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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Cisco-Linksys LLC
121 Theory Drive
Irvine, CA 92617, USA

EUT DESCRIPTION: Wireless-N Gigabit Router
MODEL.: M20
SERIAL NUMBER: CCS #2263
DATE TESTED: April 01 - 07, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 PASS
INDUSTRY CANADA RSS-GEN lIssue 2 PASS

Compliance Certification Services, Inc. (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 CCS based on interpretations and/or observations of test results. 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 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. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

0 v e i ..
= \‘) ,:;‘_/“‘. +
, - ‘ s

THU CHAN VIEN TRAN
EMC MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

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

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

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

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/-2.3dB
Radiated Emission +/- 3.4 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 N Gigabit Router and manufactured by Broadcom Corporation. Model

number is M20.

5.2.

MAXIMUM OUTPUT POWER

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

2400 to 2483.5 MHz Authorized Band

RZ;quu?I\r/]layz) Mode Peak Power (dBm) Output Power (mW)
2412 - 2462 802.11b Legacy 23.14 206.06
2412 - 2462 802.11g Legacy 24.36 272.90
2412 - 2462 802.11n 20MHz MIMO 26.65 462.38
2422 - 2452 802.11n 40MHz MIMO_MCS 0 24.68 293.76
2422 - 2452 802.11n 40MHz MIMO_MCS 12 25.73 374.11
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 802.11b/g/n antennas, with the maximum gain of 1.50dBi for both main and

aux ports.

Antennas combinations for 2x3 (CCD) modes test

10*log[10*(ant
Main Port | Aux Port 10~ (ant main/10)+
Antenna | Antenna | 10*(Ant | 10*(Ant main/10)+ 10~ (ant aux/10)]
Frequency Band Antennas comnbination Gain Gain Main /10) | Aux/10) | 10*(ant aux/10) (dBi)
2.4 GHz Compact Balanced antenna 1.50 1.50 1.413 1.413 2.825 4.51

5.4.

SOFTWARE AND FIRMWARE

The test utility softwares used during testing were Internet Explorer (GUI), Telnet setting and
Command prompt.
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5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case data rate for each mode is determined to be as follows, based on preliminary
tests of the chipset utilized in this radio.

The worst-case data rate for each mode is determined to be as follows, based on input from the
manufacturer of the radio.

All final tests in the 802.11b mode were made at 1 Mb/s.

All final tests in the 802.11g mode were made at 6 Mb/s.

All final tests in the 802.11n HT20 mode were made at Modulation Coding Schemes of MCS
Index 0.

All final tests in the 802.11n HT40 mode were made at Modulation Coding Schemes of MCS
Index 0 and index 12.

Investigation that the Power Spectral Density and Conducted Spurious as measured through a
combiner with both chains operating simultaneously is worst case.
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5.6. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
PERIPHERAL SUPPORT EQUIPMENT LIST
Description | Manufacturer Model Serial Number FCC ID
Laptop PC Dell Inspiron 4150 CN-901014-7016657K-01JT DoC
AC Adapter Dell AA-20031 N/A N/A
AC Adapter Inertronic EXA0604UB 827 N/A
/0 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.2m N/A
2 DC 1 DC Unshielded 1.2 m | Ferrite on laptop's end
2 DC 1 DC Unshielded 1.5m N/A
3 Ethernet 1 RJ45 Unshielded 1.0m N/A
TEST SETUP

The EUT is connected to a host laptop computer via Ethernet cable during the test. Test
software exercised the radio card.
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SETUP DIAGRAM

EUT
(Access Point S ———\
[ |
——
2 |
I~ |
| 2 : -—-
|
- AC Adapter
T
AC Adapter 1 |

AC Mains
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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 EQUIPMENT LIST

Description Manufacturer |Model Asset Cal Due
Antenna, Horn, 18 GHz EMCO 3115 C00945 04/22/09
Spectrum Analyzer, 26.5 GHz |Agilent/ HP E4440A C01161 08/06/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 11/14/09
Preamplifier, 26.5 GHz Agilent/ HP 8449B C00749 12/01/09
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 09/19/09
Preamplifier, 1300 MHz Agilent/ HP 8447D C00885 03/31/10
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01011 02/11/10
Peak Power Meter Boonton 4541 N/A 01/15/10
Peak / Average Power Sensor |Boonton 57318 N/A 02/02/10
Peak Power Meter Agilent / HP E4416A C00963 12/04/09
Peak / Average Power Sensor |Agilent / HP E9327A C00964 12/07/09
4.0 GHz High Pass Filter Micro Tronics HPM13351 N/A N/A
2.4 - 2.5 Reject Filter Micro Tronics BRM50702 N/A N/A
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/06/09
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/29/09
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  |N02481 10/29/09
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7. ANTENNA PORT TEST RESULTS
71. 802.11b MODE

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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)
Low 2412 8.17 0.5
Middle 2437 8.00 0.5
High 2462 8.00 0.5

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

e Agilenf 10:44:27 Apr 3, 2009 R T |Freg/Channel
Project. 09UT2467 & Mikrl 847 MHz
Ref 20 dBm Atten 20 dB -1.09 dB Center Freq

Pl 241200000 GHz

Log

10 Start Freq
dB/ 2.36700000 GHz
Offst ]

17.5

dB Stop Freq
ol 243700000 GHz

o

14
dBm CF Step
500000000 MHz
LgAv Auto hdan
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
oi: Signal Track
FTun ignal Trac
Swp on off

Center 2.412 00 GHz
#Res BW 100 kHz

Span 30 MHz
#Sweep 20 ms (601 pts)

—

#VBW 300 kHz
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6 dB BANDWIDTH MID CH

e Agilent 10:57:30 Apr 3, 2009 R T |FregiChannel
Project: 09L112457 & hkel 8.00 MHz
Ref 20 dBm Atten 20 dB 0.48 dB Center Freq

“Peak 243700000 GHz

Log
10 & < Start Freq
dB/ 2.41200000 GHz
Offst

17.5

JB Stop Freq

DI 246200000 GHz

5.0

dBm CF Step
5.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset
S3 FCL 0.00000000 Hz
off):

ETun Signal Track
Swp On off
Center 2.437 00 GHz Span 50 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)

6 dB BANDWIDTH HIGH CH

W Agilent 11:48:01 Apr 3, 2003 R T |Freg/Channel

Project: 09U12467 4 Mkrl 800 MHz Conter F
enter Freq

Ref 20 dB Atten 20 B -0.16 dB

e ften 2 ¢ 2 45200000 GHz

Log
10 & & Start Fraq
dB/ 243700000 GHz
Offst
17.5
dB Stop Freq
ol 248700000 GHz

3.5

dBm CF Step
5.00000000 MHz

LgAv Auta il

Ilan,
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off): :
FTun Signal Track
Swp On off
Center 2.462 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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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)
Low 2412 10.0203
Middle 2437 10.3517
High 2462 10.1095

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilenf 10:45:43 Apr 3, 2009

R T |FrequhanneI |

- Center Freq
Ch Freg 2412 GHz Trig  Free 5 41200000 GHz
Occupied Bandwidth I |
| Start Freq
- 2.38700000 GHz
Project: 09U12467
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 2.43700000 GHz
10 O
dB/ Y = CF Step
Offst 5.00000000 MHz
17.5 iy, Auta filan
dB AT N AN i Lol by ]
i I | i | Freq Offset

Center 2.412 00 GHz
#Res BW 110 kHz

#VBW 330 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Signal Track

Occupied Bandwidth Oce BW % Pur

10.0203 MHz * dB
Transmit Freq Error -62.869 kHz
x dB Bandwidth 12,890 MHz"

99.00 %
-26.00 dB

On Off
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99% BANDWIDTH MID CH
5 Agilent 10:67:53 Apr 3, 2009
|

R T |FrequhanneI |

Center Freq

Ch Freg 2437 GHz Trig  Free 3 43700000 GHz
Occupied Bandwidth I |
| Start Freq
2.41200000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 B
#Samp| [ [ [ Stop Freq
Log B AT I:> 246200000 GHz
10 . -
dB/ CF Step
Offst 5.00000000 MHz
17.5 i Auto tan
dB Ll i I | R
I | | | | Fraq Offset

Center 2.437 00 GHz 0.00000000 Hz

#Res BW 110 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

#VBW 330 kHz

Signal Track
Off

Occupied Bandwidth Occ BW % Pur 99.00 % |llon
10.3517 MHz xdB -26.00 dB

Transmit Freq Error 94.079 kHz

x dB Bandwidth 12.323 MHz*

99% BANDWIDTH HIGH CH

w Agilent 11:48:21 Apr3, 2002

# R T | Swieep |
| |

Sweep Time
Ch Freg 2462 GHz Trig  Free 100.0 ms
Occupied Bandwidth I | huta Man
| Swieep
Single Cont
Praject: D8U12467
Ref 20 dBm Atten 20 dB Auto Sweep
#Samp) I I Time
Log |
wJ ) ' N sooyl
dB/ Gate
Offst Al LN Off
17.5
dB Dbt i
[ | Gate Setup A
Center 2.462 00 GHz Span 50 MHz
#Res BW 110 kHz #VBW 330 kHz #Sweep 100 ms {601 pts)
- - Points
Occupied Bandwidth Oce BW % Pur 99.00 % B01
1 0 1 095 MHZ »dB -26.00 dB
Transmit Freq Error 30.742 kHz
# dB Bandwidth 12.936 MHz*
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7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency | Peak Power Meter Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 23.01 30 -6.99
Middle 2437 23.14 30 -6.86
High 2457 23.04 30 -6.96
High 2462 21.96 30 -8.04
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7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)
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 a peak measurement, therefore the power
spectral density was measured using PSD Option 1 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)
Low 2412 -2.51 8 -10.51
Middle 2437 -0.40 8 -8.40
High 2457 -1.97 8 -9.97
High 2462 -2.13 8 -10.13

POWER SPECTRAL DENSITY

PSD LOW CH

5 Agilent 17:08:31 Apr 6, 2009 T |FregiChannel
Project. 09012457 WMki1 2.413 590 0 GHz

Ref 20 dBm Atten 20 dB 251 dBm || Center Freq

#Peak 2.41358000 GHz

Log

10 Start Freq
dB/ 2.41343000 GHz
Oftfst g

17.5

dB Stop Freq
ol 241373000 GHz

8.0

dBm CF Step
30.0000000 kHz

LgAv Auto han

W1 S2 Freq Offset

53 FS 000000000 Hz

off): )

=50k Signal Track

Swp on off

Center 2.413 580 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

Page 17 of 141

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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 CCS.




REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20 IC: 3839A-M20
PSD MID CH
e Agilent 11:02:33 Apr 3, 2009 R T |FregiChannel
Project: 0912457 Mkr1 2.436 222 0 GHz Conter E
enter Freq
E;Lgli dBm Atten 20 B 0.40 dBm 5 43530000 GHs

Log
10 Start Freq
dB/ & 2.43615000 GHz
Offst

17.5

dB Stop Freq

DI 2.43645000 GHz

8.0

dBm CF Step
30.0000000 kHz

LgAv Auto han

W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off):

=50k Signal Track
Swp On off
Center 2.436 300 0 GHz Span 300 kHz | |

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s {601 pts)

PSD HIGH CH

W Agilent 11:39:51 Apr 3, 2003 R T |Freg/Channel

Project: 09U12467 M1 2.455 783 1 GHz Conter F
enter Freq

Ref 20 dB Atten 20 B -1.97 dB

Peak [— Ll =M 5 45575000 GHz

Log

10 Start Freq
dB/ 2 48560000 GHz
Offst )i

17.5

dB Stop Freq
ol 2 45550000 GHz

8.0

dBm CF Step
30.0000000 kHz
LgAv Auto il

Ilan,
W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off): :
=50k Signal Track
Swp On off
Center 2.455 750 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13030-1

FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

PSD HIGH CH

W Agilent 11:57:01 Apr3, 2002

R T |Freg/Channel

Project: D8U12467
Ref 20 dBm

Atten 20 dB

WMki1 2.4612219 GHz
213 dBm || Center Freq

#Peak
Log

10
dB/

Offst
17.5

dB
Dl

246115000 GHz

Start Freq
245100000 GHz

Stop Freq
245130000 GHz

i

8.0
dBm

LgAv

Auto

CF Step
30.0000000 kHz
han

W1 S2
S3 F§

off):
=50k

n

Swp

Center 2.461 150 0 GHz
#Res BW 3 kHz

ZVBW 10 kHz

#Sweep 100 s (601 pts)

