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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 - 1F,No.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 TV BOX
Model Name X6 PRO

Serial Model X6

FCC ID 2AGN7-X6PRO

Model Difference

All the model are the same circuit and RF module, except

the appearance colour, this report only test mode name:
X6 PRO.

Modulation Type

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

Antenna Type

Internal Antenna

WLAN Operation
frequency

802.11b: 2412-2462MHz
802.11g: 2412-2462MHz
802.11n(20M): 2412-2462MHz
802.11n(40M): 2422-2452MHz

Number of Channels

802.11b/g/n(20M):11
802.11n(40M):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 5V, 2A, with AC Adapter :Input 100-240V,
50/60Hz,0.35A, Output DC 5V,2A

Adapter Model

KA23-0502000DES
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2.2. Carrier Frequency of Channels
802.11b, 802.11g, BOZ.11n (20MHz)
Channel Frequency(MHz) Channel Frequency(MHz)
01 2412 o7 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 --- --=
802.11n (40MHz)
Channel Frequency(MHz) Channel Frequency(MHz)
- --- o7 2442
- --- 08 2447
03 2422 0s 2452
04 2427 --- --=
05 2432 --- ---
06 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(20M) Transmitting mode
Low Channel: 2412MHz

Middle Channel: 2437MHz

High Channel: 2462MHz

802.11n(40M) Transmitting mode
Low Channel: 2422MHz
Middle Channel: 2437MHz
High Channel: 2452MHz
2.3. DESCRIPTION OF TEST SETUP

A

A

AC Source EUT

Adapter

TV Internet




Page 9 of 71 Report No.: WST15101103-E
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 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
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 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 | SELO072 | 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




Page 11 of 71 Report No.: WST15101103-E

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(20M)
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 17.72 >0.5MHz
Middle 2437 17.76 >0.5MHz
High 2462 17.78 >0.5MHz

802.11n(40M)
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2422 36.56 >0.5MHz
Middle 2437 36.56 >0.5MHz
High 2452 36.56 >0.5MHz

The spectrum analyzer plots are attached as below.

802.11b Channel Low 2412MHz

®

Ref 20 dBm Attt S0 dB

]

AT | U

Center 2.41Z GHs 2 MH=/ Span 20 MH=
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802.11b Channel Middle 2437MHz

Ref 20 dBm Attt S0 dB 1H

A | U

Center 2.437 GHs= 2 MH=/ Span Z0 MH=

802.11b Channel High 2462MHz

®

Ref 20 dBm Attt S0 dB

REW 100 kHs Delta 2 [T1 ]
VEW 2300 kHs

]

Y
Ju! L\ JU‘- H_,'LJ\ I..'fL'JI' “JfLrJuLJILJw

_ ,ﬂJ’\ Y \. M

Center 2.462 GHs 2 MH=/ Span Z0 MH=
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802.11g Channel Low 2412MHz
® e

Ref 20 dBm Attt S0 4B SWT 2.5 ms

| | R

] T . .
A MAN A A Al Lt At ol

Canter 2.412 GH= 2 MH=/ Span 20 MHz

802.11g Channel Middle 2437MHz

Ref 20 dBm Attt S0 dB 1H

]

Andely

A '
M Mttt | Mol el
T —11.]22 dBm- Ili

Center 2.437 GHs 2 MH=/ Span 20 MH=
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802.11g Channel High 2462MHz

Ref 20 dBm Attt S0 dB

; T
it AN A | o] AN A A

—elh

Center 2.46Z GHs 2 MH=/ Span 20 MHz

802.11n(20M) Channel Low 2412MHz

®

Ref 20 dBm Attt S0 4B -€00000000 MH=

oo ‘ |
T [JI_'Mf__hfL.'\a;f‘v'cl_U_‘tﬂ; o\, .»\l"»—-\,m ,‘,.wJu\gég' " VJ hos n.J, ,3,_1"I A
Ilr- |‘| | 1
| 2. !
W

/

| |
W20 .

