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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, USA

EUT DESCRIPTION: 802.11ag/Draft 802.11n WIRELESS LAN AND
BLUETOOTH 2.1 PCI-E MODULE
MODEL: BCM94321COEX2
SERIAL NUMBER: 1129122
DATE TESTED: MAY 15-23,2007
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. 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 Compliance Certification Services and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by Compliance Certification Services 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:

Sy T

MICHAEL HECKROTTE TOM CHEN
ENGINEERING 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 and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia Street, Fremont,
California, USA. The sites are constructed in conformance with the requirements of ANSI C63.4, ANSI
C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1, “Radio
Interference Measuring Apparatus and Measurement Methods.”

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

4. CALIBRATION AND UNCERTAINTY

41. 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
Radiated Emission, 30 to 200 MHz +/-3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9 dB
Power Line Conducted Emission +/-2.9 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 Bluetooth transceiver module operating in the 2400-2483.5 MHz band. Its radio module is
manufactured by BROADCOM CORPORATION.

5.2. MAXIMUM OUTPUT POWER

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

GFSK 2400 to 2483.5 MHz Authorized Band

Frequency Range Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 4.86 3.06
8PSK 2400 to 2483.5 MHz Authorized Band
Frequency Range Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 6.38 4.35
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB antenna, with a maximum gain of 3.36 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was BCM_BTDL vl1.7.1

The EUT driver software installed in the laptop support equipment during testing was Broadcom
Bluetool, rev. v5.1.0.1400.

The test utility software used during testing was Bluetoothlnstall v0.9.9.6.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. The highest measured
output power was at 2480 MHz for GFSK modulation and 2402 MHz for 8PSK modulation.
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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 0000 -901014-70166-57K-0 DoC
AC Adapter Dell PA-1600-06D1 F9710 DoC
/0 CABLES
1I/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 USI15 Unshielded 1.5m N/A
DC 1 DC Unshielded 1.5m N/A
3 USB 1 USB Shielded 1.0m N/A
TEST SETUP

The EUT is installed in a host laptop computer during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Cornverter Board

EUT

2 ]

AL Adapter

0

100 - 240 %AC £ 50 - B0 Hz
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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 Serial Number Cal Due

Peak Power Meter Agilent / HP E4416A GB41291160 12/2/2007
Peak / Average Power Sensor Agilent E9327A US40440755 12/2/2007
Spectrum Analyzer 3 Hz ~ 44 GHz  |Agilent / HP E4446A MY45300064 3/18/2008
Temperature / Humidity Chamber Thermotron SE 600-10-10 29800 6/12/2007
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00561 10/3/2007
Antenna, Horn 1 ~ 18 GHz EMCO 3115 6717 4/15/2008
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences  |JB1 A121003 8/13/2007
Preamplifier, 1300 MHz Agilent / HP 8447D 1937A02062 1/23/2008
AC Power Source ELGAR 1751 1842 CNR
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7. LIMITS AND RESULTS

7.1. ANTENNA PORT CHANNEL TESTS FOR EUT WITH GFSK
MODULATION

7.1.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the 20 dB
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled.

RESULTS

No non-compliance noted:

Channel | Frequency | 20 dB Bandwidth
(MHz) (kHz)
Low 2402 787.45
Middle 2441 792.25
High 2480 869.62
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20 dB BANDWIDTH

20 dB BANDWIDTH LOW CH

v Agilent 08:35:52 May 22, 2007 L |FrequhanneI |
l

Center Freq

ChFreq 2402 GHz Trig Free {5 40500000 GHz

Occupied Bandwidth I

| Start Freq
240050000 GHz

07111041

Ref 11 dBm #Atten 10 dB

#Peak Stop Freq
240350000 GHz

CF Step
300.000000 kHz
Ao hdan|

dB

I Freq Offset

Center 2.402 000 GHz Span 3 MHg || 000000000 Hz

#Res BW 10 kHz #VBW 10 kHz Sweep 36.2 ms (601 pts)

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

875.6075 kHz xdB  -20.00dB

Transmit Freq Error 2975 kHz
% dB Bandwidth 787.448 kHz™
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- Agilent 08:36:35

Way 22, 2007

th 2.1 PCI-E Modul

DATE: JUNE 29, 2007

FCCID: QDS-BRCM102

|Fre§fChanneI |

Ch Freg

2.441 GHz

Trig  Free

Occupied Bandwidth

Center Freq
244100000 GHz

07104
Ref 11 dBm

#Atten 10 (B

Start Freq
2.43950000 GHz

#Peak

Log

10

Stop Freq
244250000 GHz

dB/

Center 2.441 000 GHz
#Res BW 10 kHz

ZVBW 10 kHz

Span 3 MHz

Sweep 36.2 ms {601 pts)

CF Step
300.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth
871.6244 kHz

Do BYW % Pwr
w dB

8.209 kHz
792.251 kHz™

99.00 %
-20.00 dB

Signal Track

On off
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20 dB BANDWIDTH HIGH CH

e Agilent 08:37:13

May 22, 2007

th 2.1 PCI-E Modul

|FrequhanneI |

DATE: JUNE 29, 2007

FCCID: QDS-BRCM102

Ch Freq

2.48 GHz

Trig  Free

Oceupied Bandwidth

2

Center Freq
43000000 GHz

07111041
Ref 11 dBm

#Atten 10 dB

#Peak

Log

Start Freq
247850000 GHz
Stop Freq
2 48150000 GHz

10

dB/

Offst

11

dB

Center 2.480 000 GHz
#Res BW 10 kHz

ZVBW 10 kHz

Span 3 MHz

300.000000 kHz
Auto

0

00000000 Hz

CF Step

Iilan|

Freq Offset

Sweep 36.2 ms (601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
867.3224 kHz

Oec BWWY % Pwr
% dB

-1.369 kHz
G659.618 kHz™

95.00 %
-20.00 dB

On

Signal Track
Off
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7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

§15.247 (a) (1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

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

RESULTS

No non-compliance noted:

Page 16 of 127

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
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: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 054028 May 22, 2007 L [ Marker |

07uT1041 & Mkl 1.00 MHz
Ref 11 dBm #Atten 10 dB 45108 || Select Marker
#Peak |

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

M1 s2

Span Pair
S3 FC

Span Center

off):
=50k
Swp

Center 2.441 00 GHz Span 10 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.24 ms {601 pts)
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7.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

§15.247 (a) (1) (iii) Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to 1 % of the span. The
analyzer is set to Max Hold.

RESULTS

No non-compliance noted:

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
% Agilent 06:30:52 May 22, 2007 L [ Trace |

07111041 Mkr1 2.425 05 GHz

Ref 11 dBm #Atten 10 dB 3.97 dBm Trace
#Peak Z 3
Log &

10 .
dB/ Clear Write

Max Hold

i Hold

M1 s2
S3 FC

off):
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND |
SEGMENT)

4 Agilent 06:33:08 May 22, 2007 L [_Trace |

07111041 Mkr1 2.455 05 GHz
Ref 11 dBm #Atten 10 dB 4.22 dBm Trace

#Peak Z 3
Log 2

Clear Write

Mlax Hold

lin Hold

M1 s2
S3 FC

off):
FTun
Swp

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 300 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD |
SEGMENT)

% Agilent 06:34:26 May 22, 2007 L [ Trace |

07111041 Mkr1 2.485 05 GHz
Ref 11 dBm #Atten 10 dB 56.97 dBm Trace

#Peak Z 3
Log

Clear Write

Mlax Hold

lin Hold

M1 s2
S3 FC

off):
FTun
Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 300 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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7.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

§15.247 (a) (1) (iii) Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulses is
measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal to 10 *
(# of pulses in 3.16 s) * pulse width.

