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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 Wireless Access Point

Model Name CPE-870

Serial No CPE-880, CPE-860, CPE-3200, AP80,CPE-970,CPE-980,
CPE-960, AP21, AP20, AP28, XD-9341, LT-9341

FCCID 2ADUG-CPES870

Model Difference

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

the appearance colour, this report only test mode name:
CPE-870.

Modulation Type

OFDM(64-QAM, 16-QAM, QPSK,BPSK)

Antenna Type

Internal

WLAN Operation
frequency

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

Number of Channels

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

Data Rate

802.11b: 11, 5.5, 2, 1 Mbps
802.119: 54, 48, 36, 24, 18, 12, 9, 6 Mbps
802.11n: up to 300Mbps

Modulation Type

CCK, OFDM

Power Source

AC Voltage

Power Rating

Input 100-240V, 50/60Hz,0.8A
Output DC 12V,1A

Adapter Model

GRT-240100
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2.2 Carrier Frequency of Channels

802.11b, 802.11g, 802.11n (2CMH2)
| Channel Frequency(MHz) Chann=l Frequency(MH2)

01 2412 | 07 2442

02 2417 | 08 2447

03 2422 | 08 248

04 2427 | 10 2457

05 2432 | 11 2462

06 2437 — -
BOZ.11n (40MHKZ)

Channel Frequency(MHz) Channel Frequency(MH2)

-— — 07 2442

- -— 08 2447

03 2422 09 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 (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 EUT
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2.4 MEASUREMENT INSTRUMENTS LIST

Item 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 Y22
4. | EMITest Sofware | Ronde & Schwarz | NIA 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 9163-289 | May 17,2015
7. Pre-amplifier Compliance PAP-0203 22008 Mav 19 2015 1 Year
Direction y 29
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 Y29
12. | EMI TeESSt_SK‘iﬁware Rohde & Schwarz | N/A 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 Y22
17. |EM Te;;_i‘iﬁware Rohde & Schwarz | NJ/A N/A N/A N/A
18. Prggrammab'e ACl 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
29 EFT Generator EMPEK EFT-4040B |0430928N | May 19, 2015 1 Year
23 Shielding Room ChangZhou JB88 SEL0166
ZhongYu May 19, 2015 1 Year
24. | Signal Generator R&S SML02 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 SEL0144 May 19, 2015 1 Year
27. RF Level Meter URV35 SELO0137 May 19, 2015 1 Year
8. Audio Analyzer R&S UPL SELO136 | 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 SELO0159 | May 17, 2015 1 Year
32. | TV Generator PAL R&S SGPF SELO0138 May 19, 2015 1 Year
33. | TV Generator Ntsc R&S SGMF SELO0140 | 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 | Mmay 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 | SELO150 N/A N/A
43. | Matching Network Erika Fiedler MN, T1 SELO151 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. RFE-Amplifier Amplifier SELO066 | Oct. 24, 2014
30M~1GHz Reasearch 250W1000A 1 Year
47. RF-Amplifier Amplifier 60S1G3 SEL0065 | Oct. 24, 2014 1 Year
0.8~3.0GHz Reasearch
48. Power Meter R&S NRVD SEL0069 | 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 SEL0073 N/A N/A
Antenna Reasearch
53. |Antenna Tripod Amplifier TP1000A SELO074 N/A N/A
Reasearch
54. |High Gain Horn Amplifier SEL0075 N/A
Antenna(0.8-5G P AT4002A N/A
Hz) Reasearch
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3. 6DB BANDWIDTH MEASUREMENT

3.1 Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

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

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

3.4 Test Result

802.11b
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 10.096 >0.5MHz
Middle 2437 10.096 >0.5MHz
High 2462 10.096 >0.5MHz

802.11g
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 16.587 >0.5MHz
Middle 2437 16.587 >0.5MHz
High 2462 16.587 >0.5MHz
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802.11n (Bandwidth: 20MHz)

Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2412 17.869 >0.5MHz
Middle 2437 17.869 >0.5MHz
High 2462 17.869 >0.5MHz
802.11n (Bandwidth: 40MHz)
Channel Frequency (MHz) 6DB Bandwidth(MHz) Limit(MHz)
Low 2422 36.699 >0.5MHz
Middle 2437 36.699 >0.5MHz
High 2452 36.699 >0.5MHz
The spectrum analyzer plots are attached as below.
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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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802.11n Channel High 2452MHz(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 17.04 30
Middle 2437 16.95 30
High 2462 16.66 30
802.11g
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 16.48 30
Middle 2437 16.44 30
High 2462 16.26 30
802.11n (20MHz)
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2412 15.72 30
Middle 2437 15.78 30
High 2462 16.82 30
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802.11n(40MHz)
Channel Frequency Peak output power Limit
(MHz) (dBm) (dBm)
Low 2422 13.42 30
Middle 2437 13.65 30
High 2452 14.25 30

