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Unit D, Donghaiwang Building, Yangmei Village,Bulong Rd.,
Address ... : g g g g g g

Bantian ,Longgang Dist., Shenzhen,518129, P.R. of China
Product description

Trade Mark:

Product name ..........c.cccccveevenee : Smart car camcorder

Model and/or type reference : Cl1+, C1,

FCC Rules and Regulations Part 15 Subpart C Section 15.247
ANSI C63.4: 2014

This publication may be reproduced in whole or in part for non-commercial purposes as long as
the WST Certification & Testing (HK) Limited is acknowledged as copyright owner and source of
the material. WST Certification & Testing (HK) Limited takes no responsibility for and will not
assume liability for damages resulting from the reader's interpretation of the reproduced material
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Date of TSt ...ccocveiiiieeiieeee e

Standards ......cooveeviviiiiiieiis :

Date (s) of performance of tests ............. : Feb. 18, 2016 ~ Feb. 29, 2016
Date of Issu€........ceevveeeeeeeceeeeeieeeeeeennnn . Mar. 01, 2016
Test Result........cooccoveevvvivieieiiiieeeeiieeeeeenn . Pass

Testing Engineer : a i
g Eng ) - XL
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Technical Manager Do‘fﬂa/ Q’tn

(Dora Qin)

Authorized Signatory : #@’W
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1.. TEST SUMMARY

FCC Rules Description of Test Result
Section 15.247(a)(2) | 6dB Bandwidth Test Compliant
Section 15.247(e) Power Spectral Density Test Compliant
Section 15.247(b)(3) | Maximum Peak Output Power Test Compliant
Section 15.247(d) Band Edge Compliance Tes Compliant
Section 15.247(d)

Section 15.209) Radiated Spurious Emission Test Compliant
Section 15.247(d) Conducted Spurious Emission Test Compliant
Section 15.207 AC Power Line Conducted Emission Test | Compliant
Section 15.203 Antenna Requirement Compliant
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1.1. TEST FACILITY

Test Firm : Shenzhen WST Testing Technology Co., Ltd.

Certificated by FCC, Registration No.: 939433
Address : 1FNo.9 Building, TGK Science & Technology Park,Yangtian Rd.,

NO.72 Bao'an Dist., Shenzhen,Guangdong,China. 518101
Tel . (86)755-33916437
Fax . (86)755-27822175

1.2. MEASUREMENT UNCERTAINTY

Measurement Uncertainty

Conducted Emission Expanded Uncertainty = 2.23dB, k=2
Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2
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2.. GENERAL INFORMATION

2.1. General description of EUT

Equipment smart car camcorder
Model Name Cl+,C1

Serial No N/A

FCC ID 2AHK8-C1

Model Difference

All the model are the same circuit and RF module,except
the appearance colour, this report only test mode name:
Cl+

Modulation Type

DBPSK,DQPSK,CCK,BPSK,

Antenna Type

Internal Antenna

Antenna gain

0dBi

WLAN Operation
frequency

802.11b: 2412-2462MHz
802.11g: 2412-2462MHz
802.11n HT20: 2412-2462MHz
802.11n HT40: 2462-2452MHz

Number of Channels

802.11b/g/n (20MHZz):11
802.11n (40MHz): 7

Data Rate

802.11b: 11, 5.5, 2, 1 Mbps
802.119: 54, 48, 36, 24, 18, 12, 9, 6 Mbps
802.11n: up to 150Mbps

Modulation Type CCK, OFDM
Power Source DC Voltage
Power Rating DC 12v

Adapter Model

/
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2.2. Carrier Frequency of channels

Channel List for 802.11b/g/n(20 MHz)

Channel Fr?&l.ll_lezr;cy Channel Fr?h?#'ezr;cy Channel Fr?ﬂﬁezr;cy Channel Fr&(er?fll.ll_'ezr;cy
01 2412 04 2427 07 2442 10 2457
02 2417 05 2432 08 2447 11 2462
03 2422 06 2437 09 2452

Channel List for 802.11n(40MHz)

Channel Fn(el:\?"ILII-Iezr;Cy Channel Fr?p?qur;cy Channel Frt(eh?qui'ezr;cy Channel Frt(ep?qul_'ezr;cy
03 2422 06 2437 09 2452
04 2427 07 2442
05 2432 08 2447

Operation of EUT during testing

Operating Mode

The mode is used: 802.11b Transmitting mode
Low Channel: 2412MHz
Middle Channel: 2437MHz
High Channel: 2462MHz

802.11g Transmitting mode
Low Channel: 2412MHz
Middle Channel: 2437MHz
High Channel: 2462MHz

802.11n (HT20) Transmitting mode
Low Channel: 2412MHz

Middle Channel: 2437MHz

High Channel: 2462MHz

802.11n (HT40) Transmitting mode
Low Channel: 2422MHz

Middle Channel: 2437MHz

High Channel: 2452MHz
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2.3. Description of test setup