Span 300 kHz |

Freq Offset
0.00000000 Hz

Signal Track
Off

[
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (5)
Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 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 spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 10:52:09 Apr3, 2002 R T |Freg/Channel
Project: 09UT2467 Mkrl 2.412 50 GHz
Ref 20 dBm Atten 20 dB 5.11dm || Center Freq

#Peak 240000000 GHz

Log
10 Py Start Freq
dB/ 237500000 GHz
Offst
17.5
dB Stop Freq
oI 242500000 GHz

-14.9

dBm CF Step

500000000 MHz
LgAv Auto Man
V1 S2 Freq Offset
53 FC 0.00000000 Hz
all: Signal Track
FTun Ignal lrac
5 On Off
wp

Center 2.400 00 GHz Span 50 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20 IC: 3839A-M20
LOW CH SPURIOUS
e Agilent 10:54:22 Apr 3, 2009 R T Marker
Project: 09U12457 Mki2 25.117 GHz
Ref 20 dBm Atten 20 (B 4356 dBm || Slect Marker
#Peak T T2 3 4
Log P
10 Marker Trace
dB/ Aute 1 2 3
Offst
17.5
JB Readodut ||
DI o Fregquency
149 - I L ot
dBm harker Table
LgAv On Off
Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) MWarker All Off
Matkar Trace Type X Bz Amplitude
1 1 Freq 2419 GHz 2.01 dBm
z 1) Freq 25117 GHz -3 56 dBm ‘
Mare
2of2

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

- Agilenf 11:03:01 Apr 3, 2003 R T |Freg/Channel

Project: D8U12467 Mkr1 2.436 50 GHz Conter

enter Freq

E;Lili: dBm Atten 20 dB 11.39 dBm 2 43700000 GHe

Log <

10 Start Freq

dB/ 241200000 GHz

Offst

17.5

dB Stop Freq

DI 246200000 GHz

8.6

dBm CF Step
5.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset

S3 FC 0.00000000 Hz

mff): :

FTun Signal Track

Swp on off

Center 2.437 00 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

MID CH SPURIOUS

e Agilent 11:03:55 Apr 3, 2009 R T Marker
Project: 09U12457 Mki2 24.831 GHz
Ref 20 dBm Atten 20 (B 4358 dBm || Slect Marker
“Pe: T2 3 4
“Peak
Log
10 Marker Trace
dB/ Aute 1 2 3
Offst
17.5
JB Readodut ||
DI o Fregquency
56 s raptred ol i s 8
dBm harker Table
LgAv On off
Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) MWarker All Off
Matkar Trace Type X Bz Amplitude
1 1 Freq 2445 GHz 40,10 dBm
z 1) Freq 24,831 GHz -3 55 dBm

More

20f2

o !

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

% Agilent 11:52:58 Apr 3, 2009 R T [FregChannel
Project. 0912467 Miit zas150 6z |1

Ref 20 dB Atten 20 dB 9.91dB enter Freq
Poak [ LS S 2 45350000 GHz

Log o

10 Start Freq
dB/ 245350000 GHz
Offst

17.5

dB Stop Freq
oI 250850000 GHz

-10.1

dBm CF Step
1. 5.00000000 MHz
LgAv Auto hdan

V1 Sz Freq Offset
S3 FC e 0.00000000 Hz
off): :

FTun Signal Track
Swp On off
Center 2.483 50 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

HIGH CH SPURIOUS

e Agilent 11:53:37 Apr 3, 2009 R T Marker
Project: 09U12457 Mki2 24.883 GHz
Ref 20 dBm Atten 20 (B 44.90 dBm 1Sele§t Magrker '
“Peak o = = =
Log
10 Marker Trace
dB/ Auto 1 2 3
Offst
17.5
JB Readodut ||
DI = Fregquency
104 I T S N
dBm harker Table
LgAv On Off
Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) MWarker All Off
Matkar Trace Type X Bz Amplitude
1 1 Freq 2471 GHz 0.03 dBm
z 1) Freq 24583 GHz 44,00 dBm ‘
Mare
2of2
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

7.2,

802.11g MODE

7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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)
Low 2412 14.67 0.5
Middle 2437 13.83 0.5
High 2462 15.00 0.5
6dB BANDWIDTH
6 dB BANDWIDTH LOW CH
e Agilenf 12:12:11 Apr 3, 2009 R T |Freg/Channel
Project: 09U12457 & Mkrl 14,67 hiHz Contor F
I enter Freq
::;;fl? dBm Atten 20 dB 063 dB 2 1200000 GHe
Log R
10 Start Freq
dB/ 238700000 GHz
Offst 3 &
17.5
dB Stop Freq
oI 243700000 GHz
2.8
dBm CF Step
5.00000000 MHz
LgAv Auto tan
V1 Sz Freq Offset
S3 FC 0.00000000 Hz
off): :
FTun Signal Track
Swp On off
Center 2.412 00 GHz Span 30 MHz |
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
|
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

6 dB BANDWIDTH MID CH

e Agilent 12:37:54 Apr 3, 2009 R T |FregiChannel
Project: 0912467 4 Mkl 13.83 MHz Corter F
enter Freq

Ref 20 dBm Atten 20 (B -1.11 dB

“Peak 2 43700000 GHz

Log

10 o . Start Freq

dB/ 2.41200000 GHz

Offst

17.5

JB Stop Freq

DI 246200000 GHz

3.3

dBm CF Step
5.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off):

ETun Signal Track
Swp On off
Center 2.437 00 GHz Span 50 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)

6 dB BANDWIDTH HIGH CH

W Agilent 13:34:48 Apr3, 2009 R T [Freg/Channel

Project: 091112457 & Mkrl 15,00 MHz Conter F
enter Freq

Ref 20 dB Atten 20 dB 062 dB

e ften 2 ¢ 2.46200000 GHz

Log

10 Start Freq
dB/ 243700000 GHz
Offst h'd

17.5

dB Stop Freq
ol 2 45700000 GHz

2.8

dBm CF Step
5.00000000 MHz

LgAv Auta il

Ilan,
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off): :
FTun Signal Track
Swp On off
Center 2.462 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

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.

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 16.2883
Middle 2437 16.3311
High 2462 16.3413
RESULTS

99% BANDWIDTH

99% BANDWIDTH LOW CH
e Agilent 12:12:53 Apr 3, 2002
l

R T |FrequhanneI |

Center Freq

Ch Freg 2.412 GHz Trig  Free 3 41200000 GHz
Occupied Bandwidth I |
| Start Freq
- 2.35700000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp I Stop Freq
243700000 GHz
Log ! 3
o CFS
dB/ = < tep
Offst 5.00000000 MHz
17.5 bl d I Auto Ian
dB | i I |
| | | Freq Offset
Center 2.412 00 GHz Span 50 MH || D-00000000 Hz

#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms {601 pts)

- - Signal Track
Occupied Bandwidth Oce BW % Pur 93.00% (lon off
16.2883 MHz »d5 2600 dB
Transmit Freq Error 7.907 kHz
% dB Bandwidth 17 976 MHz*
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE:

JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH MID CH

e Agilent 12:38:15 Apr 3, 2009

R T |FrequhanneI |

ChFreq  2.437 GHz Tig_Free || %?SEEEDF o
Occupied Bandwidth I |
| Start Freq
2.41200000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp T T Stop Freq
Log o | oal Lo 246200000 GHz
10
dB/ CF Step
Offst [l /] LY I 00w, || 5-00000000 MHz
17.5 Ao han
B |
i Freq Offset

Center 2.437 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 50 MHz 100000000 Hz

#Sweep 100 ms (601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

16.3311 MHz

-12.280 kHz
17.209 MHz"

Occ BW % Pwr
x dB

59.00% |[|on
-26.00 dB

Signal Track
Off

99% BANDWIDTH HIGH CH

# Agilenf 13:46:38 Apr 3, 2002

R T |FrequhanneI |

- Center Freq
Ch Freg 2462 GHz Trig  Free 3 4F200000 GHz
Occupied Bandwidth I |
| Start Freq
- 243700000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp T T Stop Freq
245700000 GH
Log i3 l I ‘
10 L AT,
dB/ > = CF Step
Offst 5.00000000 MHz
1.5 Lo il fudhle [lfAUL Ian
dB [ |
I | | Freq Offset
Center 2.462 00 GHz Span 50 MH || D-00000000 Hz
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % |llon off
16 3413 MHZ »dB -26.00 dB
Transmit Freq Error -5.728 kHz
# dB Bandwidth 17.509 MHz*
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency | Peak Power Meter Limit Margin
Reading

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

Low 2412 21.84 30 -8.16
Low 2417 23.85 30 -6.15
Middle 2437 24.36 30 -5.64
High 2457 23.95 30 -6.05
High 2462 21.91 30 -8.09
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)
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 a peak measurement, therefore the power
spectral density was measured using PSD Option 1 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)
Low 2412 -9.69 8 -17.69
Low 2417 -5.73 8 -13.73
Middle 2437 -1.26 8 -9.26
High 2457 -5.50 8 -13.50
High 2462 -10.21 8 -18.21

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilenf 12:18:08 Apr 3, 2003 R T |Freg/Channel
Project: D8U12467 Mkr1 2.412 302 5 GHz Conter
K enter Freq
E;Lili: dBm Atten 20 dB 9.69 dBm 2 1730000 GHe
Log R
10 Start Freq
dB/ 241215000 GHz
Offst
17.5
dB ‘ Stop Freq
2.41245000 GHz
1]
8.0
dBm CF Step
30.0000000 kHz
LgAv Auto IMan|
W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off): )
=50k Signal Track
Swp On off
Center 2.412 300 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13030-1

FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

PSD LOW CH

e Agilent 12:33:22 Apr 3, 2009

Project: 0912467
Ref 20 dBm

Atten 20 B

Mkr1 2.415 4410 GHz

#Peak
Log

10
dB/

Offst
17.5
dB

1]

R T |FregiChannel
Center Freq
503 dBm_fl 41530000 GHe
Start Freq
2 41615000 GHz

©

Stop Freq
241545000 GHz

8.0
dBm

LgAv

CF Step
30.0000000 kHz
Auto hdan|

W1 S2
S3 FS|

off):

Fraq Offset
000000000 Hz

=50k
Swp

Signal Track
On Off

Center 2.415 300 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz | |
#Sweep 100 s {601 pts)

PSD MID CH

e Agilent 13:01:27 Apr3, 2002 R T | PeakSearch
Project: 09U12467 Mkr1 2.438 007 7 GHz

Ref 20 dBm Atten 20 dB -1.26 dBm MNext Peak
#Peak

Log

" Next Pk Right
dB/ M & 9
Offst

17.5 “| Al

dB Mext Pk Left
Dl

8.0

dBm

‘ Min Search

LgAv

W1 S2

S3 FS§ Fk-Pk Search
off):

>50k Mkr @ CF
Swp

Center 2.437 950 0 GHz Span 300 kHz | ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

PSD HIGH CH

e Agilenf 13:14:41 Apr3, 2002 R T | PeakSearch
Project: 09U12467 Mkr1 2.456 2316 GHz

Ref 20 dBm Atten 20 dB -5.50 dBm MNext Feal
#Peak

Log

10 Next Pk Right
dB/ & 9
Offst o

1?.5 — T . ke '] L PP T T TR AR al AL AT

dB Mext Pk Left
Dl

8.0

dBm

‘ Min Search

LgAv

W1 S2

S3 FS§ Fk-Pk Search
off):

=50k Mkr @ CF
Swp

Center 2.456 100 0 GHz Span 300 kHz | | M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD HIGH CH
e Agilenf 13:41:20 Apr 3, 2009 R T [Freg/Channel
Project: 02U12467 Mkr1 2.462 303 0 GHz Conter F
K enter Freq
ﬁef 20 dBm Atten 20 dB 10.21 dBm 3 46230000 GHe
#Peak
Log
10 Start Freq
dB/ 246215000 GHz
Offst
17.5
dB Stop Freq
DI 246245000 GHz
8.0
dBm CF Step
30.0000000 kHz
LgAv Auto han
W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off):
=50k Signal Track
Swp On off
Center 2.462 300 0 GHz Span 300 kHz | |
#Res BW 3 kHz ZVBW 10 kHz #Sweep 100 s {601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (5)
Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 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 spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

W Agilent 12:18:23 Apr3, 2009 R T |Freg/Channel
Project: 02U12467 Mkr1 2.413 00 GHz Conter F
enter Freq
Bef 20 dBm Atten 20 dB 4.98 dBm 2 40000000 GHe
#Peak
Log
10 & Start Freq
dB/ 2.37500000 GHz
Offst
17.5
dB Stop Freq
DI 242500000 GHz
-15.0
dBm CF Step
5.00000000 MHz
LgAv Auto tdan
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off):
ETun Signal Track
5 On Off
wp
Center 2.400 00 GHz Span 50 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

LOW CH SPURIOUS

e Agilenf 12:19:09 Apr 3, 2009 R T Marker
Mki2 24.857 GHz

Ref 20 dBm Atten 20 dB 43.91 aBm || Select Marker

#Peak | ! 2 3 4

Log o

10 Marker Trace

dB/ Autn 1 2 3

Offst

17.5

dB Readodut ||

. & Fregquency

15.0 S -

dBm Marker Table

LgAv On Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Mader Trace
1 (1
2 (1

Type X hotis
Freq 2.419 GHz
Freq 24857 ¢Hz

Amplitude
0.13 dBm
-43.81 dBm

MWarker All Off

More

20f2

o !