RESULTS

No non-compliance noted:

DH Packet | Pulse | Number of [ Average Limit Margin
Width Pulses in Time of
3.16 Occupancy

(msec) (sec) (sec) (sec)
DHI1 0.381 30 0.114 0.4 0.286
DH3 1.642 16 0.263 0.4 0.137
DHS5 2.88 12 0.346 0.4 0.054
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PACKET TYPE: DH1

PULSE WIDTH

NUMBER OF PULSES
- Agilent 11:58:13 May 25, 2007 L [ Marker |

o7u11041 A Mkrl 3808 ps

Ref 10 dBm #Atten 10 dB 004 ge || SElect Marker

1 2 3 4
#Peak 12 3 4
=4 o | o

Mormal

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

w1 s2 Span Pair
S3 FS I Span Center
AA
off):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 2.04 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

- Agilent 12:15:30 May 25, 2007 L Swiee

07UT104 A Mkrl 1.038 5 _
Ref 10 dBm #Atten 10 dB -55.50 dB Sweep Time
#Peak 3160 &

Log

10 Swieep
dB/ [ Mzinge Cont

Offst

1 ‘ Auto Sweep
dB Time]
Morm

LgAv

W1 s2
53 FS
AR
aif):
FTun

Center 2.441 000 GHz Span 0 Hz |
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)

Copyright 2000-2003 Agilent Technologies
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PACKET TYPE: DH3

PULSE WIDTH

- Agilent 12:05:04 May 25, 2007 L | hWlarker I

o7U11041 & Mkl 1542 ms

Ref 10 dBm #Atten 10 dB Dz de || Zelect Marker
#Peak o
Log
10
dB/
Offst
1
dB

Delta Pair
(Tracking Ref)

LgAv Ref A

W1 S2
S3 FS
AA
aif):
FTun Off

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 5 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 12:10:23 May 25, 2007 L [ Sweep |

o7u11041 A Mkl 1038 s i
Ref 10 dBm #hAtten 10 dB 5524 dB Sweep Time
#Peak | 3160 =

Sweep
Single Cont

Auto Sweep
Time
Mot

A A 110 LT i Gate
LgAv On Off

W1 s2

53 FS Gate Setup Y
AA

aif): .

FTun Points

601
Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PACKET TYPE: DH5

PULSE WIDTH

PULSE WIDTH
s Agilent 07:0227 May 22, 2007 L [ Marker |

0711041 & Wkrl 288 ms

Ref 11 dBm #Atten 10 dB -0.54 dB
#Peak

Select Marker
1 2 3 4

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref b

Wi 2 Span Pair
S3 FS kil nan Center

off):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 8 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 07:01:04 May 22, 2007 L |FrequhanneI |
07uU11041 Mkr1 2.028 s Contor F
# ener Fred
Bef .11 dBm #Atten 10 dB -51.31 dBm 2 44100000 GHz
#Peak
Start Freq
2.44100000 GHz
Stop Freq
244100000 GHz

CF Step
INHIAE 1.00000000 MHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.1.5. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 hopping channels: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 3.36 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer bandwidth is set to a value
greater than the 20 dB bandwidth of the EUT.

RESULTS

No non-compliance noted:

Channel | Frequency Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 4.12 30 -25.88
Middle 2441 4.67 30 -25.33
High 2480 4.86 30 -25.14
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

OUTPUT POWER

PEAK POWER LOW CH

W Agilent 10:38:23 May 22, 2007 L | Peak Search |

0711041 Mkr1 2.400 32 GHz

Ref 11 dBm #Atten 10 B 4.12 dBm Mext Pealk

#Peak

Log e

" Next Pk Right

dB/ ¢ 9
MNext Fl Left

‘ Min Search

W1 52

S3 FS Pk-Pk Search

off):

FTun lkr ©® CF

Swp

Center 2.402 00 GHz Span 10 MHz ‘ M?ge

#Res BW 8 MHz VBW 8 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PEAK POWER MID CH

H Agilent 10:39:46 May 22, 2007 L | Feak Search I

0711041 Mkr1 2.439 55 GHz

Ref 11 dBm #Atten 10 dB 4.67 dBm Mext Peak

#Peak

Log &

" Next Pk Right

dB/ e 9
MNext Pk Left

‘ Min Search

W1 52

53 FS PL-Pk Search

off):

FTun hlkr ® CF

Swp

Center 2.441 00 GHz Span 10 MHz ‘ 1'\'1?28

#Res BW § MHz VBW 8 MHz Sweep 1 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PEAK POWER HIGH CH
e Agilent 10:40:31 May 22, 2007 L | Peak Search_|

0711041 Mkr1 2.478 12 GHz
Ref 11 dBm #Atten 10 dB 4.86 dBm Mext Paak
#Peak o
Log

‘ Next Pk Right
‘ Mext Pl Left

‘ Min Search

W1 s2

S3 ES Fk-Fk Search
off):

FTun Mir ® CF
Swp

Center 2.480 00 GHz Span 10 WMHz ‘ M?ge
#Res BW 8 MHz VBW 8 MHz Sweep 1 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.1.6. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case of portable
devices which shall be evaluated according to the provisions of §2.1093 of this chapter.

TABLE 1—LIMITS FOR MaAXIMUM FERMISSIBLE EXPOSURE (MFE)

Electric fiald Magnstic fiskd . f :
Frequency rangs Power dansity Avaraging time
(M HE) strength strength (e iminutes)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *100) 3]
18427 4.809F *(900F2) 3]
61.4 0163 1.0 4]
{E} Limits for General Population/Uncontrolled Exposure

O.3134 G614 1.63 *(100) 20
T B24 7 2.19F 1800 20

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
A0=20D e 75 0073 0.2 a0
11500 a0
1.0 20

f=fraquancy in MHz

* = Plans-wawe aquivalant power density

NOTE 1 TO TaBLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli.' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposurs,

MoTE 2 10 TABLE 1: General population/uncontrolled expeosures apply in situations in which the general public may be ex-
pesed, orin which persons that are exposed as & conssquence of their employment may not be fully aware of the potential for
exposure or can nol exercise control over their exposurs.
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

CALCULATIONS

Given
E=V3@0*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30*P*G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 *\ ((30 * (P/ 1000) * G) /(3770 * S))
d=0.282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:
P (mW)=10" (P (dBm)/10) and
G (numeric) = 10 ~ (G (dBi) / 10)
yields
d=0.282*10~((P+G)/20)/VS
where
d = MPE distance in cm
P =Power in dBm
G = Antenna Gain in dBi
S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields

S =0.0795 * 10 A (P + G) / 10) / (d*2)

Page 34 of 127

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
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: 07U11041-12

EUT: 802.11ag/Draft

LIMITS

2.11n Wirel

LAN and Bluet

th 2.1 PCI-E M

From §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm"2

RESULTS

No non-compliance noted: (MPE distance equals 20 cm)

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if

calculations indicate that the MPE distance would be less.

MPE Output Antenna Power
Distance Power Gain Density

(cm) (dBm) (dBi) (mW/cm*2)

20.0 4.86 3.36 0.00

DATE: JUNE 29, 2007
ID: QDS-BRCM102

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 07U11041-12
EUT: 802.11ag/Draft

7.1.7. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

DATE: JUNE 29, 2007

2.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul FCC ID: QDS-BRCM102

The cable assembly insertion loss of 1 dB (including 0 dB pad and 1 dB cable) was entered as an offset in
the power meter to allow for direct reading of power.

