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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: PACE AMERICAS
310 PROVIDENCE MINE ROAD,
NEVADA CITY, CALIFORNIA 95959 UNITED STATES

EUT DESCRIPTION: 2WIRE WIRELESS 802.11b/g/n ADSL RESIDENTIAL GATEWAY
MODEL. 4111N, 4112N
SERIAL NUMBER: 37101E005077, 37101E005082.
DATE TESTED: NOVEMBER 9-19, 2010
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For UL CCS By: Tested By:
FRANK IBRAHIM THANH NGUYEN
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a WIRELESS 802.11b/g/n ADSL RESIDENTIAL GATEWAY.

5.2. DESCRIPTION OF MODEL(S) DIFFERENCES
4111N:
Ethernet WAN: 1 port (Fast Ethernet - 10/100)
Ethernet LAN: 4 port (Fast Ethernet - 10/100)
4112N:
Ethernet WAN: 1 port (10/100/1000)
Ethernet LAN: 1 port (GigE- 1000) - 3 ports (Fast Ethernet - 10/100)

4112N was selected as a representative model.

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 26.13 410.20
2412 - 2462 802.11g 25.59 362.24
2412 - 2462 802.11n HT20 24.89 308.32
2422 - 2452 802.11n HT40 22.31 170.22

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two stamped Metal PIFA antennas with, with a maximum gain of 2.72 dBi.
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5.5. SOFTWARE AND FIRMWARE

Gateway Firmware: 8.99.4.31-factory-41XX
Wireless driver: 5.60.120.1.cpe4.06L.2
Telnet: BusyBox v1.15.3

5.6. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. Radiated
emissions 30-1000 MHz was performed with the EUT set to the channel with highest output
power.

Worst-case data rates were provided by the client as follows:

802.11b Mode: (20 MHz BW operation) — 1Mbps, CCK

802.11g Mode: (20 MHz BW operation) — 6 Mbps, OFDM

802.11n MIMO HT20 Mode: (20 MHz BW operation) — MCSO0, 6.5Mbps, OFDM
802.11n MIMO HT40 Mode: (40 MHz BW operation) — MCSO0, 6.5Mbps, OFDM

EUT is for desktop configurations; therefore two possible orientations (X and Y) were
investigated and it was determined that orientation Y was worst-case, see photos for details.

Based on input from the client Chain 0 was selected as a default for testing the modes that
require tests on single chain, such as 11b, 11g, HT20 single chain, and HT40 single chain.

For conducted spurious and PPSD preliminary investigation was conducted for individual chains

versus combiner and it was determined that combiner was worst-case, therefore final
measurement were performed using combiner.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCCID
Laptop Dell Latitude 131L 2Wire, Inc #2 DoC

AC/DC Adapter Dell LAB5NS0-00 CN-0DF263-71615-71P-7FA6 DoC

AC/DC Adapter 2Wire, Inc. EADP-121LB A 2Wire, Inc # 1 N/A
1/0 CABLES

1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports

1 DC 1 DC Plug Unshielded 1.5m N/A

2 WLAN 1 RJ45 Unshielded 1.5m to the remote PC.

3 WLAN 3 RJ45 Unshielded 1.5m Unterminated

4 ADSL 1 RJ11 Unshielded 1.5m to the remote PC.
TEST SETUP

The EUT is a standalone device. Test software was used to exercise the radio.
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SETUP DIAGRAM FOR TESTS

Remote site

[

POWER SCOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST BEQUIPMENT LIST
Description Manufacturer Model Psset |CaDae |Cal Due
Antenng, Bilog 2 GHz nad Scences JB1 Q01011 [114/2000 (121182010
Preanplifier, 1300 MHz Aglent /HP 847D Q00835 [3/31/2000 [121192010
PSA Series SpedrumArdlyzer | Agilent /HP E4446A Q)00 152010 |452011
Power Veter Boontn HAARFPWRMHEer [Q01189 |3232010 | 3/23.2011
Power sensor Boonton 5006 6871 3232010 |3/232011
Antenna, Hom, 18 Gz BV0O 3115 QO0A5 [4/22/2000 121182010
Prearylifier, 26.5 G Aglent /HP 84498 QB2 (852009 [12172010
LISN, 30 MHz FOC LISNS0/250-25-2 NO2625 | 11/11/2010 |11/11/2011
LISN, 10 kHz~30VHz Solar 8012-50-R-24-BNC NO2481 |11/11/2010 |11/11/2011
EM Receiver R&S EHS 20 N236 682000 (562011
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7. ANTENNA PORT TEST RESULTS
7.1. 802.11b MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
1 2412 8.08 0.5
6 2437 8.50 0.5
11 2462 8.00 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH CH 1

e Agilent 05:49:22 Mowd, 2010

R T

Freg/Channel

Project: 1013155

Ref 30 dBm Atten 30 dB

A Mkr1 5.05 MHz
1.83 dB

#Peak

Center Freq
241200000 GHz
Start Freq
238700000 GHz
Stop Freq

2 43700000 GHz

6.4
dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):
FTun

Swp

Center 2.412 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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6 dB BANDWIDTH CH 6

