

IFGain:Low #Atten: 20 dB

Ref 10.50 dBm

Fundamental  RefOfsetos dB
Log

Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

IMSG €3 Query INTERRUPTED
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High Channel
Agilent Spectrum Analyzer - Swept SA

QL s e 51 S e GENSE INT ALIGHAUTO

Marker 1 24.775270000000 GHz . Avg Type: Log-Pwr
PNQ: Fast —»— Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 20 dB

Fundamental Ref Offset 0.5 dB Mkr1 24.775 GHz

EggBrdiv Ref 10.50 dBm -49.705 dBm|

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts),

Msa €3 Query INTERRUPTED
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11 Band Edge Measurement

Test Requirement:
Test Method:

Test Limit:

Test Mode:

11.1 Test Produce

FCC CFRA47 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 20dB VBW 300 kHz M2[1] -57.21 dBm
Ref 10.50 dBm SWT 15nms 2.399490000 GHz
M1[1] | -61.76 dBm
2.400000000 GHz
L1Rm 0 dBm
Max
D1 -5.500 dBm
-10 dBm M”m»l
-20 dBm / ,,h‘
D2 -35.500 dBm [ |I
-40 dBm ’* \
-50 dBm
| ]
-60 dBm o 'L'.Lg Ay
| farsitgfallimedthnbipion sy s ettt dld-AiflmA
-70 dBm
-80 dBm
i
Start 2.31 GHz Stop 2.432 GHz
TX 11b: Band edge-right side
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -60.31 dBm
Ref 10.50 dBm SWT 10nms 2.494620000 GHz
M1[1] -61.10 dBm
1Rm 2.483500000 GHz
Max Lo D1 -5.000dB f
“J. 1]
.10 dBr|n [NNMUM l‘“\hl
20 dBr|n i b \
-30 dBm T
D2 -35.000 dBm |t
-40 dB.|.. /" \
-50 dBm
_ ;|..f'1. ] \ s 1 M'Z
LU AT [ Ty | ]
-70 dBT’.
-80 dBm
F1
|l

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] -61.35 dBm
Ref 10.50 dBm SWT 15nms 2.396810000 GHz
M1[1] | -61.89 dBm
1RM 2.400000000 GHz
Max 0 dBm
-10 dBm
—}Dl -14.800 dBm
-20 dBr|n [ M]u
-30 dBm f
_40 dBIII | l
D2 -44.800 dBm r \
-50 dB||||
MM 1
-60 dBm i NI PR ATy -LWJ‘J WW.’W
-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] -60.91 dBm
Ref 10.50 dBm SWT 10ns 2.489060000 GHz
M1[1] -62.11 dBm)|
2.483500000 GHz
]MF;T 0 dBm
-10 dBm
—tDl -14.200 dBm
-20 dBm Mw]
o
-30 dBT“. T
_40 dBIII | ||[
D2 -44.200 dBm \
-50 dBm J
| . / \ . S (2
) ; [T TYTY A S SRR A A Y SN
-70 dBm
-80 dBm
F1
|
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] -57.11 dBm
Ref 10.50 dBm SWT 15ms 2.398520000 GHz
M1[1] | -58.59 dBm
1RM 2.400000000 GHz
Max | 0 @Bm
-10 dBm
—tDl -13.500 dBm
20 dBr|n ;MMI }ll
-30 dBm ! \
_40 dBIII J |
D2 -43.500 dBm ) l
-50 dBm | |
| ¥ -
-60 dBm PRTEII” g ol
WMW-WW
-70 dBm
-80 dBm
i
Start 2.31 GHz Stop 2.432 GHz
TX 11n HT20: Band edge-right side
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -60.24 dBm
Ref 10.50 dBm SWT 10ms 2.488710000 GHz
M1[1] -62.10 dBm
2.483500000 GHz
]MF;T 0 dBm
-10 dBm
—fDl -14.300 dBrm-
-20 dBm I“' "'U '
-30 dBr|n
_40 dBIII [ ||
D2 -44.300 dBm l
-50 dBm—1
N \ b
60 d s : 3
-70 dBm
-80 dBm
F1
|
Start 2.442 GHz Stop 2.5 GHz
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TX 11n HT40: Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -60.60 dBm
Ref 10.50 dBm SWT 15ms 2.394600000 GHz
M1[1] -62.28 dBm)|
1RmM 2.400000000 GHz
Max 0 dBm
-10 dBm
m[l)l -18.100 dBm: [..... PR PP P g vy 1
-30 dBm ] ! l
_40 dBllI ] 1
WDZ -48.100 dBm i I
| 1] 0
-60 dBm . S ™
-70 dBm
-80 dBm
F1
I
Start 2.31 GHz Stop 2.452 GHz
TX 11n HT40: Band edge-right side
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -58.57 dBm
Ref 10.50 dBm SWT 10ms 2.484510000 GHz
M1[1] -62.04 dBm)|
2.483500000 GHz
]MF;T 0 dBm
-10 dBm