The spectrum analyzer plots are attached as below.
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802.11b Channel High 2462MHz
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802.11g Channel High 2462MHz
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802.11g Channel High 2462MHz (20MHz)
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802.11n Channel Middle 2437MHz (40MHz)
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5 Power Spectral Density Measurement

5.1 Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

5.2 Limits

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

5.3 Test Procedure

According to the KDB 558074 D01 V03r02, such specifications require that the same method
as used to determine the conducted output power shall also be used to determine the power
spectral density. The test method of power spectral density as below:

. 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).
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5.4 Test Result

PASS
802.11b
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -13.67 8
Middle 2437 -14.32 8
High 2462 -14.83 8
802.11g
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -17.79 8
Middle 2437 -17.17 8
High 2462 -17.74 g
802.11n(H20)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2412 -18.56 8
Middle 2437 -18.58 8
High 2462 -17.65 8
802.11n(H40)
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2422 -22.88 8
Middle 2437 -21.01 8
High 2452 -21.16 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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802.11g Channel Low 2412MHz
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802.11g Channel Middle 2437MHz
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802.11n (H20) Channel High 2412MHz
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802.11n(H20) Channel High 2437MHz
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802.11n(H20) Channel High 2462MHz
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802.11n (H40)Channel High 2437MHz
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6 Band Edge Compliance Test

6.1 Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

6.2 Limits

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

6.3 Test Procedure

Conducted Band Edge:

a. The transmitter output was connected to the spectrum analyzer via a low loss cable.

b.

Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz.

Radiate Band Edge:

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

highest radiated power.

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

level.

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

highest emission.

. 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

. The band edges was measured and recorded.
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6.4 Test Result
PASS

802.11b
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 36.81 >20dBc
High 2462 50.12 - JodBe
802.11g
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 32.63 >20dBc
High 2462 44.59 - 20dBe
802.11n (20MHz)
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2412 30.32 >20dBc
High 2462 44.17 > 20dBe
802.11n (40MHz)
Channel Frequency Result of Band Edge Limit
(MHz) (dBc) (dBc)
Low 2422 27.13 >20dBc
High 2452 43.12

> 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 low 2422MHz (40MHz)
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Radiated Band Edge Result

802.11b Channel Low 2412MHz

Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization

(MHz) AV PEAK | Cor. AV | PEAK AV | PEAK | AV | PEAK
2310.000 | 3574 | 43.27 -6.99 28.75 | 3628 | 54.00 | 74.00 | -25.25 | -37.72 | \Vertical
2390.000 | 36.19 | 44.15 -6.78 29.41 | 37.37 | 54.00 | 74.00 | -24.59 | -36.63 | Vertical
2310.000 | 3375 | 42.84 -6.99 26.76 | 3585 | 54.00 | 74.00 | -27.24 | -38.15 | Horizontal
2390.000 | 3429 | 42.53 -6.78 27.51 | 3575 | 54.00 | 74.00 | -26.49 | -38.25 | Horizontal

802.11b Channel High 2462MHz

Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization

(MHz) AV PEAK | Cor. AV | PEAK AV PEAK AV PEAK
2483.500 | 36.00 43.57 -6.54 2946 | 37.03 | 54.00 | 74.00 | -24.54 | -36.97 Vertical
2500.000 | 34.77 43.19 -6.50 28.27 | 36.69 54.00 | 74.00 | -25.73 | -37.31 Vertical
2483.500 | 36.77 45.66 -6.54 30.23 | 39.12 | 54.00 | 74.00 | -23.77 | -34.88 | Horizontal
2500.000 | 33.48 42.25 -6.50 26.98 | 3575 | 54.00 | 74.00 | -27.02 | -38.25 | Horizontal

802.11g Channel Low 2412MHz

Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization
(MHz) AV PEAK | Corr. AV | PEAK AV PEAK AV PEAK

2310.000 35.28 43.00 -6.99 28.29 | 36.01 54.00 | 74.00 | -25.71 | -37.99 Vertical

