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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/nfac WLAN + Bluetooth PCI-E Custom Combination Card
MODEL: BCM94360CD
SERIAL NUMBER: 1626297
DATE TESTED: DECEMBER 26, 2012 - JANUARY 4, 2013
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

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:

=~ Y‘MMQQM MU
FRANK IBRAHIM MENGISTU MEKURIA
WISE PROJECT LEAD EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

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

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

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

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 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 an 802.11a/g/n/ac WLAN + Bluetooth PCI-E Custom Combination Card.

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 7.54 5.68
2402 - 2480 Enhanced 8PSK 8.76 7.52
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the following BT antennas:
e Amphenol/ Molex BT antenna, with a maximum gain of 4.8 dBi.
e Amphenol/ Molex BT antenna, with a maximum gain of 3.29 dBi

The 4.8 dBi BT antenna was selected for the testing as worst-case with higher gain.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 6.30.118.23.

The test utility software used during testing was Broadcom Bluetool, rev. 1.4.2.6.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The EUT was tested as an external module installed in a test jig board connected to a host

Laptop PC. The EUT was oriented in a flat orientation, similar to the orientation it would have in
real installations; see setup photos for details.

Page 7 of 109

UL CCS FORM NO: CCSUP4701G
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: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013

IC: 4324A-BRCM1070

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop HP DV6000 CNF7120G34 DoC
AC Adapter HP PA-1900-08R1 599830ALLUB6N1 |N/A
Adapter Board Broadcom BCM94331CSAD 1514447 N/A
/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector [Cable Type [Cable Length|Remarks
No ports Type (m)
AC 1 Us 115V Un-Shielded [1m NA
DC 1 DC Un-Shielded [1.8m NA
USB 1 USB Shielded 1.8m NA
TEST SETUP

The EUT is attached to a jig board which is installed in the PCMCI slot of a host laptop
computer during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

POWER
SUPPLY

MAINS POWER SOURCE
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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
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01176 12/13/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 10/21/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/08/13
Antenna, Horn, 18 GHz EMCO 3115 C00945 11/12/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/13
Antenna, Horn, 40 GHz ARA MWH-2640/B  |C00981 06/14/13
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 02/07/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 10/19/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 08/02/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 12/30/13
P-Series single channel Power Meter Agilent / HP N1911A 07/27/13
Peak / Average Power Sensor Agilent / HP E9323A 07/26/13
LISN, 30 MHz FCC 50/250-25-2 C00626 01/13/14
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7. ANTENNA PORT TEST RESULTS

7.1. BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 923.418 875.7017
Middle 2441 923.526 866.9124
High 2480 923.148 887.3331
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20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 17:34.02 Dec 26, 2012 R T [Freq/Channel |

| |
Ch Freg 2.402 GHz Trig Free |f 5 ﬁggégggéeHi

Occupied Bandwidth I
| Start Frag
240050000 GHz
Ref 10 dBm Atten 20 dB
#Peak Stop Freq
- i 2.40350000 GHz

CF Step
300.000000 kHz
|jAuta hdan|

Freq Offset
000000000 Hz

Center 2.402 000 GHz Span 3 MHz
#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Occ BWY % Pwr 9900 % ||[on off

884.7924 kHz «dB 200048

Transmit Freq Error -12.107 kHz
# dB Bandwidth 923.418 kHz
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BANDWIDTH MID CH

¥ Agilent 17:32:12 Dec 26, 2012

R T |FrequhanneI |

Ch Freg 2441 GHz
Occupied Bandwidth

Trig  Free

Center Freq
2.44100000 GHz

Start Freq

Ref 10 dBm Atten 20 dB

2.43950000 GHz

#Peak

Stop Freq

2.44250000 GHz

[, ¥

CF Step

300.000000 kHz

o |I|Auto hdan|

| Freq Offset

Center 2.441 000 GHz
#Res BW 10 kHz VBW 30 kHz

Span 3 MHz 0.00000000 Hz
#Sweep 100 ms (1001 pts)

Occupied Bandwidth
885.3732 kHz

Transmit Freg Error -13.087 kHz
¥ dB Bandwidth 923,526 kHz

Oce BWY % Pwr
% dB

99.00 %
-20.00 dB

Signal Track
On Oif

Page 13 of 109

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701G

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: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

BANDWIDTH
W Agilent 17:31:09

HIGH CH

Dec 25, 2012

R T |FrequhanneI |

Ch Freg

2.48 GHz

Trig  Free

Occupied Bandwidth

Center Freqg
245000000 GHz

Ref 10 dBm

Atten 20 dB

#Peak

Loy

N

Start Freq
247850000 GHz

‘ Stop Freqg

2.43150000 GHz

10

#Res BW 10 kHz

Center 2.480 000 GHz

VBW 30 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

CF Step
300.000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth

Dec BYY % Pwr
¥ dB

884.6133 kHz

-14.5259 kHz
923.148 kHz

95.00 %
-20.00 dB

Signal Track

On Off
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99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 175102 Dec 26, 2012

R T |FrquChanneI |

Ch Freg 2402 GHz

Trig  Free

Occupied Bandwidth

Center Freq
240200000 GHz

Ref 10 dBm Atten 20 dB

#Samp

Start Frag
240050000 GHz
Stop Freqg
240350000 GHz

o 1L RN
"

