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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, U.S.A

EUT DESCRIPTION: 802.11a/g/n WLAN + Bluetooth PCI-E Custom Combination
Card (Tested inside of MacBook Pro. model A1398)
MODEL: BCM94331CSAX
SERIAL NUMBER: C86201300XKDNP6&’/
DATE TESTED: FEB 21 — APR 19, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 PASS
INDUSTRY CANADA RSS-GEN Issue 3 PASS

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

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

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

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

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is 802.11a/g/n WLAN + Bluetooth PCI-E Custom Combination Card (Tested inside of
MacBook Pro. model A1398)

The radio module is manufactured by Broadcom.
5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

Different antennas with different gains were used and the radio module was installed inside a
specific host laptop PC.

5.3. MAXIMUM OUTPUT POWER

Average Power was measured and verified to be within +/- 0.5 dB from the original values
covered under report number “11U14154-8 FCC IC DTS WLAN Report”.

5.4. DESCRIPTION OF AVAILABLE ANTENNAS
No. Antenna Antenna Type Model Peak gain | Peak gain | Peak gain | Peak gain | Peak gain
Manufacturer 2402 to 5150 to 5250 to 5470 to 5725 to
2484Mhz | 5250MHz | 5350MHz | 5725MHz | 5850MHz
dBi dBi dBi dBi dBi
1 |Amphenol 802.11abgn WLAN 0.12 7.04 7.089 5.03 2.66
Antenna
2 |Amphenol 802.11abgn 5.30 6.70 7.06 6.66 5.93
WLAN/BT Antenna
3 |Amphenol 802.11abgn WLAN 4.69 3.79 3.58 3.94 6.04
Antenna
total (mW) 7.36 12.13 12.48 10.30 9.78
Composite 3x3 CDD mode testing for FCC/NCC ONLY dBi 8.6687781 |10.838219 |10.861713 |10.126723 |9.903389
No. Antenna Antenna Type Model Peak gain | Peak gain | Peak gain | Peak gain | Peak gain
Manufacturer 2402 to 5150 to 5250 to 5470 to 5725 to
2484Mhz | 5250MHz | 5350MHz | 5725MHz | 5850MHz
dBi dBi dBi dBi dBi
1 |Molex 802.11abgn WLAN -0.79 5.87 5.12 4.16 3.21
Antenna
2 |Molex 802.11abgn 4.67 6.60 6.46 6.25 5.41
WLAN/BT Antenna
3 |Molex 802.11abgn WLAN 292 4.15 4.32 4.31 4.06
Antenna
total (mW) 5.72 11.03 10.38 9.52 8.12
Composite 3x3 CDD mode testing for FCC/NCC ONLY dBi 7.5765555 |10.42761 10.162273 |9.7867609 |9.093583

Note: Since the Amphenol combined antennas gain is higher than the Molex combined
antennas gain, Amphenol antenna was selected for testing as worst-case scenario to cover the
Molex antenna.

5.5. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 5.106.192.12
The test utility software used during testing was BCM Internal, rev. 5.106.RC192.12.
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5.6. WORST-CASE CONFIGURATION AND MODE
The EUT was tested as radio module installed inside a host laptop PC.

Worst-Case data rates, from the original reports, were as follows:

For 2.4 GHz Band:
802.11b: 1 Mb/s
802.11g: 6 Mb/s
802.11n 20MHz: MCSO0

For 5.8 GHz Band:
802.11a: 6 Mb/s
802.11n 20MHz: MCSO0
802.11n 40MHz: MCSO0

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power.

All legacy modes were measured with the highest gain for each type of antenna.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCCID

AC Adapter Apple ADP-85FB TA | C04203404B6DT9PhH | DoC

I/O CABLES

Channel Frequency Chain 1 Chain 2 Chain 3 Total Limit Margin
PK Power | PK Power | PK Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 19.30 19.24 19.05 23.97 26.22 -2.25
High 5795 19.57 19.34 18.55 23.95 26.22 -2.27
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SETUP DIAGRAM FOR TESTS

EUT in laptop
= N
> BT

AL 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
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/14/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 C01016 07/12/12
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 07/28/12
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 06/14/12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Reject Filter, 2.0-2.9 GHz Micro-Tronics BRM50702 N02684 CNR
High Pass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
Spectrum Analyzer, 44 GHz Agilent / HP E4446A MY461804919 | 04/09/13
Peak Power Meter Agilent N1911A 1282124A 08/04/12
Peak Power Sensor Agilent E9323A 1240537J 08/04/12
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 NO02676 CNR
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
EMI Test Receiver, 30MHz R&S ESHS 20 N02396 08/19/13
LISN, 30 MHz FCC LISN-50/250-25-2 | N02625 12/13/12
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7. ANTENNA PORT TEST RESULTS

For all antenna port test results refer to the original report “11U14154-8 FCC IC DTS WLAN
Report”, except for the following items:
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8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (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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8.2. OUTPUT POWER (FROM ORIGINAL REPORT WITH NEW AG)

8.2.1. 2.4GHz 802.11g 1TX OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes Al - A4" by Joe Dichoso, May
2003.

RESULTS
Channel Peak Power Limit Margin
Frequency Reading

(MHz) (dBm) (dBm) (dB)
2412 16.92 30 -13.08
2437 18.61 30 -11.39
2437 19.44 30 -10.56
2457 19.36 30 -10.64
2462 17.92 30 -12.08
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OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent 18:22:04 Dec 2, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

Video BWY
3.0 MHz
Auto Man|
Ref 30 dBm Atten 30 dB VEWIREW
#Samp 1.00000
Auto hdan|

Average
100
On 0Off

Avg/VBEW Type
Pt (RIS

Center 2.412 000 0 GHz Span 40.5 MHz ||&uto fwlan

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

16.92 dBm /27.0000 MHz -57.39 dBm/Hz Span/RBW|
106

Auto Man
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OUTPUT POWER LOW CH
i Agilent 14:09:08 Mar3, 2012

R T [ Bwikvg |

| Res BW

Ch Freq 2417 GHz
Channel Power

Trig  Free 1.0 MHz

Auto han

Wideo BYY
3.0 MHz

Ref 30 dBm Atten 30 dB

tlan|

#Samp [

VEWREW

Log [

1.00000

T
10

Iilan)

dB/

Average

Offst

100

11.2

On Off

dB

AvgVBWY Type

Center 2.417 000 0 GHz
#Res BW 1 MHz #WBW 3 MHz

Span 40.5 MHz ||Auto Ilan|

Sweep 20 ms (601 pts)

Pt (RIWIST

Channel Power

18.61 dBm /27.0000 MHz

Fower Spectral Density
-55.70 dBm/Hz

Span/REWY|
106
Auto Ilan)
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OUTPUT POWER MID CH
e Agilent 18:12:44 Dec 2, 2011 R T | B Avy |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 000 0 GHz Span 40.5 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

19.44 dBm /27.0000 MHz -54.87 dBm/Hz Span/RBW|

105
Auto Mdan|
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OUTPUT POWER HIGH CH
- Agilent 14:37:34 Mar9, 2012

R T [ Bwikvg |

| Res BW

Ch Freq 2,457 GHz
Channel Power

Trig  Free 1.0 MHz

Auto han

Wideo BYY
3.0 MHz

Ref 30 dBm Atten 30 dB

tlan|

#Samp

VEWREW

Log

1.00000

10

Iilan)

dB/

Average

Offst

100

11.2

On Off

dB

AvgVBWY Type

Center 2.457 000 0 GHz
#Res BW 1 MHz #WBW 3 MHz

Span 40.5 MHz ||Auto Ilan|

Sweep 20 ms (601 pts)

Pt (RIWIST

Channel Power

19.36 dBm /27.0000 MHz

Fower Spectral Density
-54.96 dBm/Hz

Span/REWY|
106
Auto Ilan)
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OUTPUT POWER HIGH CH
i+ Agilent 16:23:59 Dec 2, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 2.462 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 dB VBEWIRE

#Samp 1.00000

Loy Ilar]
10
dB/ ] - Average

Offst 100
11.2 illon Off

dB g/ VBW Type

Prr (RIS Y
Center 2.462 000 0 GHz Span 40.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

17.92 dBm /27.0000 MHz -56.39 dBm/Hz Span/RBW|
106
Auta Ilan|
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8.2.2. 2.4GHz 802.11b 3TX OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-210 A8.4

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
0.12 5.30 4.69 8.43

The maximum effective legacy gain is 8.43 dBi for other than fixed, point-to-point operations,

therefore the limit is 27.57 dBm.