2390.000 | 44.69 53.13 -6.78 37.91 | 46.35 54.00 | 74.00 | -16.09 | -27.65 Vertical

2310.000 3541 43.34 -6.99 28.42 | 36.35 54.00 | 74.00 | -25.58 | -37.65 | Horizontal

2390.000 38.99 47.03 -6.78 32.21 | 40.25 54.00 | 74.00 | -21.79 | -33.75 | Horizontal

802.11g Channel High 2462MHz

Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization

(MHz) AV PEAK | Corr. AV | PEAK AV PEAK AV PEAK
2483.500 | 46.80 52.61 -6.54 40.26 | 46.07 | 5400 | 7400 | -13.74 | -27.93 Vertical
2500.000 35.99 43.91 -6.50 2949 | 3741 54.00 | 74.00 | -24.51 | -36.59 Vertical
2483.500 39.85 48.16 -6.54 3331 | 41.62 | 54.00 | 74.00 | -20.69 | -32.38 | Horizontal
2500.000 34.71 43.00 -6.50 28.21 | 36.50 54.00 | 74.00 | -25.79 | -37.50 | Horizontal
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802.11n Channel Low 2412MHz (20MHz)

Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBpuV/m) | Limit(dBuV/m) Margin(dB) | Polarization
(MHz) AV | PEAK | Com. AV |PEAK | AV | PEAK | AV | PEAK
2310.000 34.70 42.38 -6.99 27.71 35.39 54.00 74.00 | -26.29 | -38.61 Vertical
2390.000 43.69 52.10 -6.78 36.91 | 45.32 54.00 74.00 | -17.09 | -28.68 Vertical
2310.000 37.25 45.08 -6.99 30.26 | 38.09 54.00 74.00 | -23.74 | -35.91 | Horizontal
2390.000 41.69 49.16 -6.78 34.91 | 4238 54.00 74.00 | -19.09 | -31.62 | Horizontal
802.11n Channel High 2462MHz (20MHZz)
Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) | Polarization
(MHz) AV | PEAK | Corr. AV |PEAK | AV | PEAK | AV | PEAK
2483.500 48.96 56.14 -6.54 42.42 49.60 54.00 74.00 | -11.58 | -24.40 Vertical
2500.000 38.54 45.30 -6.50 32.04 | 38.80 54.00 74.00 | -21.96 | -35.20 Vertical
2483.500 44.66 52.54 -6.54 38.12 | 46.00 54.00 74.00 | -15.88 | -28.00 | Horizontal
2500.000 36.24 44.24 -6.50 29.74 | 37.74 54.00 74.00 | -24.26 | -36.28 | Horizontal
802.11n Channel Low 2422MHz (40MHZz)
Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization
(MHz) AV | PEAK | Com. AV |PEAK | AV | PEAK | AV | PEAK
2310.000 34.18 42.55 -6.99 27.19 | 3556 54,00 | 74.00 | -26.81 | -38.44 Vertical
2390.000 44.60 52.15 -6.78 37.82 | 4537 54.00 | 74.00 | -16.18 | -28.63 Vertical
2310.000 35.14 42.25 -6.99 28.15 35.26 54,00 | 74.00 | -25.85 | -38.74 | Hormzontal
2390.000 38.55 46.42 -6.78 31.77 | 39.64 54,00 | 74.00 | -22.23 | -34.36 | Horizontal
802.11n Channel High 2452MHz (40MHZz)
Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBpV/m) | Limit(dBuV/m) Margin(dB) Polarization
(MHz) AV | PEAK | Com. AV |PEAK | AV | PEAK | AV | PEAK
2483.500 36.47 44,12 -6.54 2993 37.58 54,00 | 74.00 | -24.07 | -36.42 Vertical
2500.000 34.52 43.29 -6.50 28.02 | 36.79 54.00 | 74.00 | -2598 | -37.21 Vertical
2483.500 35.69 43.04 -6.54 29.15 36.50 54.00 74.00 | -24.85 | -37.50 | Horizontal
2500.000 34.90 42.09 -6.50 28.40 | 35.59 54.00 | 74.00 | -25.60 | -38.41 | Homzontal
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7 Radiated Spurious Emission Test
7.1 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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7.2 Limits

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

comply with the radiated emission limits specified in Section 15.209(a).

