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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




Page 6 of 68

Report No.: WST15100803-E

1.1 TEST FACILITY

Test Firm

Address

Tel
Fax

Shenzhen WST Testing Technology Co., Ltd.
Certificated by FCC, Registration No.: 939433

1F,No.9 Building, TGK Science & Technology Park,Yangtian Rd.,
NO.72 Bao'an Dist., Shenzhen,Guangdong,China. 518101

(86)755-33916437
(86)755-27822175

1.2 MEASUREMENT UNCERTAINTY

Measurement Uncertainty

Conducted Emission Expanded Uncertainty

Radiated emission expanded uncertainty(9kHz-30MHz)
Radiated emission expanded uncertainty(30MHz-1000MHZz)
Radiated emission expanded uncertainty(Above 1GHz)

= 2.23dB, k=2
= 3.08dB, k=2
= 4.42dB, k=2
= 4.06dB, k=2
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment OpenHour Gecko
Model Name Gecko

Serial No N.A

FCCID 2AACA-GECKO
Model Difference N/A

Modulation Type

WIFI:DBPSK,DQPSK,CCK,BPSK,QPSK,16QAM,64QAM

Antenna Type

External Antenna

Antenna Gain

2dBi

WLAN Operation
frequency

802.11b: 2412-2462MHz
802.119: 2412-2462MHz
802.11n HT20: 2412-2462MHz
802.11n HT40: 2462-2452MHz

Number of Channels

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

802.11b: 11, 5.5, 2, 1 Mbps

Data Rate 802.11q: 54, 48, 36, 24, 18, 12, 9, 6 Mbps
802.11n: up to 150Mbps

Modulation Type CCK, OFDM

Power Source DC Voltage

Power Rating

DC5V, 2A with adapter Input 100-240VAC, 50/60Hz,0.5A
Output DC 5V,2A

Adapter Model

JK050200-S04USA




Wstlab
Page 8 of 68 Report No.: WST15100803-E

2.2 Carrier Frequency of Channels
BOZ2.11b, 802.11g. BO2.11n (20MHz)

Channel Frequency(MHz] Channsl Fraquency(hHz)
01 2412 | 07 244z
oz 2417 | 0B 2447
03 2422 | o 2452
o4 2427 | 10 2457
05 2432 11 2482
DB 2437 | —

BOZ. 11m (40MHZ)

Channel FrequencyMHz) Lhannel Freguency(MHz)
= = oy 2442
— 08 2447
03 2422 (] 2452
04 2427 = i
] 2432 = e
[#]] 2437 = —

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

AC 120V/60Hz |[—— Adapter E— EUT
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2.4 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
4. | EMITeS! SOMWRIe | Rohde & Schwarz | N/A N/A N/A N/A
EMI Test Receiver | Rohde & Schwarz ESCI 100627 | May 19, 2015 1 Year
Trilog Broadband Schwarzbeck VULB9163 VULB 1 Year
Antenna 9163-289 | May 17,2015
7. Pre-amplifier Compliance PAP-0203 22008 Mav 19. 2015 1 Year
Direction Yy
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 2o
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
17. | EMITES SOMWare | 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
F'S'Cker Test LAPLACE N/A N/A N/A N/A
oftware
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 Y2
24. | Signal Generator R&S SML02 SELO0143
9KHz~2 2GHz May 19, 2015 1 Year
o5, | Signal Generator R&S SMLO1 SELO0135
9KHz~1.1GHz May 19, 2015 1 Year
26. Power Meter R&S NRVS SELO0144 May 19, 2015 1 Year
27. RF Level Meter URV35 SEL0137 May 19, 2015 1 Year
28. Audio Analyzer R&S UPL SEL0136 May 19, 2015 1 Year




Page 11 of 68 Report No.: WST15100803-E

29. RF-Amplifier BONN Elektronik [BSA1515-25| SEL0157
150KHz~150MH May 19, 2015 1 Year
z
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 SEL0139 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 SELO177 | may 19, 2015 1 Year
38. Matching R&S RAM SELO0146 N/A N/A
39. Matching R&S RAM SELO0148 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 | SEL0150 N/A N/A
43. | Matching Network Erika Fiedler MN, T1 SEL0151 N/A N/A
44. Fully Anechoic ChangZhou 854 SEL0169 | Jun. 10, 2014 1 Year
Room ZhongYu
45. | Signal Generator R&S SMLO3 SEL0068 | May 17, 2015 1 Year
46. RF-Amplifier Amplifier SEL0066 | Oct. 24, 2014
30M~1GHz Reasearch 250W1000A 1 Year
47. RF-Amplifier Amplifier 60S1G3 | SEL006S | Oct. 24,2014 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 | SELO072 | May 17, 2015 1 Year
51. Software R&S i SEL0082 N/A N/A
EMC32 EMC32-S
52. Log-periodic Amplifier AT1080 SELO073 N/A N/A
Antenna Reasearch
53. | Antenna Tripod Amplifier TP1000A SELO074 N/A N/A
Reasearch
54. |High Gain Horn Amolifier SELO075 N/A
Antenna(0.8-5G R P AT4002A N/A
Hz) easearch
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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 10.16 >0.5MHz
Middle 2437 10.20 >0.5MHz
High 2462 10.16 >0.5MHz
802.11g
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 16.60 >0.5MHz
Middle 2437 16.64 >0.5MHz
High 2462 16.60 >0.5MHz
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802.11n (Bandwidth: 20MHz)