OPERATION OF EUT DURING TESTING

Battery Car Charger
DC 12V EUT
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2.4. Description of test setup Measurement instruments list

ltem Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
1. EMI Receiver | Rohde & Schwarz ESCI 100627 | May 19, 2015 1 Year
2. LISN SchwarzBeck NSLK 8126 | 8126377 | May 19, 2015 1 Year
3. RF Switching Unit Compliance RSU-M2 38303 Mav 19. 2015 1 Year
Direction y 22
4. | EMITes! Sofware | Rohde & Schwarz | N/A N/A N/A N/A
5. EMI Test Receiver | Rohde & Schwarz ESCI 100627 May 19, 2015 1 Year
6. Trilog Broadband Schwarzbeck VULB9163 VULB 1 Year
Antenna 9163289 | May 17,2015
7. Pre-amplifier Compliance PAP-0203 22008 Mav 19 2015 1 Year
Direction y o
8. EMI Test Software
EZ-EMC SHURPLE N/A N/A N/A N/A
9. EMI Receiver | Rohde & Schwarz ESCI 100627 | May 19, 2015 1 Year
10. LISN SchwarzBeck NSLK 8126 | 8126377 | May 19, 2015 1 Year
11. | RF Switching Unit Compliance RSU-M2 38303 Mav 19. 2015 1 Year
Direction y 22
12. | EMITES! Sofware | Rohde & Schwarz | NIA N/A N/A N/A
13. EMI Receiver | Rohde & Schwarz ESCI 100627 | May 19, 2015 1 Year
14. EMI Receiver | Rohde & Schwarz ESCI 100627 | May 19, 2015 1 Year
15. LISN SchwarzBeck NSLK 8126 | 8126377 | May 19, 2015 1 Year
16. | RF Switching Unit Compliance RSU-M2 38303 Mav 19. 2015 1 Year
Direction y 22
17. | EMITES! Sofware | Rohde & Schwarz | NIA N/A N/A N/A
18. Prggrammab'e AC| SOPHPOWER | PAG-1050 | 630250 | May 26, 2015 1 Year
ower source
19. | Harmonic and LAPLACE AC2000A | 272629 | May 26, 2015 1 Year
Flicker Analyzer
20. Harmonic and
Flicker Test LAPLACE N/A N/A N/A N/A
Software
AC 2000A
21. | ESD Simulators KIKUSUI KES4021 |LJ003477 | May 25, 2015 1 Year
22. EFT Generator EMPEK EFT-4040B [0430928N | May 19, 2015 1 Year
23 Shielding Room ChangZhou JB88 SELO166 | \1ov 19, 2015 1 Year
ZhongYu y 22
24. | Signal Generator R&S SMLO2 SEL0143
9KHz~2.2GHz May 19, 2015 1 Year
o5 | Signal Generator R&S SMLO1 SEL0135
9KHz~1.1GHz May 19, 2015 1 Year
26. Power Meter R&S NRVS SELO0144 | Mmay 19, 2015 1 Year
27. RF Level Meter URV35 SEL0137 May 19, 2015 1 Year
8. Audio Analyzer R&S UPL SEL0136 May 19, 2015 1 Year
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29. RF-Amplifier BONN Elektronik |BSA1515-25 | SEL0157
150KHz~150MH May 19, 2015 1 Year
P4
30. | Stripline Test Cell Erika Fiedler VDEO872 | SEL0167 N/A N/A
31. |TV Test Transmitter R&S SFM SEL0159 | May 17, 2015 1 Year
32. | TV Generator PAL R&S SGPF SEL0138 May 19, 2015 1 Year
33. | TV Generator Ntsc R&S SGMF SEL0140 | May 19, 2015 1 Year
34. TV Generator R&S SGSF SELO0139 May 19, 2015 1 Year
Secam
35. |TV Test Transmitter R&S SFQ SEL0142
0.3MHz~3300MHz May 19, 2015 1 Year
36. MPEG2 R&S DVG SEL0141
Measurement May 19, 2015 1 Year
Generator
37. |Spectrum Analyzer R&S FSP SEL0177 May 19, 2015 1 Year
38. Matching R&S RAM SEL0146 N/A N/A
39. Matching R&S RAM SEL0148 N/A N/A
40. | Absorbing Clamp R&S MDS21 SEL0158 | May 17, 2015 1 Year
41. Coupling Set Erika Fiedler Rco, Rci, | SEL0149 N/A N/A
MC,AC,LC
42. Filters Erika Fiedler Sr,LBS | SELO130 N/A N/A
43. | Matching Network Erika Fiedler MN, T1 SEL0151 N/A N/A
44. Fully Anechoic ChangZhou 854 SEL0169 | Jun. 10, 2015 1 Year
Room ZhongYu
45. | Signal Generator R&S SMLO3 SELO068 | May 17, 2015 1 Year
46. RF-Amplifier Amplifier SEL0066 | Oct. 24, 2015
30M~1GHz Reasearch 250W1000A 1 Year
47. RFE-Amplifier Amplifier 60S1G3 | SELO065 | Oct. 24, 2015 1 Year
0.8~3.0GHz Reasearch
48. Power Meter R&S NRVD SELO069 | May 17, 2015 1 Year
49. | Power Sensor R&S URV5-z2 | SELO071 | May 17, 2015 1 Year
50. | Power Sensor R&S URV5-Z2 | SELOO72 | May 17, 2015 1 Year
51. Software R&S i SEL0082 N/A N/A
EMC32 EMC32-S
52. Log-periodic Amplifier AT1080 SELO0073 N/A N/A
Antenna Reasearch
53. |Antenna Tripod Amplifier TP1000A SEL0074 N/A N/A
Reasearch
54. |High Gain Horn Amlifier SEL0075 N/A
Antenna(0.8-5G b AT4002A N/A
Hz) Reasearch
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3.. 6DB BANDWIDTH MEASUREMENT
3.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

3.2. Limits
Section 15.247(a)(2): Systems using digital modulation techniques may operate in the
902-928MHz, 2400-2483.5MHz, and 5725-5850MHz bands. The minimum 6 dB bandwidth shall
be at least 500 kHz

3.3. Test Procedure
3.3.1. The transmitter output was connected to the spectrum analyzer through a low loss cable.
3.3.2. Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz
3.3.3. The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak
power minus 6dB.