7.3 Restricted bands of operation

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 9.3-9.5
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 (1)
13.36-13.41
"Until February 1. 1999, this restricted band shall be 0.490-0.510
*Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emission
appearing within these frequency bands shall not exceed the limits shown in
Section 15.209. At frequencies equal to or less than 1000MHz, Compliance with
the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000MHz,
compliance with the emission limits in Section15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section
15.35 apply to these measurements.
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7.3 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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7.4 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

EDLQUH(QBLIWnIJ
Tl
Ll
FCC PARTIS C RE
50| Aet
A0)
30
20)
10)
200
Frequency (MHz)
Item Freq Read Antenna Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBu\) (@B'm) fi:] {dBuVim) {dBuV/m) (@)
30.64 20.70 1195 0.92 33.57 40.00 6.43 QF VERTICAL
2 38.75 20.53 13.15 098 34.66 40.00 =534 QP VERTICAL
3 108.65 22.56 1230 152 36.38 43.50 -7.12 QF VERTICAL
4 151 60 2480 8.60 1.85 35.25 43.50 -8.25 Qr VERTICAL
5 50118 18.23 16.00 3.67 37.90 46.00 -8.10 QF VERTICAL
] 0015 10.00 22.10 4.96 37.06 46.00 -5.54 QF VERTICAL
Mote: 1. Result Level = Fead Level + Antenna Factor + Cable loss.
2_1f Peak Result complies with QP limit, QP Result is deemed to comply with QF limat.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
20
0|
60|
FCC PARTIS CRE
50l ek
. : :
il e
30|
20|
10)
"5 0 00 200 00 000
Frequency (MHz)
Item Freq Read Antenna Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) MHz) (dBuV) (dB/m) fi:] {dBuVim) {dBuVim) (@)
1 32.52 16.59 11.95 0.93 15.47 40.00 -10.33 QF
2 151.60 14.53 8.60 185 24.98 43.50 -18.52 QP
3 252.06 17.08 11.64 245 31.17 46.00 -14.83 QP
4 400.43 1445 1590 323 33.62 46.00 -12.38 QrF
5 795898 9.87 2037 4.69 34.93 46.00 -11.07 QP HORIZONTAL
& S00.15 9.57 21210 4.96 36.63 46.00 -9.37 QF HORIZONTAL

Mote: 1. Result Level = Fead Level + Antenna Factor + Cable loss.
2_If Peak Result complies with QP limit, QF Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
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For 1GHz-18GHz

Polarization: Vertical

1'"Luv!|iﬂﬂlm.lm| 1"‘Lﬂ\m| {dBuVIm}
4
80) FCC PART 15C| PX 0
FCC PART 15C PK
60)
N 0|
Il ) bl T T
et s
L.W.ML‘W T e sl ahatn i Sttt MM
Lol 4 ia 8
NJ” 1 MWWWWM
20
ooc 1 1500.  1700. 1900, 2100, 2300. 2500. 27000 2900. 3100. 3 3500, 3700 4000
Freauency (MHz)
o-lﬂl'lll 5000, T000. 9000, 11000, 15000, 17000. 12000
Item Freq | Read | Antenna | PRM | Cable | Result Limit | Over | Detector | Polarization Frequency {MHz}
Level Factor Factor Less Level Line Limit
(Mark) [:i:] (dBuV/m) By Vi) {48 —
1 1333.00 4353 3885 7400 | -3515 Peak VERTICAL Item Freq Fead | Antemna | PRM | Cable Result Limit Over | Detector FPolarization
2 1584 00 43 80 3057 74.00 -3443 Peak VERTICAL Level Factor Factor Lass Level Line Limit
3 1999.00 43.60 42.82 74.00 -31.13 Peak VERTICAL (Mark) dB/m)] dB dB td.B IlVE IfBIl‘.’H (dB’
4 2413.00 43385 3504 : i Peck: VERTICAL 1 482400 | 3534 | 3540 | 4437 | s00 3443 74.00 | 3052 |  Peak VERTICAL
2 28900 2399 2253 2300 [ 3L17 | Pk VERTICAL 2 1633400 | 34.05 43.50 | a031 | 1374 50.98 7400 | 2302 |  Pesk VERTICAL
] 3217.00 44.19 35.65 74.00 -38.35 Peak VERTICAL
Mote: 1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor Hote: 1 LR:;:I;;I;‘?I; R“dlh“; i‘ﬁ"‘“ r:“\'f’;; El:""edk’“ -:n{ F“:"_" b AV
2. 1 Peak Result complies with AV Limit, AV Result is deemed to comply with AV limit = esult complhies wath AV lut, £ <ult 12 deemed to comply W Lot
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto. 3. Test setup: EBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
Polarization: Horizontal
1gLevel idBuvim} 19gLevel [dBuVim)
FCC PART 15C|PK
a0 FCC PART 15C PK
Lt
2 &0
| 4 T 2
Rt foamn|
iul\ M W,“"W““* alinadh Sy a ..M
N_N..,...-b--‘ W
ot
20
1 A 1700 19 Z2iD0. 7300. 75 T0D. 251 3o X 3500 3700
Frequency (MHz)
o-lﬂl'lll 5000, T000. 9000. 1 L 15000, 17000. 12000
Ttem Freq | Read | Antenna | PRM Limit | Over | Detector | Folarization Frequency (MHz}
Level Factor Factor Lime Limit
(Mark) a8 BuVim) 4B
1 13 .53 7400 | -37.05 | Beak | HORIZONTAL Ttem Antenna | PRM | Cable | Result Limit | Over | Detector Folarization
2 1990.00 33.60 7400 | -26.82 Pazk HORIZONTAL Factor | Factor | Loss Level Line Limit
3 2413.00 2385 / / Peak HORIZONTAL (Mark) (B/m) 4B 4B (48)
i 2 296 1400 | 3278 | FPek | HORIZONTAL 1 3542 | #4437 | s00 3545 | Pesk | HORIZONTAL
5 2800.00 48.24 #.02 74.00 -32.73 Peak HORIZONTAL
= - 2 4347 | s0.44 | 1304 51.04 74.00 | -2206 | Peak HORIZONTAL
L] 3217.00 41.69 4419 74.00 -38.06 Peak HORIZONTAL