Auto

CF Step
300.000000 kHz
Ilan

Center 2.402 000 GHz

#Res BW 10 kHz VBW 30 kHz

Span 3 MHz

Freq Offset
000000000 Hz

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
875.7017 kHz

-11.673 kHz
1.077 MHz*

Transmit Freq Error
w dB Bandwidth

99.00 %
-26.00 dB

Occ BYY % Pwr

Signal Track
On Off

x dB
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BANDWIDTH MID CH

¥ Agilent 17:51:58 Dec 26, 2012 R T [Freg/Channel |
l |

ChFreq  2.441 GHz Tig_Free || ﬁ?géggulfge'_‘cl
Occupied Bandwidth I

Start Freq
243950000 GHz

Ref 10 dBm Atten 20 dB

#Samp Stop Freq
2 44250000 GHz

¥

CF Step
300.000000 kHz
Auto hdan|

]l l Froq Offset

Center 2.441 000 GHz Span 3 MHg || 000000000 Hz
#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (1001 pts)

. . Signal Track
Occupied Bandwidth Oce BYY % Pwr 99.00 % ||[on Off

866.9124 kHz xdB 260048

Transmit Freg Error -16.079 kHz
¥ dB Bandwidth 1.109 MHz*
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BANDWIDTH HIGH CH

- Agilent 17:53:09 Dec 26, 2012 R T |FrequhanneI |
|

ChFreq  2.48 GHz Tig_Free | %ﬁgégggéﬁ
Occupied Bandwiidth I

| Start Freq
247850000 GHz

Ref 10 dBm Atten 20 dB
#Samp Stop Freg
Log 2.43150000 GHz
10 FATE

CF Step
300.000000 kHz
uto hdan|

i i | Freq Offset
Center 2.480 000 GHz Span 3 MHg || 000000000 Hz
#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BYWY % Puwr 99.00 % [llon off

887.3331 kHz xdB  -26.00dB

Transmit Freq Error -14.363 kHz
 dB Bandwidth 1.077 MHz*
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7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

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.
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RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 21:26:47 Dec 26, 2012 R T |FregiChannel

A Mkrl 1.000 MHz Conter F

enter Freq

Ref 10 dBm Atten 20 dB 0.1998 | 5 44700000 GHz
#Peak

o Start Frag

2.43850000 GHz

Stop Freq

244350000 GHz

CF Step
500.000000 kHz
Auto hdan|

w1 82 Freq Offset
53 FC 0.00000000 Hz
AR

ei(f): )
{50k Signal Track
Swp On Off

Center 2.441 000 0 GHz Span 5 MHz ‘
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms (1001 pts)
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7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

- Agilent 20:14:16 Dec 25, 2012 R T |FrequhanneI |
Mkr1 2.489 55 GHz Certor F
enter Fred

Ref 10 dBm Atten 20 dB 99.84 dBm | ;4000000 Gz

#Peak

Log

10 Start Freq

dB/ 239000000 GHz

Offst

0.6

dB Stop Freqg
2.48000000 GHz

CF Step
10.0000000 hHz
LgAv Auta lan

V1 52 d|  Freq Offset
S3 FCludi sl 0.00000000 Hz
AR

eif): )
FTun Signal Track
Swp On Off

Start 2.390 00 GHz Stop 2.490 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1.067 ms (2001 ps)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
B Agilent 20:15:62 Dec 26, 2012

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
241500000 GHz

Start Freq
240000000 GHz

Stop Freq
2.43000000 GHz

CF Step

3.00000000 fHz
At hdan|

V1 52
83 FC

AR
eif):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.400 000 GHz Stop 2.430 000 GHz
#Res BUW 300 kHz VBWY 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
B Agilent 20:23:.00 Dec 26, 2012

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
2 44500000 GHz

Start Freq
243000000 GHz

Stop Freq
2.48000000 GHz

CF Step

3.00000000 fHz
At hdan|

V1 52
83 FC

AR
eif):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.430 000 GHz Stop 2.460 000 GHz
#Res BUW 300 kHz VBWY 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
B Agilent 20:24:09 Dec 26, 2012

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
2 47500000 GHz

Start Freq
2 46000000 GHz

Stop Freq
2.48000000 GHz

CF Step

3.00000000 fHz
At hdan|

V1 52
83 FC

AR
eif):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.460 000 GHz Stop 2.490 000 GHz
#Res BUW 300 kHz VBWY 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

7.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse [Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.448 33 0.148 0.4 -0.252
DH3 1.701 17 0.289 0.4 -0.111
DH5 2.954 11 0.325 0.4 -0.075
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.448 64 0.287 0.4 -0.113
DH3 1.701 21 0.357 0.4 -0.043
DH5 2.954 13 0.384 0.4 -0.016
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PULSE WIDTH - DH1

PULSE WIDTH — DH1
it Agllent 21:44.07 Dec 26,2012

R T

Frag/Channel

Ref 10 dBm Atten 20 dB

A Mkl 445 ps

5.18 dB

#Peak
Loy

10

Center Freq
244100000 GHz
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 7 ms (1001 pts)

Page 26 of 109

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510)