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

e Agilenf 13:01:55 Apr 3, 2009 R T |Freg/Channel
Project: D8U12467 Mkr1 2.434 00 GHz Conter
enter Freq

E;Lili: dBm Atten 20 dB 9.29 dBm 2 43700000 GHe

Log o

10 Start Freq

dB/ 241200000 GHz

Offst

17.5

dB Stop Freq

DI 246200000 GHz

-10.7

dBm CF Step
5.00000000 MHz

LgAv Auto han

V1 Sz Freq Offset

S3 FC 0.00000000 Hz

off): .

FTun Signal Track

Swp On off

Center 2.437 00 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

MID CH SPURIOUS

- Agilent 13:02:42 Apr 3, 2009

R T |FregiChannel

Project: 0912467

Mkr2 24.883 GHz

Ref 20 dBm Atten 20 (B 44.00 dBm_f| | 3%?25%50': geﬂ
“Peak |
Log 4
10 Start Freq
dB/ 30.0000000 MHz
Offst
175
JB Stop Freq
oI || 25.0000000 GHz
107 IV P TSN SO
dBm CF Step
250700000 GHz
LgAv Ao tlan|
Start 30 MHz Stop 26.000 GHz = Offset
“Res BW 100 kHz #VBW 300 KHz  Sweep 2.482 s (1001 pts) 0 ooonooon s
Matker Trace Type X, s Amplitude
1 ') Freq 2.445 GHz 377 dBm
z ) Freq 24883 GHz -44.00 dBm

Signal Track
Off

B

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

e Agilenf 13:41:53 Apr 3, 2009 R T |Freg/Channel

Project: D8U12467 Mkr1 2.462 50 GHz Conter

enter Freq

E;Lili: dBm Atten 20 dB 4.92 dBm 2 350000 GHe

Log

10 o Start Freq

dB/ 245850000 GHz

Offst

17.5

dB Stop Freq

DI 250850000 GHz

-15.1

dBm CF Step
5.00000000 MHz

LgAv Auto hdan

V1 Sz Freq Offset

S3 FC 0.00000000 Hz

off): :

FTun Signal Track

Swp On off

Center 2.483 50 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20 1C: 3839A-M20
HIGH CH SPURIOUS
e Agilenf 13:42:42 Apr 3, 2009 R T Marker
Project: 09U12457 Mki2 24.935 GHz
Ref 20 dBm Atten 20 (B 43.93 dBm 1Sele§t Magrker '
“Peak | = = =
Log
10 4 Marker Trace
dB/ Aute 1 2 3
Offst
17.5
JB Readodut ||
DI & Fregquency
5.1 TR I B PR ST S
dBm harker Table
LgAv On Off
Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) MWarker All Off
Matkar Trace Type X Bz Amplitude
1 1 Freq 2471 GHz -0.12 dBm
z 1) Freq 24,035 GHz 42,03 dBm ‘
Mare
2of2
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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 Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2412 14.08 13.25 0.5
Middle 2437 15.08 14.75 0.5
High 2462 15.08 14.92 0.5

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

e Agilenf 15:09:57 Apr 3, 2009 R T |Freg/Channel
Project: 09U12467 & Mirl 14.08 MHz Conter F

Ref 20 dB Atten 20 dB -1.41 dB enter Freq
ek Lt 241200000 GHz

Log

10 Start Freq
dB/ 2.36700000 GHz
Offst & »

17.5

dB Stop Freq
ol 243700000 GHz

3.2

dBm CF Step
5.00000000 MHz
LgAv Auto han
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
o Signal Track
FTun Ignal lrac
Swp on off
Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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IC: 3839A-M20

6 dB BANDWIDTH MID CH, CHAIN 1

e Agilent 15:51:40 Apr 3, 2009 R T |FregiChannel
Project: 0912467 4 Mkl 15.08 MHz Corter F

i enter Freq
Ref 20 dBm Atten 20 B 4.33 dB 5 43700000 GHs
#Feak
Log
10 ° Start Freq
dB/ 2.41200000 GHz
Offst
17.5
JB Stop Freq
DI 246200000 GHz
0.8
dBm CF Step

) 5.00000000 MHz

LgAv Auto hdan
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off):
ETun Signal Track
Swp On off
Center 2.437 00 GHz Span 50 MHz |
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)

6 dB BANDWIDTH HIGH CH, CHAIN 1

W Agilent 16:57:22 Apr 3, 2003 R T |Freg/Channel

Project: 09U12467 & Mkl 1508 MHz

Ref 20 dBm Atten 20 dB 247 dB Center Freq

P aak 2 46200000 GHz

Log

10 Start Freq

B/ 243700000 GHz

Offst h'd

17.5

B Stop Freq

- 2 45700000 GHz

3.4

dBm CF Step
5.00000000 MHz

LgAv Auto Ian

Vi s2 Freq Offset

S3 FC 0.00000000 Hz

o) )

ETun Signal Track

Swp On Off

Center 2.462 00 GHz Span 30 MHz ‘

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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IC: 3839A-M20

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

e Agilenf 15:12:10 Apr 3, 2003 R T |FregiChannel
Project: 09U12467 A Mkrl 1325 MHz Corter F
ener Fred

Ref 20 dBm Atten 20 dB 1.44 dB

“Peak 2 41200000 GHz

Log

10 Start Freq

dB/ 238700000 GHz

Offst

17.5

dB Stop Freq

DI 243700000 GHz

-1.8

dBm CF Step
5.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset

S3 FC 0.00000000 Hz

off):

ETun Signal Track

Swp On off

Center 2.412 00 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH, CHAIN 2

e Agilenf 15:52:32 Apr 3, 2009 R T |Freg/Channel

Project: 09U12467 & Mkrl 14.75 WHz Corter F

Ref 20 dBm Atten 20 (B 281 dB enter Freq

P ealk 243700000 GHz

Log

10 Start Freq

dB/ o 241200000 GHz

Offst

17.5

dB Stop Freq

oI 246200000 GHz

0.5

dBm CF Step
m 5.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset

53 FC 000000000 Hz

oi: Signal Track

FTun ignal lrac

Swp on off

Center 2.437 00 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)
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0

DATE: JANUARY 15, 2010

IC: 3839A-M20

6 dB BANDWIDTH HIGH CH, CHAIN 2

W Agilent 16:58:27 Apr 3, 2009 R T |Freg/Channel

Project: 09U12467 A Mkl 14,92 MHz

Ref 20 dBm Atten 20 dB 0.20 dB Center Freq

PRy 246200000 GHz

Log B

10 Start Freq

dB/ 243700000 GHz

Offst L

17.5

B Stop Freq

- 245700000 GHz

2.8

dBm CF Step
500000000 MHz

LgAv uto JUET

V1 Sz Freq Offset

S3 FC 0.00000000 Hz

o) )

ETun Signal Track

Swp On Off

Center 2.462 00 GHz Span 30 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

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 Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2412 17.5466 17.4170
Middle 2437 17.4509 17.5331
High 2462 17.5176 17.4629

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1
0 Agilent 15:10:45 Apr 3, 2009 R T [FregiChannel |
l

Ch Freg 2412 GHz Trig Free |f 5 Eggéggul:ge'_‘qz
Occupied Bandwidth I |
| Start Freq

238700000 GHz

Praject: D8U12467

Ref 20 dBm Atten 20 dB

#Samp T T Stop Freq
243700000 GHz

Log % l |

i . Y CFS
dBY Y = tep
Offst 5.00000000 MHz
17.5 [l [jaute Man

1B }
‘ I Freq Offset
Center 2.412 00 GHz Span 50 MH || D-00000000 Hz
#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % |llon ? off
17.5466 MHz Hd5 260048
Transmit Freq Error -1.887 kHz
% dE Bandwidth 18.341 hHz*
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DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH MID CH, CHAIN 1

- Agilenf 15:52:04 Apr 3, 2009

R T |FrequhanneI |

ChFreq 2437 GHz Tig_Free || %?SS‘SEDF&%
Occupied Bandwidth I |
| Start Freq
2.41200000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp T T T Stop Freq
Log o il T N 2.46200000 GHz
10
dB/ i = CF Step
Offst [ kLW 1AL T T TV £.00000000 MHz
17.5 Auto tan
dB
Fraq Offset

Center 2.437 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

0.00000000 Hz

#Sweep 100 ms (601 pts)

Occupied Bandwidth

17.4509 MHz
Transmit Freq Error 59.948 kHz
x dB Bandwidth 18.281 MHz"

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Signal Track
On Off

99% BANDWIDTH HIGH CH, CHAIN 1

e Agilent 16:57:41 Apr3, 2002

R T

|FrequhanneI |

Center Freq

Ch Freg 2462 GHz Trig  Free 3 4F200000 GHz
Occupied Bandwidth I
| Start Freq
- 2.43700000 GHz
Project: D3U12467
Ref 20 dBm Atten 20 B
#Samp I Stop Freq
2.48700000 GHz
Log & } >
10 ...... k! L] L TITER
B/ S < CF Step
Offst 5.00000000 MHz
17.5 | Ll |l[Auto Man
dB I I | |

Center 2.462 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track

Oco BW % Pwr

9200 % |l|on

off

Occupied Bandwidth
17.5176 MHz

»dB -26.00 dB

Transmit Freqg Error
% dB Bandwidth

-40.040 kHz
18.511 MHz™

Page 41 of 141

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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



REPORT NO: 10U13030-1
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99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

e Agilent 15:12:30 Apr 3, 2003

R T |FrequhanneI |

Center Freq

Ch Freg 2412 GHz Trig  Free 3 417200000 GHz
Occupied Bandwidth I |
| Start Freq
- 238700000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp I I Stop Freq
2.43700000 GHz
Log 7y | S
10
dB/ =~ = CF Step
Offst 5.00000000 MHz
175 b bl datiimh] ! Auto Ian
dB I I i
| | | Freq Offset
Center 2.412 00 GHz Span 50 MH | D-00000000 Hz
#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pur 92.00 % |llon off
17.4170 MHz xdB  -26.00dB
Transmit Freq Error 29.736 kHz
% dB Bandwidth 18.155 MHz*

99% BANDWIDTH MID CH, CHAIN 2

i Agilent 15:52:56 Apr 3, 2009

R T | System |

Ch Freq 2437 GHz Trig  Free || Show Errors »
Occupied Bandwidth I |
| Fower Onf |
- Preset
Project: 09U12467
Ref 20 dBm Atten 20 dB
#Samp) i | Time/Date Y
Log VI !
R
10
dB/ 4 [~
Offst | .La il W 3 Alignments ¥
17.5
dB
Config /O ¥

Center 2.437 00 GHz
#Res BW 200 kHz

Span 50 MHz

#VBW 560 kHz

#Sweep 100 ms {601 pts)

Reference M

Occupied Bandwidth Occ BWY % Pr 99.00 %
17.5331 MHz xdB -26.00 dB
Transmit Freqg Error -25.356 kHz 1[\"1?;9
% dB Bandwidth 18.225 MHz™ ?
I
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FCC ID: Q87-M20 IC: 3839A-M20
99% BANDWIDTH HIGH CH, CHAIN 2
% Agilent 1G:58:45 Apr 3, 2009 R T [Freq/Chamel |
|
ChFreq  2.452 GHz Tig_Free || ‘%SEEBE'I: (rsquz
Occupied Bandwidth I
| Start Freq
- | 243700000 GHz
Project: 09U12467
Ref 20 dBm Atten 20 (dB
#Samp T T Stop Freq
Log I | 2.45700000 GHz
10 el O 2
B/ > < CF Step
Offst 500000000 MHz
17.5 | d bl foads, TR [[Rute Mar|
B i ML
| Freq Offset
Center 2.462 00 GHz Span 50 MH || D-00000000 Hz
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % |l|on off
17 4629 MHZ x»dB  -265.00 dB
Transmit Freqg Error -50.153 kHz
# dB Bandwidth 158.075 MHz*
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency | Limit | Chain1 | Chain2 | Total | Margin
Power Power | Power