Cantex 2_412 Gis

]

n

n

Span 20 MH

Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 17.72 >0.5MHz
Middle 2437 17.76 >0.5MHz
High 2462 17.68 >0.5MHz
802.11n (Bandwidth: 40MHz)
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2422 36.40 >0.5MHz
Middle 2437 36.56 >0.5MHz
High 2452 36.48 >0.5MHz
The spectrum analyzer plots are attached as below.
802.11b Channel Low 2412MHz
® REW 10 EHz Delta Tl ]
Ref 20 dEBm Acs 50 4B ;E; ;:a :;: 4 E -
i il N
N1 —o_alo gfol vul’f o H]JNI\. |I \'UN uﬂ“ﬂ 1 g
|1}.IL| :jl' 1 [ W""-ql._l' l]IH,f'
IL.-"ILJ I'-"II I'.w [ \J\. 4
v A
AL \J
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802.11b Channel Middle 2437MHz
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802.11g Channel Low 2412MHz
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802.11g Channel High 2462MHz
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802.11n Channel Middle 2437MHz(20MHz)
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802.11n Channel Low 2422MHz (40MHz)
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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

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

4.3 Test Procedure

a. The transmitter output was connected to the spectrum analyzer through a low
b. Set RBW of spectrum analyzer to 1MHz and VBW to 3MHz
c. Measurement the maximum peak output power.
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4.4 Test Result
PASS
802.11b
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 9.58 30
Middle 2437 9.67 30
High 2462 9.26 30
802.11g
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 8.37 30
Middle 2437 8.87 30
High 2462 8.38 30
802.11n (20MHz)
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 6.39 30
Middle 2437 6.55 30
High 2462 6.35 30
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802.11n(40MH?z)
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2422 5.07 30
Middle 2437 5.11 30
High 2452 5.15 30
The spectrum analyzer plots are attached as below:
802.11b Channel Low 2412MHz
Spectrum | [@]
Ref Level 10.00 dBm @ RBW 300 kHz
l& Att 30 dE SWT Lms @ ¥YBW 1 WMHZ Mode Auto Sweep
@ 1Fm Max
-3 41 dBm|
2. 4147210 GHz
o dem
-10 dem Waa =]
-20 dem ] e
-30 dem / \\L“
-40 dem ,_V‘-NW Nwﬁ u"‘m
-60 dem
-70 dBm
-80 dBm
CF 2.412 GHz 631 pts Span 35.0 MHz
Channel Power
Bandwidth 10.16 MHz Power 9.58 dBm Tx Total 9.58 dBm
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802.11b Channel Middle 2437MHz

Spectrum | ||:%||

Ref Level 10.00 dBm @ RBW 200 kHz
| ALt B BWT Lms @ YBW 1 MHZ  Mode Auto Sweep
@ 1Rm Max
-53.76 dBm|
2.4195000 GHz|
0 dem
-10 dBm v Wx,‘

-20 dem /
-30 dem

-40 dBm ww

o

-6l dBém

-T0 dBm

-80 dém

CF 2.437 GHz
Channel Power

Bandwidth 10.20 MHz FPower 9.67 dBm Tx Total 9.67 dBm

691 pts Span 35.0 MHz

802.11b Channel High 2462MHz

Spectrum

Ref Level 10.00 dBm @ RBW 200 kHz
ALt 20dE BWT Lms @ VBW 1 MHZ Mode Auto Sweep

(=]

-37.11 dBm|
24516500 GHz

-60 dBm

-70 dBm

-80 dem

GF 2.462 GHz
Channel Power

Bandwidth 10.16 MHz Power 9.26 dBm Tx Total 9.26 dBm

691 pts Span 35.0 MHz
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802.11g Channel Low 2412MHz

Spectrum | ||:%:||

Ref Level 10.00 dBm & RBW 300 kHz
& ALt FdE SWT Lms & ¥YBW L MHZ Mode Auto Sweep
@ 1Rm Max

0 dem

-10 dem

-20 d2m

-30 dEm

-40 dBm

-50 dem

-60 d2m

=70 dBm

-0 dem

CF 2.412 OHz 691 pts Span 40.0 MHz
Channel Power

Bandwidth 16.60 MHz FPower 8.37 dBm Tx Total 8.37 dBm

802.11g Channel Middle 2437MHz

Spectrum | ||:%||

Ref Level 10.00 dBm & RBW 300 kHz
| ALt A db BWT Lms @ YBW 1 MHZ Mode Auto Sweep
@ 1R M=

0 dem

-10 dBm

-20 dem

o

-30 dEm U_Puw
40 d2m "FJA}

-60 d2m

=70 dBm

-80 dEm

CF 2.437 GH=z
Channel Power

Bandwidth 16.64 MHz Power 8.87 dBm Tx Total 8.87 dBm

691 pts Span 40.0 MHz
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802.11g Channel High 2462MHz

Spectrum | |n€1'|

Ref Lewvel 10,00 dbm & RBW 200 kHz
& Att 0 dE BWT Lms & YBW 1 MHz Mode Auto Sweep
@ 1Rm Max

0 dam

-10 dBem

-20 dBm

-30 dem '“"N]/

-40 dem “ﬂ

-60 dem

=70 dBm

-80 dem

CF 2.462 GHz 601 pts Span 40.0 MHz
Channe| Power

Bandwidth 16.60 MHz Power 8.38 dBm Tx Total 8.38 dBm

802.11n Channel Low 2412MHz (20MHZz)

