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1. GENERAL
1.1 Introduction

The following measurement report is submitted on behalf of COMTREND
CORPORATION In support of a Class B Digital Device certification in accordance with Part2
Subpart J and Part 15 Subpart C of the Commission’s and Regulations.

1.2 Customer Details

Applicant Name COMTREND CORPORATION
3F-1, 10 Lane 609, Chung Hsin Road, Section 5 San Chung
City, Taipei Hsien, Taiwan 241
Manufacturer Name COMTREND CORPORATION
3F-1, 10 Lane 609, Chung Hsin Road, Section 5 San Chung
City, Taipei Hsien, Taiwan 241

Applicant Address

Manufacturer Address

1.3 Technical data of EUT

Equipment Wireless ADSL IAD

Model No NexusLink 5700

FCC ID L9V5700

Power Type Powered By AC Adapter(Model : Au-7970u)

Input : AC100~240V , 50/60Hz , 0.9A
Output : DC12V , 2A

Type of Modulation CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM
Transfer rate 802.11b: 11/ 5.5/ 2/ 1Mbps

802.119g: 54/ 48/ 36/ 24/ 18/ 12/ 9/ 6Mbps

802.11n HT20: 130, 117, 104, 78, 52, 39, 26, 13Mbps
802.11n HT40: 270, 243, 216, 162, 108, 81, 54, 27Mbps
Type of Antenna 8241 Flying Lead Antenna & 2.4GHz PCB Antenna
Frequency of Channel See Next page

During testing the EUT was operated at Tx or Rx mode for each emission measured. This
was done in order to ensure that maximum emission levels were attained.
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802.11b & 802.11g & 802.11n HT20 Frequency of Each Channel (Working Frequency)

Channel No. Frequency (MHz)
01 2412
02 2417
03 2422
04 2427
05 2432
06 2437
07 2442
08 2447
09 2452
10 2457
11 2462

802.11n HT40 Frequency of Each Channel (Working Frequency)

Channel No. Frequency (MHz)
03 2422
04 2427
05 2432
06 2437
07 2442
08 2447
09 2452

1.4 Summary Of Tests

47 CFR Part 15 Subpart C

Reference Test Results Note
15.107 AC Power Conducted Emission PASS
15.247(c) Transmitter Radiated Emissions PASS
15.247(b) Max. Output Power PASS
15.247(a)(2) 6dB RF Bandwidth PASS
15.247(d) Max. Power Density PASS
15.247(c) |Out of Band Conducted Spurious Emission PASS
15.247(c) Band Edge Measurement PASS
15.203 Antenna Requirement PASS
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1.5 Description of Support Equipment
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In order to construct the minimum system which required by the ANSI C63.4-2003,
following equipments were used as the support units.

Component | Manufacturer| Model No. Serial No. FCC ID

Monitor IBM 6934-AC1 23-CB387 FCC DOC
Computer HP DX439AV SGH5120HZM FCC DOC
Keyboard Dell SK8110 MY-05N456-38843-2CV-0642 | FCC DOC

Mouse Logitech M-SBF69 HCA55000265 FCC DOC

Printer HP C4562B H946151BZ B94C2164X

Modem D-Link DFM-560EL ES0025A000007 FCC DOC
Telphone Marco Rona 8611M 000112 FCC DOC
Telphone | BELLSOUTH |8801X HAC VC 0322000066 FCC DOC

1.6 Configuration of System Under Test
TO AE PC TOCO
4 A4
4LIJ\ RJ11 Cable
Power Supply
// »
RJ45 Cable\~\ S Non-Terminal
A R
! | [
Printer Monitor PC EUT Modem
RJI Cable Tel Tel
K/B Mouse
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1.7 Test Procedure

All measurements contained in this report were performed according to the techniques
described in Measurement procedure ANSI C63.4-2003 followed KDB 558074 for this testing.
"Measurement of un-Intentional Radiators."

1.8 General Test Condition

The conditions under which the EUT operates were varied to determine their effect on the
equipment's emission characteristics. The final configuration of the test system and the mode
of operation used during these tests were chosen as that which produced the highest emission
levels. However, only those conditions which the EUT was considered likely to encounter in
normal use were investigated. The system's radiated and conducted emissions were
investigated while the computer alternately transferred data to the EUT as well as to the
monitor and printer. Using a test program which sent a continuous data and transferred data to
and from the EUT was proven to worst case emissions. The system's physical layout and
cabling was randomly arranged to ensure that maximum emission levels were attained.
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2. Radiated Emissions Requirements
2.1 General Configuration:

Prior to open-field testing, the EUT was placed in a shielded enclosure and scanned at a
close distance to determine its emission characteristics. The physical arrangement of the EUT
was varied (within the scope of arrangements likely to be encountered in actual use) to
determine the effect on the unit's emanations in amplitude, directivity, and frequency. The
exact system configuration which produced the highest emissions was noted so it could be
reproduced later during the open-field tests. This was done to ensure that the final
measurements would demonstrate the worst-case interference potential of the EUT.

Final radiation measurements were made on a three-meter, open-field test site. The EUT
system was placed on a nonconductive turntable which was 0.8 meters height, top surface 1.0
x 1.5 meter. During the test, EUT was set to transmit continuously & measurements spectrum
range from 30 MHz to 26.5 GHz is investigated.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

A nonconductive material surrounded the EUT to supporting the EUT for standing on tree
orthogonal planes. At each condition, the EUT was rotated 360 degrees, and the antenna was
raised and lowered from one to four meters to find the maximum emission levels.
Measurements were taken using both horizontal and vertical antenna polarization.

For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

Appropriate preamplifiers were used for improving sensitivity and precautions were taken
to avoid overloading or desensitizing the spectrum analyzer. No post — detector video filters
were used in the test.

The spectrum analyzer's 6 dB bandwidth was set to 1 MHz, and the analyzer was
operated in the peak detection mode, for frequencies both below and up 1 GHz. The average
levels were obtained by subtracting
the duty cycle correction factor from the peak readings.

The following procedures were used to convert the emission levels measured in decibels
referenced to 1 microvlt (dBuV) into field intensity in microvolts pre meter(uV/m).

The actual field intensity in decibels referenced to 1 microvolt in to field intensity in microcolts
per meter (dBuV/m).
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The actual field is intensity in referenced to 1 microvolt per meter (dBuV/m) is determined
by algebraically adding the measured reading in dBuV, the antenna factor (dB), and cable loss
(dB) and Subtracting the gain of preamplifier (dB) is auto calculate in spectrum analyzer.

Amplitude (dBuV/m)= FI(dBuV)+AF(dBm)+CL(dBuV)-Gain(dB)

Fl= Reading of the field intensity.
AF= Antenna factor.
CL= Cable loss.