5 Agilent 07:55:10 Moy 9, 2010

R T

Freg/Channel

#Peak
Log
10
B/
Offst
11

B

Dl
1.7
dBm

LghAv

V1 s2
S3 FC

Ref 30 dBm

Atten 30 dB

A Mkr1 8.50 MHz
0.22 dB

Center Freq
2 43700000 GHz

Start Freq
241200000 GHz
Stop Freq
246200000 GHz

CF Step
5.00000000 MHz
Auto Man

off):
FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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6 dB BANDWIDTH CH 11

i Agilent 08:09:22 Nowd, 2010

R T

Freg/Channel

Ref 30 dBm Atten 30 dB

A Mkr1 5.00 MHz
0.04 dB

#Peak

Center Freq
2 46200000 GHz
Start Freq
243700000 GHz

Stop Freq
2 48700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

FTun
Swp

Center 2.462 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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7.1.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
1 2412 10.1027
6 2437 10.7133
11 2462 10.0681
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99% BANDWIDTH

99% BANDWIDTH CH 1
- Agilent 09:38:00 MNov 18, 2010 R T
|

Measure

‘ Meas Off
| Channel Power
Ref21 dBm Atten 20 (B
#Sa ;

amp o______l________l_______ I 5 Occupied BW

Ch Freq 2.412 GHz Trig  Free
Oceupied Bandwidth Averages: 100 I |

Yy ‘ ACF

Multi Carrier

Center 2.412 00 GHz Span 30 MHz Pawer

#Res BW 300 kHz VBW 910 kHz Sweep 1.067 ms (1001 pts)

- - FPower Stat

Occupied Bandwidth Occ B % Purr 99.00 % CCDF
10.1027 MHz xdB 20048

Transmit Freq Error -22.073 kHz 1M?£e
 dB Bandwidth 13.117 MHz* 0
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

99% BANDWIDTH CH 6

W Agilenf 09:42:23 Now 18, 2010

R T

| Measure |

Ch Freg

Occupied Bandwidth

2.437 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 31 dBm

#Atten 30 (B

#Samp)

&

| Occupied BW

hUltl Carrier

Center 2.437 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

Sweep 1.067 ms (1001 pts)

P ower

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth
10.7133 MHz

187.578 kHz
13.862 MHz"

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

P ower Stat
CCDF

hlore
1of2
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

99% BANDWIDTH CH 11

i Agilent 09:43:63 Nov 18, 2010

R T | Measure |

Ch Freq

Occupied Bandwidth

2.462 GHz

Trig  Free

Averages: 100

Meas Off

Ref 31 dBm

#Atten 30 dB

#Samp

| (Channel Power

ed BYY

| Occupi

ACF

dB i A | |

Center 2.462 00 GHz

#Res BW 300 kHz

VBW 910 kHz

Sweep 1.067 ms (1001 p1s)

Span 30 MHZ

tulti Carrier

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
10.0681 MHz

74.0584 kHz
13.035 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

FPower Stat |

CCDF

hlore
10f2
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS
Channel Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power

(MHz) (dBm) (dB) (dBm) (dBm) (dB)

2412 9.51 11 20.51 30 -9.49

2 2417 13.43 11 24.43 30 -5.57

6 2437 15.13 11 26.13 30 -3.87

10 2457 12.57 11 23.57 30 -6.43

11 2462 9.51 11 20.51 30 -9.49
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

OUTPUT POWER

OUTPUT POWER CH 1

e Agilenf 10:42:28 Now 12, 2010

R T | Measure |

Ch Freq

Channel Power

2.412 GHz

Trig  Free

Averages: 100 I |

Meas Off

| Channel Power

Ref 20 dBm

#Atten 30 dB

#Samp

Occupied BW)

ACF

Multi Carrier

Center 2.412 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

FPaowier

Channel Power

9.51 dBm

/15.0000 MHz

Fower Spectral Density

-62.25 dBm/Hz

Power Stat
CCDF

Wlore
10f2

OUTPUT POWER CH 2

- Agilent 10:44:18

Moy 13,2010

R T

| heasure |

Ch Freg
Channel Power

2.417 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 20 dBm

#Atten 30 dB

| Channel Power

#Samp

Log
10

| ‘ Occupied BW

dB/

ACP

Multi Carrier

Center 2.417 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Power

Channel Power

13.43 dBm /15.0000 MHz

Power Spectral Density

-58.33 dBm/Hz

Power Stat
CCDF

Wore
1of2
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

OUTPUT POWER CH 6
dr Agilent 10:05:05 Now 18, 2010 R T | Measure |

Ch Freq 2437 GHz Trig  Free Weas Off

Channel Power Averages: 100 I |

Channel Power

Ref 20 dBm #Atten 30 (B
#Samp . Occupied B
Log

dB/ ‘
"’ ™ i Acp

WLl Carrier
P ower

Center 2.437 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Power Stat
Channel Power Fower Spectral Density CCDF

15.13 dBm /15.0000 MHz -56.63 dBm/Hz

hore
10f2
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

OUTPUT POWER CH 10

i Agilent 10:45:24 Nov 13,2010

R T | Measure |

Ch Freq 2,457 GHz

Trig  Free

Channel Power

Meas Off

Averages: 100 I |

Ref 20 dBm #Atten 30 dB

#Samp [

Channel Power
‘ Occupied BWY|

Center 2.457 00 GHz

#Res BW 1 MHz VBW 3 MHz

Span 30 MHz

ACF

tulti Carrier
Power

Sweep 1 ms (601 pts)

FPower Stat |

Channel Power

12.57 dBm /15.0000 MHz

Fower Spectral Density

CCDF

-59.19 dBm/Hz

hlore
10f2

OUTPUT POWER CH 11

e Agilent 11:13:13 Now 12,2010

R T | Measure |

Ch Freq 2.462 GHz

Channel Power

Trig  Free

Averages: 100

Ref 20 dBm #Atten 30 dB

#Samp

Meas Off

Channel Power

Occupied BW)