Center 2.41Z2 GHs 2 MH=/ Span 20 MHz
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®

802.11n(20M) Channel Middle 2437MHz

Ref 20 dBm Attt S0 dB SWT 2.5 = 1

Ry=r.t)
10

'J_'"*'f:“!'_t‘f{w

Nrom uﬁ&uﬂ
T

Center

®

2.437

GH=

REW 100 kHs Delt

VEW 200 kHs

802.11n(20M) Channel High 2462MHz

Span

20 MH=

Ref 20 dBm Attt S0 dB SWT 2.5 m=
L O I Lol
g wnara U ol JﬁWﬂU@gﬁtﬁkﬂ& ] Ll ol
DLl e it

Center

2.462

GH=

Span

20 MH=
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802.11n(40M) Channel Low 2422MHz

@ REW 100 kHz Delta 3 [T1 ]
VEW 300 kHs -7.12 4B
F iBm At d $.280000000 MH=
E

SWT S m= 9.2

w
o

w
b

4 s lftpey o T | (PP A T
+ R

_::E_‘" W:NM-"":‘ J':‘ T G e

3122 GHs

Center 2Z.422

Ref 20.5 dBm

BV e oo MO MR I ORI B . o 2

Center 2.4237 GHs Span 40 MHz
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@

802.11n(40M) Channel High 2452MHz

= |

REW 100 kH= Delta 2 [T1 ]
VEW 300 kH= . B
Ref 20.5 dBm At 40 dB SWT 5 m= 2
Cffpet dB {ax T
| 1o L ot tplen | gnaPitbhgsen AMal oty o N T
- wm o g ‘f__ | e ‘\’\\,\'
P 25 dBm L

Center 2Z.452 Gils
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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

4.3 Test Procedure

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

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 9.20 30
Middle 2437 9.14 30
High 2462 9.26 30
802.11g
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 7.23 30
Middle 2437 7.12 30
High 2462 7.46 30
802.11n (20M)
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 7.26 30
Middle 2437 6.92 30
High 2462 6.63 30
802.11n (40M)
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2422 5.07 30
Middle 2437 511 30
High 2452 5.15 30
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Pls. refer to the following test plots:

802.11b

Spectrum |

Ref Level 10,00 dEm
p ALL 30 di

SWT 1ms & VBW

& REBW 300 kHz
1 MHz

Mode Auto Sweep

@ 1Rm May

0 de

-10dp

-20 dbm f

-30 i

a0 ce ]

gl
N

60 dBm

=70

-B0 dB

GF 2,412 GHz

691 pts

Span 35.0 MHz

—
Channel Povier
Bandwidth 10.12 MHz

Power 9.20 dBm

Tx Total 9.20 dBm ‘

Spectrum |

&

Ref Level 10.00 dEm

& RBW 300 kHz

-20 OB /

40 B — w
/
<50 c

s

-6 dBm

-70 dBm

-B0 dBm

GF 2.437 GHz

f ALt 30 dE SWT 1ms @ WBW 1 MH:  Mode auto Sweep
@ 1Em May

0de

-10 o

0 | S

691 pts

Span 35.0 MHz

Channel Power

Bandwidth 10,12 MHz

Power 9,14 dBm

Tx Total 9.14 dBm ‘

Spectrum

=)

Ref Level 10.00 dBm
o Att 30 da

SWT 1ms & YBW

& RBW 300 kHz

1MHz  Mode 4uto Sweep

@ 1Pk May

0 dm

-10 dB

-20 dBm f

s

-

0

g
W%‘w

G0 dem

70 dB

-0 dim

CF 2.462 GHz

1001 pts

Span 55.0 MHz

Channel Povrer

Bandwidth 10,12 MHz

Power 9.26 dBm

Tx Total 9.26 dBm
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802.11g
(eamm )

Ref Level 10.00 dEm & REW 300 kHz
fo ALt 30 B SWT 1ms & WBW 1 MH:  Mode Aulo Swesp

@ 1Rm Max

0o

-10 dbm

-20 dbm

-30 o

r,w’
-40 dB V‘uwﬂ

-60 dim

=70 o

-80 dB

GF 2,417 GH7 (91 pts

Span 40.0 MHz

<hannel Power
Bandwidth 16.60 MHz

Power 7.23 dBm

Tx Total 7.23 dBm ‘

Spectrum |

(®)

Ref Level 10.00 dém @ RBW 300 kHz
p AL 30dE SWT 1mc @ VBW 1 MHz  mode auto Swoop

@ 1Fm Man

ode

-10 i

-20 dem

-30 dem ‘/ff
40 dB f

-60 dBrn

=70 dB

-80 dBm

GF 2.437 GHz 691 pts

Span 40.0 MHz

Channel Powear

Bandwidth 16.60 MHz Power 7.12 dBm

Tx Total 7.12 dBm

Spectrum I

=]

Ref Level 10.00 dém @ RBW 300 kHz
ja AL 30dE SWT 1ms & VBW 1 MH:  Mode Auto Sweep