(1) For fundamental frequency :

(2) For spurious frequency :

P.S Amplitude is auto calculate in spectrum analyzer.

The FCC specified emission limits were calculated according the EUT operating
frequency and by following linear interpolation equations:

2.2 Test Equipment List:

Transmitter Output < +30dBm

Spurious emission limits = fundamental emission limit /10

Item | Mfr/Brand Instruments Serial No. Model/Type No. Callljbartzted Neé;tc;a“'
1. Agilent Spectrum Analyzer | US44300422 E4446A 2010/05/28 | 2011/05/28
2. TA Pre Amplifier RFO1 0.10~19.1GHz 60dBm| 2010/08/26 | 2011/08/26
3. Herotek Pre Amplifier 306090 A 402-417 2010/09/18 | 2011/09/18
4, MLT Pre Amplifier TA010-190-30 RFO03 2010/07/24 | 2011/07/24
5. [scHWARZBECK Horn Antenna 181 BBHA 9170 2010/10/04 | 2011/10/04
6. |SCHWARZBECK Horn Antenna 304 BBHA 9120 D 2010/09/20 | 2011/09/20
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2.3 Test condition:

EUT tested in accordance with the specifications given by the manufacturer , and
exercised in the most unfavorable manner.

2.4 Radiated Emissions Limits:

Frequency range (MHz) Peak(dBuV/m)
30 to 88 40
88 to 216 43.5
216 to 960 46
Above 960 54
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2.5 Measurement Data Of Radiated Emissions:

2.5.1 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,

antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11b (CHO1)

Page: 12 /80

Radiated Emissions (HORIZONTAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 44.46 PK 1 270 0 74.00 -29.54
2335.00 52.66 PK 1 190 0 74.00 -21.34
2449.00 51.64 PK 1 300 0 74.00 -22.36
Radiated Emissions (VERTICAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 51.94 PK 1 230 0 74.00 -22.06
2248.00 52.74 PK 1 140 0 74.00 -21.26
2329.00 62.95 PK 1 110 0 74.00 -11.05
2329.00 51.90 AV 1 110 0 54.00 -2.10
2488.00 56.93 PK 1 320 0 74.00 -17.07
2488.00 43.06 AV 1 320 0 54.00 -10.94
4812.00 47.28 PK 1 210 0 74.00 -26.72
7234.00 47.52 PK 1 260 0 74.00 -26.48

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.

6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor

(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.2 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11b (CHO06)
Radiated Emissions (HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 44.67 PK 1 120 0 74.00 -29.33
2353.00 52.79 PK 1 350 0 74.00 -21.21
4854.00 40.75 PK 1 2200 0 74.00 -33.25

Radiated Emissions (VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 51.17 PK 1 140 0 74.00 -22.83
2275.00 55.11 PK 1 260 0 74.00 -18.89
2275.00 44.85 AV 1 260 0 54.00 -9.15
2353.00 61.54 PK 1 80 0 74.00 -12.46
2353.00 50.53 AV 1 80 0 54.00 -3.47
2515.00 59.03 PK 1 110 0 74.00 -14.97
2515.00 45.62 AV 1 110 0 54.00 -8.38
4854.00 43.56 PK 1 320 0 74.00 -30.44
7304.00 46.48 PK 1 250 0 74.00 -27.52
9740.00 47.39 PK 1 210 0 74.00 -26.61

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4. ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.3 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11b (CH11)
Radiated Emissions (HORIZONTAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
2380.00 54.43 PK 1 110 0 74.00 -19.57
2380.00 43.87 AV 1 110 0 54.00 -10.13
2545.00 50.96 PK 1 290 0 74.00 -23.04
15830.00 53.30 PK 1 240 0 74.00 -20.70
15830.00 48.98 AV 1 240 0 54.00 -5.02

Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
2383.00 63.35 PK 1 340 0 74.00 -10.65
2383.00 52.70 AV 1 340 0 54.00 -1.30
2500.00 58.04 PK 1 130 0 74.00 -15.96
2500.00 46.66 AV 1 130 0 54.00 -7.34
2539.00 58.00 PK 1 210 0 74.00 -16.00
2539.00 45.03 AV 1 210 0 54.00 -8.97
4924.00 49.48 PK 1 170 0 74.00 -24.52
7374.00 46.61 PK 1 230 0 74.00 -27.39
9852.00 49.43 PK 1 310 0 74.00 -24.57

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.4 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Page: 15/80

Test Mode : 802.11g (CHO1)
Radiated Emissions(HORIZONTAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45.01 PK 1 190 0 74.00 -28.99
2335.00 53.30 PK 1 240 0 74.00 -20.70
Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 51.52 PK 1 160 0 74.00 -22.48
2329.00 62.60 PK 1 110 0 74.00 -11.40
2329.00 48.31 AV 1 110 0 54.00 -5.69
2500.00 58.21 PK 1 300 0 74.00 -15.79
2500.00 44.28 AV 1 300 0 54.00 -9.72
4812.00 40.79 PK 1 260 0 74.00 -33.21
7234.00 44.19 PK 1 180 0 74.00 -29.81

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter

3.Height of table for EUT placed: 0.8 Meter.
4. ANT= Antenna height.

5.Duty= Duty cycle correction factor.

6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor

(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.5 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11g (CHO06)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45,23 PK 1 280 0 74.00 -28.77
2350.00 51.23 PK 1 210 0 74.00 -22.77
2524.00 50.69 PK 1 130 0 74.00 -23.31

Radiated Emissions (VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
2350.00 61.38 PK 1 210 0 74.00 -12.62
2350.00 46.72 AV 1 210 0 54.00 -7.28
2518.00 59.33 PK 1 320 0 74.00 -14.67
2518.00 45.25 AV 1 320 0 54.00 -8.75
2599.00 54.51 PK 1 120 0 74.00 -19.49
2599.00 43.26 AV 1 120 0 54.00 -10.74
4854.00 40.04 PK 1 290 0 74.00 -33.96
7290.00 46.24 PK 1 330 0 74.00 -27.76

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.6 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11g (CH11)
Radiated Emissions(HORIZONTAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45.45 PK 1 250 0 74.00 -28.55
2383.00 52.27 PK 1 190 0 74.00 -21.73
2539.00 53.71 PK 1 260 0 74.00 -20.29
2539.00 42.74 AV 1 260 0 54.00 -11.26

Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
2383.00 60.79 PK 1 130 0 74.00 -13.21
2383.00 46.37 AV 1 130 0 54.00 -7.63
2548.00 62.31 PK 1 200 0 74.00 -11.69
2548.00 47.13 AV 1 200 0 54.00 -6.87
2620.00 54.05 PK 1 210 0 74.00 -19.95
2620.00 41.76 AV 1 210 0 54.00 -12.24
4924.00 42.91 PK 1 160 0 74.00 -31.09
7374.00 45.53 PK 1 310 0 74.00 -28.47