FORM NO: CCSUP4701G

771-1000

FAX: (510) 661-0888

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



REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
v Agilent 21:46:54 Dec 26, 2012 R T |FrequhanneI |

Center Freq
Ref 10 dB Atten 20 dB ‘
#Igeak = =L 2.44100000 GHz

Loy
10 Start Freg
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PULSE WIDTH — DH3

PULSE WIDTH — DH3
it Agllent 21:42:48 Dec 26,2012

R T

Frag/Channel

Ref 10 dBm Atten 20 dB

& Mkl 1701 ms
016 dB

#Peak
Loy

10

Center Freq
244100000 GHz
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Center 2.441 000 GHz
Res BW 1 MHz

Span 0 Hz

#WVBW 1 MHz Sweep 7 ms (1001 pts)

Freq Offset

0.00000000 Hz
Signal Track
On Off
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
@ Agilent 21:41:32 Dec 26, 2012 R T |FrequhanneI |

Center Freq
Ref 10 dBm Atten 20 dB ‘
#Peak 244100000 GHz
Loy
10 Start Freg
il 244100000 GHz
Stop Freq
244100000 GHz
CF Step
FH—il) 1.00000000 WHz
At hdan|
Freq Offset
it 0.00000000° Hz

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PULSE WIDTH — DH5

PULSE WIDTH — DH5
it Agllent 21:32.58 Dec 26,2012

R T

Frag/Channel

Ref 10 dBm Atten 20 dB

& Mkrl 2954 ms
18.93 dB

#Peak
Loy

10

Center Freq
244100000 GHz
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 7 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
@ Agilent 21:36:04 Dec 26, 2012 R T |FrequhanneI |

Center Freq

Ref 10 dBm Atten 20 dB ‘
#Peak 244100000 GHz

Loy

10 Start Freg
244100000 GHz
I Stop Freq
244100000 GHz

CF Step
1.00000000 MHz
At hdan|

2

a a
Freq Offset
| ©.00000000 Hz
Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.1.5. OUTPUT POWER

LIMIT

815.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

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

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.00 30 -23.00
Middle 2441 7.54 30 -22.46
High 2480 7.45 30 -22.55
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013

IC: 4324A-BRCM1070

OUTPUT POWER

PEAK POWER LOW CH
- Agilent 16:10:27 Dec 26, 2012

RT

|FrquChanneI |

Ref20.6 dBm

Atten 30 dB

Mkr1 2.401 91 GHz
7.00 dBm

#Peak
Log

10
dB/

Offst
0.6

dB

Center Freq
240200000 GHz
Start Frag
239700000 GHz
Stop Freqg
240700000 GHz

LghAv

CF Step
1.00000000 hHz
Auto hdan|

V1 52
83 FC

AA
eif):

FTun
Swp

Center 2.402 000 0 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz
#Sweep 100 ms (1001 pis)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PEAK POWER MID CH
¥ Agilent 16:20:49 Dec 26, 2012

R T

Freg/Channel

Ref20.6 dBm

Atten 30 dB

Mkr1 2.440 95 GHz
7.94 dBm

#Peak
Log

10
dB/

Offst
0.6

dB

Center Freq
2.44100000 GHz

Start Freq
2 43600000 GHz
Stop Freq
2 44600000 GHz

LygAv

CF Step
1.00000000 MHz
Auto hdan|

V1 82
S3 FC

AN
=i(f):

FTun
Swp

Center 2.441 00 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz
#Sweep 100 ms (1001 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

PEAK POWER HIGH CH

- Agilent 16:22:18 Dec 26, 2012 F T |Freg/Channel

Mkr1 2.480 07 GHz Conter F

Ref 20.6 dB Atten 30 dB 7.45 dB Enter Freq

. L = ™| 2.46000000 GHz
#Peak

Start Freq

247500000 GHz

Stop Freqg

248500000 GHz

CF Step
1.00000000 MHz
Auto hdan|

w1 s2 Freq Offset
53 FC 0.00000000 Hz
AR

eif): )
ETun Signal Track
Swp on O

Center 2.480 00 GHz Span 10 MHz ‘
#Hes BW 3 MHz VBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013

IC: 4324A-BRCM1070

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 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 6.63
Middle 2441 7.15
High 2480 7.08
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

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.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 19:14:03 Dec 26, 2012 R T |FregiChannel

Mkr1 2.402 000 GHz Certer F

enter Freq

Ref 10 dBm Atten 20 dB 6.57 dBm || . 4000000 Gz
#Peak

Start Frag

2.39500000 GHz

Stop Freq

2.40500000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Freq Offset
==l 0.00000000 Hz

Signal Track
Swp On Off

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.067 ms (2001 ps)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL SPURIOUS
i Agilent 19:15:34 Dec 25, 2012 R T |Freg/Channel

Miet 9613 6Hz |7
enter Freqg
Ref 10 dBm Atten 20 dB 4938 dBm_ || 1= 0150000 GHz
#Peak T
Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

0.6
dB Stop Freg

DI 26.0000000 GHz
134
dBm . o ) CF Step
i | 259700000 GHz
LygAv | | Auto Ilan|

Start 30 MHz Stop 26.000 GHz |

#Res BW 100 kHz VBV 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace L Amplitude
1 1 24068 GHz 657 dBm
1 2.198 GH=z -36.76 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oif