3.4. Test Result

802.11b
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 10.067 >0.5MHz
Middle 2437 10.067 >0.5MHz
High 2462 10.055 >0.5MHz
802.11g
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 16.503 >0.5MHz
Middle 2437 16.596 >0.5MHz
High 2462 16.489 >0.5MHz
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802.11n (HT20)
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 17.835 >0.5MHz
Middle 2437 17.749 >0.5MHz
High 2462 17.754 >0.5MHz

802.11n (HT40)
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2422 36.444 >0.5MHz
Middle 2437 36.469 >0.5MHz
High 2452 36.375 >0.5MHz

The spectrum analyzer plots are attached as below.

802.11b Channel Low 2412MHz

Occupied Bandwidth Occ BH % Pwr
15.8132 MHz % dB

Transmit Freq Error
% dB Bandwidth
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802.11b Channel Middle 2437MHz

Center Freq
243706008 GHz

Occupied Bandwidth Occ BH % Pwr
15.0130 MH % db

Transmit Freq Error
% dB Bandwidth

TR

a
802.11b Channel High 2462MHz

Center Freq

| | 2.46200000 GHz

Center 2.462000000 GHz |

Occupied Bandwidth Occ BH % Pwr
15.0700 M % dB

Transmit Freq Error kHz
® dB Bandmuidth 16,855 MHz

)
EE
==
’
A
q
—




Wstlab
Page 15 of 59 Report No.: WST160218003-E

802.11g Channel Low 2412MHz

Occupied Bandwidth Occ BH % Pur
16.4532 MH ® dB

Transmit Freq Error
% ¢B Bandwidth

D
—
—
—
—
—

802.11g Channel Middle 2437MHz

]

Center Freq
| | 243700888 GHz

Center 2.437000000 GHz |

Occupied Bandwidth Occ BH % Pur
16.4799 M % dB

Transmit Freq Error 5 kHz
% dB Bandwidth 16

—
.
.
.
.
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802.11g Channel High 2462MHz

Occupied Bandwidth Occ BH % Pur
16.3991 x dB

Transmit Freq Error 4.5
% ¢B Bandwidth

802.11n(HT20) Channel Low 2412MHz

S
Center 2.412000000 GHz |

Occupied Bandwidth Occ BH % Pur
17.6798 MHz x db

Transmit Freq Error
% «B Bandwidth
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802.11n(HT20) Channel Middle 2437MHz

S .
Center 2.437000000 GHz

Occupied Bandwidth Occ BH % Pwr
17.6457 MHz X dB

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth Occ BH % Pwr
17.6048 MH x dB

Transmit Freq Error
% dB Bandwidth
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802.11n(HT40M) Channel Low 2422MHz

Occupied Bandwidth
36.0239 MHz

Transmit Freq Error
% dB Bandwidth

BH 16 #UBH

Occupied Bandwidth Occ BH % Pwr
36.0120 MHz % dB

Transmit Freq Error
% dB Bandwidth
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802.11n(HT40) Channel High 2452MHz

Center Freq
245200008 GHz

W 18 .
Occupied Bandwidth Occ BH % Pwr
35.9610 MH % dB

Transmit Freq Error  —41.7
% dB Bandwidth

e

B

’7
;

’7
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4.. MAXIMUM PEAK OUTPUT POWER
4.1. Block Diagram of Test Setup

EUT

Low Loss Cable

Spectrum Analyzer

4.2. Limits

4.4. Test Result
PASS

4.3. Test Procedure
a, The transmitter output was connected to the spectrum analyzer through a low
b, Set RBW of spectrum analyzer to 1IMHz and VBW to 3MHz
¢, Measurement the maximum peak output power.

Section 15.247(b)(3): For systems using digital modulation in the 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz bands: 1 Watt.

802.11b 11Mbps

Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 9.28 30
Middle 2437 9.49 30
High 2462 9.48 30
802.11g_54Mbps
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 8.54 30
Middle 2437 8.66 30
High 2462 8.33 30
802.11n (HT20) _MCS7
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 8.48 30
Middle 2437 8.37 30
High 2462 8.61 30
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802.11n (HT40) MCS7
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2422 7.50 30
Middle 2437 7.42 30
High 2452 7.56 30

Pls. refer to the following test plots:

802.11b

Center 2.412000000 GHz

Brn

#YBH 1 MHz
Channel Power Power Spectral Density

9.28 dBm /15.0000 MHz -62.48 dBm/Hz

i
—
—
I
—
—
—

o]

243700088 GHz
Center 2.437000000 GHz

Bm At dB

#YBH 1 MHz

Channel Power Power Spectral Density

9.49 dBm /15.0000 MHz -62.27 dBm/Hz

.
—
—
g
=
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Center 2.462000000 GHz |

#YBH 1 MHz
Channel Power

8.48 dBm /15.0000 MHz

Power Spectral Density

-62.28 dBm/Hz

802.11g

#VBH 1 MHz
Channel Power

8.54 dBm /16.0000 MHz

Power Spectral Density

-63.50 dBm/Hz
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Center 2.437000000 GHz |

Em

#UBH 1 MHz
Channel Power Power Spectral Density

8.66 dBm /16.0000 MHz -63.38 dBm/Hz

Center 2.462000000 GHz |

B dBm At B

#YBH 1 MHz
Channel Power Power Spectral Density

8.33 dBm /16.0000 MHz -63.71 dBm/Hz
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802.11n(HT20)