(MHz) (dBm) | (dBm) (dBm) | (dBm) | (dB)
Low 2412 30.00 22.88 22.79 2585 | -4.15
Low 2417 30.00 23.59 23.38 26.49 | -3.51
Mid 2437 30.00 23.61 23.67 26.65 | -3.35
High 2457 30.00 23.28 23.19 26.25 | -3.75
High 2462 30.00 22.68 22.43 2557 | 443
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)
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 a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 -4.29 8 -12.29
Low 2417 -1.68 8 -9.68
Middle 2437 -0.45 8 -8.45
High 2457 -2.76 8 -10.76
High 2462 -6.50 8 -14.50

RESULTS

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

e Adilenf 15:20:12 Apr 3, 2009 R T |FregiChannel
Project: 09L112457 Mkr1 2.412 316 6 GHz
Ref 20 dBm Atten 20 dB 4.29 dBm Center Freq

#Peak 241225000 GHz

Log

10 Start Freq
dB/ 2.41210000 GHz
Offst o

17.5

dB Stop Freq
oI 2.41240000 GHz

8.0

dBm CF Step
30.0000000 kHz
LgAv Auto han
W1 S2 Freq Offset
53 FS 000000000 Hz
aff): )
=50k Signal Track
Swp On off

Center 2.412 250 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s {601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

PSD LOW CH, WITH COMBINER

e Agilent 15:37:34 Apr 3, 2009 R T |FregiChannel
Project: 09L112457 Mkr1 2.417 317 1 GHz
Ref 20 dBm Atten 20 dB -1.68 dBm Center Freq

#Peak 241730000 GHz

Log
10 Start Freq
dB/ 241715000 GHz
Offst

17.5

JB Stop Freq

DI 241745000 GHz

8.0

dBm CF Step
30.0000000 kHz

LgAv Auto han

W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off):

=50k Signal Track
Swp On off
Center 2.417 300 0 GHz Span 300 kHz | |

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s {601 pts)

PSD MID CH, WITH COMBINER

W Agilent 15:48:24 Apr3, 2009 R T [Freg/Channel
Project: 091112457 Mkl 2.442 003 5 GHz
Ref 20 dBm Atten 20 dB .45 dBm Center Freq

#Peak 2.44200000 GHz
Log =
10 Start Freq
dB/ 244185000 GHz
Offst

17.5

dB Stop Freq
DI 244215000 GHz

8.0

dBm CF Step
30.0000000 kHz

LgAv Auta il

Ilan,
W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off): :
=50k Signal Track
Swp On off
Center 2.442 000 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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PSD HIGH CH, WITH COMBINER

e Agilent 15:23:09 Apr 3, 2009 R T |FregiChannel
Project: 0912467 Mkr1 2.457 256 3 GHz Corter

E enter Freq
!Ilef 20 dBm Atten 20 B 2.76 dBm 5 45730000 GHe
#Peak
Log
10 Start Freq
dB/ 2.45715000 GHz
Offst 2
17.5
dB Stop Freq
DI 245745000 GHz
8.0
dBm CF Step

30.0000000 kHz

LgAv Auto han

W1 S2 Freq Offset
S3 FS 0.00000000 Hz
off):

=50k Signal Track
Swp On off
Center 2.457 300 0 GHz Span 300 kHz | |

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s {601 pts)

PSD HIGH CH, WITH COMBINER

e Agilenf 16:54:15 Apr3, 2002 R T [Freg/Channel
Project: 09012457 Mkr1 2.467 012 5 GHz

Ref 20 dBm Atten 20 dB 6.50 dBm Center Freq
“Peak 246700000 GHz

Log

10 _ Start Freq
dB/ 2 46685000 GHz
Offst

17.5 $

(IB ........... Stop Freq
o1 2 46715000 GHz

6.0
dBm CF Step

30.0000000 kHz
LgAv Auto Ian
W1 52 Freq Offset
S3 Fs 000000000 Hz
off): )
=50k Signal Track
Swp On Off
Center 2.467 000 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

|
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (5)
Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 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 spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER
- Agilent 15:21:17 Apr3, 2009 R T |Freg/Channel
Project: 02U12467 Mkr1 2.417 00 GHz Conter F
enter Freq
E;Lili': dBm Atten 20 dB 7.62 dBm 2 40000000 GHe
Log
10 e Start Freq
dB/ 2.37500000 GHz
Offst
17.5
dB Stop Freq
DI 242500000 GHz
124
dBm CF Step
5.00000000 MHz
LgAv Auto tan
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off):
ETun Signal Track
Sw On off
p
Center 2.400 00 GHz Span 50 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
I
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20 IC: 3839A-M20
LOW CH SPURIOUS, WITH COMBINER
e Agilenf 15:22.28 Apr 3, 2009 R T |FregiChannel
Project: 0912467 & Mk2 O Hz Corter F
enter Fraq
Ref 20 dBm Atten 20 (B 0.00 dB
iPeak I 130150000 GHz
Log P
10 Start Freq
dB/ 30.0000000 MHz
Offst
17.5
JB Stop Freq
oI 26.0000000 GHz
24 i L PP W
dBm CF Step
259700000 GHz
LgAv Auto han
Start 30 MHz Stop 26.000 GHz = Offset
“Res BW 100 kHz #VBW 300 KHz  Sweep 2.482 s (1001 pts) 0 ooonooon s
Markar Trace Type X foie Amplitude
1 1 Freq 2.419 GHz 3.38 dBm
ZR 1 Freg 258494 GHz -44.23 dBm ‘
25 1 Freq 0 Hz 0.00 dB On8|gna| Trac&

MID CH REFERENCE, WITH COMBINER

e Agilenf 15:48:58 Apr 3, 2009 R T [Freg/Channel
Project: 09UT2467 Mkrl 2.442 00 GHz
Ref 20 dBm Atten 20 dB 11.61 dBm || _ Center Freg

#Peak | T 243700000 GHz

Log & )
10 Start Freq
dB/ 2.41200000 GHz
Offst

17.5

dB Stop Freq
oI 2 45200000 GHz

84

dBm CF Step
T || 500000000 MHz

LgAv Auto Man

V1 S2 Freq Offset

53 FC 0.00000000 Hz

off): )

FTun Signal Track

Swp On off

Center 2.437 00 GHz Span 50 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

MID CH SPURIOUS, WITH COMBINER

e Agilent 15:49:39 Apr 3, 2009 R T Marker
Project: 09U12467 Mki2 24.961 GHz

Ref 20 dBm Atten 20 dB 4447 dBm || Select Marker
“Peak o2z 3 4
Log

10 Marker Trace
dB/ Anto 1 2 3
Offst

17.5

JB Readodut ||
DI o Fregquency
B4 ol " » o

dBm Marker Table
LgAv On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Markar Trace Type
1 [} Freq
H [} Freq

X, Pois
2.445 GHz
24.961 GHz

Amplitude
7.54 dBm
-44.47 dBm

MWarker All Off

More
2of2

e
-
|

HIGH CH BANDEDGE, WITH COMBINER

e Agilenf 16:54:39 Apr 3, 2009 R T [Freg/Channel

Project: 00L12457 Mkr1 2.464 50 GHz

Ref 20 dBm Atten 20 dB 6.58 dBm [ Center Freq

P o ak 2 48350000 GHz

Log B

10 g Start Freq

dB/ s 2 45350000 GHz

Offst

17.5

(B Stop Freq

- 2 A0350000 GHz

-13.4

dBm CF Step
5.00000000 MHz

LgAv Auto Man

V1 Sz Freq Offset

S3 FC 000000000 Hz

off): :

FTun Signal Track

Swp On Off

Center 2.483 50 GHz Span 50 MHz |

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13030-1

FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

HIGH CH SPURIOUS, WITH COMBINER

e Agilent 15:55:45 Apr 3, 2009 R T Marker
Project: 03U12467 Mki2 17.430 GHz

Ref 20 dBm Atten 20 dB 4522 dBm || Select Marker
“Peak T o2 3 4
Log 4

10 Marker Trace
B/ Auto 1 2 3
Offst

17.5

B Readodut ||
DI > Fregquency
3.4 _ _ A S P

dBm Marker Table
LgAv On Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LELE
1
2

Trace
1
1

Type
Freq
Freq

X Pz
2471 ¢Hz
17430 GHz

Amplitude
2.00 dBm
-45.22 dBm

MWarker All Off

More
2of2

e
-
|
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.4. 802.11n HT40 MODE IN THE 2.4 GHz BAND - MCS 0

7.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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 Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2422 36.13 35.73 0.5
Middle 2437 34.93 36.27 0.5
High 2452 33.87 36.27 0.5
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REPORT NO: 10

U13030-1

FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

e Agilenf 17:21:08 Apr 3, 2003 R T |FregiChannel

Project: 0912457 A Mkrl 3613 MHz

Ref 20 dBm Atten 20 dB 0.2 dB Center Freq

ek 2 42200000 GHz

Log

10 Start Freq

B/ 235200000 GHz

Offst

17.5 L o3

B Stop Freq

- 2 45200000 GHz

7.9

dBm CF Step
5.00000000 MHz

Lglv Auto han

Vi s2 Freq Offset

S3 FC 0.00000000 Hz

o (f):

FTun Signal Track

Swp On Off

Center 2.422 00 GHz Span 80 MHz |

FRes BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH, CHAIN 1

5 Agilenf 17:59:23 Apr 3, 2009 R T |Freg/Channel

Project: 09U12467 & Mkl 34,93 MHz

Ref 20 dBm Atten 20 dB 0.57 dB Center Fraq

P ek 243700000 GHz

Log B

10 Start Freq

dB/ 2.39700000 GHz

Offst o [

17.5

B Stop Freq

- 247700000 GHz

4.4

dBm CF Step
5.00000000 MHz

LgAv uto Man

V1 S2 Freq Offset

S3 FC 0.00000000 Hz

o) )

FTun Signal Track

Swp on Off

Center 2.437 00 GHz Span 80 MHz |

ZRes BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

6 dB BANDWIDTH HIGH CH, CHAIN 1

W Agilent 18:23:45 Apr 3, 2009 R T |Freg/Channel

Project: 00L12457 A Mkrl 33.87 hHz

Ref 20 dBm Atten 20 dB -178 dB Center Freq

PRy 245200000 GHz

Log B

10 Start Freq

dB/ 2.41200000 GHz

Offst

17.5 4

(B Stop Freq

- 2458200000 GHz

7.3

dBm CF Step
8.00000000 MHz

LgAv Auto Man|

Vi s2 Freq Offset

S3 FC 0.00000000 Hz

off): :

FTun Signal Track

Swp on Off

Center 2.452 00 GHz Span 80 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

e Agilenf 17:26:00 Apr 3, 2003 R T |FregiChannel

Project: 0912457 A Mkrl 3573 MHz

Ref 20 dBm Atten 20 dB 1,62 dB Center Freq

ek 2 42200000 GHz

Log

10 Start Freq

B/ 235200000 GHz

Offst

17.5 ¢ b

B Stop Freq

- 2 45200000 GHz

7.0

dBm CF Step
5.00000000 MHz

LgAv uto Man|

Vi s2 Freq Offset

S3 FC 0.00000000 Hz

o (f):

FTun Signal Track

Swp On Off

Center 2.422 00 GHz Span 80 MHz ‘

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

Page 54 of 141

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4031B

FAX: (510) 661-0888



REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

6 dB BANDWIDTH MID CH, CHAIN 2

e Agilenf 18:00:18 Apr 3, 2009 R T |FregiChannel
Project 09012467 % Mkl 3627 MHz

Ref 20 dBm Atten 20 dB 0.27 4B Center Freq
Py 2 43700000 GHz

Log

10 Start Freq
B/ 2.39700000 GHz
Offst

175 < R

B Stop Freq
ol 247700000 GHz

7.1

dBm CF Step
5.00000000 MHz

Lglv Auto han

V1 S2 Fraq Offset
S3 FC 000000000 He
off):

FTun Signal Track
Swp On Off
Center 2.437 00 GHz Span 80 MHz |

ZRes BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)

6 dB BANDWIDTH HIGH CH, CHAIN 2

W Agilent 18:24:41 Apr3, 2009 R T [Freg/Channel
Project: 09012457 & Mkrl 36 27 MHr

Ref 20 dBm Atten 20 dB 034 dB Center Freq
4P eak 2.45200000 GHz

Log

10 Start Freq
dB/ 241200000 GHz
Offst

17.5 < >

B Stop Freq
- 249200000 GHz

7.8

dBm CF Step
8.00000000 MHz

LgAv Auto Ian

Vi s2 Freq Offset

S3 FC 0.00000000 Hz

a
i {f): )
ETun Signal Track
Swp On Off
Center 2.452 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