2
3 (1 4508 GHz -52.45 dBm
4 (1 0612 GHz -40.22 dBm
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013

IC: 4324A-BRCM1070

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
#: Agilent 19.17:26 Dec 26, 2012

R T |FrquChanneI |

Ref 10 dBm

Atten 20 dB

Mkr1 2.440 988 GHz

#Peak
Log

10
dB/

Offst
0.6

dB
DI

Center Freq
6.76 dBm ‘ 244100000 GHz

Start Frag
244000000 GHz
Stop Freqg
244200000 GHz

13.2
dBm

LghAv

CF Step
200.000000 kHz
Auto hdan|

V1 52
83 FC

AA
eif):

=50k
Swp

Center 2.441 000 GHz
#Res BW 100 kHz

VBW 300 kHz

Sweep 1.067 ms (2001 ps)

Freq Offset
000000000 Hz

Signal Track
On Off

—

Page 40 of 109

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: CCSUP4701G
FAX: (510) 661-0888



REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

MID CHANNEL SPURIOUS
i Agilent 19:19:11 Dec 25, 2012 R T |Freg/Channel

Mkrd 9.769 GHz Certor F
enter Freq

Ref 10 dBm Atten 20 dB 50.87 dBm
#Peak i 13.0150000 GHz
Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

0.6
dB Stop Freg

DI 26.0000000 GHz
13.2
dBm 1 L L . CF Step
i | 2.59700000 GHz
LygAv | | Auto Ilan|

Start 30 MHz Stop 26.000 GHz |

#Res BW 100 kHz VBV 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace L Amplitude
1 1 2445 GHz G685 dBm
1 2250 GH=z -38.17 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oif

2
3 (1 4586 GHz -52.51 dBm
4 (1 0760 GHz -50.27 dBm
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: F
IC:

EBRUARY 04, 2013
4324A-BRCM1070

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 19.20:52 Dec 26, 2012

RT

|FrquChanneI |

Ref 10 dBm

Atten 20 dB

Mkr1 2.479 865 GHz
7.10 dBm

#Peak
Log

10
dB/

Offst
0.6

dB
DI

Center Freq
2 48350000 GHz
Start Frag

2 47850000 GHz
Stop Freqg
2485850000 GHz

129
dBm

LghAv

CF Step
1.00000000 hHz
Auto hdan|

V1 52
83 FC

AA
eif):

=50k
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 10 MHz
Sweep 1.067 ms (2001 ps)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL SPURIOUS
i Agilent 19:22:48 Dec 25, 2012 R T |Freg/Channel

Mkrd 9.925 GHz Certor F
enter Freq

Ref 10 dBm Atten 20 dB 51.12 dBm
#Peak b 13.0150000 GHz
Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

0.6
dB Stop Freg

DI 26.0000000 GHz
129
dBm 1 o W —— CF Step
| 2.59700000 GHz

LygAv Auto Ilan|

Start 30 MHz Stop 26.000 GHz |

#Res BW 100 kHz VBV 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace L Amplitude
1 1 24849 GHz 703 dBm
1 2302 GH= -28.84 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oif

2
3 (1 4964 GHz -54.44 dBm
4 (1 0025 GHz -51.12 dBm
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
# Agilent 201057 Dec 26, 2012

R T |FrquChanneI |

Ref 10 dBm Atten 20 dB

#Peak
Log

M1 2.404 955 GHz contor T
enter Fred
.93 dBm | 240000000 GHz

10
dB/

Offst
0.6

g Start Frag
239500000 GHz

dB
DI

Stop Freqg
240500000 GHz

245
dBm

CF Step

LghAv

1.00000000 hHz
Auto hdan|

V1 52
83 FC

AA

Freq Offset
000000000 Hz

eif):
=50k

Signal Track
On Off

Swp

Center 2.400 000 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 10 MHz ‘
Sweep 1.067 ms (2001 ps)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH BANDEDGE WITH HOPPING ON
s Agilent 20.08:37 Dec 26,2012 R T [Freq/Channel |

Mkr1 2.476 142 5 GHz Conter F

enter Freq
Ref 10 dBm Atten 20 dB -3.08 dBm 5 38350000 Gl
#Peak
Log |2
0w g Start Freg
dB/ 247600000 GHz
Offst
0.6
dB Stop Freq
DI 2.49100000 GHz

231
dBm CF Step

1.50000000 hHz
Lyav Auto tulan|

v1 52 Freq Offset
53 FC 0.00000000 Hz
AR

rif): T .
FTun Signal Track

Swp On Off

Center 2.483 500 0 GHz Span 15 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.467 ms (2001 ps)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.2 ENHANCED DATA RATE 8PSK MODULATION

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.347 1.2183
Middle 2441 1.349 1.1955
High 2480 1.350 1.2074
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

20 dB BANDWIDTH

BANDWIDTH LOW CH
# Agilent 17.23:48 Dec 26, 2012

R T |FrquChanneI |

Ch Freg

2.402 GHz

Occupied Bandwidth

Trig  Free

Center Freq
240200000 GHz

Ref 10 dBm

Atten 20 dB

#Peak

ht:

Start Frag
240050000 GHz

Stop Freqg
240350000 GHz

=

Auto hdan|

CF Step
300.000000 kHz

#Res BW 20 kHz

Center 2.402 000 GHz
VBW 62 kHz

#Sweep 100 ms (1001 pts)

Span 3 MHz

Freq Offset
000000000 Hz

Transmit Freq Error
w dB Bandwidth

Occupied Bandwidth

1.2069 MHz

-156.080 kHz
1.347 MHz

Occ BYY % Pwr
x dB

99.00 %
-20.00 dB

Signal Track
On Off
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

BANDWIDTH MID CH

¥ Agilent 17:26:11 Dec 26, 2012

R T |FrequhanneI |

Ch Freg 2441 GHz
Occupied Bandwidth

Trig  Free

Center Freq
2.44100000 GHz

Start Freq

Ref 10 dBm Atten 20 dB

2.43950000 GHz

#Peak

Stop Freq

N

2.44250000 GHz

CF Step

300.000000 kHz

Auto hdan|

Freq Offset

Center 2.441 000 GHz
#Res BW 20 kHz VBW 62 kHz

Span 3 MHz 0.00000000 Hz
#Sweep 100 ms (1001 pts)

Occupied Bandwidth
1.2109 MHz

Transmit Freg Error -16.791 kHz
¥ dB Bandwidth 1.349 MHz

Oce BWY % Pwr
% dB

29.00 % MNon Off

-20.00 dB

Signal Track
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

BANDWIDTH HIGH CH

W Agilent 17:27:18

Dec 25, 2012

R T |FrequhanneI |

Ch Freg

2.48 GHz

Trig  Free

Occupied Bandwidth

Center Freqg
245000000 GHz

Ref 10 dBm

Atten 20 dB

#Peak

Loy

Start Freq
247850000 GHz

‘ Stop Freqg

2.43150000 GHz

10

#Res BW 20 kHz

Center 2.480 000 GHz

VBW 62 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

CF Step
300.000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth

Dec BYY % Pwr
¥ dB

1.2124 MHz

-16.505 kHz
1.350 MHz

95.00 %
-20.00 dB

Signal Track

On Off
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

99% BANDWIDTH

BANDWIDTH LOW CH
- Agilent 17:56:36 Dec 26, 2012 R T |FrequhanneI |

| |
Ch Freg 2.402 GHz Trig Free |f 5 ﬁggégggéeHi

Occupied Bandwidth I |

Start Frag
240050000 GHz

Ref 10 dBm Atten 20 dB
#Samp Stop Freqg
TTUN YRR W R 1T | P 240350000 GHz

CF Step
7 wll| 300000000 kHz
.| P Man

Freq Offset
000000000 Hz

Center 2.402 000 GHz Span 3 MHz
#Res BW 20 kHz VBW 62 kHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Occ BWY % Pwr 9900 % ||[on off

1.2183 MHz xdB  -26.00dB

Transmit Freq Error -14.164 kHz
# dB Bandwidth 1.389 MHz*
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

BANDWIDTH MID CH

¥ Agilent 17:55:00 Dec 26, 2012

R T |FrequhanneI |

Ch Freg 2441 GHz
Occupied Bandwidth

Trig  Free

2.44100000 GHz

Center Freq

Ref 10 dBm Atten 20 dB

2.43950000 GHz

Start Freq

#Samp

2

Stop Freq
44250000 GHz

Center 2.441 000 GHz
#Res BW 20 kHz VBW 62 kHz

#Sweep 100 ms (1001 pts)

Span 3 MHz o

CF Step
AELAN 200.000000 kHz
e Man

Freq Offset
00000000 Hz

Occupied Bandwidth
1.1955 MHz

Transmit Freg Error -8.065 kHz
¥ dB Bandwidth 1.379 MHz*

Oce BWY % Pwr
% dB

59.00 % lon
-26.00 dB

Signal Track
off
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

BANDWIDTH HIGH CH

- Agilent 17:54:26 Dec 26, 2012 R T |FrequhanneI |
|

ChFreq  2.48 GHz Tig Fres || , Sonter Freg
Occupied Bandwidth I

2.45000000 GHz

| Start Freq
247850000 GHz

Ref 10 dBm Atten 20 dB

#Samp [ Stop Freg
Log I I 2.48150000 GHz
10 | di

CF Step
300.000000 kHz
uto hdan|

Freq Offset
Center 2.480 000 GHz Span 3 MHg || 000000000 Hz

#Res BW 20 kHz VBW 62 kHz #Sweep 100 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BYWY % Puwr 99.00 % [llon off

1.2074 MHz xdB  -26.00 dB

Transmit Freq Error -20.963 kHz
 dB Bandwidth 1.392 MHz*
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

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.
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 21:21:34 Dec 26, 2012 R T |FregiChannel

A Mkrl 1.000 MHz Conter F

) enter Freq

Ref 10 dBm Atten 20 dB 0.05 d8 2.44100000 GHz
#Peak

Start Frag

2.43850000 GHz

Stop Freq

244350000 GHz

CF Step
500.000000 kHz
Auto hdan|

w1 82 Freq Offset
53 FC 0.00000000 Hz
AR

ei(f): )
{50k Signal Track
Swp On Off

Center 2.441 000 0 GHz Span 5 MHz ‘
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