Spectrum | |n%-:'|

Ref Level 10.00 dBm & RBW 300 kHz
l& Att 0B BWT Lms & YBW 1 MHz Mode Auto Sweep
@ 1R Max

0 derm

-10 dem

-20 dem

-30 dem

40 d2m

ﬁw

-60 dem

-70 dBm

-80 dem

CGF 2.412 GHz 691 pts Span 36.0 MHz
Channel Power

Bandwidth 17.72 MHz Power 5.29 dBm Tx Total 6.39 dBm
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802.11n Channel Middle 2437MHz (20MHZz)

Spectrum | |mv:.|

Ref Level 10.00 dBm & RBW 300 kHz
& ALt DB SWT Lms @ YBW 1 MHz Mode Auto Sweep
@ 1Rm Max

0 dBm
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=20 dBm

-30 dEm
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S50 dBm
M"M

-60 dem

=70 dem

-a0 dem
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Channel Power

Bandwidth 17.76 MHz Fower 5.55 dBm Tw Total 6.55 dBm

802.11n Channel High 2462MHz (20MHz)

Spectrum | |n%-:'|

Ref Level 10.00 dBm @ RBW 3200 kHz
Att 0dE BWT Lms @ VYBW 1 MHZ Mode Auto Sweep
(@ 1Rn M=z

0 dem

-10 dem

-20 dem
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40 d2m

-50 "-“r‘m’r
Wl

-60 d2m

70 dem

-a80 dem

CF 2.462 GHz 631 pts Span 35.9 MHz
Channel Power
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802.11n Channel Low 2422MHz (40MHZz)

Spectrum |

(=)

Ref Level 10.00 dBm & RBW 1 MH=z
l& Att 3 dE SWT Lms @ VYBW 3 MHZ Mode Auto Sweep

@ 1Fm Max

0 dem

-10 dem

-20 dem

-30 dem

-40 d2m

2

-60 dem

=70 dem

-80 dem

CF 2.422 GHz 631 pts

Span 65.0 MHz

Channel Power

Bandwidth 36.40 MHz Fower 5.07 dBm

Tx Total 5.07 dBm

802.11n Channel Middle 2437MHz (40MHZz)

Spectrum |

Ref Level 10.00 dBm & RBW 1 MH=z
& ALt FdE SWT Lms @ YBW 2 MHz Mode Auto Sweep

@ 1Rm Max

0 dem

-10 dem

-20 d2m

-30 dEm

-40 dBm

prren

-60 d2m

=70 dBm

-0 dem

CF 2.427 GHz 691 pts

Span 65.0 MHz

Channel Power
Bandwidth 36.56 MHz FPower 5.11 dBm
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802.11n Channel High 2452MHz (40MHZz)

Spectrum | |“5‘|
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6 Power Spectral Density Measurement

6.1 Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

6.2 Limits

Section 15.247(e): 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.

6.3 Test Procedure
a. The transmitter output was connected to the spectrum analyzer through a low loss cable.
b. Set RBW of spectrum analyzer to 3kHz and VBW to 10kHz, sweep time =Span/30kHz
c. Measurement the maximum power spectral density.




Page 30 of 68

Report No.: WST15100803-E

6.4 Test Result

PASS
802.11b
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -18.77 8
Middle 2437 -19.25 8
High 2462 -18.04 8
802.11g
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -26.29 8
Middle 2437 -24.60 8
High 2462 -25.98 8
802.11n(20MHz)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -24.90 8
Middle 2437 -24.33 8
High 2462 -25.90 8
802.11n(40MHz)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2422 -31.31 8
Middle 2437 -33.02 8
High 2452 -31.22 8

The spectrum analyzer plots are attached as below.
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802.11b Channel Low 2412MHz
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802.11b Channel High 2462MHz
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B02.11g Channel Middle 2437MHz
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B02.11n Channel Low 2412MHZz(20MHZz)
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302.11n Channel High 2462MHz(20MHz)
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B02.11n Channel Low 2437MHz(40MHZz)
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7 Band Edge Compliance Test
7.1 Block Diagram of Test Setup
EUT Low Loss Cable Spectrum Analyzer

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 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.
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7.4 Test Result

PASS
802.11b
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 39.05 >20dBc
High 2462 38.49 > 20dBc
802.11g
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 36.34 >20dBc
High 2462 38.26 > 20dBc
802.11n (20MHz)
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 34.73 >20dBc
High 2462 36.92 > 20dBc
802.11n (40MHz)
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2422 32.75 >20dBc
High 2452 34.60

> 20dBc
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802.11b Channel Low 2412MHz
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802.11g Channel Low 2412MHz
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802.11n Channel High 2412MHz (20MHz)
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802.11n Channel High 2422MHz (40MHz)
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Radiated Band Edge Result