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4. ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.7 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11n HT20 (CHO01)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45.86 PK 1 250 0 74.00 -28.14
2335.00 50.73 PK 1 180 0 74.00 -23.27
4980.00 38.16 PK 1 100 0 74.00 -35.84

Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 52.26 PK 1 140 0 74.00 -21.74
2323.00 60.26 PK 1 310 0 74.00 -13.74
2323.00 50.50 AV 1 310 0 54.00 -3.50
2494.00 54.71 PK 1 280 0 74.00 -19.29
2494.00 46.48 AV 1 280 0 54.00 -7.52
4812.00 40.64 PK 1 130 0 74.00 -33.36
7234.00 45.06 PK 1 210 0 74.00 -28.94

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.8 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11n HT20 (CHO06)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45.91 PK 1 270 0 74.00 -28.09
2350.00 50.14 PK 1 300 0 74.00 -23.86

Radiated Emissions (VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 52.83 PK 1 310 0 74.00 -21.17
2353.00 58.75 PK 1 160 0 74.00 -15.25
2353.00 48.96 AV 1 160 0 54.00 -5.04
2509.00 56.99 PK 1 230 0 74.00 -17.01
2509.00 46.19 AV 1 230 0 54.00 -7.81
4882.00 39.52 PK 1 130 0 74.00 -34.48
7304.00 46.83 PK 1 210 0 74.00 -27.17

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4. ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.9 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11n HT20 (CH11)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45,37 PK 1 100 0 74.00 -28.63
2383.00 51.06 PK 1 280 0 74.00 -22.94
2545.00 52.02 PK 1 50 0 74.00 -21.98

Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 52.36 PK 1 140 0 74.00 -21.64
2389.00 59.14 PK 1 60 0 74.00 -14.86
2389.00 49.38 AV 1 60 0 54.00 -4.62
2545.00 59.80 PK 1 320 0 74.00 -14.20
2545.00 50.64 AV 1 320 0 54.00 -3.36
4924.00 43.48 PK 1 110 0 74.00 -30.52
7374.00 46.74 PK 1 290 0 74.00 -27.26

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.10 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11n HT40 (CHO03)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 46.55 PK 1 300 0 74.00 -27.45

Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 52.74 PK 1 120 0 74.00 -21.26
7514.00 42.87 PK 1 230 0 74.00 -31.13

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.11 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11n HT40 (CHO06)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 46.15 PK 1 260 0 74.00 -27.85
12372.00 46.98 PK 1 300 0 74.00 -27.02

Radiated Emissions (VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 52.89 PK 1 310 0 74.00 -21.11
9152.00 46.20 PK 1 30 0 74.00 -27.80

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4. ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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2.5.12 Open Field Radiated Emissions (Subpart C)

The highest peak values of radiated emissions from the EUT at various antenna heights,
antenna polarization, EUT orientation , etc. are recorded on the following

Test Mode : 802.11n HT40 (CH09)
Radiated Emissions(HORIZONTAL)
Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 45.42 PK 1 120 0 74.00 -28.58

Radiated Emissions(VERTICAL)

Frequency Amplitude Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) | (dBuV/m) (dB)
1279.00 52.92 PK 1 210 0 74.00 -21.08

Notes : 1.Margin= Amplitude - Limits
2.Distance of Measurement : 3 Meter
3.Height of table for EUT placed: 0.8 Meter.
4.ANT= Antenna height.
5.Duty= Duty cycle correction factor.
6.Amplitude= Reading Amplitude — Amplifier gain + Cable loss + Antenna factor
(Auto calculate in spectrum analyzer)
7.The other emission levels were very low against the limit.
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3. Maximum Conducted Output Power Requirements
3.1 Test Condition & Setup :

The tests below are run with the EUT’s transmitter set at high power in TDD mode. A
RJ-45 port from a computer to the EUT is needed to force selection of output power level and
channel number. While testing, EUT was set to transmit continuously. Remove the Subjective
device’s antenna and connect the RF output port to spectrum analyzer. The maximum peak
output power shall not exceed 1 watt.

Use a direct connection between the antenna port of transmitter and the spectrum Analyzer,
for prevent the spectrum analyzer input attenuation 40-50 dB. Set the RBW Bandwidth of the
emission or use a channel power meter mode .

For antennas with gains of 6 dBi or less , maximum allowed transmitter output is 1 watt
(+30 dBm). For antennas with gains greater than 6 dBi, transmitter output level must be
decreased by an amount equal to (GAIN - 6)/3 dBm.

The antenna port of the EUT was connected to the input of a power meter. Power was
read directly and cable loss correction was added to the reading to obtain power at the EUT
antenna terminals.

3.2 Test Instruments Configuration:

Spectrum Analyzer

EUT
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3.3 Test Equipment List:
_ Model/Type Calibrated Next Cali.
Item | Mfr/Brand Instruments Serial No.
No. Date Date
1. Agilent | Spectrum Analyzer | US39240419 E4407B 2010/02/02 2011/02/02
3.4 Test Result:
802.11b
Frequency (MHz) Data Rate(Mbps) Output(dBm) Required Limit
2412 11 24.86 <30dBm
2412 5.5 24.69 <30dBm
2412 2 24.74 <30dBm
2412 1 24.58 <30dBm
Frequency (MHz) Data Rate(Mbps) Output(dBm) Required Limit
2412 11 24.86 <30dBm
2437 5.5 24.53 <30dBm
2462 11 24.61 <30dBm
802.119g
Frequency (MHz) Data Rate(Mbps) Output(dBm) Required Limit
2412 54 22.47 <30dBm
2412 48 22.29 <30dBm
2412 36 22.51 <30dBm
2412 24 22.43 <30dBm
2412 18 21.85 <30dBm
2412 12 22.09 <30dBm
2412 9 22.38 <30dBm
2412 6 22.46 <30dBm
Frequency (MHz) Data Rate(Mbps) Output(dBm) Required Limit
2412 36 22.51 <30dBm
2437 54 22.02 <30dBm
2462 48 22.51 <30dBm

Note : 1.Test Graphs See next page.
2.Test result is the worst case of the different data rate.
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Frequency Data Rate(Mbps) Output Power(dBm) Required Limit
(MH2z) Ant 1 Ant 2 Ant 1 Ant 2
2412 130 130 21.89 22.96 <30dBm
2412 117 117 21.95 22.70 <30dBm
2412 104 104 22.01 22.35 <30dBm
2412 78 78 21.69 22.68 <30dBm
2412 52 52 21.93 22.84 <30dBm
2412 39 39 21.88 22.57 <30dBm
2412 26 26 21.74 22.73 <30dBm
2412 13 13 21.91 22.90 <30dBm