Hote: 1. Remult Level = Read Level + Antenna Factor = Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result 15 deemed to comply with AV
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

Lumat

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

MLQ\'H(GBLIVMIJ
CC PARTISCRE
50) i
I ——
40| ] | S U | | 5
I 1 ]
ﬂ-.l v’ ." I]’Irllfll|\‘}lll'l/\|‘}.d rr'l"] i
o AL L W ", W, L e
Iy 1 L] ','.'H"J'll 'l"v\ x| " | II .,J '\th. AL
2 v l_‘“\ T AR v
10)
%50 0 00 20 500 000
Frequency (MHz)
Ttem Freq Read Antenna Cable Result Limit Over Detector Folarization
Level Factor Laoss Level Line Limit
(Mark) (M (dBuV) 1‘d|l.1n dB idllu\:.ln id.llu\u'.ln idll
1 36.51 19.25 13.15 .96 33.36 40001 -6.64 )3 VERTICAL
2 4833 1142 14.50 1.06 26.98 40.00 -13.02 QP VERTICAL
3 219.08 17.36 10.90 221 30.47 46001 -15.53 )3 VERTICAL
4 292.06 15.25 14.70 2.68 32.63 46001 -13.37 )3 VERTICAL
5 43255 19.17 15.93 333 38.43 46.001 -7.57 QF VERTICAL
[i 510.04 17.90 16.13 3.69 37.72 46001 -8.28 )3 VERTICAL
Note: 1. Result Level = Read Level + Anterma Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: REW: 120 kHz, VEW: 300 kHz, Sweep time: auto.
anl
O BARTYS CRE
50 |
I : 5
e &
' hy
. AT i
0 ‘ || | JH""*‘J-J *‘LI I| e
. B i L
2 A oo Tl | e 'V‘L'\J\,"l“- o \-l,. &
e
10)
U3 %0 00 200 00 1000
Frequency (MHz)
Ttem Freq Read Antenna Cahle Result Limit Over Detector Polarization
Level Factor Laoss Level Line Limit
(Mark) (M) (dBuv) {dBim) B {d BV /m) (B Vim) {dB)
1 199.99 17.30 9.80 2.15 29.25 43.50) -14. )3 HORIZONTAL
2 219.08 20.67 1090 221 33.78 4600 )3 HORIZONTAL
3 20206 19.29 14.70 2.68 36.67 4600 )3 HORIZONTAL
4 40043 19.00 15.90 3.23 38.13 46.00 QP HORIZONTAL
5 43255 20.77 15.93 333 40.03 4600 )3 HORIZONTAL
[i 801.79 13,14 2040 4.60 38.23 4600 )3 HORIZONTAL
Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
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For 1GHz-18GHz
Polarization: Vertical