Channel | Frequency | Average Power
(MHz) (dBm)
Low 2402 3.11
Middle 2441 3.67
High 2480 3.91
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.1.8. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8§ dBm in any 3 kHz band during any time interval of
continuous transmission.

§15.247 (f) The digital modulation operation of the hybrid system, with the frequency hopping turned off,
shall comply with the power density requirements of paragraph (d) of this section.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

No non-compliance noted:

Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -7.09 8 -15.09
Middle 2441 -7.65 8 -15.65
High 2480 -6.38 8 -14.38
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PEAK POWER SPECTRAL DENSITY

PPSD LOW CH
- Agilent 11:10:85 May 22, 2007 L | FPeak Search I

711041 Mkr1 2.401973 2 GHz

Ref 11 dBm #Atten 10 dB -7.09 dBm Mext Pealk
#Peak
Log
10

dB/
Offst
11

dB Mext Pk Left
u]
8.0
dBm

LgAv

Next Pk Right

Min Search

W1 S2
53 FS Pk-Pk Search

aif):
=50k
Swp

Center 2.401 966 7 GHz Span 300 kHz )
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PPSD MID CH

e Agilent 11:18:04 May 22, 2007 L Swiee
071041 Mkr1 2.441 026 7 GHz Swieep Time
Ref 11 dBm #Atten 10 dB -7.65 dBm 100.0 s
#Peak Auto Mar|
Log

10 Swieep
dB/ Single Caont

Allto Swieep
Time|

arm

dBm Gate
LgAv

W1 s2
S3 FS Gate Setup *

ofr):
f;[g% Foints

Swp BO1

Center 2.441 026 7 GHz Span 300 kHz ’
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PPSD HIGH CH
e Agilent 11:21:32 May 22, 2007 L | Peak Search_|

0711041 Mkr1 2.479 977 9 GHz
Ref 11 dBm #Atten 10 dB £.38 dBm Mext Paak
#Peak
Log

‘ Next Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

W1 s2

S3 ES Pk-Pk Search
off):

=50k Mkr @ CF
Swp

Center 2.480 000 0 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

‘ Min Search
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.1.9. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

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

No non-compliance noted:
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

we Agilent 2212158 May 23, 2007 L | Peak Search |

Project: 0711041 Mkr1 2.401 98 GHz
Ref 20 dBm Atten 20 dB 3.19 dBm Mext Pealk
#Peak
Log
" Next Pk Right
dB/ ¢ 9
MNext Fl Left
(IB;II )

Min Search
LgAv
V1 s2
S3 FC Pk-Pk Search
off: |
=50k lkr ©® CF
Swp
Center 2.400 00 GHz Span 10 MHz ‘ M?ge
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

LOW CHANNEL SPURIOUS
e Agilent 22:13:53 May 23, 2007 L | hWarker I

0711041 Mkr3 7.20 GHz

Ref 20 dBm Atten 20 dB 3054 dBm || Delect Marker
#Peak 2z 3 4

Log

10 Marker Trace
dB/ Auta 1 2 3

Readout ||
Freguency

dBm et oAt Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s {1001 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 )] 2.30 GHz 2028 dBm
2 ) 4.21 GHz -32.00 dBm
2 4 )] 7.20 GHz -20.54 dBm
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 22:17:09 May 23, 2007 L
Project: 0711041 Mkr1 2.441 05 GHz
Ref 20 dBm Atten 20 B 3.75 dBm
#Peak
Log
10
dB/

Clear \Write

Max Hold

dBm
LgAv

flin Hold

V1 S2
S3 FC

off):
=50k
Swp

Center 2.441 00 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

MID CHANNEL SPURIOUS
H Agilent 22:18:34 May 23, 2007 L | hWarker I
0711041 Mkr3 7.33 GHz
Ref 20 dBm Atten 20 dB -36.63 dBm
#Peak |
Log o
10 Marker Trace
dB/ Auto 1 2 3

Select Marker
T2 3 4

Readout ||
Freguency

dBm bz e Warker Table
On Off

LghAv i

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s {1001 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 245 BHz 2.4 dBm

z SN 428 GHz -23.89 dBm

] 4 733 3Hz 3662 dBm
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
W Agilent 22:21:13 May 23, 2007 L |FrequhanneI |

Project: 07111041 Mkr1 2.480 05 GHz Center E
enter Fred

Eef ?0 dBm Atten 20 B 3.98 dBm 5 AR3E0000 GHz

#Peak

Log

10 Start Freq

dB/ 247850000 GHz

Stop Freq
2.48850000 GHz

;IBl.n CF Step

1.00000000 hHz
LygAv Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
50k Signal Track
Swp on O

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH CHANNEL SPURIOUS
e Agilent 22:22:30 May 23, 2007 L | hWarker I

o7U11041 Mki3 7.43 GHz
Ref 20 dBm Atten 20 dB 37.62 dBm || Delect Marker
#Peak T 2z 3 4
Log o
10 Marker Trace
dB/ Auta 1 2 3

Readout ||
Freguency

dBm e A et Marker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s {1001 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 )] 247 GHz 2028 dBm
2 ) 406 GHz -34.25 dBm
2 4 )] 7.43 GHz -37 .62 dBm
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

W Agilent 22:44:42 May 23, 2007 L [ Display |

Project: 0711041 Mkr1 2.402 01 GHz
Ref 20 dBm Atten 20 dB 3.27 dBm Full Screen
#Peak

Log > -

10 Display Line
; -16.73 dBm

B/ On off

(IB;II L
Limits*
LgAv

M1 S2 Active Fcin
$31 FC Fosition 4
AR Battam

off):

=50k Title M
Swp

Center 2.400 00 GHz Span 10 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH BANDEDGE WITH HOPPING ON

e Agilent 22:47:19 May 23, 2007 L | Display |

Project: 0711041 Mkr1 2.480 00 GHz
Ref 20 dBm Atten 20 dB 4.09 dBm Full Screen
#Peak

Log > -

10 Display Line
; -15.91 dBm

B/ on off

(IB;II L
Limits*
LgAv

vl S2? Active Fcin
$31 FC Fosition 4
AR Battam

off):

=50k Title M
Swp

Center 2.483 50 GHz Span 10 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2, ANTENNA PORT CHANNEL TESTS FOR EUT WITH 8PSK
MODULATION

7.2.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the 20 dB
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled.

RESULTS

No non-compliance noted:

Channel | Frequency | 20 dB Bandwidth
(MHz) (kHz)
Low 2402 1302
Middle 2441 1343
High 2480 1329
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

20 dB BANDWIDTH

20 dB BANDWIDTH LOW CH

v Agilent 09:34:58 May 22, 2007 L |FrequhanneI |
l

Center Freq
240200000 GHz

Ch Freq 2.402 GHz Trig  Free

Occupied Bandwidth I

| Start Freq
240050000 GHz

07111041

Ref 11 dBm #Atten 10 dB

#Peak Stop Freq
240350000 GHz

N

CF Step
300.000000 kHz
T At M_a

dB

Freq Offset
0.00000000 Hz

Center 2.402 000 GHz Span 3 MHz
#Res BW 10 kHz #VBW 10 kHz Sweep 36.2 ms (601 pts)

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

1.2130 MHz »dB 2000 dB

Transmit Freq Error -7.922 kHz
% dB Bandwidth 1.302 MHz*
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