Center 2.462 00 GHz

#Res BW 1 MHz VBW 3 MHz

Span 30 MHz

ACF

Multi Carrier
FPaowier

Sweep 1 ms (601 pts)

Channel Power

9.51 dBm /15.0000 MHz

Fower Spectral Density

-62.25 dBm/Hz

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 10U131493-1

FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

7.1.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

1 2412 20.55

2 2417 24.36

6 2437 24.27

10 2457 2322

11 2462 20.461
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval, therefore
the power spectral density was measured using PSD Option 2 in accordance with FCC
document “Measurement of Digital Transmission Systems Operating under Section 15.247",
March 23, 2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz2) (dBm) (dBm) (dB)
1 2412 -3.132 8 -11.132
6 2437 -6.316 8 -14.316
11 2462 4.119 8 -12.119
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

POWER SPECTRAL DENSITY

PSD CH 1
- Agilent 03:42:05 Mov 18, 2010 R T
Mkr1 2.412 674 0 GHz

Ref 21.01 dBm Atten 30 dB -3.132 dBm
#Samp)
Log
10
dB/
Offst
11
iB
Dl
8.0
dBm
#PAvg
100
W1 sz
53 F§

AR
aff):
=50k
Swp

Center 2.412 583 3 GHz Span 300 kHz
#Res BW 3 kHz #WBW 9.1 kHz Sweep 100.7 ms (601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

PSD CH 6
- Agilent 03:44:43 Mov 18, 2010 R T
Mkr1 2.434 890 0 GHz

Ref 21.01 dBm Atten 30 dB 6.316 dBm
#Samp|
Log
10
B/
Offst
11
B
1]
8.0
dBm
#PAvg
100
W1 s2
53 F5

AR
aff):
=50k
Swp

Center 2.434 783 3 GHz Span 300 kHz
#Res BW 3 kHz #VBW 9.1 kHz Sweep 100.7 ms {601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

PSD CH 11 |
e Agilent 03:46:11 Mov 18, 2010 R T Peak Search
Mkr1 2.461232 9 GHz

Ref21.01 dBm Atten 30 dB 4.119 dBm eyt Pealk
#Samp

Log

10 ‘ )

dB/ Mext Pk Right

OHfst

1

18 Next Pk Left

8.0

dBm .

y Min Search

P Avyg

100

W1 S2

S3 FS Fl-Fk Search
AA

Fiif):

-90k Mkr © CF

Swp

Center 2.461 110 0 GHz Span 300 kHz ‘ M?ge

#Res BW 3 kHz #VBW 9.1 kHz Sweep 100.7 ms {601 p1s)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of RMS averaging over a time interval, therefore
the required attenuation is 30 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The EUT was set to transmit at mid channel, 30 dBc display line was set with reference to mid
channel level.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

Note: channels 1 and 11 were tested at the power levels of channels 2 and 10 respectively, the power

levels for CH2 and CH10 are higher than the power levels of CH1 and CH11; hence this is worst-case
measurement.
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 1

CH 1 BANDEDGE

e Agilent 14:29:112 Now 19, 2010

R T

Freg/Channel

Ref 27 dBm #Atten 20 dB

Mkr1 2.400 00 GHz
-27.99 dBm

#Peak
Log

10
dB/

Offst
17

dB
Dl

Center Freq
240000000 GHz
Start Freq
237000000 GHz

-12.0
dBm

LgAv

Stop Freq
243000000 GHz

CF Step
£.00000000 MHz
Auto Man

V1 52
S3 FC

AL
aff):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

CH 1 SPURIOUS

e Agilent 14:29:43 Nov 19, 2010

R T

Freq/Channel

Ref 27 dBm #Atten 20 (B

Mkr1 446 MHz
45.39 dBm

Center Freq
13.0150000 GHz

#Peak

Start Freqg
300000000 MHz

Stop Freg
26.0000000 SHz

dBm

CF Step

LgAv

2.A5700000 GHz
Auto JET

M1 S2
S3 FS

Freq Offset
0.00000000 Hz

AL
off}:

FTun

Signal Track
On off

Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

ﬁ,il
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 6

CH 6 REFERENCE

e Agilent 13:57:40 Mo 19, 2010

R T

Frag/Channel

Ref 27 dBm

#htten 20 B

Mkr1 2.437 48 GHz
18.03 dBm

#Peak
Log

Center Freq
243700000 GHz
Start Freq

2 40700000 GHz
Stop Freq

2 46700000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto Man|

V1 s2
S3 FC

AA

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

CH 6 SPURIOUS

W Agilenf 13:55:36 Mow 19, 2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 (B

Mkr1 471 MHz
42.34 dBm

#Peak

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

dBm

LghAv

CF Step
255700000 GHz
Auto Man

M1 s2
S3 FS

AL

off):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz

Stop 26.000 GHz |

#VBW 300 kHz Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 11

CH 11 BANDEDGE

- Agilent 14:31:42 Mo 19, 2010 R T [Freg/Channel

Mkr1 2.483 56 GHz Center E

2 ) enter Freq

Bef ?? dBm #htten 20 B 42.63 dBm 2 AB3E0000 GHz
#Peak

Log

Start Freq

245350000 GHz

Stop Freq

251350000 GHz

;IBl.n CF Step

600000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset

S3 FC : 0.00000000 Hz
AL

l M signai Track

FTun 1gnat lrac

Swp on O

Center 2.483 50 GHz Span 60 MHz ‘

#Res BW 100 kHz #WBW 300 kHz Sweep 5.8 ms (1001 pts)