Center 2.412000000 GHz |

#/BH 1 MHz
Channel Power Power Spectral Density

8.48 dBm /17.0000 MHz -63.83 dBm/Hz

Bm

#YBH 1 MHz

Channel Power Power Spectral Density

8.37 dBm /17.0000 MHz -63.94 dBm/Hz




Page 25 of 59

Report No.: WST160218003-E

Center 2.462000000 GHz |

~ Atten 30 dB

#UBH 1 MHz
Channel Power

8.61 dBm /17.0000 MHz

Power Spectral Density

-63.69 dBm/Hz

802.11n(HT40)

Center 2.422000000 GHz

#WBH 1 MH=
Channel Power

7.50 dBm /36.0000 MHz

Power Spectral Density

-68.06 dBm/Hz




Center 2.437000000 GHz |

#UBH 1 MHz
Channel Power Power Spectral Density

7.42 dBm /36.0000 MHz -68.14 dBm/Hz

AT

Center Freq
2.45200088 GHz

Center 2.452000000 GHz |

#UBH 1 MHz
Channel Power Power Spectral Density

7.56 dBm /36.0000 MHz -68.00 dBm/Hz

Freveana
S
.
.
.
.
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5.. POWER SPECTRAL DENSITY MEASUREMENT
5.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

5.2. Limits
According to 15.247(a)(1)(iii), For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any
3 kHz band during any time interval of continuous transmission.

5.3. Test Procedure

According to the KDB 558074 D01 V03r02, such specifications require that the same method as

used to determine the conducted output power shall also be used to determine the power spectral

density. The test method of power spectral density as below:

a. Set instrument center frequency to DTS channel center frequency.

b. Set span to at least 1.5 times the OBW.

c. Set RBW to: 3kHz < RBW < 100 kHz.

d. Set VBW =3 x RBW.

e. Detector = power averaging (RMS) or sample detector (when RMS not available)

f. Ensure that the number of measurement points in the sweep = 2 x span/RBW.

g. Sweep time = auto couple.

h. Employ trace averaging (RMS) mode over a minimum of 100 traces.

i. Use the peak marker function to determine the maximum amplitude level.

j- If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat (note that this
may require zooming in on the emission of interest and reducing the span in order to meet the
minimum measurement point requirement as the RBW is reduced).

5.4. Test Result

PASS
802.11b
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -22.24 8
Middle 2437 -21.90 8
High 2462 -21.93 8
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802.11¢g
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -25.68 8
Middle 2437 -26.22 8
High 2462 -25.86 8
802.11n(HT20)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -25.73 8
Middle 2437 -26.27 8
High 2462 -25.75 8
802.11n(HT40M)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2422 -30.27 8
Middle 2437 -30.42 8
High 2452 -29.91
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The spectrum analyzer plots are attached as below.

802.11b Channel Low 2412MHz

Jsrani]

a
22.6000000 MHz

AR |

=P
'22.00000000 MHz

WA

802.11b Channel Middle 2437MHz

.,Jharker

2.437605000 GHz
-21.9 dBm

’7
’7
’7
’7

#UBH
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802.11b Channel High 2462MHz

|||°Iarker
¥2.462660000 GHz
_—21 93 dBm

1

Marker
2.412600000 GHz
-25.68 dBm
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802.11g Channel Middle 2437MHz

Marker
2.435080000 GHz
-26.22 dBm

#YBH 16 |

802.11g Channel High 2462MHz

Marker
2.462600000 GHz
-25.86 dBm

; Hz
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802.11n(HT20) Channel Low 2412MHz

'J'l-"||"'i"l"l."i""i""-"l

2.416016250 GHz
-25.73 dBm

12 GHz
#UBH 10 kHz

Marker
2.441016250 GHz
-26.27 dBm

#BW 18 kHz
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802.11n(HT20) Channel High 2462MHz

i

|"\I"'|"|,r'-'"I'N‘i""'l.-"lli'n'"'J"-“l"I'l"u

WTHWWﬁNWﬂWfo?¢WWﬂWW il
|

Marker
2.466016250 GHz
-25.75 dBm

#YBW 18 kHz

802.11n(HT40) Channel Low 2422MHz

1
v,w'M'r"*‘-'«N,’n\'F\’P"""."'".i\"ﬂ"'ﬁ‘"'-'-"n“*'*‘|""-'i|Pr*h'\’|'u'r-'I""?Hh'r‘n'l'fn'p'-'\\'h'.“-‘r.-
1 |

o ﬁ

"*.Har‘lker

2 422000000 GHz
30.27 dBm
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802.11n (HT40M) Middle High 2437MHz

1
|.¢|'|f-i#‘|¥"|\\.'n\\'p'J|\\“n'F-"f-'?\FJ\'H'P'*‘.N"*'\“‘\'MP"J|?rJ.i,|"ﬁ”lfI""'I'F‘.\"-'#‘|'|Vr\'l"-‘\'f.\“ﬂ-w,ully'-‘q'p"’r-'iw.-,‘
I1 |

WUBH 10 kHz

1
l‘IvIf'uIy;,uI,1\\jr.,‘\Ir.I,,i,\\-‘\'.-‘iJIb-\l,l.;.u.\-.i\\'},ﬁlp‘-'ll |rJ’I;\||l.kIf}'n‘JfJIh'f-1‘||fn','-'-l'n\h,lp,lul|,.ﬁ.,.,,inlfw...,k J

N |'I

| I,‘r"J‘IIII.I
“'Narll|<er
2.452000000 GHz
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6.. BAND EDGE COMPLIANCE TEST
6.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

6.2. Limits
Section 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 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).