20 dB BANDWIDTH MID CH
e Agilent 08:34:17 May 22, 2007 L | Measure I

Ch Freq 2441 GHz Trig  Free Meas Off

Occupied Bandwidth I |

Channel Power

07104

Ref 11 dBm #Atten 10 (B
#Peak
Log
10

dB/ |
Al i A C P

WLIti Carrier
Center 2.441 000 GHz Span 3 MHz Power
#Res BW 10 kHz Z#WBW 10 kHz Sweep 36.2 ms {601 pts)

Occupied BW

- - Power Stat
Occupied Bandwidth Oce BW % Pwr  89.00 % CCDF

1.2030 MHz xdB  -20.00 dB

Transmit Freq Errar -5.535 kHz 1[\:’]?58
x dB Bandwidth 1.343 MHz* °
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

20 dB BANDWIDTH HIGH CH

e Agilent 08:33:07 May 22, 2007 L | hWeasure |
|

Ch Freg 248 GHz Trig  Free Meas Off
Occupied Bandwidth I |

VBW 10.0 kHz

07uU11041

Ref 11 dBm #Atten 10 dB

Channel Power
#Peak
Log

‘ Occupied BWY|
10

dB/

Offst | wstn Paliylbift i, ACP

11

dB . .
MUt Carrier

Center 2.480 000 GHz Span 3 MHz Power

#Res BW 10 kHz #VBW 10 kHz Sweep 36.2 ms (601 pts)

; ; Power Stat |
Occupied Bandwidth Oce BW % Pwr 99.00 % CCDF

1.2093 MHz »dB 2000 dB

Transmit Freq Error 15,603 kHz 1M?£e
% dB Bandwidth 1.329 MHz* 0
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

§15.247 (a) (1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

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

RESULTS

No non-compliance noted:
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W Agilent 07:16:31 May 22, 2007 L [ Marker |

07111041 & Mkrl 1.00 MHz
Ref 11 dBm #Atten 10 dB 02008 || Select Marker

#Peak
o o

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

M1 s2

Span Pair
S3 FC

Span Center

off):
=50k
Swp

Center 2.441 00 GHz Span 10 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.24 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.3. NUMBER OF HOPPING CHANNELS

LIMIT

§15.247 (a) (1) (iii) Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to 1 % of the span. The
analyzer is set to Max Hold.

RESULTS

No non-compliance noted:

79 Channels observed.
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

- Agilent 07:20:09 May 22, 2007 L Swige
711041

Ref 11 dBm #Atten 10 dB
#Peak Auto
Log
10
dB/

Sweep Time

Alto Swieep
Time
Morrm Accy

Gate

M1 S2
$3 FC Gate Setup *

aff): )
FTun Points

Swp BO1

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz #WBW 300 kHz ZSweep 10 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007

EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102
| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND |
SEGMENT)

He Agilent 07:22:46 May 22, 2007 L [ Trace |

07111041
Ref 11 dBm #Atten 10 dB Trace

#Peak Z 3
Log

Clear Write

Mlax Hold

lin Hold

M1 s2
S3 FC

off):
FTun
Swp

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 300 kHz #VBW 300 kHz #Sweep 10 ms ({01 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007

EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102
| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD |
SEGMENT)

e Agilent 07:24:26 May 22, 2007 L [ Sweep |

07u11041 Sweep Time

Ref 11 dBm #Atten 10 dB 10.00 ms
#Peak Auto hdan|

Log

Sweep
Single Con

Auto Sweep
Time
Mot Accy

Gate

M1 s2

$3 EC Gate Setup Y

off):
F!I'}u n Points
G041

Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 300 kHz #VBW 300 kHz #Sweep 10 ms {601 pts)

Page 59 of 127

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
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: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

§15.247 (a) (1) (iii) Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulses is
measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal to 10 *
(# of pulses in 3.16 s) * pulse width.

RESULTS

No non-compliance noted:

DH Packet Pulse | Number of | Average | Limit Margin
Width Pulses in | Time of
(msec) (3,16 seconds| (sec) (sec) (sec)
3-DHI 0.38 30 0.114 0.4 0.286
2 DH3 1.632 19 0.310 0.4 0.090
3-DHS5 2.88 12 0.346 0.4 0.054
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PACKET TYPE:3-DH1

PULSE WIDTH

- Agilent 12:36:02 May 25, 2007 L | hWlarker I

o7U11041 A Mkrl 380 ps

Ref 10 dBm #Atten 10 dB 14548 || Select Marker
#Peak
Log
10
dB/
Offst
1

dB

Delta Pair
(Tracking Ref)

LgAv Ref A

W1 S2
S3 FS
AA
aif):
FTun Off

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 3 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
i Agilent 12:26:12 May 25, 2007 L Siweep

o7u11041 A Mkrl 916.4 ms

Ref 10 dBm #Atten 10 B 43.28 dB Swieep Time
#Peak 3160 &

Log

10 Swesp
dB/ ingle

Auto Sweep
Time]
Morm)|

LgAv

W1 s2
83 FS§
AR
off):
FTun

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)

Copyright 2000-2003 Agilent Technologies
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PACKET TYPE: 3-DH3

PULSE WIDTH

- Agilent 12:32:30 May 25, 2007 L | hWlarker I

o7U11041 &Mkl 1532 ms

Ref 10 dBm #Atten 10 dB 07608 || Zelect Marker
#Peak

Log ¢
10
dB/
Offst
1
dB

Delta Pair
(Tracking Ref)

LgAv Ref A

W1 S2
S3 FS
AA
aif):
FTun Off

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 4.92 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
- Agilent 123751 May 25, 2007 L [ Marker |

o7u11041 Mkr1 2,702 s

Ref 10 dBm #Atten 10 dB 38.53 dpm || >€lect Marker
#Peak T 1 2 3 4

Log
10
dB/

Mormal

Delta

Delta Fair
(Tracking Ref)
Ref b

W1 s2 Span Pair
S3 FS Span Center
AA
off):
FTun

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz VBW 1 MHz Sweep 3.224 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PACKET TYPE: 3-DH5

PULSE WIDTH

PULSE WIDTH
w Agllent 07:07:22 May 22, 2007 [ Marker |

0711041 & Wkrl 288 ms

Ref 11 dBm #Atten 10 dB 292 dB
#Peak

Select Marker
1 2 3 4

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref b

W1 S2 Span Pair
S3 FS Span Center

off):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 8 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
v Agilent 10:04:59 May 22, 2007 |FrequhanneI |

0711041

Ref 11 dBm #Atten 10 dB
#Peak

Center Freq
244100000 GHz

Start Freq
244100000 GHz

Stop Freq
244100000 GHz

1.00000000 kHz
LgAv Auto tulan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

off):
FTun

‘ CF Step

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.5. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 hopping channels: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 3.36 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer bandwidth is set to a value
greater than the 20 dB bandwidth of the EUT.