CH 11 SPURIOUS

i Agilent 14:32:15 Now 19, 2010 R_T |FregiChannel

Mkr1 13.872 GHz Conter F

. } enter Freq

Ref 27 dBm #Atten 20 dB 4810 dBm o eo0n0 Gz
#Peak

Start Freq

30.0000000 MHz

Stop Freq

260000000 GHz

dBm CF Step
255700000 GHz
LgAv Auto Man

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AL

off): - e ik plliy, ]
FTun Signal Track

Swp On 8

Start 30 MHz Stop 26.000 GHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)

REACHED HERE IN MY REVIEW
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.2, 802.11g MODE IN THE 2.4 GHz BAND
7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
1 2412 16.42 0.5
6 2437 15.92 0.5
11 2462 16.08 0.5
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

6 dB BANDWIDTH

6 dB BANDWIDTH CH 1

v Agilent 08:47:21 Mowd, 2010 R T |FregiChannel

A MErT 16.42 MHz Contor F

ener Fred

Ref 30 dBm Atten 30 dB 1.95 dB
#Pazk 241200000 GHz
Start Freq
2.38700000 GHz
Stop Freq
243700000 GHz

3.1

(I.Bm CF Step
5.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Center 2.412 00 GHz Span 50 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)

6 dB BANDWIDTH CH 6
W Agilent 09:01:33 Now 9, 2010 R T |Freg/Channel

A Mkrl 1582 MHz

Center Freq
::Pe; 333 dBm Atten 30 dB 08298 I 5 43700000 GHz

Log

Start Freq
241200000 GHz

Stop Freq
2.45200000 GHz

9.3
dBm CF Step

5.00000000 MHz
LgAv uto

Vi s2
53 FC 0.00000000 Hz

Freq Offset

aff): :
ETun Signal Track

Swp On

Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)

Page 34 of 192
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

6 dB BANDWIDTH CH 11

e Agilent 08:23:47 Nowd, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 16.08 MHz
0.15 dB

#Peak

Center Freq
2 46200000 GHz
Start Freq
243700000 GHz

Stop Freq
2 48700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

FTun
Swp

Center 2.462 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 10U131493-1

FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

7.2.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
1 2412 16.6617
6 2437 16.8328
11 2462 16.5755

Page 36 of 192

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

99% BANDWIDTH

99% BANDWIDTH CH 1

e Agilenf 20:38:03 MNow 19, 2010 RT |FrequhanneI |

I I
Ch Freq 2.412 GHz Trig  Free

Oceupied Bandwidth Averages: 10 I |

Center Freq
241200000 GHz

| Start Freq
239700000 GHz

Ref 27 dBm #Atten 20 dB
#Samp | | Stop Freq
T S PO D A 2.42700000 GHz

CF Step
3.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Center 2.412 00 GHz Span 30 MHz
#Res BW 300 kHz #WBW 1 MHz Sweep 1 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

16.6617 MHz xdB  -26.00dB

Transmit Freq Error -94.389 kHz
 dB Bandwidth 20.183 MHz"
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

99% BANDWIDTH CH 6

W Agilenf 20:37:31 Now 19, 2010

R T

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

2.437 GHz

Trig  Free

Averages: 10

Center Freq
2 43700000 GHz

| Start Freq

Ref 27 dBm

#Atten 20 (B

242200000 GHz

#Samp)

Stop Freq

<

2.45200000 GHz

W o, £

Center 2.437 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 30 MHz

Sweep 1 ms (1001 pts)

CF Step
3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth
16.8328 MHz

58.300 kHz
28.254 MHz™

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

Signal Track
On off
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

99% BANDWIDTH CH 11
e Agilent 20:35:55 New 19, 2010 R T |FrequhanneI |

| |
Ch Freg 2.462 GHz Trig  Free 2 ‘%ggéggnl:gquz

| Start Freq
2.44700000 GHz

Ref 27 dBm #hAtten 20 B
#Samp Stop Freq
P P RO NI RN I 247700000 GHz

Occupied Bandwidth Averages: 10

CF Step
3.00000000 MHz
Auto

dB
Freq Offset

0.00000000 Hz

Center 2.462 00 GHz Span 30 MHz
#Res BW 300 kHz #WBW 1 MHz Sweep 1 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

16.5755 MHz xdB 260048

Transmit Freq Error 51.168 kHz
% dB Bandwidth 19.984 MHz*
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS FOR 6Mbps

Channel | Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
1 2412 8.26 11 19.26 30 -10.74
2 2417 12.14 11 23.14 30 -6.86
6 2437 14.59 11 25.59 30 -4.41
10 2457 11.86 11 22.86 30 -7.14
11 2462 8.73 11 19.73 30 -10.27
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

OUTPUT POWER 802.11g 6Mbps

OUTPUT POWER CH 1

e Agilent 18:39:58 Mov 12,2010 R T | heasure '
l

Ch Freq 2.412 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |

| Channel Power

Ref 10 dBm #Atten 20 dB
#Samp Occupied BW

‘ ACP

MUt Carrier
Center 2.412 00 GHz Span 44 WHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