802.11b Channel Low 2412MHz

Horizontal
1000 dBuV/m
hmit1: —_—
limit2: —
0 3 I,’w\ &
r'll \
80 p3a s o
70 / \
Il‘ I‘
) \‘
50 f : 'u‘,.‘-\
s T e E—— __\*’_“M_
MWWWLWMMMHuMW "MM b
a0
2310.000 2440.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
Now | Hz) | (@Buvim) | (dB) | (dBuVim) | (@Buv/m) | (dB) | VTN | dem) | aea) | Hemer
1 2362.520| 48.08 776 | 40.32 74.00 | -33.68| peak
2 2362.520| 4252 -7.76 34.76 54.00 | -19.24] AVG
3 2390.000| 4525 -7.57 37.68 74.00 | -36.32| peak
4 2390.000| 4021 -7.57 3264 54.00 |-21.36| AVG
Vertical
THE  dBuV e
Tt
fimit2:
b o sty
J'. ‘I'
m g Y
|I \
f f
m | |
| |
{ |
| \
60 | Il ]_
| 1
| !
50 | L
| 1
b i
“ | , X
b PR ERPORRG T vy VARE LY st
.0
2310000 24400 MHz
Freq Reading | Factor Resutt Limit  (Margin| . | Height | Degree
Mg (MHz) | (dBuMim) | (B} | (dBuM/my | (dBuim) | (@B) | ZoC | iem) | e | Remerk
1 2386.180| 4B47 -T.61 40.86 7400 |-33.14| peak
2 2385.1B0| 4240 -7.61 34.88 54.00 |-19.12] AVG
3 2390000 4541 -T.57 iT.84 7400 |-36.16| peak
4 23g0.000] 40.11 T&7 32.54 5400 |-2146] AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.
2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

3. Display the measurement of peak values.
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802.11b Channel High 2462MHz

Horizontal
1000 dihudm
limAl: —
limitZ:
b e P
r~ -_\.\
8 b
£ =
e / Y
/ \
& | ! |
.'r 1
oy %) p
4 b ek y g
o |
440000 FRO0.0 MH
Frag Reading | Factor | Result Limit  |Margin Hesght | Diagrea
Ne- | b2y | (dBuvim) | @2y | (dBuvim) |(dBuvim) | (aB) | | em) | toeay | REme
1 2482500 4603 -7.38 38.65 74.00 |-35.35| peak
2 2483.,500| 41.22 -7.3B 33.84 54,00 |-20.18| AVG
3 2487.580| 4870 -7.38 41,32 7400 |-2288( peak
4 2487.580| 4287 =738 35.29 5400 |-1B71] AVG
Vertical
100.0  dBa/m
i, —
limit2
0 i
Lt
0 .,
70 /- \ll\
I| .I\‘
G _I.lr Y
| ;!
I" \I
1] | \
/ 4
an i [ .‘\ 3 :
_n..mwmw«mrﬁ Uik ANt Y
200 ;
2440 000 25000 MHa
Freg. Reading Factor Result Limit  |Margin | Height | Degres S
No- | (MHz) | (eBuvim) | @B) | (dBuVim) | @Buvim)| (d8) | "] em | sy | Reme®
1 2453.500| 43.90 -7.38 38.52 74.00 |-37.48| peak
2 2483500 3855 =7.38 .47 5400 |=22.83] AVG
| 2459500 45.30 -7.38 3rn 74.00 |-35.09| peak
4 2489500 4013 -7.38 3274 54.00 |-21.26) AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.
2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

3. Display the measurement of peak values.
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802.11g Channel Low 2412MHz

Horizontal
1008 dBuim
lirm 1
i3
ki
I.,,w."uﬁ"‘“"“‘ill
70 | |

L I’J.
"
MWWJMmH‘WW@‘NijL‘
300
7310000 0D MMz
Freq. Reading Factor Result Limit  (Margin| .. | Heigne | Deoree ¥
Ne. (MHz) | {dBuvim) | (dB) |(dBuVim) |{dBuVim}| {eB) | Z°"°™ | em) | (aag) | Pemer
1 2384.480| 48,35 -7.61 41.74 7400 ([-32.26| peak
2 2384 400 | 4422 -T.51 35,61 54.00 |[-17.38] AvG
3 2300.000| 4817 -1.57 40.80 T74.00 |[-33.40| peak
4 2390000 4278 757 3521 5400 |-1B79| AVE
Vertical
1000  dBuY/m
i) —
EnmZ
90
I._,l.um’\"' ‘J',I
{
|
» r 1
) |
| |
I 1
S f i
V
; b b8
w
WWMWhWM M |
30.0
2310000 3 24400 MHz
Freg. Reading Facior Result Limit |Margin Height | Degres "
No- | (MHz) | (dBuVim)| (dB) |idBuvim) |(@Buvim)| (@B) | " | lom | igea) | BEm
1 2382410 4778 763 4015 74.00 |-3385 peak
2 2382410] 42233 763 3470 5400 |-18.30] AVG
3 2390.000| 4825 -T.87 40,68 Td4.00 |-33.32| peak
4 2390.000| 43.10 -T.o7 35.53 94.00 |-1847) AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.
2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

3. Display the measurement of peak values.
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802.11g Channel High 2462MHz

Horizontal
1000 dBwY /m
fiawat 1 =
Tt 2
9
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/ Y
L] IlJ 3
I \
m |
/ |
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/ \
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J’Jy ;
" gt Iypeiprnse i
1
EUR
2440000 FS000 MHz
Freq, Reading Factor Result Limit  |[Margin oo | Hetlght | Diedree e
No. | (kz) | (dBuvim) | (dB) | (dBuvim) | (dBuvim) | (@B) | D | tomi | cagy | ROk
1 2483500 48.05 738 | 4187 7400 |-32.33] peak
2 2483.500| 4427 738 | 3880 5400 |-17.11| AVG
3 2455480| 48.83 738 | 4144 7400 |-32.56 peak
3 2485 480| 4292 739 | 3553 5400 |-1847| AVG
Vertical
1000 dbuV/m
limmit 1 : —
an
1] ]l.’ ‘\
\
70 |I
|
[=1]
!
b J‘/p" 11-%\_...*
it Mg
A0 i e
0.0
2440 000 IHan.0 MHz
Freg Reading | Factor | Result Limit  [Margin Feight | Degres 3
No- | MHz) | (dBuvim) | (eB) | (dBuvim) | Buvim| (dB) | P= | em) | (cea) | Remerk
1 2483500 5066 738 | 4328 7400 |-30.72| peak
F] 2483500 44.98 738 | 37.80 5400 |-16.40 AWG
3 2485540 5158 739 | 4419 7400 |-29.81) peak
4 D4B5540| 4559 739 | 38.20 5400 |-14.80] AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.
2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