6.3. Test Procedure
Conducted Band Edge:
a. The transmitter output was connected to the spectrum analyzer via a low loss cable.
b. Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz.

Radiate Band Edge:

a. The EUT is placed on a turntable, which is 0.8m above the ground plane and worked at
highest radiated power.

b. The turntable was rotated for 360 degrees to determine the position of maximum emission
level.

c. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the
highest emission.

d. Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission: RBW=1MHz, VBW=1MHz

e. The band edges was measured and recorded.

6.4. Test Result
PASS
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Radiated Band Edge Result

802.11b Low CH
Vertical (Worst case)

1070 dew/m

2310.0000 2322.00

2370.00

2332.00 233400 240600

802.11b High CH
Vertical (Worst case)

733400 234600 2350.00 2415.00 2430.00 MHz
No. Frequency Result Limit Margin Remark
(MHz) (dBuVim) | (dBuVim) (dB)

1 2310.000 28.53 54.00 -24.47 Average Detector

2310.000 40.56 74.00 -33.44 Peak Detector
2 2390.000 30.62 54.00 -23.38 Average Detector

2390.000 41.71 74.00 -3229 Peak Detector
3 2400.000 48.89 54.00 -5 Average Detector

2400.000 5484 74.00 -19.16 Peak Detector

@0 diuvim

30 : : : :
24500000 245,00 ZAGDOD 246500 ZA7000  ZA7a.00  ZAGO0 24500 249000 249500 Z500.00 MHe
No. Frequency Result Limit Margin Remark

(MHz) {dBuVim) ( {dBuV/m} (dB)
1 2462750 88.80 I ! Average Detector
2463 050 93.83 1 ! Peak Detector
2 2483 500 3157 54 .00 -2243 Average Detector
2483.500 4342 74.00 -30.58 Peak Detector
3 2500.000 42.82 74.00 -31.18 Average Detector
2500.000 3115 54.00 -22.85 Peak Detector
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802.11g Low CH
Vertical (Worst case)

970 dduVim

-30 i i i i
2310.0000 2322.00 2334.00 2346.00 235800 2370.00 2382.00 2394.00 2406.00 2418.00 2430.00 MHz

No. Frequency Result Limit Margin Remark
(MHz) (dBuVim) | (dBuV/m) (dB)

1 2310.000 29.61 54.00 -24.39 Average Detector
2310.000 41.31 74.00 -32.69 Peak Detector

2 2390.000 3072 54.00 -2328 Average Detector
2390.000 4283 74.00 -31.17 Peak Detector

3 2400.000 39.52 54.00 -14.48 Average Detector
2400.000 68.58 74.00 -5.42 Peak Detector

802.11g High CH
Vertical (Worst case)

W0 dBuVim

-3.0 H H H H
2450.0000 245500 246000 2465.00 247000 247500 2480.00 248500 2490.00 2459500 250000 MHz

No. Frequency Result Limit Margin Remark
(MHz) (dBuVim) | (dBuV/m) (dB)
1 2465300 80.82 ! ! Average Detector
2465100 92 64 I ! Peak Detector
2 2483.500 MET 5400 2243 Average Defector
2483 500 44 32 74.00 -29.68 Peak Detector
3 2500.000 3125 54 00 -2275 Average Detector
2500.000 4370 74.00 -30.30 Peak Detector
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802.11n(HT20) Low CH
Vertical (Worst case)

90

dBuY/m

11 : : :
23N00000 232200 Z5A 00 ZMG00  ZHE00 Z30N0 23200  ZEA0D  ZAG00 241800 243000 MHz
No. Frequency Result Limit Margin Remark

(MHz) {dBuVim) | (dBuVim) (dB)
1 2310.000 2952 54.00 -24 .48 Average Detector
2310.000 4168 74.00 -323 Peak Detector
2 2390.000 3063 54.00 -23.37 Average Detector
2390.000 4247 74.00 -31.53 Peak Detector
3 2400.000 39.38 54.00 -14.62 Average Detector
2400.000 68.31 74.00 -5.69 Peak Detector

802.11n(HT20) High CH
Vertical (Worst case)

107.0 dBu/m

B

5

i~

7.0 H i H
2450.0000 ZIEE..EII'I 2450000 Elli.."i.ll'l 2470.00 2475.00 ZlElj.EII'I 2485.00 2490.00 2495.00 2500.00 MHz
No. Frequency Result Limit Margin Remark
(MHz) (dBuvim) | (dBuvim) (dB)
1 2458 850 90.50 ! ! Average Detector
2465.150 79.47 ! ! Peak Detector
2 2483.500 4438 74.00 -20.62 Average Detector
2483500 31.50 54.00 -22.50 Peak Detector
3 2500.000 42 48 74.00 -31.52 Average Detector
2500.000 3118 5400 -22.82 Peak Detector

Report No.: WST160218003-E
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802.11n(HT40) Low CH
Vertical (Worst case)

1000 dBuv/m

L] i i i
2310.0000 2324 00 2338 00 235200 236600 2380.00 2394 00 2408.00 2432 D0 23600 450,00 WHz

No. Frequency Result Limit Margin Remark
(MHz) (dBuVim) | (dBuV/m) (dB)

1 2310.000 25.32 54.00 -28.68 Average Detector
2310.000 3871 74.00 -35.29 Peak Detector