Power Stat
Channel Power FPower Spectral Density CCDF

8.26 dBm /22.0000 MHz -65.16 dBm/Hz

MWore
1 0f2

OUTPUT POWER CH 2
- Agilent 20:29:41 Moy 12, 2010 R T | heasure I

Ch Freq 2.417 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |

| Channel Power

Bef 20 dBm #Atten 30 dB
#Samp | Occupied BW
' ‘ ACP

MUt Carrier
Center 2.417 00 GHz Span 44 WHz Powrer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

FPower Stat
Channel Power Power Spectral Density CCDF

12.14 dBm /22.0000 MHz -61.28 dBm/Hz

Wore
1of2
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

OUTPUT POWER CH 6

G Agilent 10:23:43 Nov 13, 2010

R T

| Measure

Ch Freg

Channel Power

2437 GH

z Free

Trig

Averages: 100

Meas Off

Ref 20 dBm

#Atten 30 (B

#Samp|

Log

10

Channel Power

Occupied BWY

dB/

Center 2.437 00 GHz
#Res BW 1 MHz

Span 44 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

‘ ACP

WLl Carrier
P ower

Channel Power

14.59 dBm /22.0000 MHz

Fower Spectral Density

-58.83 dBm/Hz

Fovier Stat
CCDF

hore
10f2

OUTPUT POWER CH 10

e Agilenf 10:26:40

Maow 13,2010

R T

Measure

Ch Freq

Channel Power

2.457 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

#Atten 30 dB

#Samp

Log

10

Channel Power
‘ Occupied BWY|

dB/

Center 2.457 00 GHz
#Res BW 1 MHz

Span 44 MHz

‘ ACP
tulti Carrier
Power

VBW 3 MHz Sweep 1 ms (601 pts)

Channel Power

11.86 dBm /22.0000 MHz

Fower Spectral Density

FPower Stat |
CCDF

-61.56 dBm/Hz

hlore
10f2
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

OUTPUT POWER CH 11
- Agilent 10:30:36 Nov 13, 2010 R T [ Measure |

Ch Freg 2 462 GHz Trig  Free Meas Off

Channel Power Averages: 100 I |

| (Channel Power

Ref 20 dBm #Atten 30 dB
#Samp I Occupied BW

- ‘ ACP

MUt Carrier
Center 2.462 00 GHz Span 44 WHz Power

#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
Power Stat |

Channel Power Fower Spectral Density CCDF
8.73 dBm /22.0000 MHz -64.69 dBm/Hz e

1af2
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REPORT NO: 10U131493-1

FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

7.2.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

802.11 g 6Mbps

Channel Frequency Power
(MHz) (dBm)

1 2412 19.445

2 2417 23.363

6 2437 25.314

10 2457 22458

11 2462 19.395
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.2.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval, therefore
the power spectral density was measured using PSD Option 2 in accordance with FCC
document “Measurement of Digital Transmission Systems Operating under Section 15.247",
March 23, 2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
1 2412 -8.990 8 -16.990
6 2437 -7.675 8 -15.675
11 2462 -8.812 8 -16.812
Page 45 of 192
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701C

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

POWER SPECTRAL DENSITY

PSD CH 1
- Agilent 03:50:44 Mov 18, 2010 R T
Mkr1 2.414 462 7 GHz

Ref 21.01 dBm Atten 30 dB £.990 dBm
#Samp)
Log
10
dB/
Offst
11
iB
Dl
8.0
dBm
#PAvg
100
W1 sz
53 F§

AR
aff):
=50k
Swp

Center 2.414 466 7 GHz Span 300 kHz
#Res BW 3 kHz #WBW 9.1 kHz Sweep 100.7 ms (601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

PSD CH 6
5 Agilent 03:52:37 Moy 18, 2010 R T

Mkr1 2.440 760 0 GHz
Ref 21.01 dBm Atten 30 dB -71.675 dBm
#Samp|
Log
10
B/
Offst
11
B

8.0
dBm
#PAvg
100
W1 s2
S3 FS
AR
affj:
=50k
Swp

Center 2.440 733 3 GHz Span 300 kHz
#Res BW 3 kHz #WVBW 9.1 kHz Sweep 100.7 ms {601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

PSD CH 11

e Agilenf 03:54:54 Now 18, 2010 RT
Mkr1 2.466 977 1 GHz

Ref 21.01 dBm Atten 30 dB 8.812 dBm
#Samp)

8.0
dBm

#PAvg
100
W1 S2
S3 FS
AA
aff):
=50k
Swp

Center 2.467 033 3 GHz Span 300 kHz
#Res BW 3 kHz #WBW 9.1 kHz Sweep 100.7 ms (601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.2.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-210 A8.5

Output power was measured based on the use of RMS averaging over a time interval, therefore
the required attenuation is 30 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The EUT was set to transmit at mid channel, 30 dBc display line was set with reference to mid
channel level.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

Note: channel 11 was tested at the power levels of channel 10, the power levels for CH10 is
higher than the power levels of CH11; hence this is worst-case measurement.
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REPORT NO: 10U131493-1

DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N

IC: 3439B-4100N

RESULTS

SPURIOUS EMISSIONS, CHANNEL 1

CH 1 BANDEDGE

- Agilent 14:47:44 Moy 19,2010 R T [|Freg/Channel

Mkr1 2.399 46 GHz Conter F

. ) enter Freq

Ref 27 dBm #Atten 20 dB 1988 dBm_ || yaoonnoo Gz
#Peak

Start Freq

2 37000000 GHz

Stop Freq

2. 43000000 GHz

dBm CF Step
£.00000000 MHz
LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AL