D1 -17.000 dB
et

Ll "l'".}lml“" |

|
o

20 dBmTw
-30 dBm

-40 dBm

D2 -47.000

dBm

&

-70 dBm

-80 dBm

F1
[

Start 2.422 GHz

Stop 2.5 GHz
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BLE: Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -56.49 dBm
Ref 10.50 dBm SWT 10ms 2.399280000 GHz
M1[1] -55.44 dBm
1Pk 2.400000000 GHz
0 dBm
Max D1 -2.960 dBm
-10 dBm
-20 dBm
D2 -22.960 dBm
-30 dBm
-40 dBm
-50 dBm b
ml\L [T PPN U 7T ATV T el Loy gl sl o umwuj;
VIO
-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] -56.96 dBm
Ref 10.50 dBm SWT 5ms 2.490210000 GHz
M1[1] -57.41 dBm
1Pk 0 b 2.483500000 GHz
Max D1 -2.200 dBm
-10 dBr|n [ \
-20 dBm
D2 -22.200 dB...'\
-30 dBm
| K
-40 dBm \
-50 dBm
| .Aw“"}( W v
J s R 270 TRV TSV &5 U Y R
-70 dBm
-80 dBm
i
Start 2.47 GHz Stop 2.5 GHz
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1200 dBuvim

110
100
a0
80
70
60
50
40
30
20.0 ; ; ; ; ; ; ;
2300000 232220 233440 23660 235880  ZIN.00 2320 23940 240760  2419.80 243200 MH:
Freq. Reading | Factor Result Limit  |Margin Det R .
No. (MHz)  |(dBuv/m)| (dB) |(dBuV/m)|(dBuvim)| (dB) | |
1 2400.000| 66.97 -15.24 51.73 74.00 |-22.27| peak
2 2412.236| 120.20 -15.26 104 94

TX 11b: Band edge-left side Vertical

1200 dBuV/m

8 1 S S SR i s
8 1 1 O U P ot M S
1T L S S . S SIS N
BO |
| T S S U SO S SO W
50
50
40
30
200 : : : : : : :
23100000 2322.20 233440 234660  2398.80 237100  2383.20 239540 240760  2419.80 243200 MH:
Freq. Reading | Factor Result Limit  |Margin

No. (MHz) (dBuV/m) (dB) (dBuV/m) |(dBuv/m)| (dB) Detector | Remark

1 2400.000| 67.82 -15.24 5258 7400 |-2142| peak

2 2412.602| 12016 -15.26 104.90
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TX 11b: Band edge-right side Horizontal

1200 dBuvim
| Limit: —
110 AVEI: —_—
100
90
a0
70
bl
50
40
30
20.0 ; ; ; ; ; ; ; ;
2442 0000 2447.80 2453.60 245940 246520 2471.00 2476.80 2482 60 248040 2494 20 2500.00 MH:
Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |(dBuv/m)| (dB) |(dBuVv/m)|(dBuV/m)| (aB) |°==°°"| Remer®
7 2462.068| 12007 | -1535 | 10472
2 2483500| 5672 | -1530 | 4133 | 7400 |3267| peak
TX 11b: Band edge-right side Vertical
1200 dBuvim
. Limit: —_—
110 AVGI: JR—
100
90
820
7o
&0
L]
40
30
20.0 : : : : : : : :
2442 0000 2447.80 2453.60 245940 246520 2471.00 2476.80 2482 60 248840 2494 20 2500.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuvim)| (dB) |°=='"| Remar
1 2462068] 12212 | 1535 | 10677
2 7483500| 5749 | 1539 | 4210 | 7400 |-3190| peak
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TX 11g: Band edge-left side Horizontal
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1200 dBuv/m
i Limit: —_—
110 ZVE.: —
100
90
a0
70
&0
L]
40
30
20.0 : : : : : : : :
2310.0000 232220 233440 2234660 235880 2371.00 2383.20 2395.40 2407 .60 2419.80 2432.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |(dBuV/m)| (dB) |(dBuVim)|(dBuvim)| (dB) |°=®°"| "™
1 2400000| 6633 | 1524 | 5100 | 7400 |2291| peak
2 2416 750| 12083 | 1526 | 10557
TX 11g: Band edge-left side Vertical
1200 dBuvim
Limit: —_—
110 AVEI: —_—
100
90
830
rill
&0
50
40
30
20.0 : : : : : : : :
2310.0000 232220 2334.40 234660 2358 80 2371.00 2383.20 239540 2407_60 241980 2432.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |P=®te| Remark
1 2400000| 6633 | 1524 | 5100 | 7400 |-2291| peak
2 2406090 12122 | 1525 | 10597
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TX 11g: Band edge-right side Horizontal