2 2380.000 37.63 54.00 -16.37 Average Detector
2350000 5447 74.00 -19.53 Peak Detector

3 2400.000 4202 5400 -11.98 Average Detector
2400.000 58.08 74.00 -15.92 Peak Detector

802.11n(HT40) High CH
Vertical (Worst case)

100.0  dBu¥/m

0o i i i i
243000000 Z437.00 2444.00 2451.00 2458.00 2465.00 247200 2473.00 Z48B.00 2433.00 2500.00 MHz

Ho. Frequency Result Limit Margin Remark
(MHz) {dBuVim) | {dBuV/m) {dB)
3 2458.280 T8.77 I i Average Deteclor
2458280 av.87 I { Peak Detector
1 2483.500 36.04 5400 -17.96 Average Detector
2483.500 47 .14 74.00 -26.86 Peak Detector
2 2500.000 31.70 54.00 -22.30 Average Detector
2500.000 45.26 74.00 -28.74 Peak Detector
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7.. RADIATED SPURIOUS EMISSION TEST
7.1. Block Diagram of Test Setup
(1) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna I

1-4m

« M Amplifier

S J

|
Spectruln
D'B|m Analyzer
]

W T

m— 3m —
Turntable ! L A
Spectrum \ EUT S
Analyzer ]O.Em
F I '
Ground Plane
Coaxial Cable
(3) Radiated Emission Test-Up Frequency Above 1GHz
Turntable " - 3m ,
\ | EUTi
Spectrum
08m| Imtodm Analyzer
— //
Ground Plane Coaxial Cable
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7.2. Limits
Section 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 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).

7.3. Restricted bands of operation
FCC Part 15.205 Restricted bands of operation
(a) Except as shown in paragraph (d) of this section, Only spurious emissions are
permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.201-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37615-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.203 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-3354 3600-4400 (1}
13.36-13.41
"Until February 1. 1999, this restricted band shall be 0.490-0.510
“Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emission
appearing within these frequency bands shall not exceed the limits shown in
Section 15.209. At frequencies equal to or less than 1000MHz, Compliance with
the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000MHz,
compliance with the emission limits in Section15.209 shall be demonstrated

based on the average value of the measured emissions. The provisions in Section

15.35 apply to these measurements.
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7.4. Test Procedure
The EUT and its simulators are placed on a turntable, which is 0.8 meter high above ground.

The turntable can rotate 360 degrees to determine the position of the maximum emission level.
EUT is set 3.0 meters away from the receiving antenna, which is mounted on an antenna tower.
The antenna can be moved up and down between 1.0 meter and 4 meters to find out the
maximum emission level. Broadband antenna (calibrated bilog antenna) is used as receiving
antenna. Both horizontal and vertical polarizations of the antenna are set on measurement. In
order to find the maximum emission levels, all of the interface cables must be manipulated
according to ANSI C63.4: 2003 on radiated emission measurement. The EUT was tested in 3
orthogonal planes.

The worst-case data rate for this channel to be 1Mbps for 802.11b mode and 6Mbps for
802.11g mode and 300Mbps for 802.11n mode, based on previous with 802.11 WLAN product
design architectures.

The bandwidth of test receiver is set at 9kHz in below 30MHz. and set at 120kHz in
30-1000MHz, and 1MHz in above 1000MHz.

The frequency range from 9kHz to 25GHz is checked.

The final measurement in band 9-90kHz, 110-490kHz and above 1000MHz is performed with
Average detector. Except those frequency bands mention above, the final measurement for
frequencies below 1000MHz is performed with Quasi Peak detector.

The field strength is calculated by adding the antenna factor, and cable loss, and

subtracting the amplifier gain from the measured reading. The basic equation calculation is

as follows:

Result = Reading + Corrected Factor

Where Corrected Factor = Antenna Factor + Cable Loss — Amplifier Gain

7.5. Test Result
PASS
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802.11b
For Below 30MHz
Freq.(MHz) Reading (dBuV/m) Factor(dB) Result Limit Margin(dB)
(QP) Corr. (dBuV/m) (dBuV/m)
/ / / / / /

For 30MHz-1000MHz

“ ; ! - REA
» i g - o e
o [ e g o e e | oo o | pern e s | et oo e
T Tizrw | war | 52 wo | 21e7 | 165 | 100 | peak ; 1e | 1e1s | 3 w600 | 95 | 5 | 100 | pes
+Tesasono T ir1e T o1e T T N T e R otz | ez | ssst | o0 | are | a1 | oo | pem ]
For 1GHz-25GHz
Frequency Reading Correct Result Limit Margin Polar Detector
(MHz) (dBuVv/m) dB/m (dBuvim) | (dBuVim) (dB) HIV
Low Channel-2412MHz
4824 000 54 01 -3.87 50.14 74.00 -23.86 H PK
4824000 38.82 -3.87 34.95 54.00 -19.05 H AV
7236.000 46.36 1.14 47 50 74.00 -26.50 H PK
7236.000 3494 1.19 36.13 5400 -17.87 H AV
4824 000 57.35 -3.86 5349 74.00 -20.51 ) PK
4824 000 4059 -3.86 36.73 5400 1727 v AV
7236.000 4914 1.10 5024 7400 -2376 ) PK
7236.000 3741 1.10 3851 5400 -15.49 v AV
Middle Channel-2437MHz
4874.000 5471 -3.74 5097 74.00 -23.03 H PK
4874.000 3992 -3.74 36.18 54 00 -17.82 H AV
7311.000 4776 1.47 4923 74.00 24 77 H PK
7311.000 33.16 147 3463 5400 -19.37 H AV
4874 000 53.91 -3.74 5017 74.00 -2383 Y PK
4874.000 40.81 -3.74 37.07 54.00 -16.93 \ Av
7311.000 4798 147 4945 74.00 -24 55 \ PK
7311.000 34 01 147 3548 54.00 -18.562 W AV
High Channel-2462MHz
4924 000 5581 -3.59 5222 74.00 2178 H PK
4924 000 4172 -3.59 3813 54 00 -15.87 H AV
7386.000 46.39 1.79 4818 74.00 -2582 H PK
7386.000 3416 1.79 3595 5400 -18.05 H AV
4924 000 5492 -3.59 51.33 74.00 -22 67 Vi PK
4924 000 4201 -3.59 3842 54 .00 -15.58 \ AV
7386.000 47.94 1.79 4973 74.00 -24.27 Vi PK
7386.000 3514 1.79 36.93 54 .00 -17.07 Vi AV