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes Al - A4" by Joe Dichoso, May

2003.
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

RESULTS
Channel | Frequency | Chain 1 Chain 2 Chain 3 Total Limit Margin
PK Power | PK Power | PK Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.20 18.76 18.52 23.61 | 27.57 -3.96
Mid 2437 19.27 18.76 18.95 23.77 | 27.57 -3.80
High 2462 19.05 18.65 18.80 23.61 | 27.57 -3.96
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
e Agilent 13:47:17 Dec 2, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz

Auto Man|

Ref 30 dBm Atten 30 dB VEWIREW
#Samp ' 1.00000

! - - - - — | m m

Average
100
On 0Off

Avg/VBEW Type
Pt (RIS

Center 2.412 000 GHz Span 21 MHz ||&uto fwlan

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

19.20 dBm /14.0000 MHz -52.26 dBm/Hz Span/RBW|
106

Auto Man
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 1
- Agilent 13:53:08 Dec 2, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man

Video BWY
3.0 MHz
Praject: Ilar

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 000 GHz Span 21 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

19.27 dBm /14.0000 MHz -52.19 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 1
H Agilent 14:00:05 Dec 2, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 2.462 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Project: it
Ref 30 dBm Atten 30 dB VEBWIRE
#Samp 1.00000
Log - i Ilar]

10
dB/ Average

Offst 100
112 On off

dB g/ VBW Type

Prr (RIS Y
Center 2.462 000 GHz Span 21 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power I |

Channel Power Fower Spectral Density

19.05 dBm /14.0000 MHz -52.41 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
e Agilent 13:49:06 Dec 2, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

| Video BW
‘ 3.0 MHz
Auto Ilan|
Ref 30 dBm Atten 30 dB YEWIREW
#Samp T 1.00000
| S | Auto Ilan|

Average
100
On 0Off

Avg/VBEW Type
Pt (RIS

Center 2.412 000 GHz Span 21 MHz ||&uto fwlan

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

18.76 dBm /14.0000 MHz -52.70 dBm/Hz Span/RBW|
106

Auto Man
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 2
- Agilent 13:57:09 Dec 2, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man

Video BWY
3.0 MHz
Praject: Ilar

Ref 30 dBm Atten 30 dB VEWRBW
#Samp) |

| 1.00000
. SV R | I Auto Ian

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 000 GHz Span 21 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

18.76 dBm /14.0000 MHz -52.70 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 2
- Agilent 14:02:31 Dec 2, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 2.462 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Project: it
Ref 30 dBm Atten 30 dB VEBWIRE
#Samp 1.00000
Log i . Ilar]

10
dB/ Average

Offst 100
112 On off

dB g/ VBW Type

Prr (RIS Y
Center 2.462 000 GHz Span 21 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power I |

Channel Power Fower Spectral Density

18.65 dBm /14.0000 MHz -52.81 dBm/Hz Span/RBW|
106
Auta Ilan|

Page 26 of 116

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 3 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 3
- Agilent 13:51:15 Dec 2, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz

Auto Man|

Ref 30 dBm Atten 30 dB VEWIREW
#Samp | 1.00000

! R VRSN AP | Auto hdan|

Average
100
On 0Off

Avg/VBEW Type
Pt (RIS

Center 2.412 000 GHz Span 21 MHz ||&uto fwlan

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

18.52 dBm /14.0000 MHz -52.94 dBm/Hz Span/RBW|
106

Auto Man
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 3
- Agilent 13:55:31 Dec 2, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man

Video BWY
3.0 MHz
Praject: Ilar

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 000 GHz Span 21 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

18.95 dBm /14.0000 MHz -52.51 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 3
H Agilent 14:03:49 Dec 2, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 2.462 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Project: it
Ref 30 dBm Atten 30 dB VEBWIRE
#Samp 1.00000
Loy B POV I Mar|

10
dB/ Average

Offst 100
112 On off

dB g/ VBW Type

Prr (RIS Y
Center 2.462 000 GHz Span 21 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power I |

Channel Power Fower Spectral Density

18.80 dBm /14.0000 MHz -52.66 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

8.2.3. 2.4GHz 802.11n HT20 3TX OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
0.12 5.30 4.69 3.90

The directional gain is less than 6 dBi; therefore, the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes Al - A4" by Joe Dichoso, May
2003.

RESULTS
Frequency | Chain 1 Chain 2 Chain 3 Total Limit Margin
PK Power | PK Power | PK Power | Power

(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
2412 15.61 15.58 15.18 20.23 | 30.00 -9.77
2417 17.29 17.13 17.20 21.98 30.00 -8.02
2437 19.57 18.95 18.94 23.93 | 30.00 -6.07
2457 17.85 17.55 17.63 22.45 | 30.00 -7.55
2462 15.48 15.47 15.49 20.25 | 30.00 -9.75
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
s Agllent 00:27.44 Jan 20, 2012 R T [ Bwiavg |

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz

Auto Man|

Ref 30 dBm Atten 30 dB YBWIREW
#Samp 1.00000

Auta Ian)

Channel Power I

Average
100
On 0Off

B 8vg/VBW Type

Pt (RIS
Center 2.412 000 0 GHz Span 34.5 MHz ||&uto fwlan
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density

15.61 dBm /23.0000 MHz -58.00 dBm/Hz Span/RBW|
106
Auta Ul
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

OUTPUT POWER LOW CH, CHAIN 1

e Agilent 14:15:40 Mar 9, 2012

R T [ Bwikvg |

Ch Freq 2417 GHz

Channel Power

Trig  Free

I | Auto

Res BW

Ref 30 dBm Atten 30 dB

#Samp

Log

10

1.00000
Iilan)

dB/

Offst

11.2

COn

dB

Center 2.417 000 0 GHz
#Res BW 1 MHz #WBW 3 MHz

Span 40.5 MHz

Average

AvgVBWY Type

100
Off

Sweep 20 ms (601 pts)

Channel Power

17.29 dBm /27.0000 MHz

Fower Spectral Density

-57.02 dBm/Hz SpanfRBW

Auto

106
Iilan|
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 1
- Agilent 19:56:09 Dec 2, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 000 GHz Span 45 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

19.57 dBm /30.0000 MHz -55.20 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 1
He Agilent 14:20:40 Mar9, 2012 R T [ Bwiavg |

I ] Res B
Ch Freq 2.457 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 dB VBEWIRE
#Samp 1.00000
Log Ilan

10
dB/ Average

Offet 100
12 [ llon Off

B g/ VBW Type

Prr (RIS Y
Center 2.457 000 0 GHz Span 40.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

17.85 dBm /27.0000 MHz -56.47 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 1
# Agilent 13:10:23 Dec 5, 2011 R T [ Bwiavg |

| ] Res BW
Ch Freq 2.462 GHz Trig  Free 1.0 MHz

Channel Power I |

hlan|

Yideo BWY
3.0 MHz

Ref 30 dBm Atten 30 dB VEBWIRE
#Samp 1.00000
Log lla
1'] P—— EPERY. T — a1 il

Average
100
On Off

A VBWY Type
Prr (RIS Y

Center 2.462 000 0 GHz Span 34.5 MHz ||Auto tdan|

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

15.48 dBm /23.0000 MHz -58.14 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
s Agllent 003411 Jan 20, 2012 R T [ Bwiavg |