3. Display the measurement of peak values.
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802.11n Channel Low 2412MHz (20MHz)
Horizontal
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Freg, Reading | Faetor Result Limit  [Margin | Heght | Degree 2
o, MHz) | (dBuvim) | (0B} | (@Buvim) | (BuMimy | (@B} | PN | domi | teg) | Reme
1 2371.600| 46,81 7.69 30.12 7400 |-24.88) peak
2 2371800 4138 769 33.60 5400 |-20.31] AVG
3 2390.000| 48.07 757 | 4150 7400 |-32.50) peak
F) 2300.000| 43.81 757 36.24 5400 |-17.76] AVG
Vertical
100.0 dBw¥/m
[N -
Tt 2:
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--c-—'\!"M b |
! 1
o | '
B
- — e
i | |
| \
1] J
» /
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a0 J'.-Lw
bl A o st v S Aendi
ano 1
2310.000 Z450.0 MH:
Freg. Reading | Factor Resuit Limit  |Margin Height | Degres
MNo- | (MHz) | (dBuvim)| (dB) |(dBuMim) |(dBuVim)| (dB) | " | iemt | cea) | Rt
1 23687.700| 4B.66 758 | 4110 7400 |-32.90| peak
z 2387.700| 43.19 -7.58 3561 5400 |-18.33] AVG
E) 2300.000| 48.43 757 40.86 7400 |-33.14| peak
4 2300000 43.09 57 35.52 5400 |-18.48] AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.

2. The field strength is calculated by adding the antenna factor, high pass filter loss(if

used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation

calculation is as follows:
Result = Reading + Corrected Factor
3. Display the measurement of peak values.
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802.11n Channel High 2462MHz (20MHz)
Horizontal

00N /e =fer S
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Freg. Reading | Factor Result Limit |Margin o | Heloht | Degres :
No | (MHz) | @Buvim) | (dB) | (dBuim) |(dBuvimy | (@B) | " | fom) | e | Remet
] 2483500( 56.58 -71.38 49,20 7400 |-24.80| peak
2 2483500 51.14 738 4376 5400 |-10.24] AVG
3 2485420 56.16 -7.39 50.77 7400 |-23.23| peak
4 2485420| 52.95 -7.39 45,56 5400 | B4 | AVG
Vertical
1000 dBuV/m
Bt —
[t 2
aan
Mﬂﬁwmg\
Bl A\

L __I —
7 f H

2] ,JM \IM
Sl / \\‘“«1
e
al Mg
: l
300
2440000 25000 MHz
Freq. Reading | Facter Result Limit  [Margin , | et | Degres
Noo | maHz) | (dBuvim) | (dB) | (dBuvim) | {dBuvim) | By | PS5 | remi | roegy | Pk
1 2483.500) 5464 -7.38 47.26 74.00 |[-2674| peak
2 2483500 4981 -7.38 42,23 5400 (1177 AVG
3 2400.100| 4788 | -7.39 | 4030 | 7400 |-33.70| peak
4 2480.100| 4213 -7.38 34,74 534.00 [-18.26) AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.
2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

3. Display the measurement of peak values.
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802.11n Channel Low 2422MHz (40MHz)
Horizontal
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Freq. Reading Factor Result Limit  [Margin . | Height | Degres
No. (MHz) | (dBuvim) | (dB) | (dBuVim) | {dBuvim) | By | TR | e | egy | FETR
1 3380.420| Se.00 784 | 5038 74.00 |-23.84| peak
2 2380.420) 5281 764 4517 54.00 -8.83 | AVG
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c o S
50 M
i M
wwﬂwﬁb‘*“
300
231 0.000 24500 WMz
Freq. Reading Facior Result Limit Margin Heaght | Dieggree iy
it (MHz) | (@Buvim) | (dB) | (dBuvim) |{dBuvim) | @By || iem) [ tdeq) | RO
1 2383.780| 58.70 761 | 51.00 74.00 |-22.91| pesk
] 2383.780| 53.21 761 | 4580 5400 | -840 | AVG
3 2390.000( 58.72 -T.57 1,15 74,00 |-22.85| peak
4 2390000 5329 -7.587 45,72 5400 | -828| AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.
2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