@ 1Em an

0dem

-10 di

-20 db

7
o

-30 dBm o

-60 dBm

-70 dBm

-B0 dB

GF 2,462 GHz

691 pts

Span 40.0 MHz

Channel Povier
Bandwidth 16.60 MHz

Power 7.46 dBm

Tx Total 7.46 dBm
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802.11n(20M)
Erre—

Ref Level 10.00 dém
fe Attt 30 di

SWT 1mz & VBW

& RBW 300 kHz
1 MHz

Mode Auto Sweep

@ 1FIm Max

0 dem

-10 dbm

-20 db

-30 dB

-0 ClBm

-6 dRy

-70 dRm

-6 dim

CF 2,112 GHz

691 pts

Span 40.0 MHz

channel Power
Bandwidth 17.8<4 MH:

7 Power 7.26 dBm

Tx Total 7.26 dBm

Spectrum

&

Ref Level 10.00 dém

f@ Attt a0 dB  SWT

& RBW 300 kHz

1ms & VAW 1MHz  Mode Auto Sweep

@ 15m Max

0 dBm

-10 cBm

-20 o

-20 B

o

-70 by

-60 dRm

GF 2,437 GHz

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.84 MHz

Power 6,92 dBm

Tx Total 6.92 dBm

Spectrum

Ref Level 10.00 d&m

fae ALL A0 dE SWT

& RBW 300 kHz
1z & WBW 1 MHz

Mode Auto Sweep

@ 1Rm May

0 dim

-10 dbm

-20 dBm

-30 i

-40 dB

50 dB k

-&0 di

70 dbm

-60 dBm

CF 2.462 GHz

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 17 .84 MHz

Power 6.63 dBm

Tx Total 6.63 dBm
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802.11n(40M)

Spectrurm

RefLevel 10.00 dem

= RBW 1 MHz

f= At Z0CE SWT Lms & VBW 2 MHZ  Mode Auto Swesp

@ 1Rm Hax

1 d&m

-10 dBrm

20 dBim

-30 dBr

=401 dlfim

50 d"?.-"fu‘

=50 dir

=70 dBm

-30 dBr

GF 2,422 GHz

5_91 pts Span 64,0 MHz

Channel Pover
Bandwidth 36,40 MHz

Power 5.07 dBm T Total 5.07 dBm

Spectrum

Ref Lewel 10,00 dém

= RBW 1 MHzZ

j AL S0dE SWT Lms & YBW 3 MHZ  Mode Auto Sweap

@ 1Rm Max

e

=10 dBrm

-200 dBm

=30 dirm

=40 dBm:

™

-0 dirn

=700 dBm:

-0 dBrm

CF 2.437 GHz

691 pts Span 65,0 MHz

| Channel Power

Bandwidth 26.56 MHz

Power 5.11 dBm Tx Total 5.11 dBm

Spectrum

Ref Level 10,00 dem

= RBW L MHzZ

j= AL 0 dE SWT Lms = WBW I MHz  Mode Auto Swasp

@1Rm tax

0 dam

-10 dBrn

=20 dBm

=30 dBrn

=401 dBm

=0 v

=50 dBrmn

-70 dBrm

-0 dBrmn

CF 2,452 GHz

501 pts Span 65,0 MHz

Channel Power

Bandwidth 36,48 MHz

Power 5.15 dBm Ty Total 5.15 dBm
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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

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.

6.3 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:

. Set instrument center frequency to DTS channel center frequency.

. Set span to at least 1.5 times the OBW.

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

. Set VBW =3 x RBW.

. Detector = power averaging (RMS) or sample detector (when RMS not available)
. Ensure that the number of measurement points in the sweep = 2 x span/RBW.
. Sweep time = auto couple.

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

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

. 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).

—_— - JQ -~ ® Q0 T D
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6.4 Test Result