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz

Auto Man|

Ref 30 dBm Atten 30 dB YBWIREW
#Samp 1.00000

Auta Ian)

Channel Power I

Average
100
On 0Off

B 8vg/VBW Type

Pt (RIS
Center 2.412 000 0 GHz Span 34.5 MHz ||&uto fwlan
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density

15.58 dBm /23.0000 MHz -58.04 dBm/Hz Span/RBW|
106
Auta Ul
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER LOW CH, CHAIN 2
“ Agilent 14:16:42 Mar9, 2012 R T [ Bwhavg |

I ] Res BW
Ch Freq 2417 GHz Trig  Free

Channel Power I | Auto

Ref 30 dBm Atten 30 dB
#Samp [ 1 Onoan
Log |

T Iilan)
10

dB/ Average
Offst 100
12 [ |Qn Off

B g/ VBW Type

Center 2,417 000 0 GHz Span 40.5 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

17.13 dBm /27.0000 MHz -57.18 dBm/Hz Span/RBW

106
Ao Man|
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 2
- Agilent 20:03:04 Dec 2, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 000 0 GHz Span 40.5 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

18.95 dBm /27.0000 MHz -55.36 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 2
He Agilent 14:21:35 Mar9, 2012 R T [ Bwiavg |

I ] Res B
Ch Freq 2.457 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 (B VBEWIRE
#Samp 1.00000
Log Ilan
10
dB/ Average

Offet 100
12 | lon Off

B g/ VBW Type

Prr (RIS Y
Center 2.457 000 0 GHz Span 40.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

17.55 dBm /27.0000 MHz -56.76 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 2
H Agilent 13:12:47 Dec 5, 2011 R T [ Bwiavg |

| ] Res BW
Ch Freq 2.462 GHz Trig  Free 1.0 MHz

Channel Power I |

hlan|

Yideo BWY
3.0 MHz

Ref 30 dBm Atten 30 dB VEBWIRE
#Samp 1.00000
Log Ilan
10

Average
100
On Off

A VBWY Type
Prr (RIS Y

Center 2.462 000 0 GHz Span 34.5 MHz ||Auto tdan|

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

15.47 dBm /23.0000 MHz -58.15 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 3 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 3
s Agllent 00:40:32 Jan 20, 2012 R T [ Bwiavg |

I I Res BW
Ch Freg 2412 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz

Auto Man|

Ref 30 dBm Atten 30 dB YBWIREW
#Samp 1.00000

Auta Ian)

Channel Power I

Average
100
On 0Off

B 8vg/VBW Type

Pt (RIS
Center 2.412 000 0 GHz Span 34.5 MHz ||&uto fwlan
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density

15.18 dBm /23.0000 MHz -38.44 dBm/Hz Span/RBW|
106
Auta Ul
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER LOW CH, CHAIN 3
- Agilent 14:17:34 Mar9, 2012 R T [ Bwhavg |

| ] Res B
Ch Freq 2417 GHz Trig  Free 1.0 MHz
Channel Power | | Auto tlan|

Wideo BYY
3.0 MHz

tlan|
Ref 30 dBm Atten 30 (B YEWREW
#Samp 1.00000
Log Ian)
10

dB/ Average
Offst J 100
12 [ ~|Qn Off

B g/ VBW Type

Pt (RRAS] 4
Center 2.417 000 0 GHz Span 40.5 MHz ||Auto Ilan|

#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) =

Channel Power Fower Spectral Density

17.20 dBm /27.0000 MHz -57.11 dBm/Hz Span/RBW

106
Ao Man|
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 3
- Agilent 20:33:52 Dec 2, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 2437 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp) |

| 1.00000
1 Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 2.437 00 GHz Span 42 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

18.94 dBm /28.0000 MHz -55.53 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 3
He Agilent 14:22:30 Mar9, 2012 R T [ Bwiavg |

I ] Res B
Ch Freq 2.457 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 dB VBEWIRE
#Samp 1.00000
Log Ilan

10
dB/ Average

Offst 100
1.2 “en Off

B g/ VBW Type

Prr (RIS Y
Center 2.457 000 0 GHz Span 40.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

17.63 dBm /27.0000 MHz -56.68 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 3
H Agilent 13:13:38 Dec 5, 2011 R T [ Bwiavg |

| ] Res BW
Ch Freq 2.462 GHz Trig  Free 1.0 MHz

Channel Power I |

hlan|

Yideo BWY
3.0 MHz

Ref 30 dBm Atten 30 dB VEBWIRE
#Samp 1.00000
Log Ilan
10

Average
100
On Off

A VBWY Type
Prr (RIS Y

Center 2.462 000 0 GHz Span 34.5 MHz ||Auto tdan|

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

15.49 dBm /23.0000 MHz -58.13 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

8.2.4.5.8GHz 802.11n HT20 3TX OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
2.66 5.93 6.04 5.13

The directional gain is less than 6 dBi; therefore, the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes Al - A4" by Joe Dichoso, May
2003.

RESULTS
Channel | Frequency [ Chain 1 Chain 2 Chain 3 | Total Limit Margin
PK Power | PK Power | PK Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) [ (dBm) (dB)
Low 5745 19.46 18.83 18.86 23.83 | 30.00 -6.17
Mid 5785 20.17 19.37 19.66 24.52 30.00 -5.48
High 5825 19.35 19.02 18.96 23.88 | 30.00 -6.12
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
e Agilent 19:43:45 Dec 3, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 5.745 GHz Trig  Free 1.0 MHz
| Auto Man|

Video BWY
3.0 MHz
Auto Man|
Ref 30 dBm Atten 30 dB VEWIREW
#Samp 1.00000
1 Auto hdan|

Average
100
|| L} 0Off

Avg/VBEW Type
Pt (RIS

Center 5.745 000 GHz Span 51 MHz ||Auto Man

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

19.46 dBm /34.0000 MHz -55.85 dBm/Hz Span/RBW|
106

Auto Man
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 1
- Agilent 21:25:32 Dec 9, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 5.785 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
“fjon Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 5.785 000 0 GHz Span 58.5 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

20.17 dBm /39.0000 MHz -55.74 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 1
# Agilent 00:39:10 Dec 9, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 5.825 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 dB VBEWIRE

#Samp 1.00000

Loy Ilar]
10
dB/ " Average

Offst 100
12.2 On off

dB g/ VBW Type

Prr (RIS Y
Center 5.825 000 0 GHz Span 49.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

19.35 dBm /33.0000 MHz -55.84 dBm/Hz Span/RBW|
106
Auta Ilan|

Page 49 of 116

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
e Agilent 20:46:55 Dec 3, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 5.745 GHz Trig  Free 1.0 MHz
| Auto Man|

Video BWY
3.0 MHz
Auto Man|
Ref 30 dBm Atten 30 dB VEWIREW
#Samp 1.00000
Auto hdan|

Average
100
On 0Off

Avg/VBEW Type
Pt (RIS

Center 5.745 000 0 GHz Span 46.9 MHz ||&uto fwlan

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

18.83 dBm /31.0000 MHz -56.08 dBm/Hz Span/RBW|
106

Auto Man
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 2
- Agilent 21:37:23 Dec 9, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 5.785 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 5.785 000 0 GHz Span 95.5 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

19.37 dBm /37.0000 MHz -56.31 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 2
# Agilent 00:57:11 Dec 9, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 5.825 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 dB VBEWIRE