RESULTS

No non-compliance noted:

Channel | Frequency Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.38 30 -23.62
Middle 2441 5.89 30 -24.11
High 2480 5.80 30 -24.20
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

OUTPUT POWER

PEAK POWER LOW CH

e Agilent 12:27:35 May 22, 2007 L | Peak Search |

a7u11044 Mkr1 2.400 23 GHz

Ref 11 dBm #Atten 10 B 6.38 dBm Mext Pealk

#Peak | [o | ‘

Log

" Next Pk Right

dB/ & Is]
MNext Fl Left

‘ Min Search

W1 §2

S3 FS Pk-Pk Search

off):

FTun Wlkr © CF

Swp

Center 2.402 00 GHz Span 10 MHz ‘ M?ge

#Res BW 8 MHz VBW 8 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PEAK POWER MID CH

e Agilent 122915 May 22, 2007 L | Peak Search I

0711041 Mkr1 2.439 73 GHz

Ref 11 dBm #Atten 10 dB 5.89 dBm Mext Peak

#Peak o | |

Log . bt

" Next Pk Right

dB/ e 9
MNext Pk Left

‘ Min Search

W1 52

53 FS PL-Pk Search

off):

FTun hlkr ® CF

Swp

Center 2.441 00 GHz Span 10 MHz ‘ 1'\'1?28

#Res BW § MHz VBW 8 MHz Sweep 1 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PEAK POWER HIGH CH
e Agilent 12:30:22 May 22, 2007 L | Peak Search_|

0711041 Mkr1 2.478 67 GHz
Ref 11 dBm #Atten 10 dB 5.80 dBm Mext Paak
#Peak o | |
Log .

‘ Next Pk Right
‘ Mext Pl Left

‘ Min Search

W1 s2

S3 ES Fk-Fk Search
off):

FTun Mir ® CF
Swp

Center 2.480 00 GHz Span 10 WMHz ‘ M?ge
#Res BW 8 MHz VBW 8 MHz Sweep 1 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.6. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case of portable
devices which shall be evaluated according to the provisions of §2.1093 of this chapter.

TABLE 1—LIMITS FOR MaAXIMUM FERMISSIBLE EXPOSURE (MFE)

Electric fiald Magnstic fiskd . f :
Frequency rangs Power dansity Avaraging time
(M HE) strength strength (e iminutes)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *100) 3]
18427 4.809F *(900F2) 3]
61.4 0163 1.0 4]
{E} Limits for General Population/Uncontrolled Exposure

O.3134 G614 1.63 *(100) 20
T B24 7 2.19F 1800 20

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
A0=20D e 75 0073 0.2 a0
11500 a0
1.0 20

f=fraquancy in MHz

* = Plans-wawe aquivalant power density

NOTE 1 TO TaBLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli.' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposurs,

MoTE 2 10 TABLE 1: General population/uncontrolled expeosures apply in situations in which the general public may be ex-
pesed, orin which persons that are exposed as & conssquence of their employment may not be fully aware of the potential for
exposure or can nol exercise control over their exposurs.
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

CALCULATIONS

Given
E=V@0*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V (30*P*G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 * ((30 * (P/ 1000) * G) /(3770 * S))
d=0.282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:
P (mW)=10" (P (dBm)/10) and
G (numeric) = 10 ~ (G (dBi) / 10)
yields
d=0282*10~((P+G)/20)/VS
where
d = MPE distance in cm
P =Power in dBm
G = Antenna Gain in dBi
S = Power Density Limit in mW/cm”"2

Rearranging terms to calculate the power density at a specific distance yields

S =0.0795 * 10~ (P + G) / 10) / (d*2)
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REPORT NO: 07U11041-12

EUT: 802.11ag/Draft

LIMITS

2.11n Wirel

LAN and Bluet

th 2.1 PCI-E M

From §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm"2

RESULTS

No non-compliance noted: (MPE distance equals 20 cm)

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if

calculations indicate that the MPE distance would be less.

MPE Output Antenna Power
Distance Power Gain Density

(cm) (dBm) (dBi) (mW/cm*2)

20.0 6.38 3.36 0.00

DATE: JUNE 29, 2007
ID: QDS-BRCM102

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 07U11041-12
EUT: 802.11ag/Draft

7.2.7. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

DATE: JUNE 29, 2007

2.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul FCC ID: QDS-BRCM102

The cable assembly insertion loss of 1 dB (including 0 dB pad and 1 dB cable) was entered as an offset in
the power meter to allow for direct reading of power.

Channel | Frequency | Average Power
(MHz) (dBm)
Low 2402 3.06
Middle 2441 3.59
High 2480 3.80
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.8. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8§ dBm in any 3 kHz band during any time interval of
continuous transmission.

§15.247 (f) The digital modulation operation of the hybrid system, with the frequency hopping turned off,
shall comply with the power density requirements of paragraph (d) of this section.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

No non-compliance noted:

Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -12.49 8 -20.49
Middle 2441 -12.00 8 -20.00
High 2480 -11.77 8 -19.77
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PEAK POWER SPECTRAL DENSITY

PPSD LOW CH
- Agilent 12:47:15 May 22, 2007 RL |Fre§fChanneI I

711041 Mkr1 2.401943 5 GHz Corter F

& Yy enter Freq
Bef .11 dBm #Atten 10 dB 12.49 dBm 5 AD19E000 Gl
#Peak
Log

10 Start Freq
dB/ 2.40180000 GHz
Offst
1

JB - Stop Freq
. 2.40210000 GHz
8.0
dBm CF Step

30.0000000 kHz
LgAv uto

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
=50k Signal Track
On

Swp

Center 2.401 950 0 GHz Span 300 kHz )
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PPSD MID CH

H Agilent 123917 May 22, 2007 L |Fre£i;‘ChanneI I
071041 Mkr1 2.440 945 0 GHz Corter F

# R enter -red
Bef 11 dBm #Atten 10 (B 12.00 dBm 5 44095000 GHz
#Peak
Log
10 Start Freq
dB/ 244080000 GHz

Stop Freq
244110000 GHz

(I.Bm CF Step

30.0000000 kHz
LgAv Auto Man

w1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
=50k Signal Track

Swp On 8

Center 2.440 950 0 GHz  ~ Span 300 kHz ‘
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

PPSD HIGH CH
v Agilent 12:43:15 May 22, 2007 L |FrequhanneI |

0711041 Mkr1 2.479 947 5 GHz Conter
# B enter Freq
Fllef 11 dBm #Atten 10 dB 11.77 dBm 3 AT995000 GHz
#Peak
Log
Start Freq
2475580000 GHz
Stop Freq
248010000 GHz

8.0

(I.Bm CF Step

30.0000000 kHz
LgAv Auto Ilan

w1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
=50k Signal Track
Swp On off

Center 2479 950 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.2.9. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

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

No non-compliance noted:
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

i Agilent 21:29:24 May 23, 2007 L [ Display |

711044 Mkr1 2.401 97 GHz
Ref 11 dBm Atten 10 dB 1.20 dBm Full Screen
#Peak

Log - -
10 Display Line
a8/ -18.80 dBm

Cn Off
dBm L
Limits*
LgAv

M1 S2 Active Fcin

$31 FC ] Fosition 4
Battam

off):

=50k Title M
Swp

Center 2.400 00 GHz Span 10 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

LOW CHANNEL SPURIOUS
e Agilent 21:30:46 May 23, 2007 L | hWarker I

0711041 Mkr3 7.22 GHz

Ref 11 dBm Atten 10 dB 4193 dBm || Select Marker
#Peak 2z 3 4

Log

10 Marker Trace
dB/ Auta 1 2 3

Readout ||
Freguency

dBm " o TP T Marker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 )] 2.4 GHz 064 dBm
2 ) 479 GHz -40.57 dBm
2 4 )] 7.22 GHz -4H1.03 dBm
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
W Agilent 22:29:52 May 23, 2007 |FrequhanneI |

Project: 07111041 Mkr1 2.440 97 GHz Center E
enter Fred

Eef ?0 dBm Atten 20 B 2.57 dBm 5 44100000 GHz

#Peak

Log

10 Start Freq

dB/ 243600000 GHz

Stop Freq
2.44600000 GHz

;IBl.n CF Step

1.00000000 hHz
LygAv Auto Man|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
50k Signal Track
Swp on O