ETun Signal Track
Swp on O

Span 60 MHz ‘
Sweep 5.8 ms (1001 pts)

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

CH 1 SPURIOUS

G Agilent 14:48:12 Nov 19, 2010

R T

Freq/Channel

Ref 27 dBm #Atten 20 (B

Wkr1 13.924 GHz

48.17 dBm

#Peak
Log

10
dB/

Offst
17

iB
Dl

Center Freq
13.0150000 GHz

Start Freqg
300000000 MHz

Stop Freg
26.0000000 SHz

148
dBm

LgAv

CF Step
2.A5700000 GHz
Auto JET

M1 S2
S3 FS

AL
off}:

FTun
Swp

Start 30 MHz

#Res BW 100 kHz

Stop 26.000 GHz |

#VBW 300 kHz Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 2

CH 2 BANDEDGE

e Agilent 14:49:22 Now 19, 2010

R T

Frag/Channel

Ref 27 dBm

#htten 20 B

Mkr1 2.400 00 GHz
-20.89 dBm

#Peak
Log

Center Freq
240000000 GHz
Start Freq
237000000 GHz
Stop Freq
243000000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto Man|

V1 s2
S3 FC

AL

off):
FTun

Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

CH 2 SPURIOUS

W Agilenf 14:43:51 Now 19, 2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 (B

Mkr1 446 MHz
52.96 dBm

#Peak

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

dBm

LghAv

CF Step
255700000 GHz
Auto Man

M1 s2
S3 FS

AL

off):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 6

CH 6 REFERENCE

e Agilenf 14:44:41 Now 19, 2010

R T

Frag/Channel

Ref 27 dBm

#htten 20 B

Mkr1 2.444 50 GHz
15.17 dBm

#Peak
Log

Center Freq
243700000 GHz
Start Freq

2 40700000 GHz
Stop Freq

2 46700000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto Man|

V1 s2
S3 FC

AL

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

CH 6 SPURIOUS

W Agilenf 14:45:11 Now 19, 2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 (B

Mkr1 471 MHz
52.79 dBm

#Peak

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

dBm

LghAv

CF Step
255700000 GHz
Auto Man

M1 s2
S3 FS

AL

off):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz

Stop 26.000 GHz |

#VBW 300 kHz Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 11

CH 11 BANDEDGE

e Agilent 14:51:11 Now 19, 2010

R T

Frag/Channel

Ref 27 dBm

#htten 20 B

Mkr1 2.483 92 GHz
-32.01 dBm

#Peak
Log

Center Freq
2 48350000 GHz
Start Freq

2 45350000 GHz
Stop Freq

2 51350000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto Man|

V1 s2
S3 FC

AL

off):
FTun

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

CH 11 SPURIOUS

W Agilenf 14:51:39 Now 19, 2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 (B

Mkr1 13.664 GHz
47.96 dBm

#Peak

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

dBm

LghAv

CF Step
255700000 GHz
Auto Man

M1 s2
S3 FS

AL

off):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 10U131493-1

FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

7.3.

802.11n HT20 MODE IN THE 2.4 GHz BAND SINGLE CHAIN

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
1 2412 17.58 0.5
6 2437 17.17 0.5
11 2462 16.08 0.5
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

6 dB BANDWIDTH

6 dB BANDWIDTH CH 1

v Agilent 18:13:47 Mov 12,2010 R T |FregiChannel

& Mkrl 17.58 MHz Center F

enter Freq
Ref 30 dBm Atten 30 dB 00898 | 5 41200000 GHz

#Peak
Start Freq
233700000 GHz
Stop Freq
243700000 GHz

26

(I.Bm CF Step
5.00000000 hHz
LgAv Auto Ilan

V1 S2 Freq Offset
S3 FCl L il 000000000 Hz

a(f): .
ETun Signal Track
On Off

Swp

Center 2.412 00 GHz Span 50 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)

6 dB BANDWIDTH CH 6
s Agilent 13:00:50 Nov 13, 2010 R T |FregiChannel
& Mkl 17.17 MHz

Center Freq
::Pe; 333 dBm Atten 30 dB 1048 fl 5 3700000 GHz

Log

Start Freq
241200000 GHz

Stop Freq
2.45200000 GHz

9.3 '
dBm i CF Step

5.00000000 MHz
uto

LgAv

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): '
ETun Signal Track

On

Swp

Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

6 dB BANDWIDTH CH 11

e Agilent 08:23:47 Nowd, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 16.08 MHz
0.15 dB

#Peak

Center Freq
2 46200000 GHz
Start Freq
243700000 GHz

Stop Freq
2 48700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

FTun
Swp

Center 2.462 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
1 2412 17.5912
6 2437 17.7934
11 2462 17.6742
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

99% BANDWIDTH

99% BANDWIDTH CH 1
e Agilenf 20:34:55 Now 19, 2010 RT |FrequhanneI
| I

ChFreq  2.412 GHz Tig_Free ||, %SSEBDFE;QZ

Oceupied Bandwidth Averages: 10 I |

| Start Freq
239700000 GHz

Ref 27 dBm #Atten 20 dB
#Samp Stop Freq
242700000 5Hz

fyet

CF Step
3.00000000 hMHz
uto

Freq Offset
Center 2.412 00 GHz Span 30 MHz |[ 000000000 Hz
#Res BW 300 kHz #WBW 1 MHz Sweep 1 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.5912 MHz xdB  -26.00dB

Transmit Freq Error -96.134 kHz
 dB Bandwidth 20.484 MHz"