Frequency | Data Rate(Mbps) | Output Power(dBm) | Total Output | Required
(MH2z) Ant 1 Ant 2 Ant 1 Ant 2 Power(dBm) Limit
2412 104 130 22.01 22.96 25.52 <30dBm
2437 130 78 22.51 23.19 25.87 <30dBm
2462 117 104 21.73 23.31 25.60 <30dBm

802.11n HT40

Frequency Data Rate(Mbps) Output Power(dBm) Required Limit
(MH2z) Ant 1 Ant 2 Ant 1 Ant 2
2412 270 270 20.32 20.11 <30dBm
2412 243 243 20.45 20.26 <30dBm
2412 216 216 20.51 20.19 <30dBm
2412 162 162 20.64 20.05 <30dBm
2412 108 108 20.19 20.07 <30dBm
2412 81 81 20.49 19.97 <30dBm
2412 54 54 20.53 20.21 <30dBm
2412 27 27 20.37 20.24 <30dBm

Frequency | Data Rate(Mbps) | Output Power(dBm) | Total Output | Required
(MH2z) Ant 1 Ant 2 Ant 1 Ant 2 Power(dBm) Limit
2422 162 243 20.64 20.26 23.46 <30dBm
2437 270 270 20.18 20.20 23.20 <30dBm
2452 216 270 20.43 20.67 23.56 <30dBm

Note : 1.Test Graphs See next page.
2.Test result is the worst case of the different data rate.
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802.11b (2412MHz)
=5 Agilent 14:34:33 0ct 13, 28013

Meas Setup
Ch Freq 2.412 GH=z Trig Free Avg Humber
Channel Parer I . i
Center 2.4120000080 GHz= R
Avg Mode
Exp Fepeat
Integ BHW
75 00060 MHz

Chan Pwr Span
112.506868 MHz

#WEBH 3 MH=
Channel Power Power Spectral Density Rg?Engeel
24.86 dBm /75.0000 MHz -53.89 dBm/Hz Hore
1 of 2

802.11b (2437MHz)
s Agilent 14:35:24 Oct 13, 2818

Meas Setup
A
Ch Fredq 2.437 GH=z Trig Free Avg Number
Channel Power 18
On Off

Center 2.437000000 GHz
Avg Mode

Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

#UBH 3 MH=

Channel Powter Power Spectral Density Rg?fgﬁ;
24.53 dBm /75.0000 MH= -54.22 dBm/H=z More
1 of 2
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802.11b (2462MHz)
=5 Agilent 14:35:52 0ct 13, 2813

Meas Setup
Ch Freq 2.462 GH=z Trig Free Avg Humber
Channel Parer I . i
Center 2.462000000 GH= R
Avg Mode
Exp Fepeat
Integ BHW
75 00060 MHz

Chan Pwr Span
112.506868 MHz

#WEBH 3 MH=
Channel Power Power Spectral Density Rg?Engeel
24.61 dBm /75.0000 MHz -54.14 dBm/Hz Hore
1 of 2

802.11g (2412MHz)
=5 Agilent 14:32:31 Oct 13, 26816

Meas Setup
A
Ch Fredq 2.412 GH=z Trig Free Avg Number
Channel Power 18
On Off

Center 2.412000000 GHz=
Avg Mode

Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

#UBH 3 MH=

Channel Powter Power Spectral Density Rg?fgﬁ;
22.51 dBm /75.0000 MH= -56.24 dBm/H=z= More
1 of 2

Report Number: MLT1009P15002



Technology Lab Page: 29/ 80

802.11g (2437MHz)
=5 Agilent 14:33:84 0ct 13, 2814

Meas Setup
Ch Freq 2.437 GHz Trig Free Avg Humber
Channel Parer I . i
Center 2.437000000 GH=z R
Avg Mode
Exp Fepeat
Integ BHW
75 00060 MHz

Chan Pwr Span
112.506868 MHz

#WEBH 3 MH=
Channel Power Power Spectral Density Rg?Engeel
22.02 dBm /75.0000 MHz -56.73 dBm/Hz Hore
1 of 2

802.11g (2462MHz)
=5 Agilent 14:33:34 0Oct 13, 26016

Meas Setup
A
Ch Fredq 2.462 GH=z Trig Free Avg Number
Channel Power 18
On Off

Center 2.462000000 GHz=
Avg Mode

Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

#UBH 3 MH=

Channel Powter Power Spectral Density Rg?fgﬁ;
22.51 dBm /75.0000 MH= -56.24 dBm/H=z= More
1 of 2
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802.11n HT20(Ant 1)(2412MHz)
=5 Agilent 14:38:14 0ct 13, 28014

Meas Setup
Ch Freq 2.412 GH=z Trig Free Avg Humber
Channel Parer I . i
Center 2.4120000080 GHz= R
Avg Mode
Exp Fepeat
Integ BHW
75 00060 MHz

Chan Pwr Span
112.506868 MHz

#WEBH 3 MH=
Channel Power Power Spectral Density Rg?Engeel
22.01 dBm /75.0000 MHz -56.74 dBm/Hz Hore
1 of 2

802.11n HT20(Ant 1) (2437MHz)
=5 Agilent 14:30:55 0Oct 13, 26016

Meas Setup
A
Ch Fredq 2.437 GH=z Trig Free Avg Number
Channel Power 18
On Off

Center 2.437000000 GHz
Avg Mode

Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

#UBH 3 MH=

Channel Powter Power Spectral Density Rg?fgﬁ;
22.51 dBm /75.0000 MH= -56.24 dBm/H=z= More
1 of 2
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802.11n HT20(Ant 1) (2462MHz)
=5 Agilent 14:31:31 0Oct 13, 2813

Meas Setup
Ch Freq 2.462 GH=z Trig Free Avg Humber
Channel Parer I . i
Center 2.462000000 GH= R
Avg Mode
Exp Fepeat
Integ BHW
75 00060 MHz

Chan Pwr Span
112.506868 MHz

#WEBH 3 MH=
Channel Power Power Spectral Density Rg?Engeel
21.73 dBm /75.0000 MHz -57.03 dBm/Hz Hore
1 of 2

802.11n HT40(Ant 1)(2422MHz)
=5 Agilent 14:27:060 Oct 13, 26016

Meas Setup
A
Ch Fredq 2.422 GH=z Trig Free Avg Number
Channel Power 18
On Off

RBW 3.000000000 MH= Avg Mode

Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

#UBH 3 MH=

Channel Powter Power Spectral Density Rg?fgﬁ;
20.64 dBm /75.0000 MH= -58.12 dBm/H=z= More
1 of 2

Report Number: MLT1009P15002



Technology Lab Page: 32/80

802.11n HT40(Ant 1)(2437MHz)
=5 Agilent 14:28:85 0ct 13, 28013

Meas Setup
Ch Freq 2.437 GHz Trig Free Avg Humber
Channel Parer I . i
Center 2.437000000 GH=z R
Avg Mode
Exp Fepeat
Integ BHW
75 00060 MHz