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

MID CHANNEL SPURIOUS
e Agilent 22:31:03 May 23, 2007 R T harker

Project: 07L11041 Mkr3 7.33 GHz

Ref 20 dBm Atten 20 dB 38.12 dBm || Delect Marker
#Peak | 1
Log

10 4 Marker Trace
dB/ Auto 1 2 3

2 3 14

Readout ||
Freguency

dBm i ‘ Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 )] 2.45 GHz 061 dBm
2 ) 4.2 GHz -35.21 dBm
2 4 )] 733 GHz -84z dBm
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

d- Agilent 22:33:37 May 23, 2007 L
Project: 0711041 Mkr1 2.479 97 GHz
Ref 20 dBm Atten 20 B 2.76 dBm
#Peak
Log
10
dB/

Clear \Write

Max Hold

dBm
LgAv

flin Hold

V1 S2
S3 FC

off):
=50k
Swp

Center 2.483 50 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH CHANNEL SPURIOUS

He Agilent 22:34:43 May 23, 2007 R T [|Freg/iChannel
Project: 07U11041 Mkr3 7.43 GHz
Ref 20 dBm Atten 20 dB -36.96 dBm
#Peak |
Log

Center Freq
13.0150000 GHz

<

10 Start Freq
dB/ 30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm IS CF Step

2.59700000 GHz
LgAv Auto Man

Start 30 MHz Stop 26.00 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 Hz
Marker Trace X oz Amplitude

1 4 )] 247 GHz 0.75 dBm

bl 4} 496 GHz -33.09 dBm S|gna| Track
3 1 743 GHz -36.96 dBm on i

—
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

e Agilent 22:54:27 May 23, 2007 L | Display |

Project: 0711041 Mkr1 2.401 98 GHz
Ref 20 dBm Atten 20 dB 2.07 dBm Full Screen
#Peak

Log > -

10 Display Line
; -17.93 dBm

B/ . On off

(IB;II L
Limits*
LgAv

M1 S2 Active Fcin
$31 FC Fosition 4
AR Battam

off):

FTun Title
Swp

Center 2.400 00 GHz Span 20 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 1.933 ms (1001 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH BANDEDGE WITH HOPPING ON
W Agilent 22:51:38 May 23, 2007 L [ Marker |

Project: 7011041 Mkr 2.480 10 GHz
Ref 20 dBm Atten 20 dB 257 dBm_|f SE1eCt Marker
Pa. 1 2 3 4
#Peak

Log
10
a8/

Mormal

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

dBm

M1 s2 Span Pair
83 FC Span Center
AR
off):
FTun
Swp

Center 2.483 50 GHz Span 20 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.933 ms (1001 pts)
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REPORT NO: 07U11041-12
EUT: 802.11ag/Draft 802.11n

ireless LAN and Bluet:

7.3. RADIATED EMISSIONS

7.3.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

th 2.1 PCI-E Modul

DATE: JUNE 29, 2007
ID: QDS-BRCM102

§15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

13.36 - 13.41

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 -410 45-5.15%*
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 -4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 -12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 -2900 22.01 -23.12
8.41425 - 8.41475 162.0125 -167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72 -173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)

*:4.5 —5.25 per Standard LP0002.

" Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

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

measured emissions. The provisions in Section 15.35 apply to these measurements.
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul FCCID: QDS-BRCM102
§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

30-88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

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 5 GHz 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: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.3.2. TRANSMITTER RADIATED EMISSIONS ABOVE 1 GHZ WITH GFSK
MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 115713 May 22, 2007 L [Freg/Channel |

07U11041 Mkr1 2.369 87 GHz Center F
) enter Freq
Ref 107 dBpy #Atten 0 B 59.43 dBpYv' 5 S000000 Gils
#Peak
Log
Start Freq
231000000 GHz
. Stop Freq
239000000 GHz

CF Step
sl 8.00000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

LOW CHANNEL RESTRICTED, AVG, HORIZ

% Agilent 11:57:52 May 22, 2007 L |Fre§f(:hannel |

07 uU11041 Mkr1 2.389 73 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.61 dBpY 5 SE000000 GHz

#Peak

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst

334
dB

Stop Freq
239000000 GHz

1]]
30 CF Step

dBY
5.00000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 12:11:01 May 22, 2007 L |FrequhanneI |

07U11041 Mkr1 2.384 00 GHz Centor F
enter Freq

Ref 107 dBpv #htten 0 B 59.35 dBpv 5 JR000000 GHz

#Peak

Log

10 Start Freq

dB/ 231000000 GHz

Offst

33.4
dB Stop Freq
DI 2.39000000 GHz
74.0
dByY & CF Step
FrrrTR]| §.00000000 MHz
L Auto Man|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

LOW CHANNEL RESTRICTED, AVG, VERT

% Agilent 12:11:41 May 22, 2007 L |Fre§f(:hannel |

07 uU11041 Mkr1 2.389 33 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.52 dBpv 5 SE000000 GHz

#Peak

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst

334
dB

Stop Freq
239000000 GHz

1]]
30 CF Step

dBY
5.00000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 12:16:32 May 22, 2007 L |FrequhanneI |

07011041 Mirt 248639 GHz [
enter Fred

Ref 107 dBpv #Atten 0 (B 59.09 dBuY 2 45175000 GHz

#Peak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

33.7
dB Stop Freq
2.A0000000 GHz

1]l
74.0
By | CF Step

]| 1.65000000 hMHz
Lo Auto Ilan|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH CHANNEL RESTRICTED, AVG, HORIZ
H Agilent 12:16:55 May 22, 2007 R T [|Freg/iChannel

07 uU11041 Mkr1 2.489 19 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.45 dBpv 3 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

337
dB

Stop Freq
250000000 GHz

1]]
30 CF Step

dBY
1.65000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
W Agilent 12:13:58 May 22, 2007 |FrequhanneI |

07U11041 Mkr1 2.488 40 GHz Contor F
enter Fred

Ref 107 dBpv #Atten 0 (B 58.96 dBuY 2 45175000 GHz

#Peak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

33.7
dB Stop Freq
2.A0000000 GHz

DI
74.0
dBpv b AR Y L CF step

1.65000000 MHz
Lo Auto Ilan|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH CHANNEL RESTRICTED, AVG, VERT

% Agilent 12:14:33 May 22, 2007 L |Fre§f(:hannel |

07 uU11041 Mkr1 2.500 00 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.48 dBpY 3 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

337
dB

Stop Freq
250000000 GHz

1]]
30 CF Step

dBY
1.65000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom

Project #: 07011041

Date: 542142007

Test Engineer: Mengistu Melkutia
Configuration: EUT with 3upport Laptop
Mode: Tx GFSK, L/AVVH Channels
Duty Cycle Correction Factor = -24.78dB

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|T6l]: SiN: 2238 @3m j |T3=l HP 84498 - ‘ j | j |FCC 15.209 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

- - ‘ B-5m Chamber j ‘ HPF_4.0GHz j ‘ - Average Measurements
REW=1MHz , VEW=10Hz

Dist : Read Pk : Read Avg. ’ Amp i Peak Avg Pk Lim  Avg Lim Avg Mar Notes
{m) dBuV dBuV dB dBuVim | dBuVim | dBuVim | dBuVim dB (VIH)
Low Ch (2402MHz
4804 579 379 . 638 438 T4
7206 404 2004 - 600 400 74
4804 552 isa2 . - 61.1 41.1 74
7206 510 310 614 414 T4

Mid Ch (2441 MMHz

<< mim

Measurement Frecuency Amp Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PleLitn  Pealk Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Pl Mar IMMargin vs. Peake Lt