PASS
802.11b
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -19.36 8
Middle 2437 -19.20 8
High 2462 -20.11 8
802.11¢g
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -23.88 8
Middle 2437 -24.52 8
High 2462 -23.79 8
802.11n(20M)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -24.54 8
Middle 2437 -25.50 8
High 2462 -24.74 8
802.11n(40M)
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 High 2462MHz
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802.11g Channel Middle 2437MHz
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802.11n(20M) Channel Low 2412MHz
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802.11n(20M) Channel High 2462MHz
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802.11n(40M) Channel High 2437MHz
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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 ig
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 37.32 >20dBc
High 2462 36.98 > 20dBc
802.11g
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 33.63 >20dBc
High 2462 33.11 > 20dBc
802.11n (20MHz)
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 34.39 >20dBc
High 2462 33.21 > 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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802.11n(20M) Channel Low 2412MHz
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802.11n(40M) Channel Low 2422MHz
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Radiated Band Edge Result
802.11b Channel Low 2412MHz
Horizontal
1000 AR
i [ —
& |".l”‘-\ =
| bt
* / \
f |
L] | 1
| |
| {
& J |
i 1 !
A\
= JM¢M-+WWWMWM'{ | MGk
an {
20
100
230,000 24500 MHz
Freq. Readi Fact Resuit Lmit  [Margi - =ight | Degres
o wqu) {déuv;ﬁ] [da?r {dSin:l chLn\-.:'.rm; ) | oo | | (g | e
1 2307.020| 5502 -B.76 48.26 7400 |[-2574| pesk
2 2357.820| <471 -6.76 40.25 94.00 |-13.73] AVG
3 2400.020| 5843 -6.76 51.67 T4.00 |-22.33| peak
4 2400.020| 5037 -6.76 43.81 54.00 |-10.38] AVG
Vertical
100.0  dBuvim
i i
- i i
FR
m IIi IHI
T ||'r |III
B0 I|
| |
|
- ] [
A0 ) qu"‘
o ot b ARV o ot \"\.Mw‘ﬂ}\—
e
20
o
2300000 24500 MHz
Freq. Readi Factor Result Limit  [Margin < = Diegres
No | ) | (cBuvim) | (@B) | (cBuvim) | (@Buvim) | (aB) | P2 | e | toem) | Remer
1 2386100 5041 -6.76 4365 7400 |-3035| peak
2 2386.100| 4248 -6.76 3572 54.00 |-18.28) AVG
3 2400.020 50.74 -6.76 43.98 7400 |-20.02| peak
4 2400.020| 4238 -6.76 3582 5400 |(-1838| 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
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2440000 25000 MHz
No Freq. Reading | Factor Result Limit  |Margin| . | Heont | Degree | o
i (MHz) (dBuv/m) | (dB) | (dBuvim) |(dBuVim)| (dB) fem) | {deg)
1 2432500 4522 £.54 35.6a 74.00 |-33.32| peak
2 2483.500( 37.35 £,54 an.81 M.00 (-2318) AVG
3 2486.500| 4798 -6.54 41.44 7400 |-3258| peak
4 2488.500 3898 -B8.54 3244 5400 |[-21.58 AVG
Vertical
J00 dBuY fm
Fiml 1 : =
i fimil2:
. v—-ﬂ—\.\\\
/ N
m 4 Y
/ \
&0 § "u\
{ 4
a0 rI lII
'r' A
Ll AT S LMM,__ i byt
o
0
m
m
2440000 25000 MHe
Freg. Reading | Factar | Result Limit  [Margin Height | Degree -
No- | (MHz) |(cBuvim) | () | (cBuVim) |(dBuvim)| () | " | iem | ey | RemE
1 2483500 44383 -6.54 3829 T4.00 [-3571| peak
2 2483.500| 3678 -6.54 3024 00 [-2Z378) AVG
3 2485720 4547 -6.54 3883 7400 |[-3507 peak
4 2485.720| 3735 -6.54 30,81 5400 |(-23.19| 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
1000 diEuv/m
[ —
mit
an Ay