Chan Pwr Span
112.506868 MHz

#WEBH 3 MH=
Channel Power Power Spectral Density Rg?Engeel
20.18 dBm /75.0000 MHz -58.58 dBm/Hz Hore
1 of 2

802.11n HT40(Ant 1)(2452MHz)
=5 Agilent 14:29:86 Oct 13, 26016

Meas Setup
A
Ch Fredq 2.452 GH=z Trig Free Avg Number
Channel Power 18
On Off

Center 2.452000000 GHz
Avg Mode

Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

#UBH 3 MH=

Channel Powter Power Spectral Density Rg?fgﬁ;
20.43 dBm /75.0000 MH= -58.32 dBm/H=z= More
1 of 2
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802.11n HT20(Ant 2)(2412MHz)
=2 Agilent 18:31:26 Oct 13, 2814

Freq/sChannel

Ch Freq 2.412 GH=z Trig Free Center Freq

Channel Power I 2.41200088 GHz

Center 2.412000000 GHz Start Freg

2.35575008 GH=

Stop Freq
2 A5825000 GH=

CF Step
11.2508008 MH=
Auto Man

Freq Offset
B.HEARAEAE Hz

#II_II E: H E: HH:

Channel Power Power Spectral Density | Signal Trag_#

22.96 dBm /75.0000 MH= -55.80 dBm/H=z

Scale Type
Log Lin

802.11n HT20(Ant 2) (2437MHz)
== Agilent 18:32:35 0Oct 13, 2813

]
Ch Freqg 2.437 GH= Trig Fre=s Center Freq

Channel Power I 2 43700080 GHz
Center 2.437000000 GH=

Freq/sChannel

Start Freq
2.380758608 GHz

Stop Freq
2.493258608 GH=

CF Step
11.2500008 MH=
Huto Man

Freq Offset
A EAAARARE Hz

#UBH 3 MH=z
Channel Power Power Spectral Density || Signal Tra,;?_ﬁ
23.19 dBm /75.0000 MH=z -55.50 dBm/H=z
Scale Type
Log Lin

I
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802.11n HT20(Ant 2)(2462MHz)
=5 Agilent 18:35:20 0ct 13, 28014

Ch Freq
Channel Power

Center 2.462000000 GHz

2.462 GHz

#II_II E: H E: HH:

Trig Free

Channel Power

23.31 dBm /75.0000 MH=

Power Spectral Density

-55.44 dBm/H=z

Page: 34 /80

Meas Setup

Avg Humber
1@
0n Off

Avg Mode

Exp Fepeat

Integ BHW
758060 MH=

Chan Pwr Span
112.506868 MHz

Optimize
Ref Level

More
1 of 2

802.11n HT40(AI’]'[ 2) (2422|V|HZ)
=5 Agilent

18:27:53 0Oct 13, 2818

Ch Freq
Channel Power

Center 2.422000000 GH=

2.422 GHz

#UBH 3 MH=

Trig Fre=s

Channel Powter

20.26 dBm /75.880080 MHz

Power Spectral Density

-58.49 dBm/Hz

Meas Setup

Avg Number
1@
On Off

Avg Mode
Repeat

Integ BH
750808 MHz

Chan Pwr Span
112508686868 MH=

Optimize
Ref Level

More
1 of 2
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802.11n HT40(Ant 2)(2437MHz)

5 Agilent 13:28:22 0Oct 13, 2818 Freq/Channel

Ch Freq 2.437 GHz Trig Free Center Freq

Channel Fower R e 243700086 GHz

Center 2.4378000000 GH=
Start Freq
238075008 CHz

Stop Freq
2493258068 GH=

CF Step
11.2508008 MH=
Auto Man

Freq Offset
B.HEARAEAE Hz

#II_II E: H E: HH:

Channel Power Power Spectral Density | Signal Tra{;’_ﬁ
20.20 dBm /75.00080 MHz -58.55 dBm/H=z= -
Log cale T?Eﬁ

802.11n HT40(Ant 2)(2452MHz)
=5 Agilent 18:28:560 Oct 13, 26016

Freq/sChannel

Ch Freq 2.452 GH= Trig Free Center Freq

Channel Power R e 245200000 GHz

Center 2.452000000 GHz
Start Freq
2.395758688 GH=

Stop Freq
2585258608 GH=z

CF Step
11.2500008 MH=
Huto Man

Freq Offset
B.AaEAREAE Hz
#UEBH 3 MH=

Channel Power Power Spectral Density || Signal Tra,;?_ﬁ

20.67 dBm /75.0000 MHz= -58.08 dBm/Hz -
cale Tpr_e

n

Log

Report Number: MLT1009P15002



ML

Technology Lab Page: 36 / 80

4. Minimum 6dB RF Bandwidth Requirements
4.1 Test Condition & Setup :

The antenna port of the EUT was connected to the input of a spectrum analyzer. Analyzer
RES BW was set to 100 kHz. For each RF output channel investigated, the spectrum analyzer
center frequency was set to the channel carrier. A PEAK output reading was taken, a DISPLAY
line was drawn 6 dB lower than PEAK level. The 6 dB bandwidth was determined from where
the channel output spectrum intersected the display line.

The test was performed at 3 channels (Channel 1, 6,11)

4.2 Test Instruments Configuration:

Spectrum Analyzer

RF Cable

EUT

4.3 Test Equipment List:

, Model/Type Calibrated Next Cali.
ltem | Mfr/Brand Instruments Serial No.
No. Date Date
1. Agilent Spectrum Analyzer | US39240419 E4407B 2010/02/02 2011/02/02
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4.4 Test Result:

802.11b
Frequency (MHz) Min. 6dB Bandwidth (MHz) Required Limit
2412 6.750 >500KHz
2437 6.375 >500KHz
2462 6.875 >500KHz
802.11g
Frequency (MHZz) Min. 6dB Bandwidth (MHz) Required Limit
2412 17.500 >500KHz
2437 17.500 >500KHz
2462 17.500 >500KHz
802.11n HT20(Ant 1)
Frequency (MHz) Min. 6dB Bandwidth (MHz) Required Limit
2412 17.375 >500KHz
2437 17.500 >500KHz
2462 17.750 >500KHz

802.11n HT40(Ant 1)

Frequency (MHz) Min. 6dB Bandwidth (MHz) Required Limit
2422 36.500 >500KHz
2437 36.500 >500KHz
2452 36.500 >500KHz

802.11n HT20(Ant 2)

Frequency (MHz) Min. 6dB Bandwidth (MHz) Required Limit
2412 17.500 >500KHz
2437 17.500 >500KHz
2462 17.500 >500KHz

802.11n HT40(Ant 2)