7.4.2. 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 Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2422 36.0468 36.3581
Middle 2437 35.9201 36.3041
High 2457 36.1161 36.1860
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

R T |FrequhanneI |

e Agilent 17:21:33 Apr 3, 2003
|
- Center Freq
Ch Freg 2422 GHz Trig  Free 3 49900000 GHz
Occupied Bandwidth I
| Start Freq
- 235200000 GHz
Project: D8U12467
Ref 20 dBm Atten 20 (B
#Samp T Stop Freq
Log - ! 2.46200000 GHz
10 # il &
B/ S < CF Step
Offst 5.00000000 MHz
B i i i
| | i | Freq Offset
0.00000000 Hz

Center 2.422 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz

#Sweep 100 ms (601 pts)

- - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % |l|on off
36.0468 MHz xdB  -26.00dB
Transmit Freg Error 95.314 kHz
% dB Bandwidth 37.891 MHz*

99% BANDWIDTH MID CH, CHAIN 1

R T |FrquChanneI |

5 Agilent 17:69:50 Apr 3, 2009
|
- Center Freq
Ch Freg 2.437 GHz Trig  Free 3 43700000 GHz
Occupied Bandwidth I
| Start Freq
- 2.39700000 GHz
Project: 09U12467
Ref 20 dBm Atten 20 dB
ESamy| I I Stop Freq
247700000 GHz
Log ol |
10 o TR e il ‘A’
B/ Y = CF Step
Offst 5.00000000 MHz
175 T | i ffuto Man
dB
Freq Offset
0.00000000 Hz

Center 2.437 00 GHz
ERes BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz

#Sweep 100 ms (601 pts)

x dB Bandwidth

38.5862 MHz™

. . Signal Track
Occupied Bandwidth Occ BW % Pwr  99.00% (o off
35.9201 MHz xdB  -26.00 dB
Transmit Freq Error 98.729 kHz
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH HIGH CH, CHAIN 1

% Agilent 18:24:04 Apr3, 2002

R T

|FrquChanneI |

Center Freq

I
Center 2.452 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Ch Freg 2.452 GHz Trig  Free 3 45000000 GHz
Occupied Bandwidth I
| Start Freq
- 2.41200000 GHz
Project: 09U12467
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log - & 2.49200000 GHz
10 "l J i
B/ S - CF Step
Offst 5.00000000 MHz
175 M fA e Fu P LRSI Y| E Man
dB i i
| Freq Offset
0.00000000 Hz

Span 80 MHz

#Sweep 100 ms {601 pts)

. . Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % |ffon off
36.1161 MHz »dB -26.00 dB
Transmit Freqg Error -35.059 kHz
% dB Bandwidth 38.339 MHz™
99% BANDWIDTH, CHAIN 2
99% BANDWIDTH LOW CH, CHAIN 2
e Agilent 17:28:17 Apr 3, 2009 RT |FrequhanneI
|
- Center Freq
Ch Freg 2422 GHz Trig  Free 3 49900000 GHz
Occupied Bandwidth I
|| Start Freq
- 2.33200000 GHz
Project: D8U12467
Ref 20 dBm Atten 20 (B
#Samp T Stop Freq
:Oog R ! ________ N 2 46200000 GHz
B/ =~ r= CF Step
Offst 5.00000000 MHz
17.5  p Ak Ao fh L l|adte Ian
dB |
i Freq Offset
0.00000000 Hz

Center 2.422 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz

#Sweep 100 ms (601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr
36.3581 MHz *d3
-32.086 kHz
37.715 MHz*

99.00 %
-26.00 dB

Signal Track
On Off
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH MID CH, CHAIN 2

- Agilent 19:00:34 Apr 3, 2009

R T |FrequhanneI |

Center Freq

Ch Freg 2437 GHz Trig  Free 3 43700000 GHz
Occupied Bandwidth I
| Start Freq
- 2.39700000 GHz
Project: 09U12467
Ref 20 dBm Atten 20 dB
#Samy| Stop Freq
2.47700000 GH
Log o > z
1'] LATIETE L TR U IAIT R IR TRARRAT I WAL ¢
JAB/ 5 r= CF Step
Dffst §.00000000 MHz
17.5  TRIAIVIN. JTH i} A Tt [Auto Man
dB
Fraq Offset
0.00000000 Hz

Center 2.437 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

#Sweep 100 ms (601 pts)

Span 80 MHz

Occupied Bandwidth

36.3041 MHz
Transmit Freq Error 46.772 kHz
% dB Bandwidth 37.938 MHz*

Occ BW % Pwr

- Signal Track
99.00% lon Off

xdB -26.00 dB

99% BANDWIDTH HIGH CH, CHAIN 2

w Agilenf 18:24:56 Apr3, 2002

R T |FrequhanneI |

Center Freq

Center 2.452 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Ch Freg 2.452 GHz Trig  Free 3 45200000 GHz
Occupied Bandwidth I |
Start Freq
- 2.41200000 GHz
Project: D3U12467 |
Ref 20 dBm Atten 20 B
#Samp T Stop Freq
Log ! 2.49200000 GHz
1'] T HiE 0
dB/ EN < CF Step
Oifst h §.00000000 MHz
17.5 [l L i N I A B 1 P TR Auto Man
B I
| Freq Offset
0.00000000 Hz

#Sweep 100 ms (601 pts)

Span 80 MHz

Occupied Bandwidth

36.1860 MHz
Transmit Freqg Error 29.114 kHz
% dB Bandwidth 37.795 MHz™

Occ BW % Pwr

0 Signal Track
99.00 % Off

-26.00 dB

On
x dB
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

RESULTS

Channel | Frequency | Limit | Chain1 | Chain2 | Total | Margin
Power Power | Power
(MHz) (dBm) [ (dBm) (dBm) | (dBm) | (dB)

Low 2422 30.00 20.45 20.76 23.62 | -6.38
Low 2427 30.00 21.12 20.98 24.06 | -5.94
Mid 2437 30.00 21.92 21.41 2468 | -5.32
High 2452 30.00 21.34 21.23 24.30 | -5.70
High 2452 30.00 20.41 20.31 23.37 | -6.63
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)

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 a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

RESULTS
Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)

Low 2422 -4.74 8 -12.74

Low 2427 -4.89 8 -12.89
Middle 2437 -3.90 8 -11.90
High 2447 -4.93 8 -12.93
High 2452 -4.94 8 -12.94
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

e Agilenf 17:30:51 Apr 3, 2003 R T |FregiChannel

Project: 0912457 Mkr1 2.430 3955 GHz

Ref 20 dBm Atten 20 dB 474 dBm Center Freq

#Peak 2 43040000 GHz

Log

10 Start Freq

B/ 243025000 GHz

Offst o)

17.5

(IB Ll LSl ey £ Ll Ll bai 1] LY A Stop Freq

- 243055000 GHz

5.0

dBm CF Step
30.0000000 kHz

Lglv Auto tan

W1 s2 Freq Offset

S3 FS 0.00000000 Hz

o (f):

=50k Signal Track

Swp On Off

Center 2.430 400 0 GHz Span 300 kHz | |

Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD LOW CH, WITH COMBINER

e Agilenf 17:41:21 Apr 3, 2009 R T |Freg/Channel
Project: 09LI12457 Mkr1 2.437 594 6 GHz
Ref 20 dBm Atten 20 dB 489 dBm_ [ Certer Freq
:Peak 2.43750000 GHz
Log B
10 Start Freq
dB/ 243735000 GHz
Offst o
17.5
B iia Stop Freq
- 2 43765000 GHz
8.0
dBm CF Step

30.0000000 kHz
LgAv Auto han
W1 s2 Freq Offset
S3 FS 0.00000000 Hz
i) :
=50k Signal Track
Swp on off
Center 2.437 500 0 GHz Span 300 kHz )
ZRes BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts) |
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

PSD MID CH, WITH COMBINER

W Agilent 17:56:07 Apr 3, 2009 R T |Freg/Channel

Project: 09U12467 Mkr1 2.448 701 4 GHz

Ref 20 dBm Atten 20 dB 3.90 dBm Center Freq

P ok 244880000 GHz

Log B

10 Start Freq

dB/ 2 44065000 GHz

Offst 3

17.5

B Il (L in UL R R i Stop Freq

- 244395000 GHz

5.0

dBm CF Step
30.0000000 kHz

LgAv Auto han

W1 52 Freq Offset

S3 FS 0.00000000 Hz

o) )

=50k Signal Track

Swp on Off

Center 2.448 800 0 GHz Span 300 kHz | |

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD HIGH CH, WITH COMBINER

W Agilent 18:10:20 Apr 3, 2009 R T [Freg/Channel
Project: 09U12467 Mkr1 2.456 416 6 GHz
Ref 20 dBm Atten 20 dB 4.93 dBm Center Freq
Pry 2 45630000 GHz
“Peak
Log
10 Start Freq
B/ 2 48515000 GHz
Offst o
17.5
(IB it | TyT Th a | g L {rL ] . LAE UL O SLEFAITLLE Stop Freq
- 2 45645000 GHz
3.0
dBm CF Step

30.0000000 kHz
LgAv Auto Ian
W1 52 Freq Offset
S3 FS 0.00000000 Hz
o) )
=50k Signal Track
Swp On Off
Center 2.456 300 0 GHz Span 300 kHz | |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20 1C: 3839A-M20
PSD HIGH CH, WITH COMBINER
o Agilent 18:20:31 Apr 3, 2009 R T |FregiChannel
Project: 09U12467 Mkr1 2.461325 9 GHz
Ref 20 dBm Atten 20 dB 4.94 dBm Center Freq
Peak 2 45120000 GHz
Log 1
10 Start Freq
dB/ 2 4F105000 GHz
Offst
17.5
(IB LR E TR LR LI E R RS T BETREA T Y, S K AP | ul RLACHE Stop Freq
2 46135000 GHz
W]
8.0
dBm CF Step
30.0000000 kHz
LgAv Auto tlan
W1 S2 Fraq Offset
S3 FS 0.00000000 Hz
off):
=50k Signal Track
Swp On Off
Center 2,461 200 0 GHz Span 300 kHz | |
ZRes BW 3 kHz #VBW 10 kHz #Sweep 100 s {601 pts)
|
Page 64 of 141
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B

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 CCS.



REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.4.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (5)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 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 spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

COMBINER SPURIOUS EMISSIONS

LOW CH BANDEDGE, COMBINER

o Agilent 14:41:24 Apr &, 2008 R T Display

Project: D9LM2467 Mkr1 2.426 93 GHz

Ref 20 dBm Atten 20 dB 3.05 dBm Full Screen

#Peak

Log —

10 Display Line

dB/ o -16.25 dBm

Offst On Off

17.5

dB

1]}

7.0

dBm oo
LimitsH

LgAv

V1 S2 Active Fctn

S3 FC Position Y
Buottom

off): | - .

rTan | Display Line Title ¥

swp -16.95 dBm

Center 2.400 00 GHz Span 80 MHz | Preferences ¥

#Res BW 100 kHz #VBW 300 kHz Sweep 7.68 ms (601 pts)

LOW CH SPURIOUS, COMBINER

e Agilenf 14:42:21 Apr 8, 2009 R T |Freg/Channel
Project: D8U12467 Mki2 25.039 GHz Conter F

1 enter Freq
Eef .20 dBm Atten 20 dB 44.87 dBm 13.0150000 GHz
#Peak
Log o
10 Start Freq
dB/ 30.0000000 MHz
Offst
17.5
48 26 DD%E%EDFGriq
oI = . z
-17.0 T - T
dBm CF Step

2.59700000 GHz

LgAv Auto Man|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Ma

fher Trace
1 [4)]
2 [4)]

Tvpe
Freq
Freq

2,445 GHz
25039 GHz

Amplitude
0.24 dBm
-44.27 dBm

Freq Offset
000000000 Hz

e

On

Signal Track

|O
=

Page 66 of 141

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

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

TEL: (510) 771-1000

FORM NO: CCSUP4031B

FAX: (510) 661-0888



REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

MID CH REFERENCE, COMBINER

- Agilent 17:57:03 Apr 3, 2009 ROT Display

Project: 0912467 Mkr1 2.439 50 GHz

Ref 20 dBm Atten 20 B 4.34 dBm Full Screen

#Peak

Log - -

10 Display Line

a6/ ¢ -15.66 dBm

Offst On Off

17.5

B

DI

-15.7

dBm LirnitsH

LgAv IMIts

V1 s2 Active Fctn

S3 FC Position Y
Buottom

o [Display Line

FTun play Title H

swp |-15.66 dBm

Center 2.437 00 GHz Span 100 MHz ‘ Preferences ¥

#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms {601 pts)