- Agilent 21:13:39 Dec 25, 2012 R T |FrequhanneI |
Center Freq

Ref 10 dBm Atten 20 dB ‘

#Peak 2.44000000 GHz

Log

10 Start Freqg

dB/ 239000000 GHz

Offst

0.6

dB Stop Freq
2.49000000 GHz

CF Step
10.0000000 hHz
LgAv Auta lan

V1 52 Freq Offset
S3 FCl bk o 0.00000000 Hz
AA

rif): :
FTun Signal Track
On Off

Swp

Start 2.390 00 GHz Stop 2.490 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1.067 ms (2001 ps)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
B Agilent 20:44:66 Dec 26, 2012

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
241500000 GHz

Start Freq
240000000 GHz

Stop Freq
2.43000000 GHz

CF Step

3.00000000 fHz
At hdan|

V1 52
83 FC

AR
eif):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.400 000 GHz Stop 2.430 000 GHz
#Res BUW 300 kHz VBWY 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
B Agilent 20:38:10 Dec 26, 2012

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
2 44500000 GHz

Start Freq
243000000 GHz

Stop Freq
2.48000000 GHz

CF Step

3.00000000 fHz
At hdan|

V1 52
83 FC

AR
eif):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.430 000 GHz Stop 2.460 000 GHz
#Res BUW 300 kHz VBWY 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
B Agilent 20:32:06 Dec 26, 2012

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
2 47500000 GHz

Start Freq
2 46000000 GHz

Stop Freq
2.48000000 GHz

CF Step

3.00000000 fHz
At hdan|

V1 52
83 FC

AR
eif):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.460 000 GHz Stop 2.490 000 GHz
#Res BUW 300 kHz VBWY 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK (EDR) Mode

DH Packet | Pulse [Number of [ Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.448 32 0.143 0.4 -0.257
DH3 1.701 22 0.374 0.4 -0.026
DH5 2.954 8 0.236 0.4 -0.164

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 7.1.4 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

PULSE WIDTH - DH1

PULSE WIDTH — DH1

@ Agilent 21:63:29 Dec 26, 2012 F T |Freg/Channel

A Mkrl 448 ps Center E

enter Freg

Ref 10 dBm Atten 20 dB 423248 N 5 44100000 GHz
#Peak

Start Freq

244100000 GHz

Stop Freq

244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 1 MHz #WVBW 1 MHz Sweep 7 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070

IC: 4324A-BRCM1070

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
@ Agilent 21:51:32 Dec 26, 2012 R T |FrequhanneI |

Ref 10 dBm Atten 20 dB Center Freq

4Peak 2.44100000 GHz
Loy

10

Start Freq
244100000 GHz

Stop Freq
2.44100000 GHz

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz
Res BW 1 MHz HWBW 1 MHz

Copyright 2000-2010 Agilent Technologies

Span 0 Hz'
Sweep 3.16 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PULSE WIDTH — DH3

PULSE WIDTH — DH3
it Agllent 215515 Dec 26,2012

R T

Frag/Channel

Ref 10 dBm Atten 20 dB

& Mkl 1701 ms
16.21 dB

#Peak
Loy

10

Center Freq
244100000 GHz
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 7 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
@ Agilent 21:58:01 Dec 26, 2012 R T |FrequhanneI |

Center Freq

Ref 10 dBm Atten 20 dB ‘
#Peak 244100000 GHz

Loy

10 Start Freg
| 244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
il ©.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PULSE WIDTH — DH5

PULSE WIDTH — DH5
it Agllent 22.02:58 Dec 26,2012

R T

Frag/Channel

Ref 10 dBm Atten 20 dB

& Mkrl 2954 ms
11.33 dB

#Peak
Loy

10

Center Freq
244100000 GHz
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 7 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
i Agilent 22:00:37 Dec 26, 2012 R T |FrequhanneI |

Center Freq

Ref 10 dBm Atten 20 dB ‘
#Peak 244100000 GHz

Loy

10 Start Freg
i 244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
Tl ©.00000000 Hz

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 20.97 dBm.

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.36 20.97 -12.61
Middle 2441 8.76 20.97 -12.21
High 2480 8.65 20.97 -12.32
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013

IC: 4324A-BRCM1070

OUTPUT POWER

PEAK POWER LOW CH
- Agilent 17.00:50 Dec 26, 2012

RT

|FrquChanneI |

Ref20.6 dBm

Atten 30 dB

Mkr1 2.401 89 GHz
8.36 dBm

#Peak
Log

10
dB/

Offst
0.6

dB

Center Freq
240200000 GHz
Start Frag
239700000 GHz
Stop Freqg
240700000 GHz

LghAv

CF Step
1.00000000 hHz
Auto hdan|

V1 52
83 FC

AA
eif):

FTun
Swp

Center 2.402 00 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz
#Sweep 100 ms (1001 pis)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

PEAK POWER MID CH
¥ Agilent 17:01:38 Dec 26, 2012

R T

Freg/Channel

Ref20.6 dBm

Atten 30 dB

Mkr1 2.440 91 GHz
8.76 dBm

#Peak
Log

10
dB/

Offst
0.6

dB

Center Freq
2.44100000 GHz

Start Freq
2 43600000 GHz
Stop Freq
2 44600000 GHz

LygAv

CF Step
1.00000000 MHz
Auto hdan|

V1 82
S3 FC

AN
=i(f):