#Samp 1.00000

Loy Ilar]
10
dB/ _ _ Average

Offst 100
122 | Moo Off

dB g/ VBW Type

Prr (RIS Y
Center 5.825 000 0 GHz Span 49.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

19.02 dBm /33.0000 MHz -56.17 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 3 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 3
- Agilent 21:07:36 Dec 3, 2011 R T | BW}Avé I

I I Res BW
Ch Freg 5.745 GHz Trig  Free 1.0 MHz
| Auto Man|

Video BWY
3.0 MHz
Auto Man|
Ref 30 dBm Atten 30 dB VEWIREW
#Samp 1.00000
Auto hdan|

Average
100
|| (o} 0Off

Avg/VBEW Type
Pt (RIS

Center 5.745 000 0 GHz Span 49.5 MHz ||&uto fwlan

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power I

Channel Power Power Spectral Density

18.86 dBm /33.0000 MHz -56.32 dBm/Hz Span/RBW|
106

Auto Man
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

OUTPUT POWER MID CH, CHAIN 3
- Agilent 21:43:23 Dec 9, 2011 R T | B\ Avg |

l | Res BW
Ch Freg 5.785 GHz Trig  Free 1.0 MHz

Channel Power I | Man
| Video BW

3.0 MHz
flan|

Ref 30 dBm Atten 30 dB VEWRBW
#Samp)

1.00000
Auto Man

Average
100
On Off

AvgiVEWY Type
Pur (RME)H
Auto hdan|

Center 5.785 000 0 GHz Span 95.5 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Channel Power Power Spectral Density

19.66 dBm /37.0000 MHz -56.02 dBm/Hz Span/RBW|

105
Auto Mdan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 3
# Agilent 01:19:03 Dec 9, 2011 R T [ Bwiavg |

I ] Res B
Ch Freq 5.825 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 dB VBEWIRE

#Samp 1.00000

Loy Ilar]
10
dB/ ) Average

Offst 100
12.2 On off

dB g/ VBW Type

Prr (RIS Y
Center 5.825 000 0 GHz Span 49.5 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

18.96 dBm /33.0000 MHz -56.23 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

8.2.5. 5.8GHz 802.11n HT40 3TX OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
2.66 5.93 6.04 5.13

The directional gain is less than 6 dBi; therefore, the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes Al - A4" by Joe Dichoso, May
2003.

RESULTS
Channel | Frequency Chain 1 Chain 2 Chain 3 Total Limit Margin
PK Power | PK Power | PK Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5755 19.30 19.24 19.05 23.97 | 30.00 -6.03
High 5795 19.57 19.34 18.55 23.95 | 30.00 -6.05

Page 56 of 116

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701D

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
s Agllent 17.08:13 Jan 23, 2012 R T [ Bwiavg |

I I Res BW
Ch Freg 5.755 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz
Auto Man|
Ref 30 dBm Atten 30 dB YBWIREW
#Samp 3.00000
Auto hdan|
_. |

Channel Power I

Average
100
On 0Off

B 8vg/VBW Type

Pt (RIS
Center 5.755 00 GHz Span 60 MHz ||&uto fwlan
#Res BW 1 MHz Z#WBW 3 MHz #Sweep 20 ms (1001 pts)

Channel Power Power Spectral Density

19.30 dBm /40.0000 MHz -56.72 dBm/Hz Span/RBW|
106
Auta Ul
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 1
W Agilent 17:16:59 Jan 23, 2012 RT | Amplitude |
|

Ch Freq 5.795 GHz Trig  Free I

Channel Power I |

Ref Lewvel
30.00 dBm

Attenuation
30.00 4B

Ref 30 dBm Atten 30 dB )
#Samp ScaleDiv
10.00 dB

Log
10

dB/ Scale Type
Offst Lin|
12.2
dB

Presel Center

Center 5.795 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz #Sweep 20 ms (1001 pts)

Presel Adjust
[3-26 GHz] ¥
0.000 Hz

Channel Power Fower Spectral Density

19.57 dBm /40.0000 MHz -56.45 dBm/Hz

Wlore
10f3
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
s Agllent 17.10:12 Jan 23, 2012 R T [ Bwiavg |

I I Res BW
Ch Freg 5.755 GHz Trig  Free 1.0 MHz
| Auto Man|

| ‘ Video BW
3.0 MHz

Auto Man|

Ref 30 dBm Atten 30 dB YBWIREW
#Samp 3.00000

Auto hdan|

Channel Power I

Average
100
On 0Off

B 8vg/VBW Type

Pt (RIS
Center 5.755 00 GHz Span 60 MHz ||&uto fwlan
#Res BW 1 MHz Z#WBW 3 MHz #Sweep 20 ms (1001 pts)

Channel Power Power Spectral Density

19.24 dBm /40.0000 MHz -56.78 dBm/Hz Span/RBW|
106
Auta Ul

Page 59 of 116

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 2
- Agllent 17.13.38 Jan 23, 2012 R T [ Bwiavg |

I ] Res B
Ch Freq 5.795 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 (B VBEWIRE
#Samp 1.00000
Log Ilan
10
dB/ Average

Offst 100
122 On off

B g/ VBW Type

Prr (RIS Y
Center 5.795 00 GHz Span 60 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz #Sweep 20 ms (1001 pts)

Channel Power Fower Spectral Density

19.34 dBm /40.0000 MHz -56.68 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHAIN 3 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 3
s Agllent 17.12.:54 Jan 23, 2012 R T [ Bwiavg |

I I Res BW
Ch Freg 5.755 GHz Trig  Free 1.0 MHz
| Auto Man|

Video BWY
3.0 MHz
Auto Man|
Ref 30 dBm Atten 30 dB YBWIREW
#Samp | 3.00000
! Auto hdan|

Channel Power I

Average
100
On 0Off

B 8vg/VBW Type

Pt (RIS
Center 5.755 00 GHz Span 60 MHz ||&uto fwlan
#Res BW 1 MHz Z#WBW 3 MHz #Sweep 20 ms (1001 pts)

Channel Power Power Spectral Density

19.05 dBm /40.0000 MHz -56.97 dBm/Hz Span/RBW|
106
Auta Ul
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

OUTPUT POWER HIGH CH, CHAIN 3
- Agllent 172358 Jan 23, 2012 R T [ Bwiavg |

I ] Res B
Ch Freq 5.795 GHz Trig  Free 1.0 MHz
Ilan|

Yideo BWY
3.0 MHz

Channel Power I |

Ref 30 dBm Atten 30 (B VBEWIRE
#Samp 1.00000
Log Ilan
10
dB/ Average

Offst 100
122 On off

B g/ VBW Type

Prr (RIS Y
Center 5.795 00 GHz Span 60 MHz ||Auto tdan|
#Res BW 1 MHz #WBW 3 MHz #Sweep 20 ms (1001 pts)

Channel Power Fower Spectral Density

18.55 dBm /40.0000 MHz -57.48 dBm/Hz Span/RBW|
106
Auta Ilan|
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

8.3. TRANSMITTER ABOVE 1 GHz

8.3.1. TX ABOVE 1 GHz, 802.11g 1TX MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 13:12:11 Feb 21, 2012 R T |FregiChannel

Project: Mkr1 2.389 47 GHz

Center Frag
Ref 120 dB/ #Atten 0 dB 68.94 By
dpeak [ = Bl 2 35000000 GH:

Log
10 Start Freqg
dB/ 231000000 GHz
Offst
322
dB Stop Freq
DI 239000000 GHz

740
dBpv z CF Step
8.00000000 MHz

[ At o Ilan|

S1 V2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
On Oif

Swip

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: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 13:12:88 Feb 21, 2012 E T |Freg/Channel