//J/ oy,
e i N
o Kk il A7 "W [

an

20
100
230000 74500 MHz
Freq Reading | Factor Result Limit  |Margin| Height | Degres
No- | mbz) | (dBuvim) | (9B) | (dBUVIm) | (dBuvim) | (dB) |F | tom) | (deg) | Remerk
1 2306.380| 61.12 £.76 5436 74.00 |-19.64| peak
2 2306.380| 5324 £.76 4648 54.00 -71.52 | AVG
3 2400.020| 68.58 6,76 58.83 74.00 |-14.17| peak
4 2400.020| 58.23 576 5147 54.00 | 253 | AVG
Vertical
Wi B
el ——
Tamit2:
- IWNM}
| f {
| '
= | |
w b t
1, iI
a0
ARTSIPTE ST S | st w"‘"“""‘*d—.ﬁ,vm
|
e
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oo
000 2450.0 MMz
Freq. Reading Factor Result Limit  [Margin 3 Height | Degres o
Ne. | (MHz) | (dBuvim) | (dB) | (dBuvim) |(dBuvim) | By | N | o | neg) | Peme
1 2395680 4844 -6.76 42.68 T400 |-31.32| peak
2 2395880 4203 -B.76 3527 5400 |[-18.73) AVG
3 2400020 4843 -6.76 41,67 T4.00 |-32.33 peak
4 2400020 4021 -6.76 3345 54,00 |-20.55 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 JdBuV¥/m
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2440000 25000 WH:
Freq. Reading Factor Resdit Limit |[Margin| . | Height | Degree
No- | iMnzy | (dBuvim) | (dB) | (dBuVim) | (@Buvim) | (oB) | P | fom | idegy | FEM
1 2483.500| 59.74 -6.54 5320 7400 |-2080) peak
2 2483.500| 51.38 -B.54 44,82 5400 | 818 | AVG
3 2484 520| 5878 BS54 5224 7400 |-2176| peak
4 2484 520| 5123 54 | 44E0 5400 | -831| AVG
Vertical
90.0 dBuV/m
Bt 1 —
T e Lo o
= 7 X
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7 HJ l.
|
(2] JI! 1
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Freq. Reading | Factor Result Lirit  [Margin| Height | Dagrse | o
No- | \mHz) | (@Buvim) | (@B) | {dBuvim) | (@Buvim) | (@B} | P | em) | 1aegy | e
1 24B3.500| 4673 -£.54 4018 7400 (-33.81 pesk
2 2483.500| 2886 -£.54 3232 5400 (-21.88) AVG
3 2465840 49.37 654 | 4283 74.00 |-31.17| pesk
4 J4E5 B40| 40.35 654 | 3381 400 |-20149] 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(20M) Channel Low 2412MHz
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Freq Reading | Factor | Result Limit  |Margin _ | Haight | Degree
No- | (MHz) | (dBuvim) | (dB) | (dBuVim) | (@Burm) | (dB) | " | tem | jaep) | P
1 2398400 57.64 -6.75 | 5089 74.00 | 23.11| peak
2 2308400 5157 B.75 | 4482 5400 | 918 | AVG
3 2389.700| 6177 676 | 55.01 74.00 |-18.98| peak
4 2389.700 55.81 -6.76 49.05 54.00 -4.95 | AVG
Vertical
o dieyim
[~ =1 — |
1 i |
pr ey |
[ |,: I |
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Freq, Reading | Factor Result Limit  |Margin Height | Dregres
No- | (MHz) | Buvie) | (e8] | (dBUWim) |(aBuvimy | (@B) | P | (omd | (degy | Remork
1 2389.050| 5873 3,76 5287 74.00 |-21.03| peak
2 2390.050| 5638 -6.76 40.62 54.00 4.38 | AVG
3 2380700 6411 -8.76 57.35 74.00 |-16.65| peak
4 2360.700( 5804 -8.76 51.28 54.00 -2.72 | 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(20M) Channel High 2462MHz

Horizontal
100 diuvim
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Freq. Reading Factor Result Limit  |Margin Hexght | Degies 5
No | viz) | Bovim) | (d8) | (cBuvim) | (dBuVim) | (@8) | P | o) | laeg) | Remam
1 2483 440 55.08 -6.54 48.54 7400 |-2548| peak
2 2483.440| 4902 -6.54 42.48 5400 |-11.52| AVG
3 2485080 5415 -8.54 4761 7400 |-28.38| peak
4 2485.060| 4813 -6.54 41.58 5400 |-1241| AVG
Vertical
mon  dii/m
T T
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2440 000 ¥ Z5000 MHz
Freg. Reading | Faclor Result Limit  |Margin b Heght | Degree |
Ne- | (MHz (@BuVim) | (98) | (@Buvim) |(dBuvim) | (gB) | | iom) | (e | R
1 2483500 5454 -5.54 48.00 7400 |-26.00| peak
2 2483500 | 4857 -8.54 4203 54.00 |-11.897| AVG
3 2484 840 5348 -5.54 4804 7400 |-27.08| peak
4 24B4.640| 4842 -5.54 3988 54.00 |-1412| 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(40M) Channel Low 2422MHz
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Freq. Reading | Factor Result Limit  |Margin . | Heught | Dearee
No. (MHz) | (dBuvim) | (dB) | (dBuVim) | {dBuvim) | (cB) | ZF0OT | e | waegy | RETAK
1 2380420 5B.00 764 | 5036 7400 |-23.64| peak
] 2380.420| 5281 764 | 4517 5400 | -8.83| AWG
3 2380.000| 57.35 757 | 4078 7400 |-24.22| peak
4 2380.000] 5210 757 | 4453 5400 | 947 | AVG
Vertical
1600 dBuV/m
Bamit 1 —
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Freq. Reading Factor Result Limit  [Margin Heaght | Dieqree o
No (MHz) | (Buvim) | (dB) | (dBuvim) | (dBuvim) | (dB) | T | em) | ey | REMEE
1 2383780 S58.70 761 | 51.09 7400 |-2291| peak
2 2363.780] 5321 761 | 4580 5400 | -840 | AVG
3 2380000 58.72 757 | 5115 74,00 |-22.85| peak
3 2300000 53.29 757 | 4572 54.00 | B.28 | 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(40M) Channel High 2452MHz