FTun
Swp

Center 2.441 00 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz
#Sweep 100 ms (1001 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

PEAK POWER HIGH CH

- Agilent 17:02:24 Dec 26, 2012 F T |Freg/Channel

Mkr1 2.479 96 GHz Conter F

Ref 20.6 dB Atten 30 dB 8.65 dB Enter Freq

. L = ™| 2.46000000 GHz
#Peak

Start Freq

247500000 GHz

Stop Freqg

248500000 GHz

CF Step
1.00000000 MHz
Auto hdan|

w1 s2 Freq Offset
53 FC 0.00000000 Hz
AR

eif): )
ETun Signal Track
Swp on O

Center 2.480 00 GHz Span 10 MHz ‘
#Hes BW 3 MHz VBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013

IC: 4324A-BRCM1070

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 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 5.12
Middle 2441 5.68
High 2480 5.65
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

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.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 19:34:03 Dec 26, 2012 R T |FregiChannel

Mkr1 2.401 955 GHz Certer F

enter Freq

Ref 10 dBm Atten 20 dB . 3.59 dBm || 4000000 Gz
#Peak

o)

Start Frag

2.39500000 GHz

Stop Freq

2.40500000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
Swp On Off

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.067 ms (2001 ps)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL SPURIOUS

H Agilent 19:36:57 Dec 26, 2012 R T [Freq/Channel
Mkr4 9.613 GHz

Ref 10 dBm Atten 20 dB 49.87 dBm Center Freq

#Peak o 13.0180000 GHz

Log
10 Start Freqg
dB/ 30.0000000 MHz
Offst

0.6
dB Stop Freg

DI 26.0000000 GHz
16.4
dBm i i - CF Step
i 259700000 GHz

LygAv Auto Ilan|

Start 30 MHz Stop 26.000 GHz |

#Res BW 100 kHz VBV 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace L Amplitude
1 1 24068 GHz 284 dBm
1 2.198 GH=z -36.09 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oif

2
3 (1 4508 GHz 56,66 dBm
4 (1 0612 GHz -40.27 dBm
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: F
IC:

EBRUARY 04, 2013
4324A-BRCM1070

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 19.30:44 Dec 26, 2012

R T |FrquChanneI |

Ref 10 dBm

Atten 20 dB

Mkr1 2.441 084 GHz

#Peak
Log

10
dB/

Offst
0.6

dB
DI

Center Freq
244100000 GHz
Start Frag
243900000 GHz
Stop Freqg
244300000 GHz

16.1
dBm

LghAv

CF Step
400.000000 kHz
Auto hdan|

V1 52
83 FC

AA
eif):

=50k
Swp

Center 2.441 000 GHz
#Res BW 100 kHz

VBW 300 kHz

Sweep 1.067 ms (2001 ps)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

MID CHANNEL SPURIOUS
i Agilent 19:32:17 Dec 25, 2012 R T |Freg/Channel

Mkrd 9.769 GHz Certor F
enter Freq

Ref 10 dBm Atten 20 dB 51.25 dBm
#Peak g 13.0150000 GHz
Log 1
10 Start Freq
dB/ 30.0000000 MHz
Offst

0.6
dB Stop Freg

DI 26.0000000 GHz
16.1
dBm . 1 . CF Step
2.59700000 GHz

LygAv Auto Ilan|

Start 30 MHz Stop 26.000 GHz |

#Res BW 100 kHz VBV 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace L Amplitude
1 1 2445 GHz 238 dBm
1 2250 GH=z -37 .54 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oif

2
3 (1 4586 GHz -55.57 dBm
4 (1 0760 GHz -51.25 dBm
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: F
IC:

EBRUARY 04, 2013
4324A-BRCM1070

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
e Agilent 19.27.02 Dec 26, 2012

RT

|FrquChanneI |

Ref 10 dBm

Atten 20 dB

Mkr1 2.479 945 GHz
4.13 dBm

#Peak
Log

10
dB/

Offst
0.6

dB
DI

Center Freq
2 48350000 GHz
Start Frag

2 47850000 GHz
Stop Freqg
2485850000 GHz

159
dBm

LghAv

CF Step
1.00000000 hHz
Auto hdan|

V1 52
83 FC

AA
eif):

=50k
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 10 MHz
Sweep 1.067 ms (2001 ps)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

HIGH CHANNEL SPURIOUS
¥ Agilent 19:28:30 Dec 26, 2012

R T

Freg/Channel

Ref 10 dBm Atten 20 dB

Mkrd 9.925 GHz
51.46 dBm

#Peak q

Center Freq
13.0150000 GHz

Log

10
dB/

Offst

Start Freq
30.0000000 MHz

0.6

dB

]l

Stop Freq
26.0000000 GHz

159
dBm

LygAv i i

5

CF Step
2.A5700000 GHz
uto hdan|

Start 30 MHz
#Res BW 100 kHz

VBV 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (2001 pts)