3. Display the measurement of peak values.
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802.11n Channel High 2452MHz (40MHz)
Horizontal
100.0  dBuVim
lirmil 12 —
a0
et |
f»«mr- L\JM%W‘
L \
| |
L .
0 I . \I.
/ L
1 |
50 A
J ¢
i a i
300 I
2470 000 A Z5000 MHz
Freg Reading | Factor Result Limit  [Margin| . .. | Height | Degiee
No. | (MHz) | Buvim) | (dB) | idBuvim) |(dBuvim)| (dB) | | emi | ideg) | REmK
1 2483.500| 5148 728 | 44.08 7400 [-29.92) peak
] 2483.500| 4537 738 | 3700 5400 [-1601| AVG
3 2491180 5234 738 | 4406 7400 |-2904| peak
3 2481180| 4632 738 | 3804 5400 |-1508| AVG
Vertical
1000 dBuV/m
liowit 1 —
lirmit2
20
it el
; it e
_ b
70 'r 3
1
f 'u
&0 / 1
|
¥ "
1] l
L et %
et L
i ’ H&M&\M
0.0
2410 600 Z500 0 MHz
Freq. Reading | Factor | Result Limit  |Marginf . | Height | Degres &
Ne. {MHz) (dBuVim) | (dB) | {dBuVim) | (dBuMim) | (dB) | PO | emi | taea) | Remerk
1 2483500| 48.33 728 | 40.85 7400 |-33.05 peak
2 2483500 4297 738 | 3580 5400 [-1841] AVG
3 2486.140| 5011 739 | 4272 7400 |-31.28| peak
3 2486.140| 4487 739 | 3748 5400 |-1652] AVG
Note:

1. Emissions attenuated more than 20 dB below the permissible value are not reported.

2. The field strength is calculated by adding the antenna factor, high pass filter loss(if
used) and cable loss, and

subtracting the amplifier gain(if any)from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor
3. Display the measurement of peak values.
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8 Radiated Spurious Emission Test
8.1 Block Diagram of Test Setup

(1) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna I

1-4m

EUT
+«— M Amplifier

T J

|
Spectruln
D'Eim Analyzer
N

(2) Radiated Emission Test-Up Frequency 30MHz~1GHz

; | ]
- 3m —e
Turntable i 1 fo S
Spectrum \ EUT)
Analyzer IO.Em
F I 1
Ground Plane
Coazxial Cable
(3) Radiated Emission Test-Up Frequency Above 1GHz
Turntable - - 3m :
X "
Spectrum
08m|Imtodm Analyzer
— //
Ground Plane Coaxal Cable
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8.2 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).

8.3 Restricted bands of operation

9.3.1.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 5.35-546

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 73-7T4.6 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
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 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 A
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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8.3 Test Procedure

a. 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
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8.4 Test Result

PASS

802.11b Channel Low 2412MHz
For Below 30MHz

Freq.(MHz)

Reading
(dBuV/m)

(QP)

Factor(dB)
Corr.

Result
(dBuv/m)

Limit
(dBuv/m)

Margin(dB)

/

/

/

For 30MHz-1000MHz

goLeve! (UBuVm) poLovo! (4BuVim)
70| ol
60} 50}
FCC PARTAS CRE FCC PARTAS C|RE
50 o 50 "'L
W T | W T |
0 mnww'w‘
20/ 20f
10| 10f
30 50 100 200 500 100 50 100 200 500 1000
Frequency (MHI) Frequency (MHz)
Ttem Freq Read Antenna Cable Result Limit Over | Detector | Polarization Ttem Freq Read Antenna Cable Result Over | Detector | Polarization
Level Factor Loss Level Line Limit Level Factor Loss Level Limit
(Mark) (M) (B (dBm) ) (@BuVim) | @BuVm) | dB) ark) QMEZ) (@B (@B/m) dB @BV | @Bavam) | (@B
1 25205 1500 1164 247 2920 4600 | 1680 | QP | HORIZONTAL 1 3862 1626 1315 098 3039 4000 | 961 QP VERTICAL
2 20515 17.66 1427 2.69 34.62 4600 | -1138 | QP | HORIZONTAL 2 4215 1896 1400 101 3397 4000 | 603 QF VERTICAL
3 337.22 16.38 1414 284 33.36 4600 | -1264 | QP | HORIZONTAL 3 6744 14 00 10.15 118 25.33 2000 | -1467 | QP VERTICAL
4 392.10 20.80 15.75 321 2600 | 624 QP | HORIZONTAL 4 9344 10.87 12.00 145 2432 4350 | 1908 | QP VERTICAL
3 40043 19.92 15.90 3.23 46.00 693 QP HORIZONTAL 3 379.91 13.00 15.52 3.17 3169 46.00 21431 QP VERTICAL
] 815.07 827 20.59 471 46.00 -1243 QP HORIZONTAL [ 614.21 8.65 18.23 4.00 3088 46.00 21512 QP VERTICAL

Result Level = Read Level + Antenna Factor + Cable loss
If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit
Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss Note: 1
2_Tf Peak Result complies with QP limit, QP Result is deemed to comply with QP limit 2
3. Test setup: RBW: 120 kHz, VBW': 300 kHz, Sweep time: auto. 3

For 1GHz-4GHz

evel (aBuvm) yaoLeve! (BBuVIm)
100 100
&) FCC PART 15C PK 80
5 FCC PART 15C PK
6 6
1
¢ i
“ w 40|
20
20|
1000° 1300. 1500. 1700. 2100.  2300. 2500. 2700. 2900. 3100. 3300. 3500. 3700 400K
Frequency (kiHz) 1000 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 2000. 3100. 3300. 3500. 3700. 4001
Fraquency (Miiz)
Ttem Freq Read | Antenma | PRM | Cable | Result Limit | Over | Detector | Polarization —
Level | Factor | Factor | Loz Level Line | Limit Ttem Freq Fead | Antenma | PRM | Cable | Result Limit | Over | Detector Polarization
(Mark) OMEHZ) (@BuV) (dB/m) dB dB (@ByV/m) (@ByVim) | (dB) Level Factor | Factor | Loss Level Line Limit
1 133300 | 5760 | 2577 | 4353 | 627 | 4611 7400 | 2759 | Peak VERTICAL O) | oEn | @B | @Bm aB E | @ | @ | @)
2 186100 | 4929 | 2813 | 4360 | 735 4117 7400 | 3283 | Peak VERTICAL 1 1327.00 | 5 2571 | 4353 | 6M 40.64 7400 [ 3336 | Peak HORIZONTAL
3 241300 | 10401 | 3004 | 4385 | 835 95.65 ! Peak VERTICAL 2 2413.00 | 10011 | 3004 | 4385 | 835 94.65 ! / Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2 If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto




Page 55 of 68 Report No.: WST15100803-E

For 4GHz-18GHz

100) 100
89 &0 FCC PARTITSC PR
FCC PART/15C PK
2
60| ; 60l
- T
40| 40|
20| 0]
4000 5000, 7000, 9000, 000, 13000, 15000, 17000, 7500 1000 5000. 7000 9000, 000, 13600, 75000 7000, 1
Frequency (MHz) Frequency (MHz)
Ttem Freq Kead | Autenna | PRM | Cable | Result Limit | Over | Detector | Polarization Ttem Freq Read | Antenna | PRM | Cable | Result Limit | Over | Detector | Polarization
Level | Factor | Factor | Los: Level Line | Limit Level | Factor | Factor | Loss | Level Line | Limit
(Mark) (MHz) ({dBuV) {4 ) dB 4B (dBuVin) | (dByVim) | (48) (Mack) MHz) @BV (dBm) a8 a8 (@B Vm) (dBuVim) (dB)
1 452400 | 4632 | 3542 | 4437 4941 7400 | 2456 | Pesk | HORIZONTAL 1 482400 | 4632 | 3542 | 4137 | 1207 | 4944 7400 | 2456 | Pek | HORIZONTAL
2 1696600 | 33.44 | 43.63 | 4035 6232 7400 | 1163 | Pesk | HORIZONTAL 2 1686600 | 3344 | 4363 | 4035 | 2560 | €232 7400 | 1168 | Pesk | HORIZONTAL
3 1686600 | 2056 | 4363 | 4035 | 2560 | 4944 5400 | 456 | Avemge | HORIZONTAL 3 1686600 | 2056 | 4363 | 4035 | 2560 | 49.44 5400 | 456 | Avemge | HORIZONTAL
Note: 1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor. Note: 1. Result Level = Read Level + Antenna Factor + Cable - PRM Factor.
2. If Peak Result complies with AV Limit, AV Result is deemed to comply with AV Lt 2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto 3. Test setup: RBW: | MHz, VBW: 3 MHz, Sweep time: auto

Note:"802.11b Low CH” mode is worst mode.
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9 Conducted Spurious Emission Compliance Test

9.1 Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

9.2 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).

9.3 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.

9.4 Test Result
PASS

The spectrum analyzer plots are attached as below.
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TX 802.11b Channel Low 2412MHz
Spectrum [?I

Ref Lewvel 20,00 dBm  Offset 1.00 dB & REBW 100 kH:z

e ALE 40 d6 BWT 250 ms & VBW 300 kHz  Mode Auto Sweeep
@ 1Pk May
MZ[1] -40,24 dBm
18.0799 GHz
10 cgm m1[1] 1.09 dBm
I-* 7.4330 GHZ|
0 dBm
-10 dBrm
-20 dBr
-30 dBrmn
Mz
=40 dBrm M
M W—
5
60 dBm
-70 dBrm
Start 30.0 MHz 691 prs Stop 25.0 GHz

TX 802.11b Channel Middle 2437MHz
Specbrum I [E_f]

Ref Lewel 20.00 dim  ©Offset 1.00 dB & RBW 100 kHz

s ALL 40 d2 BWT 250 s = YBW 300 kHz  Mode Auto Swesp
@ 1Pk Max
MZ[1] =30, 80 dBm)|
16.7429 GHZ|
10 clir M1[1] 1.53 dBm)|
M 2.4330 GHZ|
0 dem
-10 dBrn
-20 dBrm
=20 dern
A
-40 dBrmn Y
-yt Y
g MMHMﬂWWW el bt
AR P,
50 dBm
-70 dBrm

Start 30.0 MHz 691 pis Stop 25.0 GHz
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TX 802.11b Channel Middle 2437MHz
Spectruim I @

RefLewvel 20.00 dérm  Offset 1.00 dB = RBW 100 kHz

b ALt 40 de BWT 25D ms & VBW 300 kHz  Mode Auto Sweep
CIE
M2[1] -39, 80 dBm|
16.7429 GHZ|
10 dgrm M1[1] 1.59 dBm|
. 24330 GHz|
0 dam
10 dRm
20 dBnn
-30 dBm
;.
-40 dBrn ¥
e E
| M » A “ywwmw W
LA p e las
=50 dBm
70 dEnn
Start 30.0 MHz A91 pts Stop 25.0 GHz

TX 802.11b Channel High 2462MHz

Spectrum | n-? l

RefLavel 20,00 dorm  Offset 1.00 db = RBW 100 kHz
[ ALL 40 dB BWT 250 ms s VBW 300 kHz  Mode Auto Sweep
@ 1Pk Man

M2[1] -4,47 dBm)|
156345 GHz|

10 cim m1[1] 0.99 dBm|
o 24690 GHE|

0 dim

-10 dern

-20 dern

=30 denn

=40 denn

WMI“%
-

60 dBm

=70 dEm

Start 30.0 MHz 691 pts Stop 25.0 GH2
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TX 802.11g Channel Low 2412MHz