Horizontal
1000 dBuVim
Tl 1 —
ot
0
e e I
i a—
BD )
! “-
70 S g 3 | PO g A \I.' 2
/ L
f 1
i M"
Lt 3
w - S |
300 1
2470 000 T 75000 MHr
Freg, Reading | Factor | Result Limit (Margin| . . | Heght | Depree 7
N | M) [(@Buvim | @B} | (dBuvim) |(cBuim | (@) || omi | imeg | Remert
1 2483.500| 5146 7,38 44 08 7400 |-2892| peak
2 24B3,500| 4537 -7.38 37,69 84,00 |(-16.01| AVG
3 2491.180| 52234 T38| 4496 7400 |-20.04] peak
F1 2491.180| 46.32 3% | 3804 5400 |-15.08| AVG
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Freq. Reading | Factor | Result Limit  |Margin| . | Height | Degrse |
Ne. (MH2) | (dBLVAm) | (dB) | {dBuVim) |(dBuVim) | (dB) | D59 | emi | oy | Femerk
1 2483500 4833 -7.38 40.85 7400 |-3305| peak
2 2483500 4297 -7.38 35,50 5400 |-1B841| AVG
3 2486.140| 5011 739 | 4272 7400 |-31.28| peak
q J486.140| 44.87 730 | 3748 5400 |-18.52] 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
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(3) Radiated Emission Test-Up Frequency Above 1GHz
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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 5.35-5.46

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 9.3-0.5
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 13.25-134
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
8.37625-8.38675 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.




Page 49 of 71 Report No.: WST15101103-E

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




Wstlab

Page 50 of 71

Report No.: WST15101103-E

8.4 Test Result
PASS

802.11b Channel Low 2412MHz

For Below 30MHz

Freq.(MHz) Reading Factor(dB) Result Limit Margin(dB)
(dBuV/m) Corr. (dBuv/m) (dBuV/m)
(QP)
/ / / / / /
/ / / / / /
For 30MHz-1000MHz
Polarization: H Polarization: V
" | = i
Smma IR

| et
w A an Mﬁw w'* ﬂMWﬁ’V

W00 48 50 60 70 8

ﬁ.lﬂn“‘“*%.wﬁ‘*ﬁ‘

P ,/ l“'
0 L‘\“k‘«f\u\/ﬂ M"“"-’V“IN le “LJ‘*’M

40 500 600 TR0 1000.0 MHz o000 a0 50 &0 /0 B0 300 400 500 600 N0 10000 MMz
Freq Reading | Factor | Resulf T Limit TUBrgin| oy | Fomnt [Degee [ oy, Freq. Reading | Faclor | Resut | Limt |Margin| | Feight | Degrem
No. (MHz) | (dBuVim) | (dB) | (dBuvim) | (dBuvim)| (dB) | PO | emi | ioegy | FETEK Ne. (MHz) (uauv.‘"gu (dB) | (dBuMim) | (cBuvim) (quJ Datectar | ") | g, | Remerk
i 1857305 4392 | 2008 | 2293 | 4350 |-2057 QP [ 1B97385) 6275 | 2099 | 3176 | 43.50 |-1174] QP
2 3746225 44.82 -15.82 29,00 46.00 |-17.00] QP 2 47B.B456| 4581 =14.17 3164 46.00 |-14.36) QP
3 4788456 4B.B4 417 | 3287 4600 |-1333 oP 3 9621623 437 523 3874 5400 |-1526 QP
Polarization: H Polarization: V
700 diavim 70 atavie
it [~
@ M
s | e doud o s e
i "
Fi e L et L
M hn M‘M
el i - -
A
W“’““’M sngartelt
Ll T ol -
x 2
10 10
m i s
0 T S0 500 G000 7000 BU0SHU0 o008 O 1060 000 E £ o0 300 7000 0003008 600 0 e
No. Freq. Reading | Faclor | Result Limit _[Margin| o Thet [ Degres | 1. Freq Reading | Factor | Resull Limit[Margin| o, . | Heont [ oegee [y
(MHz) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (em) | (deg) (MHz) (dBuvim) (dB) (dBuvim) | (dBuVim) | (dB) om) | (deg]
1 7476.006| 4169 507 4876 5400 | -T24 | peak 1 5487260 4429 208 4638 54.00 -762| peak
2 11044.125| 3789 | 1068 | 4867 | 5400 | -533| pesk z 6835279] 4301 | 529 | 4830 | 5400 | -5.70| peak
3 1313553 264 4640 | 4504 5400 | 408 peak 3 B514.456) 40.23 887 | 48.10 5400 | =850 peak