Project: Mkr1 2.390 00 GHz

Center Freg
Ref 120 dBy/ #Atten 0 dB 51.00 dBy
apeak [ = B[ 235000000 GHz

Log
10 Start Freg
dB/ 231000000 GHz
Offst

322
dB Stop Freqg
239000000 GHz

DI
540
dBpv CF Step

8.00000000 MHz
L At o Man|

S1W2 il Freq Offset
0.00000000 Hz

Signal Track
S On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company MName: Project Mo.: Time & Date
2:55:55 PM Feb 23, 2012

REF 102.000 ATTEN O dB MKR 2.38980 GHz 70.47 dBig
POS PK |

LOG 10
B/

e

RL
OFFSET

32.00
(u(5] .
START 2.31000 GHz STOP 2.39000 GHz

CCS  RES BW 1 MHz VID BW 1 MHz SWP 20,0000 msec

Test Item:

Desctiption:
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

LOW CHANNEL RESTRICTED, AVG, VERT
Cornpany Mame: Project Mo.: Time & Date
2:53:34 PM Feb 23, 2012

REF 102.000 |ATTENOdB MKR 2.39000 GHz 53.13 deig
POS PK ' f

LOG 10
e/

L

RL
OFFSET

32.00
e 4
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz VID BW 10 Hz SWP 24,00 sec

Test Item:

Description:
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (CHANNEL 2, HORIZONTAL)

CHANNEL 2 RESTRICTED, PEAK, HORIZ
He Agilent 17:48:44 Apr 13,2012

ET

|Fre§fChanneI |

Project: 12014253
Ref 110 dBpY

#Atten 0 dB

Mkr1 2.389 47 GHz
62.89 dByv

#Feak
Log

10
dB/

Offst
33

dB
DI

74.0
dBuv

Loy

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freqg
239000000 GHz

CF Step

5.00000000 fMHz
Auto Man

31 W2

Swep

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 67 of 116

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

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888



REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHANNEL 2 RESTRICTED, AVG, HORIZ
- Agilent 17:43:25 Apr 19, 2012 E T |Freg/Channel
Project: 12U14283 Mkr1 2.389 87 GHz

Ref 110 dBpY #Atten 0 dB 48.27 dBp Center Freq
#Peak 2.35000000 GHz

Log S

10 Start Freq

dB/ 231000000 GHz

Offst

33

dB Stop Freqg

DI 2.39000000 GHz

54.0

dBpY CF Step
£.00000000 MHz

[ N|Auto [

51 V2 Freq Offset

S3 FC 0.00000000 Hz

;Qun Signal Track
On oiff

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)

Swip
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (CHANNEL 2, VERTICAL)

CHANNEL 2 RESTRICTED, PEAK, VERT
He Agilent 17:40:24 Apr 18,2012

R T |Fre§fChanneI |

Ref 110 dBpY #Atten 0 dB

#Feak
Log

Project: 12142583 Mkr1 2.388 40 GHz
68.41 dBpv Center Freq
235000000 GHz

10
dB/

Offst
33

Start Freq
231000000 GHz

dB
DI

74.0
dBuv

Stop Freqg
|| 239000000 GHz
h"d

CF Step

Loy

5.00000000 fMHz
Auto Man

31 W2

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swep

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHANNEL 2 RESTRICTED, AVG, VERT

e Agilent 17:41:04 Apr19, 2012 R T |Frea/Channel
Project: 12U14283 Mkr1 2.390 00 GHz
Ref 110 dBpY #Atten 0 dB 51.84 dBp Center Freq
#Peak 2.35000000 GHz
Log

10 Start Freq
dB/ 231000000 GHz
Offst
33

dB Stop Freqg
2.39000000 GHz

DI
54.0
dBpY CF Step

8.00000000 MH
[ :

51 V2 Freq Offset
=3 FC 0.00000000 Hz

F%n Signal Track
Cn

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (CHANNEL 10, HORIZONTAL)

CHANNEL 10 RESTRICTED, PEAK, HORIZ
- Agilent 17:57:51 Apr13, 2012 BT |Fre§fChanneI I

Project: 121014283 Mkr1 2.485 3700 GHz

Ref 110 dBpYv #Atten 0 dB 61.26 dBpY Center Freqg
249175000 GHz

#Feak

Log

10 Start Freq

dB/ 2 48350000 GHz

Offst

33.2

dB Stop Freqg

D1 2 50000000 GHz

74.0
dBpv CF Step

1.65000000 MHz
Lo At lan

31 Ve Freq Offset
0.00000000 Hz

Signal Track
Swep On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHANNEL 10 RESTRICTED, AVG, HORIZ

e Agilent 17:58:115 Apr19, 2012 R T |Frea/Channel
Project: 12U14283 Mkr1 2.483 500 0 GHz
Ref 110 dBpY #Atten 0 dB 47 62 dBp Center Freq
#Peak 2.49175000 GHz
Log

10 Start Freq
dB/ 248350000 GHz
Offst
33.2
dB Stop Freqg
250000000 GHz

DI
54.0
dBpY CF Step

1.65000000 MHz

Lo uto Ma

51 W2

Freq Offset
S3 FC

0.00000000 Hz

F%n Signal Track

Swip

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012

IC

- 4324A-BRCM1062

RESTRICTED BANDEDGE (CHANNEL 10, VERTICAL)

CHANNEL 10 RESTRICTED, PEAK, VERT
He Agilent 18:02:15 Apr 18,2012

R T |Fre§fChanneI |

Project: 12014253
Ref 110 dBpY

#Atten 0 dB

#Feak
Log

10
dB/

Offst
33.2

dB
DI

74.0
dBuv

Loy

Mkr1 2.484 270 0 GHz

72.84 dBpv Center Freq

249175000 GHz

Start Freq

243350000 GHz

Stop Freqg

2.50000000 GHz
CF Step

el 1.65000000 hHz
Auto Man

31 W2

Signal Track
On Off

Swep

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 3 MHz

Freq Offset
0.00000000 Hz
Stop 2.500 000 0 GHz ‘
Sweep 1 ms (601 pts)

Page 73 of 116

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

TEL: (510) 771-1000

FORM NO: CCSUP4701D

FAX: (510) 661-0888

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



REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHANNEL 10 RESTRICTED, AVG, VERT

e Agilent 18:02:47 Apr19, 2012 R T |Frea/Channel
Project: 12U14283 Mkr1 2.483 500 0 GHz
Ref 110 dBpY #Atten 0 dB 53.37 dBp Center Freq
#Peak 2.49175000 GHz
Log

10 Start Freq
dB/ 248350000 GHz
Offst
33.2
dB Stop Freqg
250000000 GHz

DI
54.0
dBpY CF Step

1.65000000 MHz

Lo uto Ma

51 W2

Freq Offset
S3 FC

0.00000000 Hz

F%n Signal Track

Swip

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 16:00:47 Feb 22, 2012 BT |Fre§fChanneI I

Project: 121014283 Mkr1 2.483 747 5 GHz Contor F
enter Freq

Ref 120 dB.Y #Atten 0 dB 70.07 dByv 5 49175000 Gl

#Feak

Log

10 Start Freq

dB/ 243350000 GHz

Offst

32.2

dB Stop Freq

DI 250000000 GHz

740
dBy L CF Step

1.65000000 MHz
[ Auto lan

51 vz Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swip on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 16:01:11 Feb 22, 2012 E T |Freg/Channel

Project: 121114283 Mkr1 2.483 500 0 GHz Conter F
efler —red

Ref 120 dBpv #Atten 0 dB 49.05 dBpv 5 43175000 GHz

#Peak

Log

10 Start Freqg
dB/ 2 48350000 GHz
Offst
32.2
dB Stop Freqg
250000000 GHz

DI
540
dBpv CF Step

1.65000000 MHz

Loy uto Mar

S1W2 Freq Offset

0.00000000 Hz

Signal Track
On

S

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Company MName: Project Mo.: Time & Date
3:06:51 PM Feb 23, 2012