Cable Loss HPFF  High Pass Filter
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.3.3. TRANSMITTER RADIATED EMISSIONS ABOVE 1 GHZ WITH 8PSK
MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilenf 12:28:02 May 22, 2007 L |Fre§fChanneI |
07U11041 Mkr1 2.334 27 GHz Centor F
enter Freq
Ref 107 dBpY #Atten 0 dB 58.73 dBuY 5 22000000 GHz
#Peak
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
mrel| 5.00000000 kHz
Auto Man

Freq Offset
0.00000000 Hz
: Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

LOW CHANNEL RESTRICTED, AVG, HORIZ
He Agilent 12:28:37 May 22, 2007 L |Fre§,‘ChanneI I

07 uU11041 Mkr1 2.388 53 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.56 dBpY 5 SE000000 GHz

#Peak

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst

334
dB Stop Freq
DI 239000000 GHz

54.0
dBy CF Step
5.00000000 MHz
LAy Auto Man
fe)

A=

Freq Offset
S3 FC

0.00000000 Hz

2
Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 12:25:01 May 22, 2007 |FrequhanneI |

07U11041 Mkr1 2.355 47 GHz Centor F
enter Freq

Ref 107 dBpv #htten 0 B 59.25 dBpv 5 JR000000 GHz

#Peak

Log

10 Start Freq

dB/ 231000000 GHz

Offst

33.4
dB Stop Freq
. 239000000 GHz

740

BV CF Step
) L w A{|| &.00000000 MHz

Lo Auto Ilan|

Wi B2 Freq Offset

33 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

LOW CHANNEL RESTRICTED, AVG, VERT

% Agilent 12:25:37 May 22, 2007 L |Fre§f(:hannel |

07 uU11041 Mkr1 2.389 47 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.54 dBpY 5 SE000000 GHz

#Peak

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst

334
dB

Stop Freq
239000000 GHz

1]]
30 CF Step

dBY
5.00000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 12:20:44 May 22, 2007 L |FrequhanneI |
07U11041 Mkr1 2.498 05 GHz Centor F

J enter Freq
Ref 107 dBpv #htten 0 B 59.14 dBpv 5 49175000 GHz
#Peak
Log
10 Start Freq
dB/ 2 48350000 GHz
Offst

33.7
dB Stop Freq
. 2.A0000000 GHz

74.0

e, CF Step
Lt g L iy waE|| 1.65000000 WHz

Lo Auto Ilan|

W1 52 Freq Offset

23 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH CHANNEL RESTRICTED, AVG, HORIZ

%5 Agilent 12:21:05 May 22, 2007 L |Fre§f(:hannel |

07 uU11041 Mkr1 2.488 26 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.45 dBpv 3 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

337
dB

Stop Freq
250000000 GHz

1]]
30 CF Step

dBY
1.65000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 12:20:44 May 22, 2007 L |FrequhanneI |
07U11041 Mkr1 2.498 05 GHz Centor F

J enter Freq
Ref 107 dBpv #htten 0 B 59.14 dBpv 5 49175000 GHz
#Peak
Log
10 Start Freq
dB/ 2 48350000 GHz
Offst

33.7
dB Stop Freq
. 2.A0000000 GHz

74.0

e, CF Step
Lt g L iy waE|| 1.65000000 WHz

Lo Auto Ilan|

W1 52 Freq Offset

23 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HIGH CHANNEL RESTRICTED, AVG, VERT

%5 Agilent 12:21:05 May 22, 2007 L |Fre§f(:hannel |

07 uU11041 Mkr1 2.488 26 GHz Conter F
enter -red

Ref 107 dBpv #Atten 0 (B 46.45 dBpv 3 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

337
dB

Stop Freq
250000000 GHz

1]]
30 CF Step

dBY
1.65000000 MHz
LAy Auto Man

vioB2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swp On 8

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measwrement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom

Project #: 07011041

Date: 5/2142007

Test Engineer: Mlengistu Melaia
Configuration: EUT with Support Laptop
Maode: Tx 8PSE, LMV/H Channels
Duty Cycle Correction Factor =-24.75dB

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|TGU: S/N: 2238 @3m j |T3-l HP 84498 -~ ‘ j | j |FCC 15.209 j

Hi Frequency Cables

2 footcable ‘ 3footcable 12 foot cable HPE ‘ Reject Filter Peak Measurements
REW=VEBW=IMHz

- - ‘ B-5m Chamber j ‘ HPF_4.0GHz j ‘ - Average Measurements
REW=1MHz , VBEW=10Hz

Dist Read Pk Read Avg. ® Amp | D Comrr - Peak Avg Pk Lim : Avg Lim ; Pk Mar ; Avg Mar Notes
{10} dBuV dBuV dB dBuVim ; dBuVim | dBuV/m ; dBuVim dB dB (VIH)
Low Ch (2402MHz
4804 60.7 40.7 - 666 4646 T4 74 =74
7206 526 326 - 63.1 43.1 74 -109 -109
4804 57.1 37.1 - - 629 429 T4 -11.1 -11.1
7206 542 342 - 644 444 74 94 04

Mid Ch (2441 MHz
4882
7323
4882
7323

“igimm

Hi Ch (2480MHz)
4960
7440
4960
7440
9920

“igi<imim

Measurement Frecuency Amp AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PleLitn  Pealk Field Strength Limit
Analyzer Reading hvg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Pl Mar IMMargin vs. Peake Lt

Cable Loss HPFF  High Pass Filter
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.3.4. RECEIVER ABOVE 1 GHz WITH GFSK MODULATION

RESULTS

No non-compliance noted:

High Frequency Measurement
Comphance Certification Services, Fremont Sin Chamber

Company: Broadcom

Project #: 07U11041

Date: 32142007

Test Engineer: Mengistu Melkuria
Confignration: EUT with Suppott Laptop

Mode: Receiver Mode, GFSK Modulation

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘
|TGI]:S"N:2238-3§‘-3|11 j |Tm Miteq 3008A00931 | j | j | RX RSS 210 j

Hi Frequency Cables

2 foot cable
REW=VEW=1MHz

‘ B-5m Chamber J ‘ J ‘ Average Measurements
- - - - =
J ‘ J REW=1MHz ;, VBW=10Hz

Read Pk : Read Avg.| A Amp -1 Peak Avg : PkLim | Avg Lim Avg Mar Notes

dBuV dBuV B dBuVim | dBuV/m | dBuV/m | dBuVim dB (V/H)
63.0 454 -388 548 372 74 54 - -16.8 v
613 416 -38.1 55.7 359 74 54 - -18.1 v
454 335 -36.6 476 357 74 54 - -183 v

3 foot cable 12 foot cable HPF ‘ Reject Filter Peak Measuwrements

568 448 -388 48.6 366 - -174
578 39.1 -38.1 521 335 - -205
510 336 -374 496 322 - -218

Measurement Frecuency Aamp AvgLim  Awverage Field Strength Limit
Distance to Anterma D Corr Distance Correct to 3 meters Pl Lim  Pealr Field Strength Lirnit
Analyzer Reading Awg  Awerage Field Strength @ 3m Avg Mar Margin vs. Average Limit
Antenna Facter Peak  Calculated Pealt Field Strength Pl Mar Mlargm ws. Peale Lt

Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.3.5. RECEIVER ABOVE 1 GHz WITH 8PSK MODULATION

RESULTS

No non-compliance noted:

High Frequency Measwement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadeom

Project # 07011041

Date: 542172007

Test Engineer: Mengistu Meluria
Configuration: EUT with Support Laptop

Mode: Receiver Mode, 2PEK Modulation

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

el o] [ ]
Hi Frequency Cables

2 footcable ‘ 3footcable 12 foot cable HPF ‘ Reject Filter Peak Measurements
REW=WVBW=IMHz

- ‘ B-5m Chamber j ‘ j ‘ j Average Measurements
RBW=1MHz ;, VBW=10Hz

Read Pk | Read Avg.| 2 = D Corr i Peak Avg Pk Lim | Avg Lun i Pk Mar | Avg Mar Notes

dBuV dBuV dBuVim | dBuVimm | dBaV/im ;| dBuVim dB dB (VIH)
619 449 - 549 379 T4 54 -19.1 -16.1 v
622 418 - 578 374 74 54 -162 -16.6 v
46.1 340 - 499 379 T4 54 -24.1 -16.1 v

| T60; S/N: 2238 @3m j | T34 HP 8449B -

588 454 - 518 384 74 54 -222 156
570 438 - 504 372 T4 54 -236 -168
58.7 307 - 542 352 T4 54 -198 -188

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Ayg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HPF  High Pass Fiter
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.3.6. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz WITH GFSK
MODULATION

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

ACOMPLIANCE

= EAQINBBTiNG SBTHICE, .