MID CH SPURIOUS, COMBINER

# Agilent 17:58:46 Apr3, 2002 E T Marker
Project: 09U12467 Mki2 24.883 GHz

Ref 20 dBm Atten 20 dB 43.38 dBm || Select Marker
#Peak | T2 3 4
Log o

10 ) Marker Trace
dB/ Auto 1 23
Offst

17.5

B ReadoLt ||
DI T Frequency
-15.7 S

dBm Marker Table
LgAv On off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

M arer Trace Type
1 1 Freq
2 (1 Frag

E
2,445 GHz
24,883 GHz

Amplitude
0.7 dBm
-42.22 dBm

‘ Marker All Off
MWaore
2of2
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20 IC: 3839A-M20
HIGH CH REFERENCE, COMBINER
e Agilent 18:21:36 Apr 3, 2008 R T Display
Mkr1 2.449 50 GHz

Ref 20 dBm Atten 20 B 3.93 dBm Full Screen
#Peak
Log - -
10 Display Line
B/ ¢ -16.07 dBm
Offst On Off
17.5
B
DI
-16.1
dBm LirnitsH
LgAv IMIts
V1 s2 Active Fctn
S3 FC Ll Fosition Y

Buottom
o [Display Line
FTun play Title Y
swp |-16.07 dBm
Center 2.483 50 GHz Span 100 MHz ‘ Preferences ¥
#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms {601 pts)

I

HIGH CH SPURIOUS, COMBINER

# Agilenf 18:22:50 Apr3, 2002 BT Wiarker
Project: 09L12467 Mkr2 24.779 GHz
Ref 20 dBm Atten 20 dB 4252 dBm || Select Marker
P eak T Tz 3 4
Log P
10 Marker Trace
B/ Auta 1 2 3
Offst
17.5
B ReadoLt ||
m o Frequency
-16.1 it w5 Hhap oo et Al
dBm Marker Table
LgAv On Qff
Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Marker All Off
M arer Trace Type X iz Amplitude
1 (&) Frag 2445 GHz 2495 dBm
z (11 Freq 24770 GHz 4252 dBm ‘
hWare
2of2
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REPORT NO: 10U13030-1

FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

7.5.

7.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

802.11n HT40 MODE IN THE 2.4 GHz BAND - MCS 12

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 Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2422 36.00 35.07 0.5
Middle 2437 36.13 35.87 0.5
High 2452 36.00 36.00 0.5
Page 69 of 141

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888



REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

e Agilenf 11:21:08 Apr 6, 2003 R T |FregiChannel
Project: 09U12467 A Mkl 36.00 MHz Corter F
ener Fred

Ref 20 dBm Atten 20 dB 0.66 dB 5 49900000 Ghs

#Feak

Log

10 Start Freq

dB/ 2.33200000 GHz

i % i

dB Stop Freq

DI 246200000 GHz

5.9

dBm CF Step
§.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset

S3 FC 0.00000000 Hz

off):

ETun Signal Track

Swp On off

Center 2.422 00 GHz Span 80 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH, CHAIN 1

5 Agilent 15:19:58 Apr B, 2009 T |FregiChannel

Project: 09U12467 & Mkrl 3613 MHz Corter F

Ref 20 dBm Atten 20 (B 0.24 dB enter Freq

P ealk 243700000 GHz

Log

10 Start Freq

dB/ 2.39700000 GHz

Offst Pel )

17.5

dB Stop Freq

oI 247700000 GHz

4.0

dBm CF Step
5.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset

53 FC 000000000 Hz

oi: Signal Track

FTun ignal lrac

Swp on off

Center 2.437 00 GHz Span 80 MHz |

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 10
FCC ID: Q87-M2

U13030-1
0

DATE: JANUARY 15, 2010

IC: 3839A-M20

6 dB BANDWIDTH HIGH CH, CHAIN 1
% Agilent 15:23:11 Apr6, 2002 T |FregiChannel
Project: D8U12467 A Mkrl 36.00 MHz Conter
I enter Freq
::;;fl? dBm Atten 20 dB 022 dB 2 25900000 GhHe
Log
10 Start Freq
dB/ 241200000 GHz
Offst & A
17.5
dB Stop Freq
DI 249200000 GHz
5.3
dBm CF Step
8.00000000 MHz
LgAv Auto han
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
py Signal Track
FTun Ignal lrac
Swp on off
Center 2.452 00 GHz Span 80 MHz |
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

e Agilenf 11:23:10 Apr 6, 2003 R T |FregiChannel
Project: 09U12467 A Mkl 35.07 MHz Corter F

] enter Freg
Ref 20 dBm Atten 20 dB 0.98 dB 5 49900000 Ghs
#Feak
Log
10 Start Freq
dB/ 2.33200000 GHz
Offst ¢ o
17.5
dB Stop Freq
DI 246200000 GHz
4.0
dBm CF Step

§.00000000 MHz

LgAv Auto han
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off):
ETun Signal Track
Swp On off
Center 2.422 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 10
FCC ID: Q87-M2

U13030-1
0

DATE: JANUARY 15, 2010

IC: 3839A-M20

6 dB BANDWIDTH MID CH, CHAIN 2
e Agilent 15:21:24 Apr B, 2009 T |FregiChannel
Project: 0912467 4 Mkl 3587 MHz Corter F
enter Fred
Ref 20 dBm Atten 20 B 0.02 dB 5 43700000 GHs
#Feak
Log
10 Start Freq
dB/ 2.39700000 GHz
Offst ) o]
17.5
JB Stop Freq
DI 247700000 GHz
4.3
dBm CF Step
§.00000000 MHz
LgAv Auto hdan
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off):
ETun Signal Track
Swp On off
Center 2.437 00 GHz Span 80 MHz |
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms {601 pts)

6 dB BANDWIDTH HIGH CH, CHAIN 2
# Agilenf 15:24:19 Apr6, 2002 T |FregiChannel
Project: 09U12467 A Mkl 36.00 MHz Corter F
ener Fred
Ref 20 dBm Atten 20 dB -0.16 dB
4Peak 245200000 GHz
Log
10 Start Freq
dB/ 241200000 GHz
Offst & 3
17.5
dB Stop Freq
DI 249200000 GHz
5.4
dBm CF Step
3.00000000 MHz
Lghv Ato tdan
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
off): :
FTun Signal Track
Swp On off
Center 2.452 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

7.5.2. 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 Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2422 36.0053 36.2140
Middle 2437 36.4241 36.5357
High 2457 36.2642 36.3977
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

e Agilent 11:22:20 Apr B, 2003

R T |FrequhanneI |

Center Freq

Ch Freg 2422 GHz Trig  Free 3 49900000 GHz
Occupied Bandwidth I |
| Start Freq
235200000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
2.46200000 GH
Log < ] :
10
dB/ Y CF Step
Offst L 5.00000000 MHz
175 [lihe Jll LT LT bl LT TfljAdto Man
dB L LI L I 1l TELL A il ||
—! J !— Freq Offset

Center 2.422 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 80 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Occupied Bandwidth

36.0053 MHz
Transmit Freq Error -060.662 Hz
% dB Bandwidth 37 659 MHz*

Signal Track
Occ By % Pwr off

x dB

99.00 %
-26.00 dB

On

99% BANDWIDTH MID CH, CHAIN 1

5 Agilent 15:20:50 Apr B, 2009

T |FrquChanneI |

Center Freq

Ch Freg 2.437 GHz Trig  Free 3 43700000 GHz
Occupied Bandwidth I |
| Start Freq
- 2.39700000 GHz
Project: 09U12467
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
247700000 GHz
Log & 5
10 T
dB/ > IS CF Step
Offst Tl 5.00000000 MHz
17.5 1L IR 1 [T Tk fAate Ian
dB I LI I |__ |
| Freq Offset
Center 2.437 00 GHz Span 80 MHZ || 000000000 Hz
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur 89.00 % |[fon off
36.4241 MHz xdB -26.00 dB
Transmit Freqg Error 7574 kHz
% dB Bandwidth 37.860 MHz™
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH HIGH CH, CHAIN 1

W Agilent 15:23:52 Apr6, 2009

T |FrquChanneI |

Center Freq

Ch Freg 2.452 GHz Trig  Free 3 45000000 GHz
Occupied Bandwidth I |
| Start Freq
- 2.41200000 GHz
Project: 02U12467
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
2.49200000 GHz
Log < >
10 T R
dB/ Y CF Step
Offst 5.00000000 MHz
17.5  [iLIGTAL LIRTRT | (L [Auto Man
i | | | Freq Offset

I
Center 2.452 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100

Span 80 MHz 0.00000000 Hz

Oco BW % Pwr

Occupied Bandwidth

36.2642 MHz * s
Transmit Freq Error -128.551 kHz
# dB Bandwidth 36.923 MHz*

ms {601 pts)
Signal Track
99.00 % |on off
-26.00 dB

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

e Agilent 11:24:13 Apr B, 2003

R T |FrequhanneI |

Center Freq

Ch Freg 2422 GHz Trig  Free 3 49900000 GHz
Occupied Bandwidth I |
| Start Freq
- 235200000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 2.46200000 GHz
10
dB/ CF Step
Offst 5.00000000 MHz
175 AR LI Ayt Ian
dB 4L 0 Rl A M L
[ i i | | i Freq Offset

Center 2.422 00 GHz

#Res BW 360 kHz #VBW 1.1 MHz

#Sweep 100 ms {601 pts)

Span 80 MHz 0.00000000 Hz

Occupied Bandwidth Oce BW % Pur

36.2140 MHz * 8
Transmit Freq Error 128.584 kHz
w dB Bandwidth 37.907 MHz*

99.00 % |[|on
-26.00 dB

Signal Track
Off
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

99% BANDWIDTH MID CH, CHAIN 2

- Agilenf 15:21:49 Apr 6, 2009

T |FrequhanneI |

Center Freq

Ch Freg 2437 GHz Trig  Free 3 43700000 GHz
Occupied Bandwidth I |
| Start Freq
- 2.39700000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 B
#Samp Stop Freq
2.47700000 GH
Log S o z
1'] HH
dB/ = il CF Step
Offst ||| ©-00000000 MHz
175 (LNNDIGR T REL A [[|£uta IMan
dB Al N _.I oy U | 1l i 1] i I L
| | | | i i | Freq Offset

Center 2.437 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

#Sweep 100 ms (601 pts)

Span 80 MHz 100000000 Hz

Occupied Bandwidth Occ BW % Pur 99.00 % |llon
36.5357 MHz xdB -26.00 dB

Transmit Freq Error -134.283 kHz

x dB Bandwidth 37,182 MHz"

Signal Track
Off

99% BANDWIDTH HIGH CH, CHAIN 2

w Agilent 15:24:57 Apr6, 2002

T |FrequhanneI |

Center Freq

Ch Freg 2.452 GHz Trig  Free 3 45200000 GHz
Occupied Bandwidth I |
| Start Freq
- 241200000 GHz
Praject: D8U12467
Ref 20 dBm Atten 20 dB
#Samp T T T Stop Freq
Log - ! I [ 2.49200000 GHz
10
dB/ > < CF Step
Offst 5.00000000 MHz
17.5 [l SO T ITVITIPAIOY (ISFYAA, | =i Ian
dB AL, b Ll Tl T U L | —
|| |[ I I | —I Freq Offset
Center 2.452 00 GHz Span 80 MH || D-00000000 Hz
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00 % |llon off
36.3977 MHz xdB  -26.00dB
Transmit Freq Error B7.933 kHz
 dB Bandwidth 38.048 mMHz"
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.5.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel | Frequency | Limit | Chain1 | Chain2 | Total | Margin
Power Power | Power
(MHz) (dBm) | (dBm) (dBm) | (dBm) | (dB)

Low 2422 30.00 21.14 21.58 2438 | -5.62
Low 2427 30.00 21.61 21.56 2460 | -5.40
Mid 2437 30.00 22.82 22.61 2573 | -4.27
High 2452 30.00 22.50 22.35 2543 | -4.57
High 2452 30.00 21.93 2219 25.07 | -4.93
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.5.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)

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 a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

RESULTS
Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2422 -5.27 8 -13.27
Low 2427 -2.54 8 -10.54
Middle 2437 -0.35 8 -8.35
High 2447 -1.46 8 -9.46
High 2452 -5.47 8 -13.47
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