Spectrum | n-? I
ref Level 20,00 dem  Offset 1.00 db = RBW 100 kHz
e Att 40dB SWT 250 mE & YBW 300 kHI  Mode Auto Sweep
@ 1Pk Max
M2[1] -40,42 dBm)|
16,4180 GHz
10 dbm M1[1] 4,949 dBm)|
2.3970 GHz|
0 dBm
-10 dBm
=20 dBm
-30 dern
[
o dem w-ruww
=p ! MWWW st
AR i
50 dBEm
=70 dBm
Start 30.0 MHz 91 pts Stop 25.0 GHz

TX 802.11b Channel Middle 2437MHz

Spectrum | [E.ﬁ]

Ref Level 20.00 dim  Offset 1.00 dB & RBW 100 kHz

b At 40dB  SWT 250 s e VEW 300 kH:  Mode Auto Swesp
@ 1Pk Mak
MZ[1] -4, 22 dBm)|
16.6345 GHZ|
10 M1[1] 591 dBm
2.4330 GHz
0 dBm
-10 dim
20 dim
-30 dBrn
Mz
~40 dBrn ¥
S I e i
-0 4B
70 dirn

Start 30.0 MHz 691 pts Stop 25.0 GHz
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TX 802.11b Channel High 2462MHz

Spectrum | [Ef]

Ref Level 20.00 dém  Offset 1.00 dB = RBW 100 kHz
f AL 40 de BWT 2ED s = YBW 300 kHZ  Mode Auto Sweap
@ 1Pk Max

M2[1] =4, 41 dBm|

201397 GHZ|
10 clim M1[1] 5,808 dBm)
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0 dBm

-10 dBrm

-20 derm

-30 dermn

-40 dBm
N o bt g AN AT KNPV VIR

bt

500 dBm

=70 dBrm

Start 30.0 MHz 691 pts Stop 25.0 GHz

TX 802.11nChannel Low 2412MHz (20MHz)

Spectrum | [5.;]

Ref Level 20.00 dém  Offset 1.00 dB & RBW 100 kHz
fe ALE 40 dBE BWT 250 ms e VBW 300 kHz  Mode auto Sweep
@1Pk Max

M2[1] -G8 dBm

20.0670 GHZ|
10 dBm M1[1] 6.02 dBm)|
22970 GHZ|

0 dim:

-10 dBm

=20 dBm

-30 dem

-40 dim

;u-_anluJ

=50 dBm

=70 dEm

Start 30.0 MHz 691 pts Stop 25.0 GHz
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TX 802.11n Channel Middle 2437MHz (20MHz)
Spectrum I

=)
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Spectrurm I

=)

Ref Leval 20.00 dem  Offset 1,00 dB & RBW 100 kHz
= ALt 40 dB BWT 250 ms & WBW 300 kHz  Mode Auto Swesp

@ 1Pk Man

M2[1]

10 clem M1[1]

0 dem

—-30,60 dBm)|
Z0.03 10 GHz|
6.0+ dBm
2.94690 GHZz|

-10 dBm

=20 dBm

-20 dBrmn

—40 dErm

| I

-50 dEr

=70 dEr

Start 30.0 MHz G691 pts

Stop 25.0 GHz




Page 62 of 68

Report No.: WST15100803-E

TX 802.11nChannel Low 2422MHz (40MHz)
Spectrum |
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TX 802.11n Channel High 2452MHz (40MHZz)

Spectrum E—',‘ I
RefLlevel 20,00 dom  Offset 100 42 & RBW 100 kHz
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10 AC Power Line Conducted Emission For Part 15 Section 15.207(A)

10.1 Block Diagram of Test Setup

Vertical Reference
Ground Plane
TestR eceiver

=]

/7,:—’,' P

BIEL FEeference Ground Plane

10.2 Limits
Conducted Emission Measurement Limits According to Section 15.207(a)

Frequency Limitg (dBuVv)
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.

10.3 Test Procedure

The EUT is put on the plane 0.8m high above the ground by insulating support and is
connected to the power mains through a line impedance stabilization network (L.I.S.N.). This
provides a 50ohm 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.

10.4 Test Result
PASS
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Frequency [Hzl
MEASUREMENT RESULT:
Transd Limit Margin Detector Lins PE
dB dBu¥V B
1.4 66 .5 QP L1
10.4 65 N T v L1
11.7 T4 .8 oF L1
MEASUREMENT RESULT:
Freguancy Level Tramsd Limit Margin Detector Line PE
MHz dBuv B ABuav B
10,4 58 15,7 AV L1l GND
1.7 .1 2e.1 AV L1l GHD
12.49 50 17.8 av L1l GND

Leved [dByv]

-
Lo

=H-

BOOK 1

M T
Frequency [Hz]
g= 0E
MEASUREMENT RESULT:

Level Transd Limit Margin FE

dBuV A8 dBuv B
0. L56000 10.4 11 12.8 QF K GHD
Z.531000 11.7 5@ 27.4 QF K GHD
19. 257500 11.9 60 3i3.7 QP N GND
Margin Detector Line FE

<IB
3z.e0 11.5 48 13.5 &RV K GHD
18,60 11.7 46 Ze.d RV N GHD
32,40 12.0 50 17.¢ BV K GND
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11 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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12 Photograph of Test

12.1 Radiated Emission
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12.2 AC Power Line Conducted Emission
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