99% BANDWIDTH CH 6
# Agilent 20:35:36 Nov 19, 2010 R T [FregiChannel |

- Center Freq
ChFreg 2437 GHz Trig Free fl 5 y5700000 GHz

Occupied Bandwidth Averages: 10 I |

| Start Freq
2.42200000 GHz

Ref 27 dBm #Atten 20 (B
#Samp T T Stop Freq
Log & ! ! 245200000 GHz
10 ————————
dB/ =Ly bt b dpdr € CF Step

3.00000000 MHz
Auta tilan|

Freq Offset
Center 2.437 00 GHz Span 30 MHz || 000000000 Hz
#Res BW 300 kHz #WBW 1 MHz Sweep 1 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Qo BW % Pwr 89.00 % |llon off

17.7934 MHz xdB 260048

Transmit Freq Errar 10.243 kHz
x dB Bandwidth 27.243 MHz*
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

99% BANDWIDTH CH 11
e Agilent 20:35:08 New 19, 2010 R T |FrequhanneI |

| |
Ch Freg 2.462 GHz Trig  Free 2 ‘%ggéggnl:gquz

Start Freq
244700000 GHz

Stop Freq
2 47700000 GHz

Occupied Bandwidth Averages: 10 I |

Ref 27 dBm #Atten 20 dB
#Samp

CF Step
3.00000000 hHz
Ao hdan|

dB
Freq Offset

0.00000000 Hz

Center 2.462 00 GHz Span 30 MHz
#Res BW 300 kHz #WBW 1 MHz Sweep 1 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

17.6742 MHz xdB 260048

Transmit Freq Error 57878 kHz
% dB Bandwidth 20.025 MHz*
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS
Channel | Frequency | Limit Power Attenuator + Total | Margin
Cable Offset | Power
(MHz) (dBm) | (dBm) (dB) (dBm) (dB)
1 2412 30.00 8.79 11.00 19.79 | -10.21
2 2417 30.00 11.08 11.00 22.08 -7.92
6 2437 30.00 13.67 11.00 24.67 -5.33
10 2457 30.00 10.95 11.00 21.95 -8.05
11 2462 30.00 8.03 11.00 19.03 | -10.97
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

OUTPUT POWER

OUTPUT POWER CH 1
- Agilent 11:12:58 Nov 13, 2010 R T [ Measure |

Ch Freg 2.412 GHz Trig  Free Meas Off

(Channel Power
Ref 20 dBm #Atten 30 dB

#Samp } Occupied BV
Log

10 ‘

Channel Power Averages: 100 I |

dB/

ACF

tulti Carrier
Powvier

Center 2.412 00 GHz Span 44 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
Power Stat |

Channel Power Fower Spectral Density CCDF
8.79 dBm /22.0000 MHz -64.63 dBm/Hz

hlore
10f2

OUTPUT POWER CH 2
@ Agilent 17:35:10 Now 13, 2010 R T [ Measure |
| ]

Ch Freg 2417 GHz Trig  Free hleas Off

Channel Power Averages: 100 I |

Channel Power

Ref 20 dBm #Atten 30 (B
#Samp Occupied B
Log
10

dB/

WUt Carrier
P ower

Center 2,417 00 GHz Span 44 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Power Stat
Channel Power Fower Spectral Density

11.08 dBm /22.0000 MHz -62.34 dBm/Hz
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

OUTPUT POWER CH 6

e Agilent 17:19:44

Mow 13, 2010

R T

| heasure

Ch Freg

Channel Power

2.437 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

#Atten 30 dB

#Samp

Occupied BWY

ACP

MUt Carrier

Center 2.437 00 GHz
#Res BW 1 MHz

Span 48.08 MHz

VBW 3 MHz Sweep 1 ms {601 pts)

Power

Channel Power

13.67 dBm /25.0000 MHz

FPower Spectral Density

-60.31 dBm/Hz

Power Stat
CCDF

MWore
1 0f2

| OUTPUT POWER CH 10 |

e Agilent 17:28:17

Mow 13, 2010

R T

| heasure

Ch Freg

Channel Power

2.457 GHz

Trig  Free

Averages: 100 I |

Meas Off

| Channel Power

Ref 20 dBm

#Atten 30 dB

#Samp

Occupied BWY

Log

10

dB/

‘ ACP

Center 2.457 00 GHz
#Res BW 1 MHz

Span 44 MHz

VBW 3 MHz Sweep 1 ms {601 pts)

MUt Carrier
Power

Channel Power

10.95 dBm /22.0000 MHz

FPower Spectral Density
-62.47 dBm/Hz

Power Stat
CCDF

MWore
1 0f2
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

OUTPUT POWER CH 11

i Agilent 17:48:51 Nov 13,2010

R T | Measure |

Ch Freq 2.462 GHz

Channel Power

Trig  Free Meas Off

Averages: 100

Ref 20 dBm #Atten 30 dB

| (Channel Power

#Samp [

Log |

‘ Occupied BWY|

10

dB/

Center 2.462 00 GHz
#Res BW 1 MHz VBW 3 MHz

Sweep 1 ms (601 pts)

MUt Carrier
Span 44 MHz Power

Channel Power

8.03 dBm /22.0000 MHz

Fower Spectral Density CC
-65.40 dBm/Hz

FPower Stat

‘ ACF
DF

hlore
10f2
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REPORT NO: 10U131493-1

FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

7.3.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

1 2412 19.435

2 2417 22.198

6 2437 24.817

10 2457 21.892

11 2462 19.066
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.3.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval, therefore
the power spectral density was measured using PSD Option 2 in accordance with FCC
document “Measurement of Digital Transmission Systems Operating under Section 15.247",
March 23, 2005.