5 Agilent 11:35:43 Apr B, 2003

R T |FregiChannel

Project: 09U12467 Mkr1 2.429 222 6 GHz Conter E
ener Fred

B;f 20 dBm Atten 20 dB 5.27 dBm 5 49935000 Ghs

#Peak

Log

10 Start Freq

dB/ 2.42520000 GHz

Offst o

17.5

JB L K ] il 1T IPAR A TR Stop Freq

DI 2.425950000 GHz

8.0

dBm CF Step
30.0000000 kHz

LgAv Auto han

W1 S2 Freq Offset

S3 FS 0.00000000 Hz

off):

=50k Signal Track

Swp On off

Center 2.429 350 0 GHz Span 300 kHz | |

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD LOW CH, WITH COMBINER

5 Agilent 15:66:30 Apr B, 2009 T |FregiChannel
Project: D8U12467 Mkr1 2.436 3216 GHz Conter F

9 B enter Freq
E;Lili dBm Atten 20 dB 2.54 dBm 2 13E20000 GHz
Log
10 Start Freq
dB/ ; 2.43605000 GHz
Offst T’
17.5
dB Stop Freq
DI 2.43535000 GHz
8.0
dBm CF Step

30.0000000 kHz

LgAv Auto han
W1 S2 Freq Offset
S3 FS 0.00000000 Hz
o Signal Track
=50k Ignal frac
Swp on off
Center 2.436 200 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

PSD MID CH, WITH COMBINER

W Agilent 12:13:26 Apr 6, 2009 R T |Freg/Channel
Project: D8U12467 Mkr1 2.446 282 6 GHz Conter
enter Freq
E;Lili: dBm Atten 20 dB 0.35 dBm 3 JAB17000 GHe
Log
10 Start Freq
dB/ & 2. 44602000 GHz
Offst
17.5
dB Stop Freq
DI 244532000 GHz
8.0
dBm CF Step
30.0000000 kHz
LgAv Auto han
W1 S2 Freq Offset
S3 FS 0.00000000 Hz
o Signal Track
=50k Ignal frac
Swp on off
Center 2.446 170 0 GHz Span 300 kHz | |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD HIGH CH, WITH COMBINER

W Agilent 16:00:00 Apr 6, 2003 T |FregiChannel
Project: 09U12467 Mkr1 2.454 007 7 GHz Corter F

R enter Freq
Bef 20 dBm Atten 20 dB 1.46 dBm 3 45407000 GHe
#Peak
Log
10 Start Freq
dB/ M 245392000 GHz
Offst “[
17.5
dB [P (RTAILT LE E L L Lt Ll Stop Freq
DI 245472000 GHz
8.0
dBm CF Step

30.0000000 kHz

LgAv Auto han
W1 Sz Freq Offset
S3 F§ 0.00000000 Hz
off): :
=50k Signal Track
Swp On Off
Center 2.454 070 0 GHz Span 300 kHz | |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

Page 80 of 141

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B

FAX: (510) 661-0888

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



REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

PSD HIGH CH, WITH COMBINER

5 Agilent 15:32:03 Apr G, 2009 T |FregiChannel
Project: 09L112457 Mkl 2.464 502 9 GHz
Ref 20 dBm Atten 20 dB 547 dBm Center Freq

246453000 GHz

#Peak

Log

10 Start Freq
dB/ 245435000 GHz
Offst b

17.5

(|B JULILE ALt P Pk b Libo] T idu e TV Ses bl il AN pead Plh S | TURED By e 1) 125G T TR R Stop Freq
DI 2464608000 GHz

8.0

dBm CF Step
30.0000000 kHz
LgAv Auto han
W1 S2 Freq Offset
53 FS 000000000 Hz

off):

=50k Signal Track
Swp On off
Center 2.464 530 0 GHz Span 300 kHz | |

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s {601 pts)

Page 81 of 141

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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 CCS.



REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010
FCC ID: Q87-M20 IC: 3839A-M20

7.5.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (5)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 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 spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

COMBINER SPURIOUS EMISSIONS

LOW CH BANDEDGE, COMBINER

e Agilent 11:38:14 Apr B, 2003

R T |FregiChannel

Project: 09U12467 Mkr1 2.432 53 GHz Conter E

. ener Fred
Bef 20 dBm Atten 20 dB 8.46 dBm 5 40000000 GHs
#Peak |
Log N
10 r Start Freq
dB/ 2.36000000 GHz
Offst
17.5
dB Stop Freq
DI 2.44000000 GHz
-11.5
dBm CF Step

5.00000000 MHz

LgAv Auto tdan
V1 S2 Freq Offset
S3 FCliew 0.00000000 Hz
off):
ETun Signal Track
Swp On off
Center 2.400 00 GHz Span 80 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 7.68 ms (601 pts)

LOW CH SPURIOUS, COMBINER

5 Agilent 11:37:03 Apr B, 2009

R T MWarker

Project: D8U12467

Ref 20 dBm Atten 20 dB

Mki2z 25.818 GHz
43.01 dBm

Select Marker

#Peak |

T2 3 4

Log P
10

dB/

Marker Trace

Offst

Aot 1 2 2

17.5

dB

Readout ||

1]

dBm

Fregquency

1.5 . AR RTT, 1

LgAv

Marker Table
On Qff

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 2.482 s (1001 pts)

Stop 26.000 GHz

M arer Trace Tvpe X iz
1 [4)] Freg 2.419 GHz
2 [4)] Freg 25812 GHz

Amplitude
2.02 dBm
-42.01 dBm

‘ MWarker All Off

More
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

MID CH REFERENCE, COMBINER

e Agilenf 12:14:27 Apr 6, 2003 R T |FregiChannel

Project: D9LM2467 Mkl 2.446 47 GHz Conter F

ener Fred

!Ilef 20 dBm Atten 20 dB 11.93 dBm 5 45700000 Ghs

#Peak

Log < —

10 Start Freq

dB/ 2.35700000 GHz

Offst

17.5

dB Stop Freq

DI 247700000 GHz

8.1

dBm P
§.00000000 MHz

LgAv Auto han

V1 S2 Freq Offset

S3 FC 0.00000000 Hz

off):

ETun Signal Track

Swp On off

Center 2.437 00 GHz Span 80 MHz ‘

#Res BW 100 kHz #VBW 300 kHz Sweep 7.68 ms {601 pts)

MID CH SPURIOUS, COMBINER

# Agilent 12:51:57 Apr6, 2002

R T IWarker

Project: 09U12467

Mkr2 24.831 GHz

Ref 20 dBm Atten 20 (B 4315 dBm || Select Marker
#Peak ' T2 4
Log <

10 Marker Trace
dB/ Auto 1 3
Offst

17.5

JB ReadoLt ||
DI & Frequency
Y . Lt it

dBm Marker Table
LgAv On off

Center 13.015 GHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 2.482 s (1001 pts)

Span 25.97 GHz

M arer Trace Type X Pois
1 1 Freq 2.445 GHz
2 (4] Freg 24831 GHz

Amplitude
6.60 dBm
-42.158 dBm

‘ Marker All Off

MWaore
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

HIGH CH REFERENCE, COMBINER

e Agilent 15:35:42 Apr B, 2003 T |FregiChannel
Project: D9LM2467 Mkr1 2.464 00 GHz Conter F
ener Fred

Bef 20 dBm Atten 20 dB 9.91 dBm 5 AREE0000 GHs

#Peak |

Log b

10 | Start Freq

dB/ 2.43350000 GHz

Offst

17.5

dB Stop Freq

DI 253350000 GHz

-10.1

dBm CF Step
10.0000000 MHz

LgAv Auto tdan

V1 S2 Freq Offset

S3 FC . 0.00000000 Hz

off):

ETun Signal Track

Swp On off

Center 2.483 50 GHz Span 100 MHz ‘

#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms {601 pts)

HIGH CH SPURIOUS, COMBINER

# Agilent 15:45:53 Apr6, 2002 T |FregiChannel
Project: 091112457 Mki2 25.065 GHz
Ref 20 dBm Atten 20 dB 44.44 dBm Center Freq

13.0150000 GHz

#Peak o

Log

10 Start Freq

dB/ 30.0000000 MHz

Offst

17.5

dB Stop Freq

DI & 26.0000000 GHz

-10.1 iy a T

dBm CF Step
259700000 GHz

LgAv Auto Man|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Marker Trace
1 (11
2 (4]

Type X Pois
Freq 2.471 GHz
Freq 25085 GHz

Amplitude
£2.05 dBm
-44.44 dBm

Freq Offset
000000000 Hz

=

Signal Track
on Off
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REPORT NO: 10U13030-1

FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

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.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

8.2. TRANSMITTER ABOVE 1 GHz

8.21. 802.11b MODE
CHANNEL 1, 2412MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Campany Mame: Praject Mo, Time & Date
Broadcom 0912439 5:39:17 PM Mar 31, 2009

REF 116.000 ATTEM 20 dB MKR 2.38920 GHz  63.12 dBegy

POS PE
LG 10

de/

oL
74.000

dBp

RL
OFFSET

21.50
de

Test Item:

Description: Band Edge_11b_Channel 1, 2412MHz_Horz_Peak

START 2.31000 GHz STOP 2.39000 GHz
CCS RES BW 1 MHz WID BVY 3 MHz SWEP 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, HORIZ

Campany Mame: Praject Mo, Time & Date
Eroaclcom oou12439 53707 PM Mar 31, 2009

REF 116.000 ATTEM 20 dB MKR 2.39000 GHz 49.75 dBEpy

POS PE
LG 10

de/

DL
S4.000

dBp

RL

OFFSET

21.50
de

Test Iterm:

Description: Band Edge_11b_Charnel 1, 2412MHz_Horz_Average

START 2.231000 GHz STOP 2.29000 GHz
CCS  RES BW 1 MHz WID BW 10 Hz SwP 24,00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Campany Mame: Praject Mo, Time & Date
Broadcom 912439 5:42:37 PM Mar 31, 2009

REF 116.000 ATTEM 20 dB MKR 2 33020 GHz 59.34 dBp

POS PE
LOG 10

de/

oL
74.000

m[=TWTS

RL
COFFSET

21.50
dB

Test Item:

Description: Band Edge_11b_Channel 1, 2412MHz_vert_Peak

START 2.321000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID B 1 MHz SWR 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Carmnpany Mame: Project Mo.: Time & Date
Broadcom 0912439 S:44:11 PM Mar 31, 2009

REF 116.000 ATTEM 20 dB MKR 2.39000 GHz  48.55 dEpy

POS PE
LOG 10

oeyf

DL
54,000

dBLny

RL

OFFSET b ot

51.50
de

Test Item:

Description: Band Edge_11b_Channel 1, 2412MHz_Wert_Average

START 2.21000 GHz STOR 2.39000 GHz
CCS  RES BW 1 MHz WID BwW 10 Hz SWP 24.00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

CHANNEL 10, 2457MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

T ———

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

REF 116,300 ATTEM 20 dE

Camparry Marme: Froject Mo.: Time & Date
Broadcom 09124359 553211 PM Mar 21, 2009

MKR 2.48350 GHz  62.95 dBpv

POS PKE
LOG 10

de/

DL
74,000

dep

RL
COFFSET

2120
f=(=3

Test Item:

Description: Band Edge_11b_Channel 10, 2452MHz_Horz_Peak

START 2.48350 GHz STOF 2.50000 GHz
CCS  RES BWY 1 MHz WID Bvy 1 MHz SWPR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Company Marme: Project Mo.: Time & Date
Broadcom a912439 5:52;28 PM Mar 21, 2009

REF 116,300 ATTEM 20 dB

MKR. 2.46362 GHz  50.10 dBuy

FPOS Pk ‘ |

LOS 10
de/ |

oL
54.000

dEpn

RL

OFFSET =

51.50
de

Test Item:

Description: Band Edge_11b_Channel 10, 2452MHz_Horz_Average

START 2.43350 GHz STOP 2,50000 GHz
CCS RES BW 1 MHz wID BwW 10 Hz SWP 5,00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Camparry Marme: Froject Mo.: Time & Date
Broadcom 0912439 55740 PM Mar 31, 2009

REF 116.300 ATTEM 20 dB MKR 2,.49134 GHz  61.32 dBuv

POS PE
LOG 10

de/

DL
74.000

B

RL
OFFSET

3180
& ||

Test Item:

Description: Band Edge_11b_Channel 10, 2452MHz_Yert_Peak

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BWY 1 MHz WID Bv 1 MHz SWP 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project Mo.: Time & Date
Broadcom 09112439 5:52:41 PM Mar 21, 2009

REF 116.300 ATTEM 20 dB MKR 2.48371 GHz  48.64 dEpY

POS PE
LOG 10

dE/

DL
54,000

dBp

RL

OFFSET

51.80
dB

Test Item:

Description: Band Edge_11b_Channel 10, 2452MHz_vert_Average

START 2.45350 GHz STOP 2.50000 GHz
CCS RESBEW 1 MHz VID BW 10 Hz SWP 5.00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