REF 102.000 ATTEN O dB MKR 2.48354 GHz 72.44 dBIE
POS PK |

LOG 10
B/

L

RL
OFFSET

32.00
(u(5] .
START 2.48350 GHz STOP 2.50000 GHz

CCS  RES BW 1 MHz VID BW 1 MHz SWP 20,0000 msec

Test Item:

Desctiption:
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

HIGH CHANNEL RESTRICTED, AVG, VERT
Cornpany Mame: Project Mo.: Time & Date
3:08:39 PM Feb 23, 2012

REF 102.000 |ATTENOdB MKR 2.48370 GHz 51.06 dBig
POS PK ' f

LOG 10
e/

RL
OFFSET

32.00
e 4
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz VID BW 10 Hz SWP 5.00 sec

Test Item:

Description:
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

8.3.2. TX ABOVE 1 GHz, 802.11b CDD 3TX MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 01:48:49 Feb 23, 2012

R T |FregiChannel

Mkr1 2.389 87 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 60.82 dBuv_f - 22000000 GHz

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
HlAuto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 1 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilenf 01:49:31 Feb 23, 2012 E T |Freg/Channel

Mkr1 2.390 00 GHz

Center Freg
Ref 120 dB #Atten 0 dB 50.28 dBy
apeak [ = B[ 235000000 GHz

Log
10 Start Freg
dB/ 231000000 GHz
Offst

32
dB Stop Freq
DI 2,32000000 GHz
540
dBpv CF Step
8.00000000 MHz

L At o Man|

S1W2 1l Freq Offset
0.00000000 Hz

Signal Track
On oiff

S

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 01:34:23 Feb 23, 2012 BT |Fre§fChanneI I

Project: Mkr1 2.373 87 GHz Contor

Ref 120 dByv #Atten 0 dB 61.68 dBLY enter req
¢ 2 o Y[ 235000000 GHz

#Feak

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst

32

dB Stop Freq

DI 2.39000000 GHz

74.0
dBy CF Step

£.00000000 MHz
[ Auto lan

51 vz Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swip on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 01:3250 Feb 23, 2012 E T |FregfChannel

Project: Mkr1 2.390 00 GHz

Center Freg
Ref 120 dBy/ #Atten 0 dB 49.16 dByv
apeak [ = B[ 235000000 GHz

Log
10 Start Freg
dB/ 231000000 GHz
Offst

32
dB Stop Freq
239000000 GHz

DI
540
dBpv CF Step

8.00000000 MHz
L At o Man|

S1 W2 il Freq Offset
000000000 Hz

Signal Track
S On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 01:45:05 Feb 23, 2012 R T |Fre§fChanne| I
Mkr1 2.498 790 0 GHz Contor F

enter Freq

Ref 120 dBpY #Atten 0 dB 6015 BV f 5 45175000 GHz

#Peak

Log

10 Start Freq

dB/ 2 48350000 GHz

Offst

32.2

dB Stop Freq

DI 2 50000000 GHz

740 CF Step

By
1.65000000 MHz
Lo Auto Mar

1

<
51 vz Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swip on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 01:45:29 Feb 23, 2012 E T |Freg/Channel

Mkr1 2.483 857 5 GHz Conter F

efler —red

Ref 120 dBpv #Atten 0 dB 47 45 dBpv 5 43175000 GHz
#Peak

Log

10 Start Freqg
dB/ 2 48350000 GHz
Offst
32.2
dB Stop Freqg
250000000 GHz

DI
540
dBpv CF Step

1.65000000 MHz

Loy uto Mar

S1W2 Freq Offset

0.00000000 Hz

Signal Track
On

S

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 01:40:15 Feb 23, 2012 BT |Fre§fChanneI I

Mkr1 2.484 462 5 GHz Contor F

enter Freq
Ref 120 dB.Y #Atten 0 dB 62.06 dByv 5 49175000 Gl
#Feak
Log
10 Start Freq
dB/ 243350000 GHz
Offst
32.2
dB Stop Freq
DI 250000000 GHz

74.0
dBy CF Step

1.65000000 MHz
[ Auto lan

51 vz Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swip on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 01:40:49 Feb 23, 2012 E T |Freg/Channel

Mkr1 2.483 500 0 GHz Conter F

efler —red

Ref 120 dBpv #Atten 0 dB 51.02 dBpv 5 43175000 GHz
#Peak

Log

10 Start Freqg
dB/ 2 48350000 GHz
Offst
32.2
dB Stop Freqg
250000000 GHz

DI
540
dBpv CF Step

1.65000000 MHz

Loy uto Mar

S1v2 Freq Offset

0.00000000 Hz

Signal Track
On

S

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B

FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber B

Dennis Huang

02/21/12
12U14283
Apple Inc

FCC 15.205

802.11b Tx

Measurement Frequency Amp

Distance to Antenna
Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength

High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

Amp
dB

D Corr| Fitr
dB dB

Corr.
dBuV/mi

Limit
dBuV/m

Marginj Ant. Pol.
dB V/IH

Ant.High
cm

Table Angle
Degree

Low Channel - 2412MHz

4.824

3.0

43.8

-34.8

0.0 0.2

48.2

74.0

-25.8

290.0

4.824

3.0

38.5

-34.8

0.0 0.2

42.8

54.0

-11.2

290.0

4.824

3.0

43.1

-34.8

0.0 0.2

47.4

74.0

-26.6

270.4

4.824

3.0

36.5

-34.8

40.8

54.0

-13.2

270.4

Mid Channel - 2437MHz

4.874

41.1

4.874

34.0

4.874

39.1

4.874

29.2

7.311

39.7

7.311

30.7

7.311

38.8

7.311

28.6

TITKKITITIKIK
>ioi»io>ioi>o

High Channel - 2

462MHz

4.924

40.6

4.924

31.3

33.3

-34.9

35.8

4.924

38.2

33.3

-34.9

42.7

4.924

26.1

33.3

-34.9

30.6

7.386

38.3

36.3

-34.6

47.4

7.386

27.2

36.3

-34.6

36.3

7.386

39.4

36.3

-34.6

48.5

7.386

29.0

36.3

-34.6

38.1

TITIKIKITITIKIK
>ioi{»io>ioi> o

Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

8.3.3. TX ABOVE 1 GHz, 802.11n HT20 CDD 3TX MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company MName: Project Mo.: Time & Date
3:29:18 PM Feb 23, 2012

REF 102.000 ATTEN O dB MKR 2,38920 GHz 73.88 dBiE
POS PK ‘ ‘
LOG 10
B/

RL
OFFSET

32.00
B ; .
START 2.31000 GHz STOP 2.39000 GHz

CCS  RES BW 1 MHz VID BW 1 MHz SWP 20,0000 msec

Test Item:

Desctiption:
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

LOW CHANNEL RESTRICTED, AVG, VERT
Cornpany Mame: Project Mo.: Time & Date
3:27:21 PM Feb 23, 2012

REF 102.000 |ATTENOdB MKR 2.38960 GHz 53.64 dBig
POS PK ' f

LOG 10
e/

RL
OFFSET

32.00
e 4
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz VID BW 10 Hz SWP 24,00 sec

Test Item:

Description:
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
4324A-BRCM1062

IC:

RESTRICTED BANDEDGE (CHANNEL 2, VERTICAL)