Note:

Emissions attenuated more than 20dB below the permissible value not reported.
The average measurement was not performed when peak measured data under the limit of average detection
The fundamental radiated emissions were reduced by band reject filter in the attached plots

The EUT is tested radiated emissions at each test mode (802.11 b/g/n 20M/n 40M) in three axes,

“802.11b” mode is worst mode

The 18-25GHz emissions are not reported, because the levels are too low against the limit.
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802.11b Channel Middle 2437MHz
For Below 30MHz

Freq.(MHz) Reading Factor(dB) Result Limit Margin(dB)
(dBuV/m) Corr. (dBuv/m) (dBuV/m)
(QP)

/ / / / / /

/ / / / / /

For 30MHz-1000MHz
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Mo | iz | @Buvim) | (@) | (@Buvim) | (eBuivim) | (@8 | T | e | oy | Femek N | i) | Buvim) | (9B | idBuvim) | @Buvimy | @8 | | e | ey | Rem
1 128.1128| 3518 -22.04 12.24 4350 |-31.28| QP 1 63.0827| 3007 2117 17.60 4000 |[-2210| QP
= 191.7450| 3303 -20.80 12.23 4350 |[-31 27‘ QP 2 128.1128| 3568 -22.94 1274 43.50 -3D75| QP
3 B824.5088| 27.85 -7.38 2046 48.00 72554‘ QP 3 798.9796( 31.12 -7.80 2332 4500 '22&3' QP
Polarization: Vertical Polarization: Horizontal
™o avavim T e
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PP P e e bt
oo st
w W"MMM " o
i M
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i b \W
a w
w 10
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Freq Reading | Factor | Result | Limit |Margin Heaght | Degree [ o Freq. Readi Factor | Resul | Lmi |Margin Heignt [ Dege
No. | k) | (aBuvim) | (@B) | (aBuvim) | (dBuvim)| (dg) | P2 | wm | ey | Rem h: (MHz) \uBu\}."-rrg\} «@8B) | (dBuvIm) | (dBuvim) [aag, Detecte | 0 | g | Remak
1 B158.797| 4285 358 4621 54.00 =779 | peak 1 8507.536| 43.18 445 4783 54.00 -8.37 | peak
2 8514 456 39,70 887 4857 54.00 <543 | peak 2 7733857‘ 4150 6.36 47.86 54.00 -6.14 | peak
3 11760.214| 38.19 13.14 4033 54.00 | 467 | peak 3 9285.7!0‘ 39.96 X 4973 54.00 | 4.2T| peak
Note:

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

The average measurement was not performed when peak measured data under the limit of average detection
The fundamental radiated emissions were reduced by band reject filter in the attached plots

The EUT is tested radiated emissions at each test mode (802.11 b/g/n 20M/n 40M) in three axes,

“802.11b” mode is worst mode

The 18-25GHz emissions are not reported, because the levels are too low against the limit.
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802.11b Channel High 2462MHz
For Below 30MHz

Freq.(MHz) Reading Factor(dB) Result Limit Margin(dB)
(dBuVv/m) Corr. (dBuVv/m) (dBuV/m)

(QP)