1200 dBuv/m
H Limit: —_—
110 AVE.: —_—
100
90
80
70
(11}
hl
A0
30
20.0 ; : : : : : ; :
2442 0000 2447 80 245360 245340 2465.20 2471.00 2476.80 2482 60 248810 2494 20 2500.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(@Buvim)| (dB) |(dBuvim)|(dBuv/im)| (aB) |°=*=<"| Remar®
1 2461024| 12122 | -15.35 | 10587
2 2483500| 6106 | 1539 | 4567 | 74.00 |-28.33| peak
TX 11g: Band edge-right side Vertical
1200 dBuvim
' Limit: —_—
110 A.VEI: —_—
Y U S oot SO e~ SO NN SN SO
90
20
ril
wfof N
50 W ............ I A S A L
A0 ; : ; : ; :
U5 I NS F N SO S S S S
20.0 : : : : : : : :
2442 0000 2447.80 245360 245340 246520 2471.00 247680 2482 60 248840 2494 20 2500.00 MH:
Freg. Reading | Factor Result Limit |Margin
No- | MHz) |(dBuv/im)| (dB) |(dBuvim)|(dBuv/im)| (aB) |°°="| Remer
1 2462.184| 12060 | 1535 | 105.25
2 2483500| 6245 | -1539 | 47.06 | 74.00 |-26.94| peak
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TX 11n HT20: Band edge-left side Horizontal

1200 dBuV/m

110

100

an

a0

70
51}
L}
Al
30
20.0 ; ; ; ; ; ; ;
23100000 2323.20 233640 234960 236280  23/600 238920 240240 241560  2420.80 244200 MH:
Freq. Reading | Factor Result Limit  |Margin Det R .
No. (MHz)  |(dBuV/m)| (dB) |(dBuV/m)|(dBuvim)| (dB) | |
1 2400.000| 63.62 -15.24 48.38 74.00 |[-25.62( peak
2 2414 544 | 12098 -15.25 10573
TX 11n HT20: Band edge-left side Vertical
1200 dBuvim
i Limit: —
110 AU'GI: —_—
100
90
20
70
B0
50
40
30
20.0 : ; : ; : ; : ;
23100000 232320 233640 234960 236280 237600 233920 240240 241560 242880 2442.00 MH:
Freq. Reading | Factor Result Limit  |Margin
NOo- | MHz) |(dBuv/im)| (dB) |(dBuvim)|(dBuvim)| (aB) |°°='"| Remar®
1 2400.000| 6565 -15.24 50.41 7400 |[-2359| peak
2 2411.244| 12048 -15.26 105.22
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TX 11n HT20: Band edge-right side Horizontal

1200 dRuvim

Limit: —_—

AYG: —_—

110

100

90

a0

70

1]

|

A0

B |

20.0 . . . . . . . .
2442 0000 2447.80 2453.60 2453.40 246520 2471.00 2476.80 2482 60 248840 249420 2500.00 MH:

Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |°==t"| Remar
1 2465606 12116 | 1535 | 10581
2 2483500| 6279 | 1539 | 4740 | 7400 |-2660| peak
TX 11n HT20: Band edge-right side Vertical
1200 dBuvim
i Limit: —_—
110 AVEI: —
100
90
a0
70
[}
L]
40
30
20.0 ; ; ; ; ; ; ; ;
2442 0000 2447.80 2453.60 245940 246520 2471.00 2476.80 2482 60 248040 2494 20 2500.00 MH:
Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |(dBuv/m)| (dB) |(dBuVv/m)|(dBuV/m)| (aB) |°==°°"| "emer
7 2468332| 12123 | 1535 | 10588
2 2483500| 6379 | 1539 | 4840 | 7400 |2560| peak
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TX 11n HT40: Band edge-left side Horizontal

1200 dBuvim
110
100
920
820
rill
&0
50
40
30
20.0 : : : : : : : :
2310.0000 2324.20 2338.40 2352.60 2366_80 2381.00 2395.20 2405940 242360 2437 80 2452.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |°==t"| Remar
1 2400000| 6767 | 1524 | 5243 | 7400 |-2157| peak
2 2429848 12075 | 1529 | 10546
TX 11n HT40: Band edge-left side Vertical
1200 dBuvim
i Limit: —_—
110 ’!'fﬁf —
100
90
80
70
(11}
L]
40
30
20.0 : : : : : : : :
2370.0000 2324.20 2338.40 2352 60 236680 2381.00 2395.20 240940 2423.60 2437.80 2452.00 MH:
Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |(dBuVim)| (dB) |(dBuVim)|(dBuvim)| (dB) |°=®=*| "emer*
7 2400000| 6667 | 1524 | 5143 | 7400 |2257| peak
2 2434 676| 12161 | 1530 | 10631
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TX 11n HT40: Band edge-right side Horizontal

1200 dBuvim
Limit: —
110 AvG: —
100
90
80
ril
bl
a0
A0
30
20.0 ; ; ; ; ; : : :
2422 0000 2429.80 243760 244540 245320 2461.00 2468.80 247660 2484 40 249220 2500.00 MH:
Freq. Reading | Factor | Result Limit  [Margin
No- | MHz)  |(dBuv/m)| (dB) |(dBuvim)|(dBuvim)| (dB) | == | Remark
7 2453 660| 12184 | -1534 | 10650
2 2483500| 6377 | 1539 | 4838 | 7400 |2562| peak
TX 11n HT40: Band edge-right side Vertical
1200  dBuvim
Limit: —_—
110 AVEI: —_—
100
90
1]
Fi!l
bl
0
40
A S S U RO S SN S A —
20.0 : : : : : : : :
2422 0000 242980 2437.60 2445 40 2453.20 2461.00 2458.80 247660 2484 40 249220 2500.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(@Buvim)| (dB) |(dBuvim)|(dBuv/im)| (aB) |°===t"| Remar®
7 2458 816| 12179 | 1534 | 10645
2 2483500 6259 | 1539 | 4720 | 7400 |-2680| peak
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BLE: Band edge-left side Horizontal

1200 dBuVfm

ol o S B AR A A L v -
100
90

a0

70

60

a0

40

30

200 | | ; : ; . .
2310.0000 2320.20 2330.40 234060 235080 Z2361.00 2311.20 2381.40 2391.60 240180 241200 MH:

Freq. Reading | Factor Result Limit |Margin

No. (MHZ] {:dBUme) {dB) (dBUme} {dBUVﬂ'I’T‘I) {dB} Detector Remark
1 2400.000| 67.63 -15.24 52.39 74.00 |-21.61| peak
2 2402.412| 108.61 -15.24 9337

BLE: Band edge-left side Vertical

1200  dBuWim

1LY S — o A— S AR A e |
100 o S D — SN H— S S—
w | R B S N S I N

T IS SR S— S USSR SO — S A —

.21 T S S SRS SRR U S

60

a0

40

30

200 . . : : : ! .
2310.0000 2320.20 2330.40 234060 235080 2361.00 2371.20 2381.40 2391.60 240180 241200 MH:

Freq. Reading | Factar Result Limit |Margin

No. | (MHz) |(dBuv/m)| (dB) |(dBuv/m)|(dBuvim)| (dB) | =] Remark
i 2400000| 6763 | -1524 | 5230 | 7400 |-2161| peak
2 2402208 100.74 | -1624 | 9450
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BLE: Band edge-right side Horizontal
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1200 dBuv/im
| | | | | | T om —
110 i i i i i i i AVG: -
100 I I I I I I :
Q0
80
70
60 5 5 | e
50 : : : i
40 : : : :
a0 ? | ? | ? | ? |
200 : : : : : : : :
2470.0000 2473.00 2476.00 247900 248200 2485.00 24838.00 2491.00 249400 2497.00 2500.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(dBuwim)| (dB) |(dBuvim)|(dBuvim)| (aB) |°=*=<'"| Remar
1 2479900 11271 | 1538 | 97.33
2 2483500| 6191 | 1539 | 4652 | 7400 |-2748| peak
BLE: Band edge-right side Vertical
1200 dBuVim
| | | | | | Lmé —
110 i i i i i i : S
100
90
a0
70
&0
L]
40
L —— — S — S — e S — S
20.0 : : : : : : : :
2470.0000 2473.00 2476.00 2479.00 248200 2485.00 2488.00 2491.00 249400 2497.00 2500.00 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuvim)| (dB) |°=='"| Remar
7 2480020 11278 | 1538 | 9740
2 2483500| 6454 | 1539 | 4915 | 7400 |-2485| peak
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12 6 dB Bandwidth Measurement

Test Requirement: FCC CFRA47 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 10.124
TX 11b Channel 6 10.124
Channel 11 10.124
Channel 1 16.517
TX 11g Channel 6 16.517
Channel 11 16.517
Channel 1 17.623
TX 11n HT20 Channel 6 17.623
Channel 11 17.623
Channel 3 36.340
TX 11n HT40 Channel 6 36.340
Channel 9 36.340
Channel 0 0.701
BLE Channel 19 0.701
Channel 39 0.701
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Test result plot:

®

Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 1.52 dB
Ref 10.50 dBm SWT 2.5ms 10.124000000 MHz
Occ Bw 13.988023952 MHz
1Pk 0 dB M1[1] -9.57 dBm
Max M1 2 800 dB A 2.406922000 GHz
fifi” § A YA
—TotdBm—=D2Y -8.800 dBm: Y
30 dBrL 2.418994012 GHz
-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 RBW 100 kHz

Att 20 dB VBW 300 kHz D1[1] 1.62 dB

Ref 10.50 dBm SWT 2.5ms 10.124000000 MHz

Occ Bw 13.988023952 MHz
1Pk |, o M1[1] -9.70 dBm
Max 301 -1.500 dBm 2.431922000 GHz
g’lvl" : ﬂd“Jw"wW 113.31 dB
o dEm D2y 7-500 dBm 7 T
\/ T2[1]

20 dBT*.

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Spah 16.0 MHz
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Mode: TX 11b channel 11
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Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 1.03 dB
Ref 10.50 dBm SWT 2.5ms 10.124000000 MHz
Occ Bw 13.988023952 MHz
1Pk M1[1] -9.90 dBm|

0 dBm

2.456922000 GHz

Max -
D1 -2.800 ?Bhll WW

M1

T2[1]

-30 dBm

ToraBm==D2¥ -8.800 dBrm ’
By,

14.
2.468994012

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 16.0 MHz

Mode: TX 11g channel 1

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 0.10 dB
Ref 10.50 dBm SWT 2.5ms 16.517000000 MHz
Occ Bw  16.516966068 MHz
1Pk M1[1] -13.28 dBm
Max | © 9Bm 2.403717000 GHz
D1 -.800 dBm J1[1] -13.28 dB
-10 dBm—g!&w@ﬁ'.PéB..amdgn = "'WI e K‘MM@6567 GHz
| : m T2[1] 13.18 dBmf
20 dBT*./f 2.420233533 GHz
-30 dBm \\
-40 dBfn \
_50 d I th
-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] 0.27 dB
Ref 10.50 dBm SWT 2.5ms 16.517000000 MHz
Occ Bw 16.516966068 MHz
M1[1] -15.52 dBm
0 dBm 2.428717000 GHz
T1[1] -15.52 dBm
[-TUaBrPL 5700 dBrE— T W’J 6567 GHz
DY -14.700 dBm T2[1] 15.25 dB
20 dBm—{ 2.445433533 GHz
-30 dBn’Py \L
-40 dBfm
-50 dpm
| [
-60 dBm
-70 dBm
-80 dBm