CHANNEL 2 RESTRICTED, PEAK, VERT
He Agilent 18:36:40 Apr 18,2012

ET

|Fre§fChanneI |

Project: 12014253
Ref 110 dBpY

#Atten 0 dB

Mkr1 2.389 20 GHz
70.55 dBpv

#Feak
Log

Center Freq
235000000 GHz

10
dB/

Offst
33

Start Freq
231000000 GHz

dB
DI

Stop Freqg
| 233000000 GHz

74.0
dBuv

CF Step

Loy

5.00000000 fMHz
Auto Man

31 W2

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swep

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHANNEL 2 RESTRICTED, AVG, VERT

e Agilent 18:39:56 Apr19, 2012 R T |Frea/Channel
Project: 12U14283 Mkr1 2.390 00 GHz
Ref 110 dBpY #Atten 0 dB 53.88 dBp Center Freq
#Peak 2.35000000 GHz
Log

10 Start Freq
dB/ 231000000 GHz
Offst
33

dB Stop Freqg
2.39000000 GHz

DI
54.0
dBpY CF Step

1| 5.00000000 MHz

L Auto Man|

51 V2 Freq Offset
=3 FC 0.00000000 Hz

F%n Signal Track
On oiff

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (CHANNEL 10, HORIZONTAL)

CHANNEL 10 RESTRICTED, PEAK, HORIZ
e Agilent 18:15:23 Apr13, 2012 BT FPeak Search

Praoject: 12014283 Mkr1 2.491 1450 GHz

Ref 110 dBpYv #Atten 0 dB 61.06 dBpy ‘ Mext Peal
#Feak

Log

10 ‘ )

dB/ Mext Pl Right
Offst

33.2

dB ‘ Mext Pk Left
]|

74.0
4BV Min Search
Ly IN >earc
S1 V2

Pk-Pk Search

lkr @ CF

Swep
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ 1Nl?£e
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

CHANNEL 10 RESTRICTED, AVG, HORIZ

H6 Agilent 18:15:50 Apr 19, 2012

R T

Peak Search

Project: 1214253
Ref 110 dBpY #Atten 0 dB

Mkr1 2.499 972 5 GHz
47.02 dBpY

#Feak
Log

10
dB/

Offst
33.2

Mext Peal

Next Pk Right

dB
]l

54.0
dBv

[

Mext Pk Left

Min Search

51 W2
53 FC

=(f):
FTun

Swip

Start 2.483 500 0 GHz

Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)

Pk-Pk Search

Mkr @ CF

hore
10f2
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (CHANNEL 10, VERTICAL)

CHANNEL 10 RESTRICTED, PEAK, VERT
e Agilent 18:11:54 Apr13, 2012 BT |Fre§fChanneI I

Praoject: 12014283 Mkr1 2.484 187 5 GHz

Ref 110 dBpYv #Atten 0 dB 69.26 dBpY Center Freq
249175000 GHz

#Feak

Log

10 Start Freq

dB/ 2 48350000 GHz

Offst

33.2

dB Stop Freqg

DI 3 2 50000000 GHz

74.0
dBpv CF Step

1.65000000 MHz
Lo At lan

31 Ve Freq Offset
0.00000000 Hz

Signal Track
Swep On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

CHANNEL 10 RESTRICTED, AVG, VERT

e Agilent 1812014 Apr 19, 2012 R T |Frea/Channel
Project: 12U14283 Mkr1 2.483 582 5 GHz
Ref 110 dBpY #Atten 0 dB 50.46 dBp Center Freq
#Peak 2.49175000 GHz
Log

10 Start Freq
dB/ 248350000 GHz
Offst
33.2
dB Stop Freqg
250000000 GHz

DI
54.0
dBpY CF Step

1.65000000 MHz

Lo uto Ma

51 W2

Freq Offset
S3 FC

0.00000000 Hz

F%n Signal Track

Swip

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 16:47:14 Feb 22, 2012 BT |Fre§fChanneI I

Project: 121014283 Mkr1 2.484 160 0 GHz Contor F
enter Freq

Ref 120 dB.Y #Atten 0 dB 68.46 dByv 5 49175000 Gl

#Feak

Log

10 Start Freq

dB/ 243350000 GHz

Offst

32.2

dB Stop Freq

DI 250000000 GHz

74.0
dBy CF Step

1.65000000 MHz
[ Auto lan

51 vz Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swip on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 16:47:33 Feb 22, 2012 E T |Freg/Channel

Project: 121114283 Mkr1 2.483 500 0 GHz Conter F
efler —red

Ref 120 dBpv #Atten 0 dB 48.47 dBpv 5 43175000 GHz

#Peak

Log

10 Start Freqg
dB/ 2 48350000 GHz
Offst
32.2
dB Stop Freqg
250000000 GHz

DI
540
dBpv CF Step

1.65000000 MHz

Loy uto Mar

S1W2 Freq Offset

0.00000000 Hz

Signal Track
On

S

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Company MName: Project Mo.: Time & Date
3:20:05 PM Feb 23, 2012

REF 102.000 ATTEN O dB MKR 2.48441 GHz 72.98 dBig
POS PK
LOG 10
B/

RL
OFFSET

32.00
(u(5] .
START 2.48350 GHz STOP 2.50000 GHz

CCS  RES BW 1 MHz VID BW 1 MHz SWP 20,0000 msec

Test Item:

Desctiption:
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

HIGH CHANNEL RESTRICTED, AVG, VERT
Cornpany Mame: Project Mo.: Time & Date
3:17:29 PM Feb 23, 2012

REF 102.000 |ATTENOdB MKR 2.48441 GHz 53.30 dBiE
POS PK ' f

LOG 10
e/

RL
OFFSET

32.00
e 4
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz VID BW 10 Hz SWP 5.00 sec

Test Item:

Description:
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Services, Fremont 5m Chamber B

Tezt Engr:
Date:
Project =
Company:
Tezt Target:
Mode Oper:

Denniz Huang
02/21/12
12T14283

Apple Inc

FCC 13,208
802,11 n HT20 Tx

f Dizt
CHz (ma)

Read
dBuV

dBul/n:

dBuV/m

Ant High
cm

Table Angle
Degree

Low Channel - 241IMHz

4.814

41.0

454

74.0

292.0

4.814

7.9

323

54.0

292.0

4.814

394

437

74.0

323.7

4.814

6.7

311

54.0

323.7

Mid Channel - 24

4.874

4.874

4.874

4.874

7.311

7.311

7.311

7.311

i i i

W e e e

High Channel

4.924

4.914

4.914

4.914

7.386

7.386

7.386

7,386

mimi=i=imim i

L -HEL - B -HE -

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor,
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

8.3.4. TX ABOVE 1 GHz, 802.11n HT20 3TX MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Services, Fremont fm Chamber

Tezt Engm William Zhuang
Date: 0223712

Project #: 12U14283
Company: Apple

Tezt Target: FCCIC 15205
Mode Oper: HTI0,Tx On

Przamp Gain

f iz E . K - Ant, . . iAnt.HighiTable Angle
CHz ] / 7Y Degres
Low Ch,

11,490
11,490
11,490
11,490
12,980
12,980
12,980
12,980
Mid Ch,
11.570
11,270
11,270
11,270
Hizh Ch,
11,650 ! . L . A X 26,5
11,650 ! . L, L . A X 44.3
11.650 X . 2 X . . X £2.1
11.650 X X ., X 8 A X 39.3
Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.

1833
1833
2361
2361
9.2

== it =
- H L -H L - -

i
L -H L

i
g L-H L
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

8.3.5. TX ABOVE 1 GHz, 802.11n HT40 3TX MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont 5m Chamber

Tezt Engr: William Zhuang
Date: 02/22/12

Project = 12U14283
Company: Apple

Tezt Target: FCCIC 158208
Mode Oper: HT40, Tx On

Przamp Gain

f . ' £ - Corr, i Limit {Margin{ Ant L . iAntHigh:Table Angle
CHz i 4 dBuV/m dBuV/m; dB / A cm Degree
Low Ch,
11,510 5 . . o5 ;| ;| &0.5 74.0 -23.5
11510 5 . . o5 . ;| ;| 38.9 £4.0
11510 5 £, . o5 . ;| ;| £0.9 74.0
11.£10 A ; . £ : ) | 379 £4.0
23,020 \ . g, y ' X | 20,7 T4.0
23,020 X . 8, y ' X | 39.0 540
23,020 X . 8, y ' X | 51,7 T4.0
13.020 X . = . X . 39.0 54,0
High Ch,
11.590 X . X . . | 26.5 74.0
11.590 X . . X . . | 44.3 4.0
11.590 X . . . . X | 521 74.0
11.590 X X . . 8 | | 39.3 54.0

Rev. 4.1.2.7
Note: No other emissions were detectad above the svstem noise floor.