Note: “802.11b” mode is worst mode
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8.. CONDUCTED SPURIOUS EMISSION COMPLIANCE TEST
8.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

8.2. Limits
Se Section 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 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).

8.3. Test Procedure
a. The transmitter output was connected to the spectrum analyzer via a low loss cable.
b. Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz.
c. The Conducted Spurious Emission was measured and recorded.

8.4. Test Result
Pass
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=i Agilent

Ref 10 dEm
| #Peak

Log |

10

Start 30 MHz
#Res BW 100 kHz
Marker Trace
1 {1

Start 1 GHz
#Res BW 1 MHz
Marker Trace
1 [
2 (1)

TX 802.11b Channel Low 2412MHz

#Atten 20 dB

Type
Fregq

#VBW 300 kHz
X Axis
125.4 MHz

#Atten 20 dB

#VBW 3 MHz
X A
241 GHz
2 87 GHz
4.54 GHz

The spectrum analyzer plots are attached as below.

SRR

Mkr1 125.36 MHz
-57.98 dBm

Stop 1 GHz

Sweep 100.5 ms (999 pts)

Amplilude
-57.98 dBm

Stop 25 GHz
Sweep 2.587 s (1717 pis)
Amphtude
3 23 dBm
dBm
-56.46 dBm

Peak Search

Meas ToolsH
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of2

Delta Pair
(Tracking Ref)
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% Apilent

Ref 10 dBm

Start 30 MHz
#Res BW 100 kHz
Marker Trace
1 (1

Ref 10 dBm
#Peak

Log

10

dB/

Start 1 GHz
#Res BW 1 MHz
Marker
1 (1)
2 n
3 (1)

Trace

#Atten 20 dB

#VBW 300 kHz
176.3 MHz

Type

#Atten 20 dB

#VBW 3 MHz
® Pis

TX 802.11b Channel Middle 2437MHz

R T
Mkr1 176.27 MHz
-57.26 dBm

Stop 1 GHz
Sweep 100.5 ms (999 pts)

Amplitude
-5726 dBm

Mkr3 3.621 GHz
-57.49 dBm

I Peak Search

Meas ToolsH

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

| Marker

Select Marker
1 2 3 4

Mormal

Delta

Stop 25 GHz
Sweep 2.587 s (1717 pts)
Ampi{ude

Delta Pair
{Tracking Ref)

Raf Della|

Span FPair

= LoDy

2167 dBm

Off

More
1of2
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TX 802.11b Channel High 2462MHz
= Agikent - '

Ref 10 dBm

Start 30 MHz
#Res BW 100 kHz
Marker Trace
1 Q)]

Ref 10 dBm #Atten 20 dB

#FPeak

#VBW 3 MHz
X AXIS
246 GHz
282 GHZ
382 GHz

R T
Mkr1 156.98 MHz
-57.58 dBm

Stop 1 GHz

Sweep 100.5 ms (999 pts)

Amplitude
-57.58 dBm

Mkr3 3.825 GHz
-56.06 dBm

Stop 25 GHz

Sweep 2.587 s (1717 pts)
Ampliuce

2615 dBm

H6 BT (0Bm

5606 dBm

I Peak Search

Meas ToolsH
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of2

Marker

Select Marker
1 g

MNormal

Delta

Delta Pair
[Tracking Ref)

Ral Deltal

Off

More
1of2
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TX 802.11g Channel Low 2412MHz

% Agient R T IF'eaI-c Search
Mkr1 856.76 MHz

Ref 10 dBm #Atten 20 dB -58.08 dBm
Meas ToolsH
Next Peak
Next Pk Right
Next Pk Left
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz Sweep 100.5 ms (999 pts) Min Search
Marker Trace L A
1 4)]
Pk-Pk Search
Mare
1of2

S5 et R ! Marker

Mkr3 4.745 GHz

Ref 10 dBm #Atten 20 dB -56.63 dBm
#Peak . Select Marker
. 1 AN S|
Log
10
Norma
Delta
Delta Pair
{Tracking Ref)
Del
Start 1 GHz Stop 25 GHz
#Res BW 1 MHz #VBW3MHz  Sweep 2.587 = (1717 pts) |8 Span Faijr
Marker Trace X Mxis Amplitude SHar LEAlEn
241 GHz {1.518 dBm
293 GHz 54 85 dBm
475 GHz -56.63 dBm Off
More
1of2
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TX 802.11g Channel Middle 2437MHz