PO VLLICIETRED
LLCEn. TOY
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HORIZONTAL DATA
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

cuMH-mHGE Compliance Certification Services
5 47173 Benicia Street
TG AT E LG Frament, CA 94538

LiLgenTE Tel: (5107 771-1000
Fasx: [(510) A&1-0HER

File#: 07011041 GFSE. Date: 05-21-2007 Time: 16:30:20

go LErd (IBUVE)

FCC CLASS-B

Trace:

Condition: FOC CLAS3-B VERTICAL
Test Operator:: Yobi Zhou
Project #: + 07U11041

Company : + Broadoom
Configuration:: EUT with antenna
Mode : 1 T# GFEK

Target: : FOC Class B
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

VERTICAL DATA

Faad Limit Owrar
Lavel Factor Leval Line Limit Remark

ARV dBE dBuvV,/m 4dBuvV/m

o]

=

43,50 -12.24 Peak
da,00 -1 Pealk
4,00 -13.E89 Peak
4, 00 .50 Pealk
d&, 00 /.23 Pealk
4,00 =14 Pealk
4, 00 18 Pealk
d&, 00 Tl Pealk
a6, 00 1.13 QF

4, 00 B Peak
46,00 B Peak
54,00 7.73 Peak

]

-16.74
-17.54
-14.9%9
-13.26
-11.33
-10.67

[
L
o)
.
L,

[l 3]
[ |
[ O
(i3]

=R -

Lal [l
Lad
(o's]

3
P

L
]
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=
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= on
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.3.7. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz WITH 8PSK
MODULATION

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

MMH.IA"GE Compliance Certification Services
i 47173 Benicia Street
o TR E P Framont, CA 94538

liLsenT Tel: (510) 771-1000
Fax: [(510) &681-0D8ER8

Dataf: 11 Filed#: 07U11041 GFSE. Date: 05-21-2007 Time: 17:0&:26

5o LEve (BUVin)

FCC C

.

Condition: FOCO CLASS-E HORIZOMTAL
Test Operator:: Yokl ZEZhou

Project #: + 0711041

Company : : Broadoom
Configuration:: EUT with antenna
Mode : Tx 3PSK

Target: : FOUO Class B
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

HORIZONTAL DATA

Limit over
Frag Level Line Limit

MH= f dBuWV/m ABuV S m

140.5E0
213.330
204,330
533.430
B03.0%90
B&3.230

92&.2E0

LR Lep o2
Y - L SR
e e L L

o

D =t LA

b Wb i G LTTOLD LI

P LIV L LD Lad LD 1sl
.

1]

o
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

MMHchE Conpliance Certification Services
i 47173 Banicia Street
FE LR E AT Framont, CA 94538

N LR Tel: (5107 771-1000
Fax: [(510) &&61-DHER

File#: 07011041 GFSK,EMI Date: 05-21-2007 Time: 16:55:51

oo LEvel (ABuVin)

FCCC

Trace:

Condition: FCOC CLASS-BE VERTICAL
Test Operator:: Yabi Zhou
Fraject #: : DTU11041

Company : : Broadoam
Configuration:: EUT with antenna
Mode t Tx HPSK

Target: : FOC Class B
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

VERTICAL DATA

Read Limit Qe r

Leawel Leval Line Limit Bemark

v/Sm dABUY /S m

LNl L o2

&
=3

| 9 I Y S T R SR N N
R . A A .
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

7.4. POWERLINE CONDUCTED EMISSIONS

LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limits in the following table, as measured using a 50 uH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 07U11041-12 DATE: JUNE 29, 2007
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluetooth 2.1 PCI-E Modul F ID: QDS-BRCM102

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (110VAC 60Hz)

Freq. Reading Closs | Limit FCC_B in Remark
(MHz) | PE (dBuV) | QP @Buv) [AV@Buv)| @B) | QP AV [QP@B)|avam| L1/12
0.19 5198 ~ 3897 000 | 6404 | 3404 | 21206 | 1507 | Lt
0.26 4739 - 37.18 000 | 6156 | 5156 | -1367 | -1438 | L1
0.3% 43.58 - 32,39 000 | 5828 | 4828 | -1470 | 939 L1
0.51 4074 - 37 48 000 | 5600 | 4600 | -1536 | -8.52 L1
0.77 37.30 - 34.40 000 | 5600 | 4600 | <1870 | -1160 | L1
0.96 38.30 - 35.50 000 | 5600 | 4600 | 21770 | <1050 | L1
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REPORT NO: 07U11041-12
EUT: 802.11ag/Draft 802.11n Wireless LAN and Bluet

LINE 1 RESULTS

ACOMPLIANGE

= Engineering Service, Inc,
[ el e
LLGSR, TUY

DATE: JUNE 29, 2007

th 2.1 PCI-E Modul FCC ID: QDS-BRCM102

Compliance Certification Services
47173 Benicla Street

Fremont, CA 94538

Tel: (510) 771-1000

Fax: (510) 661-0888

Dataf: 21 File#: 07UL1041LC.EMI
Levd (dBut)
&0

Date: 05-18-2007 Time: 21:0

CISPR CLA

AVER

b

|

o
)
l

’

W

EaN
Tk J;w’&}

L]

Condition: CISPR CLASS-B
Test Operator:: Mengistu Mekuria
Project #: : 07011041
Company: : Broadcom

Configuration:: EUT with Support Laptop
Mode : Tx @ 2.4GHz (Worst Case)

Target:
Source:

: Ll:Peak(Blue), Average (Green)
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REPORT NO: 07U11041-12

EUT: 802.11ag/Draft
LINE 2 RESULTS

2.11n Wirel

LAN and Bluet

£ Enpineering Service, Inc,

PCC VED LR PRCT
LLGER, TUW

th 2.1 PCI-E Modul F

DATE: JUNE 29, 2007
ID: QDS-BRCM102

Compliance Certification Service:s
47173 Benicia Street

Fremont, CA 94538

Tel: (510) 771-1000

Fax: (510} €61-0888

Data#: 28

Levd (dBu
%0 (ABu¥)

Filed:

07011041LC.EMI

Date: 05-18-2007 Time: 21:18:08

CISPR CLASS-B

AVEFR

|

W

-
P

Condition:

Project #:
Company:

Mode :
Target:
Source:

: Tx @ 2.4GHz
: DGT

: LZ:Peak(Blue), Aver

CISPR CLASS-B
Test Operator::
: 07011041
: Broadcom
Configuration::

1 gistu Mekuria

EUT with Support Laptop
(Worst Case)
Class B

110VAC/60Hz

age (Green)
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