Frequency (MHz) Min. 6dB Bandwidth (MHz) Required Limit
2422 36.250 >500KHz
2437 36.250 >500KHz
2452 36.250 >500KHz

Note : Test Graphs See next page.
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802.11b (2412MHz)
=5 Agilent 14:58:20 0ct 13, 280104
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Marker

Select Marker

1 2 3 4

Re

Hormal

Delta

Delta Pair
i Tracking Ref)
f Delta

Span Pair

Span Center

Off

More
1 of 2

802.11b (2437MHz)
s Agilent  14:52:58 Oct 13, 20810
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802.11b (2462MHz)
=5 Agilent 14:55:13 0ct 13, 28013
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Marker

Select Marker
1 2 3 4

Hormal

Delta

Delta Pair
1:(Trac:king Refl

Re Delta

Span Pair
Span Center

Off

More
1 of 2
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s Agilent  14:46:11 Oct 13, 20810
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802.11g (2437MHz)
5 Agilent  14:47:14 0Oct 13, 2818
Mkrl &
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802.11g (2462MHz)
=5 Agilent 14:48:27 Oct 13, 26016
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802.11n HT20(Ant 1)(2412MHz)
=5 Agilent 14:42:89 0ct 13, 28013

Br

e

s

- S L i

Mlkrl o
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802.11n HT20(Ant 1)(2437MHz)
= Agilent 14:43:33 Oct 13, 2813
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802.11n HT20(Ant 1)(2462MHz)

5 Agilent  14:44:52 0Oct 13, 2818 Marker

Mlkrl o
xt Pl : Select Marker
- . - c
ol —
I e Delta
L ol | e
{Tracking Ref)
Ref Delta
N span Pair
L ——
. off
A
1 of 2

802.11n HT40(Ant 1)(2422MHz)
= Agilent 14:37:54 0Oct 13, 2813
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802.11n HT40(Ant 1) (2437MHz)
=5 Agilent 14:39:82 0ct 13, 28013
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802.11n HT40(Ant 1) (2452MHz)
=5 Agilent 14:40:38 Oct 13, 26016
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802.11n HT20(Ant 2)(2412MHz)
=2 Agilent 18:22:35 0ct 13, 2814

Page: 44/ 80

Marker

Select Marker
1 P 3 4

Hormal

Delta

Delta Pair
{Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

More
1 of 2

802.11n HT20(Ant 2)(2437MHz)
e Agilent  18:24:23 0ct 13, 2816
Mlkrl o

Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
i Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

More
1 of 2

Report Number: MLT1009P15002



Technology Lab

802.11n HT20(Ant 2)(2462MHz)
=5 Agilent 18:26:18 0ct 13, 28103
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802.11n HT40(Ant 2)(2422MHz)
= Agilent 18:17:41 0Oct 13, 2813
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802.11n HT40(Ant 2)(2437MHz)
=5 Agilent 12:18:56 0ct 13, 28013
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5. Maximum Power Density Requirements
5.1 Test Condition & Setup :

The spectrum analyzer RES BW was set to 3 kHz. The START and STOP frequencies
were set to the band edges of the maximum output passband. If there is no clear maximum
amplitude in any given portion of the band, it may be necessary to make measurements at a
number of bands defined by several START and STOP frequency pairs. The specification calls
for a 1 second interval at each 3 kHz bandwidth; total SWEEP TIME is calculated as follows:

SWEEP TIME (SEC) = (Fstop, kHz - Fstart, kHz)/3 kHz

Antenna output of the EUT was coupled directly to spectrum analyzer; if an external
attenuator and/or cable was used, these losses are compensated for with the analyzer
OFFSET function.

5.2 Test Instruments Configuration:

Spectrum Analyzer

RF Cable
EUT

5.3 Test Equipment List:

) Model/Type Calibrated Next Cali.
Iltem | Mfr/Brand Instruments Serial No.
No. Date Date
1. Agilent Spectrum Analyzer | US39240419 E4407B 2010/02/02 2011/02/02

Report Number: MLT1009P15002
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5.4 Test Result:

Page: 48 /80

802.11b
Frequency (MHz) Power Density (dBm) Required Limit
2412 1.846 <8dBm
2437 1.712 <8dBm
2462 1.787 <8dBm
802.11g
Frequency (MHz) Power Density (dBm) Required Limit
2412 -4.267 <8dBm
2437 -3.898 <8dBm
2462 -4.446 <8dBm

802.11n HT20(Ant 1)

Frequency (MHz)

Power Density (dBm)

Required Limit

2412 -3.940 <8dBm
2437 -4.119 <8dBm
2462 -4.535 <8dBm

802.11n HT40(Ant 1)

Frequency (MHz)

Power Density (dBm)

Required Limit

2422 -12.45 <8dBm
2437 -12.72 <8dBm
2452 -11.60 <8dBm

802.11n HT20(Ant 2)

Frequency (MHz)

Power Density (dBm)

Required Limit

2412 -3.966 <8dBm
2437 -3.894 <8dBm
2462 -3.761 <8dBm

802.11n HT40(Ant 2)

Frequency (MHz)

Power Density (dBm)

Required Limit

2422 -12.88 <8dBm
2437 -11.17 <8dBm
2452 -12.40 <8dBm

Note : 1.Frequency Span = 600KHz

2.Sweep Time = 200secs

3.Test Graphs See next page.

Report Number: MLT1009P15002
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802.11n HT20(Ant 1)(2412MHz)
=5 Agilent 15:49:11 0ct 13, 2813
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802.11n HT20(Ant 2)(2462MHz)
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6. Out of Band Conducted Emissions Requirements

6.1 Test Condition & Setup :

In any 100 kHz bandwidth outside the EUT pass band, the RF power produced by the
modulation products of the spreading sequence, the information sequence, and the carrier
frequency shall be at least 20 dB below that of the maximum in-band 100 kHz emission,
antenna output of the EUT was coupled directly to spectrum analyzer; if an external attenuator
and/or cable was used, these losses are compensated for with the analyzer OFFSET function.

All other types of emissions from the EUT shall meet the general limits for radiated
frequencies outside the pass band. The test was performed at 3 channels (Channel 1, 6,11)

6.2 Test Instruments Configuration:

Spectrum Analyzer

@)
O
?
RF Cable
EUT
6.3 Test Equipment List:
Model/Type Calibrated Next Cali.
Item | Mfr/Brand Instruments Serial No. yp I X !
No. Date Date

1. Agilent Spectrum Analyzer | US39240419 E4407B 2010/02/02 2011/02/02
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6.4 Test Result:

Refer to attached data sheets. Data shows out of band emissions are suppressed well
below the -20 dBc minimum required by the Rules.

Note : Test Graphs See next page.