g LEvel (DI} yqglevel [@Buvim}
FCC PART 15C) PK
a0 FCC PART 15C PK
|
1 3 1 . L
; ! !
PRLTW M R
W LILWWIL..»AJ b T a0 . _—
20/ e
20
000 1 1500.  1700. 1900. 2100. 2300. 2500. 2700. 2000. 3100. 3 3500. 3700, 4000
Freauency (MH)
o-lﬂllll 5000, T000. 9000, 11000. 13000, 15000. 17000. 12000
Ttem Freq | Resd | Antenna | PRM | Cable | Result Limit | Over | Detector | Polarization Frequency (MHz}
Level Factor Factor Laoss Level Line Limit
(Mark) MEHz) dBuV) (dB/m) dB ([dBuV/m) (@B uVim) dB
1 1333.00 43.53 4337 7400 [ -3063 | Peak VERTICAL Ttem Antenna | PRM | Cable Result Limit Over | Detector Polarization
2 1801.00 4360 3782 7400 | -3618 | Pesk VERTICAL Factor | Facter | Less Level Line
3 1999 00 53.06 2880 43 60 4208 7400 -31.02 Peak VERTICAL (MﬂﬂiJ dB/m) Fi:) Fi:) ARV BV
4 2287.00 5416 2068 4377 4518 7400 -28.82 Peak VERTICAL _LJ____{—i_;—i -
1 4874.00 3551 .14 74.00 | 3835 Peak VERTICAL
5 2437.00 98.76 3014 43 86 9028 I / Peak VERTICAL - - e - " - - P
p PR R R Ry Y EoPTa B ERTICAL 2 1633400 | 3405 4350 2031 | 1374 50.08 1400 | 2302 Peak VERTICAL
Note: 1. Result Level = Read Level + Antanna Factor + Cable loss - PRM Factor. HMote: 1. Result Level = Read Level + Antenna Factor + Cable loss - PEM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit. 2. If Peak Result complies with AV lomit, AV Fesult is deemed to comply with AV limit.
3. Test setup: REW: 1 MHz, VEW: 3 MHz, Sweep time: auto. 3. Test setup: EBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
Polarization: Horizontal
ygLeve! fasuvim) qgLeve! (dBuvim}
FCC PART 15C | PR
a0 FCC PART 150 PK
0|
L J “
. ! !
1 ] rbrmrminag
e TS M
LI"-—-IW‘IM ] ™ 40 N et .
slinbtird W
20
000 1 1500. 1700. 1900. 2100, 2300. 2500. 2700. 20900. 3100 00. 3500, 700 400
Frequency {MHz}
o-lﬂllll 5000, T000. 9000. 17 L 15000, 7000. 128000
- F ency {MHz|
Ttem Antenna | PRM | Cable | Result Limit | Over | Detector Eolarization requency (MAz}
Factor Factor Loss Level Line Limit
(Mark) (iBm) d8 (@BuVim) | (BuVim) | (48 r—
1 1333.00 T | s S537 Ti00 | 3863 | Pesk | EORIZONTAL Ttem Freq Read | Antenna | PRM | Cable | Result Limit | Over | Detector Polarization
2 2002.00 2380 | 4340 4724 7400 | 2676 |  Peak HORIZONTAL Level | Factor | Factor | Less Level Line Limit
3 244000 30.14 4387 8916 ! Pask HORIZONTAL (Mark) E\' dBuV) ‘dB/m] dB dB td.B IIVE I‘EBII‘.’E ttm
4 2641.00 3081 | 4396 4044 7400 | -3356 | Pesk | HORIZONTAL 1 287400 | 3625 3551 2435 | 814 7400 | 3345 Pask HORIZONTAL
5 280000 3132 | 4402 3765 7400 ] -3635 | Peak | HORIZONTAL 2 16740.00 | 34.26 43.65 4030 | 1382 3143 7400 | 2257 Pazk HORIZONTAL
L] 3250.00 3220 4420 34.56 74.00 -39.44 Pask HORIZONTAL

Hote: 1. Result Lavel = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV Limit, AV Result 15 deemed to comply with AV lumit.

3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

HNote: 1. Result Level = Read Level + Antenna Factor + Cable loss - FRM Factor.
2. If Peak Result complies with AV lmit, AV Result is deemed to comply with AV lomit.
3. Test setup: EBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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802.11b Channel High 2462MHz

For Below 30MHz

Freq.(MHz)

Reading
(dBuVv/m)

(QP)

Factor(dB)
Corr.