# Agilent R T IF‘eak Search
Mkr1 125.36 MHz

Ref 10 dBm #Atten 20 dB 57.75 dBm
Meas ToolsH
Next Peak
Next Pk Right
Next Pk Left
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz __ Sweep 100.5 ms (999 pts) Min Search
Marker  Trace Type X Axis Amplitude
1 ) Freq 125.4 MHz 5775 dBm
Pk-Pk Search
More
1of2

:;:;I: dEm #Atten 20 dB _ -56.87 dBm Erlact Markas
. L2 [ | M T
Normall
Delta
Delta Pair
(Tracking Refj
Refl Delt
Start 1 GHz Stop 26 GHz -
#Res BW 1 MHz #VBW 3 MHz Sweep 2.587 s (1717 pts) || Span Fair
Marker  Trace X Axis Amplitude B Contz)
1 %)) 243 GHz 0.484 dBm
2 (1) 293 GHz 55.85 dBm
3 (1 377 GHz 56 87 dBm fo
Mors
| bf2
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TX 802.11g Channel High 2462MHz

% Agilent R T IF'eaI-c Search
Mkr1 162.59 MHz

Ref 10 dBm #Atten 20 dB -57.28 dBm
Meas ToolsH
Next Peak
Next Pk Right
Next Pk Left
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz _ Sweep 100.5 ms (999 pts) Min Search
Marker Trace Type X Axis Ampilitude
1 (1) Freq 162.6 MHz 5725 dBm
Pk-Pk Search
More
1af2

I Marker
Mkr3 3.468 GHz

Ref 10 dBm #Atten 20 dB -56.41 dBm Selact Marker
| 2

#Peak

Delta Pair
(Tracking Ref)

Stop 25 GHz

Start 1 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 2.587 s (1717 pis)
Marker Trace ) Ampliude
1 (1) ; 7 -1.212 aBm
-55.11 dBm

z ]
3.47 GHz -56.41 dBm

3 1)




Wstlab

Page 51 of 59

Report No.: WST160218003-E

TX 802.11n(HT20) Channel Low 2412MHz

£ Apilent R T
Mkr1 369.97 MHz
Ref 10 dBm 5751 dBm
#Peak

Log

10

dB/

#Atten 20 dB

T

WMWWM

Start 30 MHz
#Res BW 100 kHz
Marker Trace
1 (1)

Stop 1 GHz
#/BW 300 kHz  Sweep 100.5 ms (999 pts)
X Axis Amplitude
370.0 MHz -57.51 dBm

Type
Freq

Mir3 3.947 GHz
Ref 10 dBm -57.06 dBm

#Peak

#Atten 20 dB

I Peak Search

Meas ToolsH
Next Peak
Next Pk Right
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Min Search
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1 2o J oA
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Start 1 GHz
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Stop 25 GHz
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2 (1
3 [0}

241 GHz
290 GHz
395 GHz

.68 dBm
06.26 dBm
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TX 802.11n(HT20) Channel Middle 2437MHz

I Agilent R T | Amplitude
Mkr1 123.18 MHz

-57.23 dBm Ref Level

Ref 10 dBm #Atten 20 dB
10.00 dBm

Attenuation
20.00 dB

Auto Man

Scale/Div
10.00 dB

Scale Type
Log Li

Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz _ Sweep 100.5 ms (939 pts) [ =S Eegaeee
Marker Trace X Axis Amplitude
1 (1) 123.2 MHz -57.23 dBm
Presel Adjust
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More
1of3

= Agilent : Ty S
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) A= s |
MNormal
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1) 292 GHz -55.96 dBm
(1) 9.56 GHz -54.9 dBm Off
More
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Marker Trace
1 (1)

X Axis
795.8 MHz

TX 802.11n(HT20) Channel High 2462MHz
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TX 802.11n(HT40) Channel Low 2422MHz

KT Amplituds
Mkr1 115.63 MHz

ey Ref Level
10.00 dBm

3% Agient

Ref 10 dBm #Aften 20 dB
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20.00 dB
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TX 802.11n(HT40) Channel Middle 2437MHz
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TX 802.11n(HT40) Channel High 2452MHz
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9.. POWER LINE CONDUCTED EMISSION FOR PART 15 SECTION 15.207(A)
9.1. Block Diagram of Test Setup
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9.2. Limits
Conducted Emission Measurement Limits According to Section 15.207(a)
Frequency L|m|t§ (dBuv)
Quasi-peak Level Average Level
MHz

0.15~0.50 66 ~ 56* 56 ~ 46*
0.50 ~ 5.00 56 46

5.00 ~ 30.00 60 50

* Decreases with the logarithm of the frequency.

9.3. Test Procedure
The EUT is put on the plane 0.8m high above the ground by insulating support and is connected tg
the power mains through a line impedance stabilization network (L.l.S.N.). This provides a 500hm
coupling impedance for the EUT system. Please refer the block diagram of the test setup and
photographs. Both sides of AC lines are checked to find out the maximum conducted emission. In
order to find the maximum emission levels, the relative positions of equipment and all of the
interface cables shall be changed according to ANSI C63.4: 2003 on Conducted Emission
Measurement.

The bandwidth of test receiver (R & S ESPI) is set at 9kHz.
The frequency range from 150kHz to 30MHz is checked.

9.4. Test Result
N/A
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10.. ANTENNA REQUIREMENT

According to Section 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.
Antenna is fixed by enclosure, can not be changed except take apart the product.
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11.. PHOTOGRAPH OF TEST

11.1. Radiated Emission