CF 2.437 GHz

Span 25.0 MHz

1Pk
Max

Mode: TX 11g channel 11

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] -0.85 dB
Ref 10.50 dBm SWT 2.5ms 16.517000000 MHz
Occ Bw 16.516966068 MHz
M1[1] -15.64 dBm
0 dBm 2.453766000 GHz
T1[1] -16.28 dBm
—TowBrD1 mﬁf.. .493716567 GHz

M

-15.600

anflnfiliny

20 dBr|n }j

2.470233533 GHz

-30 dBn“/.rJ
-40 dB

-50 dpfm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.0 MHz
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1Pk
Max
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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] 1.51 dB
Ref 10.50 dBm SWT 5nms 17.623000000 MHz
Occ Bw  17.676646707 MHz
M1[1] -16.92 dBm
0 dBm 2.403162000 GHz
T1[1] -16.92 dBm
—10-dBAD1 -10.200 dB .
itficee i Pt 240361677 GHz
DY -16.200 dBm i 1 17.39 dB
20 dBm— 2.420438323 GHz
-30 dBm J}r \
-40 dBm \
-50 dBn "
-60 dBm W
-70 dBm
-80 dBm

CF 2.412 GHz

Span 27.0 MHz

1Pk
Max

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz D1[1] 2.52 dB

Ref 10.50 dBm SWT 5ms 17.623000000 MHz
Occ Bw  17.676646707 MHz
M1[1] -15.60 dBm

0 dBm 2.428162000 GHz
T1[1] -15.60 dBm

Bt R 5 5% o oo s v pAY 2161677 GHz

DY -15.000 dBm | T2[1] 15.74 dB

20 dBm ‘fll 2.445838323 GHz

-30 dBm \

-40 dBW \

-50 dBfy w%

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz
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1Pk
Max
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 2.10 dB
Ref 10.50 dBm SWT 5nms 17.623000000 MHz
Occ Bw 17.676646707 MHz
M1[1] -17.06 dBm
0 dBm 2.453162000 GHz
T1[1] -17.06 dBm
=10-dBrp1 _10.500 dB 2.453161677 GHz
Iﬂfun,...Jh..'J'JJmJLMWW d
DY -16.500 dBm i 17.25 dB
20 dBm—1 2.470{68323 GHz
-30 dBm / \H
-40 dBm \
-50 dBn
-60 dBm W
-70 dBm
-80 dBm

CF 2.462 GHz

Span 27.0 MHz

1Pk
Max

Mode: TX 11n HT40 channel 3

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 1.72 dB
Ref 10.50 dBm SWT 10ms 36.340000000 MHz
Occ Bw  36.007984032 MHz
M1[1] -17.63 dBm
0 dBm 2.403780000 GHz
T1[1] -15.78 dBm
=10-dBrp ﬁ{j.soo dBm . 96008 GHz
AN SRR TR W
| 16.500 dB 6.58 dB
-20 dBm J L[ 2.440003992 GHz
-30 dBT’. \
_40 dBI|II/ \
-50 dBm \Lk
W bl
-60 dBm
-70 dBm
-80 dBm

CF 2.422 GHz

Span 55.0 MHz
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1Pk
Max

Mode: TX 11n HT40 channel 6

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz D1[1] 1.96 dB

Ref 10.50 dBm SWT 10ms 36.340000000 MHz
Occ Bw  36.007984032 MHz
M1[1] -20.73 dBm

0 dBm 2.418780000 GHz
T1[1] -19.54 dBm

-10 dBrrl-Dl 2.418996008 GHz

[~20a@Bm—Dy -18.800 dBm - 2.455803992 GHz

T R N 19.32 dBml

-30 dBm

Iy \
1 \
o Y

-70 dBm
-80 dBm
CF 2.437 GHz Spanh 55.0 MHz
Mode: TX 11n HT40 channel 9
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 0.94 dB
Ref 10.50 dBm SWT 10ms 36.340000000 MHz
Occ Bw  36.007984032 MHz
1Pk M1[1] -20.00 dBm
Max | © 9Bm 2.433780000 GHz
T1[1] -19.68 dBm
-10 dBrrbl 00 a8 2.433996008 GHz
P A L e, 19.97 aBm
=20 eBm=—DY -19.000 dBn U 2.4708§03992 GHz
-30 dBm J

-40 dB||n jj \'
-50 dB|||| / \k
o Moo
|

-70 dBm

-80 dBm

CF 2.452 GHz Span 55.0 MHz
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BLE: channel O