Report Number: MLT1009P15002
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802.11b (CHO1) (1 of 2)
=5 Agilent 28517 Oct 13, 2814
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802.11b (CHOB) (1 of 2)
=5 Agilent 2BEIA7A3 Nct 13, 280104
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802.11g (CHO1) (1 of 2)
=5 Agilent 19:59:34 0ct 13, 28014
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802.11g (CHOB) (1 of 2)
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802.11g (CH11) (1 of 2)
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802.11n HT20 (Ant 1)(CHO1) (1 of 2)
=5 Agilent 19:48:14 0ct 13, 28013
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802.11n HT20 (Ant 1)(CHO6) (1 of 2)
=5 Agilent 19:58:21 0ct 13, 2814
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802.11n HT20 (Ant 1)(CH11) (1 of 2)
=5 Agilent 19:52:23 0ct 13, 280103
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802.11n HT40 (Ant 1)(CHO3) (1 of 2)
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802.11n HT40 (Ant 1)(CHO6) (1 of 2)
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802.11n HT40 (Ant 1)(CHO9) (1 of 2)
=5 Agilent 19:45:41 0ct 13, 2813
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802.11n HT20 (Ant 2)(CHO1) (1 of 2)
=5 Agilent 2B:24:36 Nct 13, 280104
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802.11n HT20 (Ant 2)(CHO6) (1 of 2)
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802.11n HT20 (Ant 2)(CH11) (1 of 2)
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802.11n HT40 (Ant 2)(CHO3) (1 of 2)
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Page: 69 /80

Marker

Select Marker

1 2 3 4

Re

Hormal

Delta

Delta Pair
{Tracking Ref)
f Delta

Span Pair

Span Center

Off

More
1 of 2

802.11n HT40 (Ant 2)(CHO3) (2 of 2)
=5 Agilent 2A:E39:46 Oct 13, 26016

Marker

Select Marker

1 2 3 4

NHormal

Delta

Delta Pair
CTracking Ref)

Ref Delta

Span Pair

Span Center

Off

More
1 of 2

Report Number: MLT1009P15002



Technology Lab

802.11n HT40 (Ant 2)(CHO6) (1 of 2)
=5 Agilent 2B:48:37 Nct 13, 2814
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802.11n HT40 (Ant 2)(CHO9) (1 of 2)
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7. Band Edges Requirements
7.1 Test Condition & Setup :

According to 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 con-ducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

7.2 Test Instruments Configuration:

B 3m > Spectrum Analvzer
EUT r
4m FH
\A’_‘ = =5
_________ , A
| H H ' ! . RF Cable
Fre. AMP. Cable -———:
7.3 Test Equipment List:
Item Mfr/Brand Instruments Serial No. el Cellorsig it Sl
No. Date Date
1. Agilent Spectrum Analyzer| US44300422 E4446A 2010/05/28 2011/05/28
2. MLT Pre Amplifier TA010-190-30 RFO3 2010/07/24 2011/07/24
3. SCHWARZBECK Horn Antenna 304 BBHA 9120 D 2010/09/20 2011/09/20

Report Number: MLT1009P15002
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7.4 Test Result :
(802.11b)
Radiated Emissions (HORIZONTAL) CHO1

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2332.24 5485 (PK)| 1 200 0 74.00(PK) -19.15
2332.24 4786 (AV)| 1 200 0 54.00(AV) -6.14

Radiated Emissions (VERTICAL) CHO1

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2331.60 65.10 (PK)| 1 160 0 74.00(PK) -8.90
2331.60 52.79 (AV)| 1 160 0 54.00(AV) -1.21
2388.24 56.99 (PK)| 1 120 0 74.00(PK) -17.01
2388.24 4227 (AV)| 1 120 0 54.00(AV) -11.73

Radiated Emissions (HORIZONTAL) CH11

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2484.00 51.09 (PK)| 1 310 0 74.00(PK) -22.91

Radiated Emissions (VERTICAL) CH11

Frequency Amplitude | Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2485.44 59.10 (PK)| 1 220 0 74.00(PK) -14.90
2485.44 43.31 (AV)| 1 220 0 54.00(AV) -10.69

Notes : 1.Margin= Amplitude - Limits

2.Height of table for EUT placed: 0.8 Meter.

3.ANT= Antenna height.

4.Duty= Duty cycle correction factor.
5. Amplitude= Reading Amplitude — Amplifier gain+ Cable loss+ Antenna factor
(Auto calculate in spectrum analyzer)

Report Number: MLT1009P15002
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7.5 Test Result :
(802.119g)
Radiated Emissions (HORIZONTAL) CHO1
Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2389.68 60.27 (PK)| 1 180 0 74.00(PK) -13.73
2389.68 4155 (AV)| 1 180 0 54.00(AV) -12.45
Radiated Emissions (VERTICAL) CHO1
Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2327.04 6254 (PK)| 1 330 0 74.00(PK) -11.46
2327.04 50.83 (AV)| 1 330 0 54.00(AV) -3.17
2389.68 7295 (PK)| 1 50 0 74.00(PK) -1.05
2389.68 51.84 (AV)| 1 50 0 54.00(AV) -2.16
Radiated Emissions (HORIZONTAL) CH11
Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2484.80 61.79 (PK)| 1 180 0 74.00(PK) -12.21
2484.80 42.14 (AV)| 1 180 0 54.00(AV) -11.86
Radiated Emissions (VERTICAL) CH11

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2484.80 71.88 (PK)| 1 350 0 74.00(PK) -2.12
2484.80 51.13 (AV)| 1 350 0 54.00(AV) -2.87

Notes : 1.Margin= Amplitude - Limits
2.Height of table for EUT placed: 0.8 Meter.
3.ANT= Antenna height.
4.Duty= Duty cycle correction factor.
5. Amplitude= Reading Amplitude — Amplifier gain+ Cable loss+ Antenna factor

(Auto calculate in spectrum analyzer)

Report Number: MLT1009P15002



ML

Technology Lab Page: 75/ 80
7.6 Test Result :
(802.11n HT20)
Radiated Emissions (HORIZONTAL) CHO1

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2389.20 62.30 (PK)| 1 260 0 74.00(PK) -11.70
2389.20 41.21 (AV)| 1 260 0 54.00(AV) -12.79

Radiated Emissions (VERTICAL) CHO1

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2327.44 62.93 (PK)| 1 100 0 74.00(PK) -11.07
2327.44 50.16 (AV)| 1 100 0 54.00(AV) -3.84
2389.60 7298 (PK)| 1 350 0 74.00(PK) -1.02
2389.60 51.89 (AV)| 1 350 0 54.00(AV) -2.11

Radiated Emissions (HORIZONTAL) CH11

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2484.52 61.11 (PK)|] 1 210 0 74.00(PK) -12.89
2484.52 43.20 (AV)| 1 210 0 54.00(AV) -10.80