204

04
1264
1264
1£0.3
1£9.3
2943
2943

i
el MUl - HUL - HE L -]

195.6
195.6
191.2
191.2

L= ]

e
v
H
H
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

8.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

94

23 Feb 2812 18:58:23

UL EMC Tes=t System

=14]
708
a1
=l

46

e L CFR- a7 Part 15 Class Boidm. b (

;Radiated Emissions

HProject: 12014283
Apple

HTx On, warst cose: b Mode Mid Ch
HTest Engineer: Williaom Zhuong

3A

dBull/m Horizaontal

T

Freguency [MH=]

Rorge [HHz] Det  RBWCHzD VBWCHz]
1:30-1068 Pk Tzl 1H

Tuesp

Palority Rarge [HHz] Det  RBWCHZI VBNCHz] Sweep Falarity
futo/Coupled  H

File: RE 38MHz-1BHz 55eq 4Ht 3m. T5T#not savedx

Page 103 of 116

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

FORM NO: CCSUP4701D
FAX: (510) 661-0888



REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

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

VERTICAL PLOT

UL EMC Test System 23 Feb 2812 18:58: 23

99 .
I|IRadioted Emissions

: : : : i EPPDJEct: 12014283
a8 I |appl=

: : : : : HT= On, worst cose: b Mode Mid Ch
HTest Engineer: William Zhuong

7B

a15]

5@ e {CFR-A7-Phrt 15 Class E-Bm-i (

408

3A

dBul/m Uertical

Toe
Freguency L[MH=]

Rarge [HHz1 Det  REWCHz] VBUCHZ] Sweep Folority Rerge CHHz] Det  REWCHZI VENCHzI Sweep Folarity
H-1880 P 128 IH

1.3 Auto/Coupled  H

ilet RE 3BMHz-1GH= 55e=g 4Ht 3m. TST#not saved®
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REPORT NO: 12U14283-1B
FCC ID: QDS-BRCM1062

DATE: MAY 24, 2012
IC: 4324A-BRCM1062

EMI DATA

Project: 121014283

Apple

Tx On, worst case: b Mode Mid Ch
Test Engineer: William Zhuang

Range 1 30 - 1000MHz
250 Hz- T130
Test Meter Detectar 1Ghz Bilog
Frequency Reading ChmbrB  Factors T
Amp [dB]  XT [dB]
329077 36.35 P -29.2 19
976519 46.37 PR -28.6 9.5
1780975 50.54 PK -27.8 10.5
241.2% 45.86 P -27.3 11.8
3203797 4499 P -26.8 13.6
837.94456 42.54 P -250.2 21.2

Range 2 30 - 1000MHz
250Hz- T130
Test Meter Detector 1Ghz Bilog
Frequency Reading ChmbrB  Factors. T
Amp [dB] XT [dB]
336831 43.02 PK -29.2 15.7
1048241 42.81 PK -258.5 1
1763529 49.99 P -27.8 10.2
237.2202 45.24 P =273 11.9
245 5546 48 41 P 272 1138
307.7798 43.27 PK -26.8 134
776.303 4739 PK -25.6 206

Project: 121014283

Apple

Tx On, worst case: b Mode Mid Ch
Test Engineer: William Zhuang
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dBul/m

26.15
2727
33.24
31.36
3179
38.54

dButim

3252
2531
32.39
32.84
33
29.87
42.38

CFR 47

Part 14

Clags B
am
40
435
435
46
46
46

CFR 47

Part 15

Class B
am
40
435
435
46
46
46
46

Margin

-13.85
-16.23
-10.28
-14.64
-14.21
-7.46

Margin

-7 48
-15.19
-11.11
-13.18
-12.99
-16.13
-3.61

H[Eclli?t Folarity
200 Haorz
300 Horz
200 Horz
100 Horz
100 Horz
100 Horz

|—|[ECI|_EII_I?t Polarity
100 Vert
100 Vert
100 Vert
100 Vert
100 Vert
100 Vert
100 Vert
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062

RESULTS

6 WORST EMISSIONS

Apple

12014283

EUT install in Notebook PC
Tested by: Tom Chen

for DTS band with Waorst Case

Line-L1.15 - 30MHz

T24I1L LC Cables CISPR 22 CISPR 22
Test Meter ) )
_ ] Detector LLTXT 1&3.TAT  dBuv ClassB  Margin  Class B Margin
Freguency Reading _ i
[dB] [dB] op Avg
0.15 59.41 = 0.1 0 59.51 a6 -5.49 - -
0.15 39.66 Ay 0.1 0 39.76 - - 56 -16.24
0.537 39.28 PR 0.1 I 39.38 56 -16.62 - -
0.537 28.4 Ay 0.1 0 28.5 - - 46 -17.5
5.6265 40.94 = 0.1 0.1 41.14 60 -18.86 - -
5.6265 30.82 Ay 0.1 0.1 31.02 - - 50 -18.98
Line-L2 .15 - 30MHz
T24I1L LC Cables CISPR 22 CISPR 22
Test Meter ) )
_ ] Detector L2.TXT 2&3.TAT  dBuv ClassB  Margin  Class B Margin
Freguency Reading _ i
[dB] [dB] ap Avg
0.15 59.32 = 0.1 0 59.42 a6 -5.58 - -
0.15 30.38 Ay 0.1 0 30.48 - - 56 -25.52
0.249 39.73 PR 0.1 I 39.83 6l.8 -21.97 - -
0.249 31.09 Ay 0.1 0 31.19 - - 51.8 -20.61
5.6625 41.42 = 0.1 0.1 41.62 60 -18.38 - -
5.0623 31.01 Av 0.1 0.1 31.21 - - 50 -18.79
Apple
12014283

EUT install in Notebook PC
Tested by: Tom Chen
for DTS band with Worst Case

Page 107 of 116

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14283-1B DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062 IC: 4324A-BRCM1062
LINE 1 RESULTS

23 Feb 2812 16:88:51
Conducted RFI Uoltaoge
People
Tz2U14z83

EUT install in Notekook PC
Tested ky: Tom Chen
Tor DTS koand with Worst Cose

dBul Line-L1

‘11
Freguermcy [MH=]

1B

Renge [HHz] Det RBUCHz] UBWCHz]  Sweep Lakel Ronge [MHz] Det  REWCHz] UBWCHz]  Sweep Label
[:.15-38 PK/A 9k nfa Aefd Bz Line-L
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REPORT NO: 12U14283-1B

DATE: MAY 24, 2012
FCC ID: QDS-BRCM1062

IC: 4324A-BRCM1062

LINE 2 RESULTS

23 Feb 2812 16:88:351

Conducted RFI Uoltoge
Aeele
12014283

EUT irmstall in Notebook FC
Tested by: Tom Chen
for DTS kbond with UWorst Cose

dBul Line-L2

‘1: H H H H H H H 11:8
Fregquency [MH=z=]

Renge CHHz] Det  RBUCHz] UBWCHz]  Swesp Label Ronge [MHz1
I:.15-38 PEA# 9k na te/4.5kHz Line-L1

Det  RBUCHZ] UBWIHz]  Sweep
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