Offs 0.50 dB RBW 100 kHz
Att 25 dB VBW 300 kHz D1[1] 0.40 dB
Ref 15.50 dBm SWT 10ms 700.600000000 KHz
| Occ Bw 1.029940120 MHz
1pk | 1O 9Bm M1[1] -8.88 dBm
Max 2.401634700 GHz
0 dBm T1[1] -15.77 dBm
D1 -2.690 dB .
| m ngw 1 2.401485030 GHz
[-10 gBm—D2 (8690 dBny T218 1, -16.59 dBm
| 7/ 2.402514970 GHz
-20 dBm
-30 dB|||| -r"\"/. u
-40 dBm M\\\(‘
|} W
-60 dBm
-70 dBm
-80 dBm

CF 2.402 GHz

Span 3.0 MHz

BLE: channel 19

Offs 0.50 dB RBW 100 kHz
Att 25dB VBW 300 kHz D1[1] 0.05 dB
Ref 15.50 dBm SWT 10ms 700.600000000 kHz
| Occ Bw 1.035928144 MHz
1pk | 1O 9Bm M1[1] -8.06 dBm
Max 2.439640700 GHz
0dBmIy, 010 dBm 7 TH1] -15.35 dB
0o 5010 ¢ o 1 2.439479042 GHz
-10 dBm—>"% °- T T2[f 12 -15.75 dBm|
| 7/ 2.440514970 GHz
20 dBm
_30 dB|||| W‘VJ’ w
-40 dBp \\
-50 dBm [,
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz Span 3.0 MHz
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1Pk
Max
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BLE: channel 39

Offs 0.50 dB RBW 100 kHz
Att 25 dB VBW 300 kHz D1[1] 0.38 dB
Ref 15.50 dBm SWT 10ms 700.600000000 kHz
Occ Bw 1.035928144 MHz
10 dBm M1[1] -8.02 dBm
2.479634700 GHz
0 dBmr, -1.830 dBm— I 1% -15.21 dB
,} 2.479479042 GHz
10 dBm—22 /830 48 T2[1{N 12 -15.68 dBm|
f/ 2.480514970 GHz
20 dBm
-30 dB|||| w{f ‘\..,,w""’
-40 dBm# —‘\\\
B.|.. i,
-60 dBm
-70 dBm
-80 dBrln
CF 2.48 GHz Span 3.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn



Reference No.: WTS1651062621-2E V1 Page 71 of 92

13 Maximum Peak Output Power

Test Requirement: FCC CFRA47 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:

Page 72 of 92

Operation mode Channel Frequency Maximum Peak Output L
(MHz) Power (dBm)

Low-2412 9.13 1W/30dBm
TX 11b Middle-2437 9.14 1W/30dBm
High-2462 9.16 1W/30dBm
Low-2412 9.22 1W/30dBm
TX 119 Middle-2437 9.03 1W/30dBm
High-2462 9.04 1W/30dBm
Low-2412 9.02 1W/30dBm
TX 11n HT20 Middle-2437 9.14 1W/30dBm
High-2462 9.04 1W/30dBm
Low-2422 9.45 1W/30dBm
TX 11n HT40 Middle-2437 9.36 1W/30dBm
High-2452 9.44 1W/30dBm
Low-2402 -2.11 1W/30dBm
BLE Middle-2440 -1.48 1W/30dBm
High-2480 -1.30 1W/30dBm
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Offs 0.50 dB
Att 20 dB

Ref 10.50 dBm
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Test Plot
Mode: TX 11b channel 1

RBW 1 MHz
VBW 3 MHz
SWT 2.5ms

1PK | 0 dBm

Max

L~

"1

T

-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 10.124 MHz | Power 9.13 dBm
Mode: TX 11b channel 6
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1PK | 0 dBm
Max ]
—]
_1 T’"
-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 10.124 MHz | Power 9.14 dBm
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 1 MHz

Att 20 dB VBW 3 MHz M1[1] -5.45 dBm

Ref 10.50 dBm SWT 2.5ms 2.456922000 GHz

D1[1] |  o0.01dB
1Pk | o dBrr . 10.124000000 MHz
Max | |;’_____——- ___"‘-\%1
|

-1 m

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 10.124 MHz | Power 9.16 dBm