Result
(dBuV/m)

Limit
(dBuV/m)

Margin(dB)

/

/

~

/

~

~

/

/

For 30MHz-1000M

Hz

20
CC PARTISC RE
s |
- LT
R T
] | ] 1
30) | 1 § | I S P
T ; * J Idl | 1 P
A s N ™ r ol I et it FJ, J‘l‘"
20) i R W o A4 S R I
\‘+“'\*II# TR BT LN
10
55 50 00 200 500 000
Frequency (MHz)
Ttem Freq Read Antenna Cahle Result Limit Over Detector Folarization
Level Factor Laoss Level Line Limit
(Mark ) (M) (dBuV) {dBim) B (dByV/m) (B Vim) {dB)
1 36.38 20.93 12.30 0.95 3418 .00 -5.82 OF VERTICAL
2 181.92 21.89 9.90 2.08 3387 4350 -9.63 (0] VERTICAL
3 400143 2046 15.54) 3.23 3959 4.0 -6.41 o) VERTICAL
4 431255 1437 15.93 333 33.63 4600 -12.37 QP VERTICAL
5 510.04 13 40 16.13 3.69 33.22 4601} -12.78 ()3 VERTICAL
i 80179 10.09 20140 4.69 3518 460 -10.82 OF VERTICAL

Note: 1. Result Level = Read Level

+ Anterna Factor + Cable loss.

2. IfPeak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHe, VBW: 300kHz, Sweep time: auto.

80
60|
CC FARTIS CRE
. : J——
| | ! \L k ||
N | TakL i i
iwlun i | et
L L Y E e i; My L /'"-,L ] .fj*l“"'
bt | amaurt by g L e Lo
I g
10|
56 %0 00 200 ET) 000
Frequency (MHz)
Ttem Freq Read Antenna Cable Result Limit Over Detector Folarization
Level Factor Laoss Level Line Limit
(Mark) (MHz) By (i) JB B im) | (i Vi) (i)
1 182.56 17.70 10.23 2.00 30.02 43.50 -13.48 QP HORIZONTAL
2 219.08 2050 10.90 221 33.61 4600 -12.39 QP HORIZONTAL
3 292.06 lﬁ.ﬁ 1470 2.@ 36.04 400 -9.9¢ QP HORIZONTAL
4 43712 19.75 15.93 335 39.03 46.00 -6.97 QP HORIZONTAL
5 459.11 18.23 15.96 3.53 37.72 4600 -8.28 QP HORIZONTAL
& 801.79 13.29 2040 4.69 3838 400 -7.62 QP HORIZONTAL

Note: 1. Result Level = Read Level +

Anterma Factor + Cable loss.

2 TfPeak Result complies with QP limit, QP Result is deemed to comply with QP limit
3. Testsetup: REW: 120 kHe, VEW: 300 kHz, Sweep time: auto.
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For 1GHz-18GHz
Polarization: Vertical