CHANNEL 11, 2462MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

T ———

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Cormpary Marme: Project Mo.: Tirme & Date
Eroadcom 912439 5:08:44 PM Mar 31, 2009

REF 116.300 ATTEM 20 dB MKR 248441 GHz  63.13 dBLv

POS PK
LOG 10

de/

DL
74.000

ey

RL
COFFSET

=1.20
dB

Test Item:

Description: Band Edge_11b_Channel 11, 2462MHz_Horz_Peak

START 2.48350 GHz STOF 2.50000 GHz
CCS  RES BYY 1 MHz WID Bvy 1 MHz SWR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Carmnpany Mame: Project Mo.: Time & Date
Broadcom 0912439 6:07:00 PP Mar 31, 2009

REF 116.300 ATTEM 20 dB MKR 2.48350 GHz  50.07 dEuy

POS PE
LOG 10

oeyf

DL
24,000

depn

RL

OFFSET it ERU LS

51.80
de

Test Item:

Description: Band Edge_11b_Channel 11, 2462MHz_Horz_Average

START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID B 10 Hz SWP 5,00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Camparry Marme: Froject Mo.: Time & Date
Eroadcom 912439 G5:12:58 PM Mar 31, 2009

REF 116.300 ATTEM 20 dB MKR 2.49534 GHz  61.20 dEpy

POS PE
LOG 10

de/

DL
74.000

B

RL
OFFSET

3180
& ||

Test Item:

Description: Band Edge_11b_Channel 11, 2462MHz_Yert_Peak

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BWY 1 MHz WID Bv 1 MHz SWP 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, VERT
Cormpany Mame: Project Mo.: Tirme & Date
Broadcom 09124239 5:13:48 PM Mar 31, 2009

REF 116.300 ATTEM 20 dE MKR 2.48358 GHz 48,71 dBpy

FOS PE
LOG 10

def

oL
54,000

dBL

RL

OFFSET

31.80
e

Test Item:

Description: Band Edge_11b_Channel 11, 2462MHz_Wert_Average

START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID By 10 Hz SWP 5,00 sec
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REPORT NO: 10U13030-1

DATE: JANUARY 15, 2010

FCC ID: Q87-M20 IC: 3839A-M20
HARMONICS AND SPURIOUS EMISSIONS
High Frequency Measurement
Comphiance Certification Services, Fremont 3m Chamber
Company: Broadcom
Project # 00U12457
Date: 03/31/00
Test Engineer: Vien Tran
Configuration: Access Point / Laptop
Mode: Tx 11b Mode
Test Equipment:
Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

‘ T60; S/N: 2238 @3m j ‘ T31 HP 81498

Hi Frequency Cables

Bl

j ‘FCC 15.205 j

3" cable 22807700 12' cable 22807600 20" cable 22807500 HPF Reject Filter Peak Measurements
REW=VBEW=1MHz
3 cable 22807700 12" cable 22007600  _ ‘ 20° cable 22807500 j ‘ j ‘ R_001 .| Average Measurements
RBW=1MHz , VBW=10Hz
f Dist : Read Pk Read Ave.i AF | CL : Amp :D Corr; Fltr : Peak Ave | PkLion AvgLin: Pk Mar Avg Mar Notes
GHz (1) dBuV dBuV dBm: dB dB B dB | dBuV/im  dBuV/m : dBuVim | dBuV/mn dB B (VH)

Low Channel, 24120Hz
4824 30 320 495 327 58 -348 00 0n 356 3.1 T4 54 -184 -09 H
4824 3an i 501 469 327 58 -348 0n 0n 53.7 505 T4 54 -203 35 v
Mid channel, 2437MHz
4874 30 522 495 327 . 58 -348 0o 1f1] 550 533 T4 54 -18.1 0.7 H
7311 30 49.7 44.7 355 73 -34.1 on on 383 533 T4 54 -15.7 -0.7 H
4874 30 498 474 327 58 -348 on 0n 535 511 T4 54 -205 29 v
7311 30 478 405 355 73 -34.1 00 0n 564 49.1 T4 54 -1746 -49 v
High channel, 2462MHz
4924 30 489 456 327 59 -348 0o 0n 52.7 494 T4 54 -213 -4.6 H
7386 30 495 450 356 73 -34.1 00 00 383 538 T4 54 -157 02 H
4924 30 480 438 327 59 -348 00 0n 318 476 T4 54 -222 6.4 v
7386 30 458 ass 356 73 -34.1 on on 346 4746 T4 54 -19.4 64 v
Rev. 030009

f Measurement Frequency Amp Preamp Gain AvgLim Awverage Field Strength Limit

Dist  Distance to Antenna D Corr Distance Cotrect to 3 meters Pl Lim  Peak Field Strength Lirmut

Read Analyzer Reading Avg Awerage Field Strength @ 3 m Avg Mar MMargin vs. Average Limt

AF  Antenna Factor

CL

Cable Loss

Pealkk  Calculated Peak Field Strength

HPF

High Pass Filter

Pk Mar MMargin vs. Peak Lomt
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

8.2.2. 802.11g MODE
CHANNEL 1, 2412MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Broadcom agu12467 9:41:52

Compaty Marne: Project Mo, Time & Date

REF 116.000 ATTEM 20 dB MKR 2.38960 GHz  66.11 dBpi

AM Apr 01, 2009

POS PE
LOG 10

dB/

DL
F4.000

dBL

RL
COFFSET

=1.50
dB

CCS  RES BW 1 MH:z WID BWY 1 MHz
Test Item:

Description: Band Edge_11g Channel 1, 2412MHz_Horz_Peak

START 2.31000 GHz STOF 2.39000 GHz

SWE 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, HORIZ

Cormparry Mame: Project Mo.: Time & Date

Broadcom 012467 =Rel=her

AM Apr 01, 2009

REF 116.000 ATTEMN 20 dB MKR 2,30000 GHz  53.74 dBuv

POS PK
LOG 10

de/f

DL
54,000

dBpy

RL

OFFSET

31.50
dB

CCS  RESBW 1 MHz WID Bvy 10 Hz
Test Item:

Description: Band Edge_11g Channel 1, 2412MHz_Horz_Average

START 2.31000 GHz STOF 2.39000 GHz

SwhP 24,00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Camparry Marme: Froject Mo.: Time & Date
Broadcom 0912467 Q5727 AM Apr 02, 2009

REF 116.000 ATTEM 20 dB MKR 2,39000 GHz 64,30 dEuW

POS PE
LOG 10

de/

DL
74.000

B

RL
OFFSET

31.50
& ||

Test Item:

Description: Band Edge_11g Channel 1, 2412MHz_Wert_Peak

START 2.21000 &5Hz STOP 2.39000 GHz
CCS  RES BWY 1 MHz WID Bv 1 MHz SWP 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project Mo.: Time & Date
Broadcom 0912467 0:50:44 AM Apr 02, 2009

REF 116.000 ATTEM 20 dB MKR 2.39000 GHz 5077 dBpy

POS PE
LOG 10

dE/

DL
54,000

dBp

RL
OFFSET

31.50
dB

CCS RESEBW 1 MHz VID BW 10 Hz
Test Iter:

Description: Band Edge_11g Channel 1, 2412MHz_Vert_fverage

SWP 24,00 sec

START 2.31000 GHz STOP 2.39000 GHz
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REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010

FCC ID: Q87-M20

IC: 3839A-M20

CHANNEL 2, 2417MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

T ———

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Camparry Mame: Froject MNo.: Time & Date
Broadcom 0912467 10:09:01 AM Apr 01, 2009

REF 116.000 ATTEM 20 dB MER 2.38980 GHz 7FZ2.93 dBEpy
POS PE
LOG 10
de/

DL | |
74.000

dEpy W M

RL
OFFSET

=1.50
e
START 2.21000 GHz STOP 2,29000 GHz
CCS  RES BYY 1 MHz WID Bw 1 MHz SWP 20,0000 msec

Test Item:

Description: Band Edge_11g Channel 2, 2417MHz_Horz_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Comparry Mame: Project Mo.: Time & Date
Broadcom OOU1Z2467 10:06:45 AM Apr 01, 2009

REF 116.000 ATTEM 20 dB MKR 2.30000 GHz  53.62 dBuv
POS PK T

LOG 10
dEf

DL
54.000
By

RL
OFFSET I P

21,50 | |

@ I -
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BWY 1 MHz WID BYy 10 Hz SWP 24,00 sec

Test Item:

Description: Band Edge_11g Channel 2, 2417MHz_Horz_Average
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Camparry Marme: Froject Mo.: Time & Date
Broadcom 0912467 10:06:04 AN Apr 02, 2009

REF 116.000 ATTEM 20 dB MKR 238980 GHz  68.84 dEUV

POS PE
LOG 10

de/

DL
74.000

B

RL
OFFSET

31.50
& ||

Test Item:

Description: Band Edge_11g Channel 2, 2417MHz_Wert_Peak

START 2.21000 &5Hz STOP 2.39000 GHz
CCS  RES BWY 1 MHz WID Bv 1 MHz SWP 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project Mo.: Time & Date
Broadcom 0912467 100754 AM Apr 02, 2009

REF 116.000 ATTEM 20 dB MKR 2.39000 GHz  50.84 dEpy

POS PE
LOG 10

dE/

DL
54,000

dBp

RL
OFFSET

31.50
dB

CCS RESEBW 1 MHz VID BW 10 Hz
Test Iter:

Description: Band Edge_11g Channel 2, 2417MHz_Vert_fverage

START 2.31000 GHz STOP 2.39000 GHz

SWP 24,00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

CHANNEL 10, 2457 MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
Cormpary Marme: Project Mo.: Tirme & Date
Eroadcom 0912467 10:51:37 AM Apr 01, 2009

REF 116.200 ATTEM 20 dB MKR 2.48350 GHz 70.79 dBp

POS PE
LOG 10

dB/

DL
F4.000

dBL

RL
COFFSET

=1.20
dB

Test Item:

Description: Band Edge_11g Channel 10, 2457MHz_Horz_Peak

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BYY 1 MHz WID Bvy 1 MHz SWR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Campaty Marne: Project Mo, Time & Date
Broadcom 0912467 10:50:11 AM Apr 01, 2009

REF 116.300 ATTEM 20 dB MKR 2.48367 GHz 53.30 dBuv

POS PK
LOG 10

de/

DL
54,000

B

RL ——

COFFSET I

2120
[=(=3

Test Item:

Description: Band Edge_11g Channel 10, 2457MHz_Horz_Average

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BWY 1 MHz WID Bvy 10 Hz SWP 5,00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Cormparry Mame: Project Mo.: Time & Date
Eroaccom 0912467 10:12:45 AM Apr 02, 2009

REF 116.300 ATTEM 20 dB MKR 2.48453 GHz  62.38 dEpv

POs PE
L 10

de/f

DL
74,000

dBuy

RL
OFFSET

3180
dB

Test Item:

Description: Band Edge_11g Channel 10, 2457MHz_Wert_Peak

START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BYY 1 MHz WID Bvy 1 MHz SWP 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project Mo.: Time & Date
Broadcom 0912467 10:13:53 AM Apr 02, 2009

REF 116.300 ATTEM 20 dB MKR 2.48350 GHz 50,27 dEuy

POS PE
LOG 10

dB/f

DL
54,000

dBLny

RL

OFFSET i)

51.60 [
B |

Test Item:

Description: Band Edge_11g Channel 10, 2457MHz_Wert_Average

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID B 10 Hz SWPR 5.00 sec
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REPORT NO: 10U13030-1
FCC ID: Q87-M20

DATE: JANUARY 15, 2010

IC: 3839A-M20

CHANNEL 11, 2462 MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Comparny Mame: Project Mo.: Time & Date
Broadcom oou12467 10:38:10 AM Apr 01, 2009

REF 116.200 STTEM 20 dB MER 2.48395 GHz 66.26 dByy

POS PR | |
LG 10 | |

dBf

DL
F4.000

ey

RL
QFFSET

=180
de

Test Iterm:

Description: Band Edge_11g Channel 11, 2462MHz_Horz_Peak

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BWY 1 MHz SWR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Cormparry Mame: Project Mo.: Time & Date
Broadcom 912467 10:36:13 AM Apr 01, 2009

REF 116.300 ATTEMN 20 dB MKR 2,48350 GHz  53.99 dBuv

POS PK
LOG 10

de/f

DL
54,000

dBpy

RL

OFFSET |

3180
dB

Test Item:

Description: Band Edge_11g Channel 11, 2462MHz_Horz_Average

START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BWY 1 MHz WID Bvy 10 Hz SWPR 5,00 sec
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