Mode :TX 11g channel 1

Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5nms
1PK | g dBm —— ,
Max ket
-10 dBm Nid N

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 25.0 MHz

Tx Channel Standard: NONE

Bandwidth 16.517 MHz | Power 9.22 dBm
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Mode :TX 11g channel 6

Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5
1Pk | 0 dBm - -
Max " T et ot
-10 dBm "d] H'J'

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth 16.517 MHz | Power 9.03 dBm
Mode :TX 11g channel 11
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1PK | 0 dBm
Max er’ AL
-10 dBm— e

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.517 MHz | Power

9.04 dBm

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




Reference No.: WTS1651062621-2E V1

Page 76 of 92

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 | 0 dBm —+ ,
Max b o bt &

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 27.0 MHz

Tx Channel

Standard: NONE

Bandwidth 17.623 MHz | Power 9.02 dBm
Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 1 MHz

Att 20 dB VBW 3 MHz

Ref 10.50 dBm SWT 2.5ms
1PK | g dBm
Max ! s ' Py

[

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz

Tx Channel

Standard: NONE

Bandwidth

17.623 MHz | Power

9.14 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 1 MHz

Att 20dB VBW 3 MHz

Ref 10.50 dBm SWT 2.5ms
1Pk 0 dBm — " et )
Max 1 el s

10 dBr|n )ffj "1\
20 dBr|n

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.623 MHz | Power 9.04 dBm

Mode: TX 11n HT40 channel 3

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

1PK | 0 dBm
Max

-10 dBm v A

-20 dBr|n \
-30 dBr|n / \7
-40 dB|||’X \\
it

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.422 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.340 MHz | Power 9.45 dBm
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Mode: TX 11n HT40 channel 6

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

1Pk | 0 dBm

Max N A% PRPRPRI S
-10 dBm

-20 dBr|n / \
-30 dBm

oanlf \

i L

-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.340 MHz | Power 9.36 dBm
Mode: TX 11n HT40 channel 9
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1PK | g dBm
Max " A bt | st , ki |

L~
-10 dBm / \
-20 dBm

-30 dBT“).// HL
-40 dBr

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.452 GHz Span 55.0 MHz

Tx Channel Standard: NONE

Bandwidth 36.340 MHz | Power 9.44 dBm
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1Pk
Max

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm
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BLE: channel O

RBW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-2.11 dBm
2.402137700 GHz

0 dBm

L]

"‘-—-\H

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

1Pk
Max

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm

BLE: channel 19

RBW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-1.48 dBm
2.440125700 GHz

0 dBm

M1

-10 dB

——

“-_-"'--.

-20 dBm
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1Pk
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14 Power Spectral density

Test Requirement: FCC CFRA47 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 -
(MH2) (dBm per 3kHz)

Low-2412 -16.04 8dBm per 3kHz
TX 11b Middle-2437 -17.47 8dBm per 3kHz
High-2462 -15.95 8dBm per 3kHz
Low-2412 -23.75 8dBm per 3kHz
TX 119 Middle-2437 -22.69 8dBm per 3kHz
High-2462 -23.76 8dBm per 3kHz
Low-2412 -24.56 8dBm per 3kHz
TX 11n HT20 Middle-2437 -23.22 8dBm per 3kHz
High-2462 -21.96 8dBm per 3kHz
Low-2422 -27.67 8dBm per 3kHz
TX 11n HT40 Middle-2437 -24.73 8dBm per 3kHz
High-2452 -23.33 8dBm per 3kHz
Low-2402 -17.90 8dBm per 3kHz
BLE Middle-2440 -16.97 8dBm per 3kHz
High-2480 -16.85 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] -16.04 dBm
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 3 kHz
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Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -22.69 dBm

Ref 10.50 dBm SWT 2.8s 2.433507000 GHz
1K |

-10 dBm

20 dBm M1

Mode :TX 11g channel 6
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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] -24.56 dBm
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Mode: TX 11n HT20 channel 6
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 3 kHz
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Mode: TX 11n HT40 channel 3
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm
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BLE: channel O

Offs 0.50 dB RBW 3 kHz
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BLE: channel 39

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -16.85 dBm
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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: WTS16S1062620E
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17 Photographs of test setup and EUT.

Note: Please refer to appendix: WTS16S1062621E_Photo.
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