Radiated Emissions (VERTICAL) CH11

Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2485.20 71.50 (PK)| 1 190 0 74.00(PK) -2.50
2485.20 52.70 (AV)| 1 190 0 54.00(AV) -1.30

Notes : 1.Margin= Amplitude - Limits
2.Height of table for EUT placed: 0.8 Meter.
3.ANT= Antenna height.
4.Duty= Duty cycle correction factor.
5. Amplitude= Reading Amplitude — Amplifier gain+ Cable loss+ Antenna factor

(Auto calculate in spectrum analyzer)
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7.7 Test Result :
(802.11n HT40)
Radiated Emissions (HORIZONTAL) CHO1
Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2z) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2389.28 57.08 (PK)| 1 300 0 74.00(PK) -16.92
2389.28 4269 (AV)| 1 300 0 54.00(AV) -11.31
Radiated Emissions (VERTICAL) CHO1
Frequency Amplitude | Ant. Table Duty Limit Margin
(MH2) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2388.88 67.77 (PK)| 1 290 0 74.00(PK) -6.23
2388.88 5254 (AV)| 1 290 0 54.00(AV) -1.46
Radiated Emissions (HORIZONTAL) CH11
Frequency Amplitude | Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2483.80 58.18 (PK)| 1 270 0 74.00(PK) -15.82
2483.80 4288 (AV)| 1 270 0 54.00(AV) -11.12
Radiated Emissions (VERTICAL) CH11

Frequency Amplitude | Ant. Table Duty Limit Margin
(MHz) (dBuV/m) (m) | (Degree) | (dB) (dBuV/m) (dB)
2484.65 67.36 (PK)| 1 340 0 74.00(PK) -6.64
2484.65 5214 (AV)| 1 340 0 54.00(AV) -1.86

Notes : 1.Margin= Amplitude - Limits

2.Height of table for EUT placed: 0.8 Meter.

3.ANT= Antenna height.

4.Duty= Duty cycle correction factor.
5. Amplitude= Reading Amplitude — Amplifier gain+ Cable loss+ Antenna factor
(Auto calculate in spectrum analyzer)
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8. Antenna Requirements

8.1 Standard Applicable :

Page: 77 /80

For intentional device, according to 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.

According to 15.247 (b), if transmitting antennas of directional gain greater than 6 dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the antenna

exceeds 6dBi.

8.2 Antenna Construction

Model No ANT TYPE GAIN type of connector
1 98241MYYF029 8241 Flying Lead Antenna] 2.0 dBi Reverse SMA
2 98P21MYYFO001 2.4GHz PCB Antenna 2.0 dBi N/A
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Appendix |- EUT Test SETUP
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MEASUREMENT OF POWER LINE CONDUCTED RFI VOLTAGE

EUT

0.8M

LISN

Metal floor surfaced with 30mm of insulating material

Report Number: MLT1009P15002



ML

Technology Lab Page: 79/ 80

MEASUREMENT OF RADIATED EMISSION

r Antenna
Tower

4.0M

A
\

3.0M _
Receliver

Antenna

I T 1
| EUT f
[ ]

0.8M

Ground Plane

|
I O

\- RF Test
Receiver
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Appendix Il - (Brand / Trade Name & Model No. Multiple Listee)

Model No.

Trade Name

N/A

N/A
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Maximum Permissible Exposure

1. Introduction

In this document, we try to prove the safety of radiation harmfulness to the human body
for our product. The limit for Maximum Permissible Exposure (MPE) specified in FCC 1.1310
is followed. The Gain of the antenna used in this product is measured in a Fully Anechoic
Chamber (FAC), and also the maximum total power input to the antenna is measured.
Through the Friis transmission formula and the maximum gain of the antenna, we can
calculate the distance, away from the product, where the limit of MPE is reached.

Although the Friis transmission formula is a far field assumption, the calculated result of
that is an over-prediction for near field power density. We will take that as the worst case to
specify the safety range.

2. Description of EUT

Equipment Wireless ADSL IAD

Applicant Name COMTREND CORPORATION

3F-1, 10 Lane 609, Chung Hsin Road, Section 5 San Chung
City, Taipei Hsien, Taiwan 241

Manufacturer Name COMTREND CORPORATION

3F-1, 10 Lane 609, Chung Hsin Road, Section 5 San Chung
City, Taipei Hsien, Taiwan 241

Model No NexusLink 5700

FCC ID L9V5700

Applicant Address

Manufacturer Address

3. Classification

The antenna of this product, under normal use condition, is at least 20cm away from
the body of the user. Warning statement to the user for keeping at least 20cm or more
separation distance with the antenna should be included in users manual. So, this device is
classified as Mobile Device.
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4. Friis Formula

Friis transmission formula : Pd = (Pout*G) / (4*pi*r*2)

Where

Pd = power density in mW/cm”2
Pout = output power to antenna in mwW

G = gain of antenna in linear scale

Pi=3.1416

Page: 2/3

R = distance between observation point and center of the radiator in cm (20cm)

5. RF Exposure Limit :

According to FCC 1. 1310: The criteria listed in the following table shall be used to
evaluate the environmental impact of human exposure to radio frequency (RF) radiation as
specified in 1.1307(b)

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency Electric Field Magnetic Field [Power Density| Average Time
Range (MHz) | Strength (V/m) | Strength (A/m) | (mW/cm”2) (minutes)
(A)Limits For Occupational / Control Exposures
300-1500 F/300 6
1500-100,000 5 6

(B)Limits For General

Population / Unc

ontrolled Exposure

300-1500 F/1500 30
1500-100,000 1 30
6. Test Result:
802.11b
Frequency Max RF Power | TX Antenna | Testing Result MPE Limit
(MHz) (mW) Gain (dBi) (mW/cm”"2) (mW/cm”2)
2412 306.19 2.0 0.1267 1
2437 283.79 2.0 0.1174 1
2462 289.06 2.0 0.1196 1
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802.119g
Frequency Max RF Power | TX Antenna | Testing Result MPE Limit
(MHz) (mW) Gain (dBi) (mW/cm”"2) (mW/cm”2)
2412 178.23 2.0 0.0737 1
2437 159.22 2.0 0.0658 1
2462 178.23 2.0 0.0737 1
802.11n HT20
Frequency Max RF Power | TX Antenna | Testing Result MPE Limit
(MHz) (mW) Gain (dBi) (mW/cm”2) (mW/cm”2)
2412 356.45 2.0 0.1475 1
2437 386.36 2.0 0.1598 1
2462 363.07 2.0 0.1502 1
802.11n HT40
Frequency Max RF Power TX Antenna | Testing Result MPE Limit
(MH2z) (mW) Gain (dBi) (mW/cm”2) (mW/cm”2)
2422 221.81 2.0 0.0917 1
2437 208.92 2.0 0.0864 1
2452 226.98 2.0 0.0939 1
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