RESULTS
Channel Frequency PSD Limit | Margin
(MHz) (dBm) | (dBm) (dB)
2412 -11.878 8 -19.88
6 2437 -10.334 8 -18.33
11 2462 -11.138 8 -19.14
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

POWER SPECTRAL DENSITY

PSD CH 1
- Agilent 04:02:37 Mov 18, 2010 R T
Mkr1 2.412 6112 GHz

Ref 21.01 dBm Atten 30 dB -11.878 dBm
#Samp)
Log
10
dB/
Offst
11
iB
Dl
8.0
dBm
#PAvg
100
W1 sz
53 F§

AR
aff):
=50k
Swp

Center 2.412 633 3 GHz Span 300 kHz
#Res BW 3 kHz #WBW 9.1 kHz Sweep 100.7 ms (601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

PSD CH 6
- Agilent 04:05:08 Mov 18, 2010 R T
Mkr1 2.437 910 0 GHz

Ref 21.01 dBm Atten 30 dB -10.334 dBm
#Samp|
Log
10
B/
Offst
11
B
1]
8.0
dBm
#PAvg
100
W1 s2
53 F5

AR
aff):
=50k
Swp

Center 2.437 900 0 GHz Span 300 kHz
#Res BW 3 kHz #VBW 9.1 kHz Sweep 100.7 ms {601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

PSD CH 11
- Agilent 04:07:04 Mov 18,2010 R T
Mkr1 2.465 130 6 GHz

Ref 21.01 dBm Atten 30 dB -11.138 dBm
#Samp|
Log
10
B/
Offst
11
B
Dl
8.0
dBm
#PAvg
100
W1 sz
53 FS

AR
aff):
=50k
Swp

Center 2.465 166 7 GHz Span 300 kHz
#Res BW 3 kHz #VBW 9.1 kHz Sweep 100.7 ms (601 pts)
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REPORT NO: 10U131493-1 DATE: JANUARY 4, 2011
FCC ID: PGR2W4100N IC: 3439B-4100N

7.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of RMS averaging over a time interval, therefore
the required attenuation is 30 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The EUT was set to transmit at mid channel, 30 dBc display line was set with reference to mid
channel level.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

Note: channels 1 and 11 were tested at the power levels of channels 2 and 10 respectively, the

power levels for CH2 and CH10 are higher than the power levels of CH1 and CH11; hence this
is worst-case measurement.
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

RESULTS

SPURIOUS EMISSIONS, CHANNEL 1

CH 1 BANDEDGE

- Agllent 15:02:08

Moy 19,2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 dB

Mkr1 2.399 76 GHz
-16.59 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237000000 GHz
Stop Freq
243000000 GHz

dBm

LgAv

CF Step
£.00000000 MHz
Auto Man

V1 52
S3 FC

AL
aff):

FTun
Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

CH 1 SPURIOUS

e Agilent 15:03:24

Mov 19, 2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 (B

Mkr1 13.223 GHz
48.51 dBm

#Peak

Center Freq

13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv

CF Step
259700000 GHz

M1 s2
S3 FS

AL
off):

FTun
Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (1001 pts)

Freq Offset
000000000 Hz

Signal Track
Cn
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 6

CH 6 REFERENCE

W Agilent 14:59:40

MNaow 19,2010

R T

Frag/Channel

Ref 27 dBm

#htten 20 B

Mkr1 2.441 98 GHz
15.18 dBm

#Peak
Log

Center Freq
243700000 GHz
Start Freq

2 40700000 GHz
Stop Freq

2 46700000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto Man|

V1 s2
S3 FC

AL

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

CH 6 SPURIOUS

T Agilent 15:00:04

Mov 19, 2010

R T

Freg/Channel

Ref 27 dBm

#Atten 20 (B

Mkr1 13.664 GHz
4717 dBm

#Peak

Center Freq

13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv

CF Step
288700000 GHz
Auto Mdan|

M1 s2
S3 FS

AL
off):

FTun
Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (1001 pts)

Freq Offset
000000000 Hz

Signal Track
Cn
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REPORT NO: 10U131493-1
FCC ID: PGR2W4100N

DATE: JANUARY 4, 2011
IC: 3439B-4100N

SPURIOUS EMISSIONS, CHANNEL 11

CH 11 BANDEDGE

e Agilent 15:04:37 Now 19, 2010

R T

Frag/Channel

Ref 27 dBm #htten 20 B

Mkr1 2.484 16 GHz
-28.33 dBm

#Peak
Log

Center Freq
2 48350000 GHz
Start Freq

2 45350000 GHz
Stop Freq

2 51350000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto Man|

V1 s2
S3 FC

AL
off):

FTun

Swp

Center 2.483 50 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

CH 11 SPURIOUS

e Agilent 15:05:12 Mov 19, 2010

R T

Mkr1 15.015 GHz
48.04 dBm

Freg/Channel

Center Freq
13.0150000 GHz

Ref 27 dBm
#Peak

#Atten 20 (B

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
288700000 GHz
Auto Mdan|

dBm
LgAv

M1 S2
S3 FS
AL
off):
FTun
Swp

Freq Offset
000000000 Hz

Signal Track
Cn

Start 30 MHz
#Res BW 100 kHz

Stop 26.000 GH