/ / / / / /

/ / / / / /

For 30MHz-1000MHz

Polarization: Vertical Polarization: Horizontal
700 dBuVm o davim
= [~ T—
@ @
0 ™ 4‘
L 40 ;
Y n
3
a |- n 3 » '
2 0 N
ot
2 2
H b it
et A A
i e i w%. J gttt
" b Lo a il
AF W \,"‘*«”‘M}VWJ" &-\M‘*“” s ““W“‘J‘\,w'\;,, it
I o
30,000 Ll 50 & 70 B0 300 400 500 K00 700 10000 MHz 30000 [ EC ET 400 500 600 700 10000 MHz
Freq Reading | Factor | Result Limit  [Margin[ | Height | Degre= Freq Reading | Factor | Result Umit [Margin[ _ [ Hecht| Degres
Mo | MHz) | (dBuvim) | (dB) | (dBuvim) | (@BuVim) | (gB) | | em | k) | REm No | (wHz) | (dBuvim) | (dB) | (dBuVim) |(dBuVim) | @B) | % | e | ey | PO
1 63.9827| 38.69 2117 17.52 4000 |-2248( QP 1 63.9828| 38.67 -21.17 17.70 40.00 (-2230| QP
2 28.1128] 3674 | 2204 | 1280 | 4380 |3070| @P z 126.1130| 3541 | 234 | 1247 | 4380 |-3103 ap
3 B72.1832| 28.87 -6.59 2228 48.00 -23.72' arP 3 900.1474| 28.89 -6.11 2278 48.00 |(-23.22| QP

For 1GHz-18GHz

Polarization: Vertical Polarization: Horizontal
na_owm 0 mwm
it — i1 —
M ™
L S N (— =T = -
L L Fra ppiiomiis s Nt £ ¥ ke v
Y
2 i = et
" o
o e
- 0
e
» »
10 1w
w0 i "
1000000 2000 000 5000 GO0 7000 SO00 S000 10000,0 Mz 1000 000 2000 3800 G000 6000 7000 G000 16000 8 MHz
Freq. Reading | Faclor | Result Limit [Margin T Heiant | Degres [ - Freq Reading | Factor | Resuit Limit |Marginf ;. | Height | Deorse ’
No. | (Miz) | (dBuvim) | (dB) | (dBuim) |(dBuVim)| (dB) | P | m | ey | Rk e vz | (amuvim) | @8) | coBuvrm) | Buvim | (@) || e | gy | e
1 7096.989( 4204 490 47.03 54.00 -8.97 | peak 1 T866.832| 40.10 803 4813 54.00 =587 | peak
2 £082.803| 3089 8.47 48.36 54.00 | -5.64| peak 2 10303.978| 39.53 10.27 48.80 54.00 | 420 peak
3 10760.538| 3846 10.20 4968 5400 |-434| peak 3 14408425 076 49.99 5075 54 00 -325| peak
Note:

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

The average measurement was not performed when peak measured data under the limit of average detection
The fundamental radiated emissions were reduced by band reject filter in the attached plots
The EUT is tested radiated emissions at each test mode (802.11 b/g/n 20M/n 40M) in three axes,

“802.11b" mode is worst mode

The 18-25GHz emissions are not reported, because the levels are too low against the limit.
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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 spreag
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
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TX 802.11b Channel Middle 2437MHz
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TX 802.11b Channel High 2462MHz
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TX 802.11g Channel Low 2412MHz
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TX 802.11g Channel Middle 2437MHz
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TX 802.11g Channel High 2462MHz
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TX 802.11n Channel Low 2412MHz (20MHz)
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TX 802.11n Channel Middle 2437MHz (20MHz)
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TX 802.11n Channel High 2462MHz (20MHz)
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TX 802.11n Channel Low 2422MHz (40MHz)
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TX 802.11n Channel Middle 2437MHz (40MHz)
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TX 802.11n Channel High 2452MHz (40MHZz)
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10.1 Block Diagram of Test Setup

Vertical Refarence

Ground Plane

10 AC Power Line Conducted Emission For Part 15 Section 15.207(A)

Test R eceiver
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Feference Ground Plane

10.2 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

10.3 Test Procedure

10.4 Test Result
PASS

* Decreases with the logarithm of the frequency.

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 50o0hm 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.
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& 1.689 33.12 656.00 -22.83 QP
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Frequency (MHz)}
Limit Over

Fregq Lewvel Line Limit Remark

MH=z cdBuV cdBuV db

160 Z0.70 55.47 -34.77 Average
160 34.12 65.47 -31.35 QF
680 17.29 46,00 -28.71 Average
680 30.11 56.00 -25.89 QP
.852 18.98 50.00 -31.02 Average
.852 27.12 60.00 -32.88 QF

v N o WD
=] =]l = = OO0




Wstlab
Page 68 of 71 Report No.: WST15101103-E

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.

Antenna
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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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