ygp et {9BuvIm} 1mLe\rthlBu\l'.lmr
an| = -
FCC PART 15C| PR
a0 FCC PART 15C PK
0|
:l‘ 0
I G MM% |
* ot 401 Jodpaara T4
20/ —
20
00C 1 00, 2100. 2900, 3100, 00, 3500. 3700 400
olﬂllll 5000, T000. 9000. 11000, 13000. 15000, 17000. 128000
- i
Freq PEM Limit Detector Folarization requen
Factor Line
(@Bim) 4B (@BuVim) —
1330.00 43.53 74.00 Peak VERTICAL Freq Read | Antenma | PRM | Cable Limit Over | Detector Folarization
1726.00 43.60 74.00 Peak VERTICAL Level Factor Factor Loss Line Limit
2002.00 43.60 74.00 Peak VERTICAL (Mark) Oz | (@BuV) | (@B'm) fii: dB (@BuVim) | (@BuVim) | (4B)
2464.00 43.88 ! Deak VERTICAL 4924.00 4433 £.16 7400 | -39.02 Peak VERTICAL
2500.00 2302 1500 Desk JERTICAL 17034.00 | 34.87 4041 | 1392 7400 | 2207 Peak VERTICAL
3847.00 4473 7400 Peak VERTICAL
Note: 1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor Hote: i F:;:lall';‘ﬂf Readly\'%li‘_; ::‘telua r:c{D 1'1; Eft?le dkm :RM F“ID_" cith AV 1
2. 1f Peak Recult complies with AV limit, AV Result is deemed to comply with AV limit. = Ssut complies with A ¥ lmit, £ <ult 15 deemed to comply W Lot
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: zuto. 3. Test setup: EBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
Polarization: Horizontal
g Level BV} yqglevel [gBuvim}
FCC PART 15C| PK
a0 FCC PART 15C PK
60|
3 Lt}
4 -
Ny
" gt MM
aoprd-mbe] T m =
patr T
20
000 1 2100 00 3100 3500, 3700 400N
o-wnn 5000, TO00. 9000, 11000, 13000, 15000, 7000. 12000
- Tolariati Frequen
FREM Limit Detector arization
Factor Line
i) (ByuVim) —
1330.00 4353 74.00 Peak HORIZONTAL Freq Read | Antemna | PRM | Cable Limit Over | Detector FPolarization
1801.00 43.60 74.00 Peak HORIZONTAL Level Factor | Factor | Less Line Limit
1090.00 43 .60 74.00 Peak HORIZONTAL EEE' dBuV) dB/m] dB dB td.B uVim) dBuVm) td.E
2050.00 43.63 74.00 Pesk | HORIZONTAL 402400 | 36.04 35.50 4433 | 816 7400 | -3854 Pazk HORIZONTAL
236400 4333 . Peck | HORIZONTAL 16698.00 | 3445 43.66 4028 | 1381 7400 | -2236 Pazk HORIZONTAL
2800.00 44.02 74.00 Pask HORIZONTAL

Mote: 1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.

2. If Peak Result complies with AV Lo, AV Result 1z deemed to comply with AV Lot

3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

Note: “802.11b” mode is worst mode

HNote: 1. Result Level = Read Level + Antenna Factor + Cable loss - FRM Factor

2. If Peak Result complies with AV lmut, AV Result is deemed to comply with AV lmt.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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8 Conducted Spurious Emission Compliance Test

8.1 Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

8.2 Limits

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

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

8.4 Test Result
PASS

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

At Agilent R_T Feak Search
Mirl 12536 MHz

Ref 10 dBEm HAtten 20 dB
HPeak hzas Tonls *

Log
10
db/ Mzt Pealk

. Meit P Right
[T \-M-fc'f.-l SR A e w:fuﬁ'f}‘mm ko B gl I B Ml 0 Bl e L
Mext Pl Left
Stop 1 GHz
FYEYY 300 kHz Sweep 100.5 ms {299 pts) KMin Search
tlarker Tracs Type H 2
E 1 Fraq
Fhk-Fk Search
Wlare
1of2
st Agilent BT Marler
MEkrd 3.765 GHz
I:IHI -1I'I dBm #hnen 20 4B Si6 87 dBm Select Marker
#Peak
; 1 2 ] 4
Log
10
db/ Maormal
Llelta
Celta Fair
(Tracking Ref)
Ref Delta
Start 1 GHz Stop 25 GHz - -
#Res BW 1 MHz #WBW 3 MHz Sweep 2987 s (1717 pis) '—'|:'a|] = alr
Iarker Tisc pe Amplifude Span Lenter
i)
Mlare
1of2




Wstlab

Page 58 of 69

TX 802.11b Channel High 2462MHz
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TX 802.11nChannel 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 Middle 2437MHz (40MHz)
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TX 802.11n Channel High 2452MHz (40MHZz)
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9 AC Power Line Conducted Emission For Part 15 Section 15.207(A)

9.1 Block Diagram of Test Setup

Vertical Rafarence
Ground Plape
Test R eceiver

—
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s ©
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EREeference Ground Plane

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

Frequency Limit_s (dBuV)
Quasi-peak Level Average Level
MHz
0.15~0.50 66 ~ 56* 56 ~ 46*
0.50 ~ 5.00 56 46
5.00 ~ 30.00 60 50

* Decreases with the logarithm of the frequency.

9.3 Test Procedure
The EUT is put on the plane 0.8m high above the ground by insulating support and is
connected 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.

9.4 Test Result
PASS
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10 Antenna Requirement
According to Section 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device. Antenna is fixed by

enclosure, cannot be changed except take apart the product.
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Note: The antennas to transmitter at the same time.
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11 Photograph of Test

11.1 Radiated Emission
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11.2 AC Power Line Conducted Emission