Manear Trace x
1 )
2 “) 2.3
3 ) 49
4 “) g

2424 GHz

Auis Amplitude

407 dBm
-38.35 dBm
-56.86 dBm

-51.45 dBm

02 GHz
G G Hz
25 GHz

Freq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 19.57:42 Dec 26, 2012

R T |FrquChanneI |

Ref 10 dBm Atten 20 dB

#Peak
Log

M1 2.402 150 GHz contor T
enter Fred
A05dBm | 5 4oooonoo Gz

10
dB/

Offst
0.6

‘ Start Frag
239500000 GHz

dB
DI

Stop Freqg
240500000 GHz

24.0
dBm

CF Step

LghAv

1.00000000 hHz
Auto hdan|

V1 52
83 FC

AA

Freq Offset
000000000 Hz

eif):
=50k

Signal Track
On Off

Swp

Center 2.400 000 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 10 MHz ‘
Sweep 1.067 ms (2001 ps)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH BANDEDGE WITH HOPPING ON
s Agilent 200514 Dec 26,2012 R T [Freq/Channel |

Mkr1 2.476 142 5 GHz Center F

enter Freq
Ref 10 dBm Atten 20 dB -2.89 dBm 5 4350000 i
#Peak
Log 1
10 Start Freqg
dB/ : 2 47600000 GHz
Offst
0.6
4B Stop Freq
DI 245100000 GHz

2249
dBm CF Step

1.50000000 hHz
Lyav Auto tulan|

v1 52 Freq Offset
53 FC 0.00000000 Hz
AR

rif): .
FTun Signal Track

Swp On Off

Center 2.483 500 0 GHz Span 15 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.467 ms (2001 ps)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
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 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: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 222214 Jan 4, 2013 R T [Freq/Channel |

Mkr1 2.311 44 GHz Corter F

enter Freq

Ref 100 dBpY/ #Atten 0 dB 18.56 dBuV_f 5 220o0noo GHz
#Peak

Start Frag

231000000 GHz

Stop Freqg

2.39000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 22:22:585 Jan 4, 2013 R T |Freg/Channel

Mkr1 2.38Z 00 GHz

Center Frag
Ref 100 dBy #Atten 0 dB 37.39 dBuv
dpeak [ = Bl 2 35000000 GH:

Log
10 Start Freqg
dB/ 231000000 GHz
Offst
7.39
dB Stop Freq
DI 239000000 GHz

54.0
dBpv CF Step

8.00000000 MHz
Lo Auto Ilan|

&
S1ov2 Freq Offset
0.00000000 Hz

Signal Track
Swep On O

Start 2.310 D0 GHz Stop 2.390 00 GHz | ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 22:53:37 Jan 4, 2013

R T | Trace |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.381 84 GHz
50.05 dByv

#Feak
Log

10
dB/

Clear Write

Offst
7.39

dB
DI

Mlax Hold

74.0
By

Lol

hin Hold

31 W2
33 FC

=(f):
FTun

Swip

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 22:54:14 Jan 4, 2013

R T

Ref 100 dBpY #Atten 0 dB

Mkr1 2.38Z 00 GHz
41.29 dBpv

#FPeak
Log

10
dB/

Offst
7.39

dB
]l

Clear Write

Mlax Hold

54.0
dBuv

Lo

Min Hold

31 w2

Swep

Start 2.310 00 GHz

Stop 2.390 00 GHz |
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 23:17:20 Jan 4, 2013

R T | Trace |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.496 386 5 GHz
50.82 dBuv

#Feak
Log

10
dB/

Offst
7.75

dB
DI

Clear Write

Mlax Hold

74.0
By

Lol

hin Hold

31 W2
33 FC

=(f):
FTun

Swip

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 23:17:37 Jan 4, 2013

R T

Ref 100 dBpY #Atten 0 dB

Mkr1 2.499 917 5 GHz
36.36 dBuv

#FPeak
Log

10
dB/

Offst
7.75

dB
]l

Clear Write

Mlax Hold

54.0
dBuv

Lo

Min Hold

31 w2

Swep

Start 2.483 500 0 GHz

Stop 2.500 0000 GHz |
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 23:09:40 Jan 4, 2013

R T | Trace |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.499 950 5 GHz
53.21 dBpv

#Feak
Log

10
dB/

Offst
7.75

dB
DI

Clear Write

Mlax Hold

74.0
By

Lol

hin Hold

31 W2
33 FC

=(f):
FTun

Swip

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, AVG, VERT

e Agilent 23:10:06 Jan 4, 2013

R T

Ref 100 dBpY #Atten 0 dB

Mkr1 2.500 000 O GHz
43.50 dBpv

#FPeak
Log

10
dB/

Offst
7.75

dB
]l

Clear Write

Mlax Hold

54.0
dBuv

Lo

Min Hold

31 w2

Swep

Start 2.483 500 0 GHz

Stop 2.500 0000 GHz |
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (1001 pts)

Page 89 of 109

UL CCS
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701G

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: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 3m Chamber

Company: BROADCOM

Project #: 120146635

Date: 1/4/2013

Test Engineer: MENGISTU MEKURIA

Configuration: EUT WITH SUPPORT LAPTOP AND EXTERNAL ANTENNA
Mode: TX MODE, GFSK

Test Equipment:

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

| T73; SIN: 6717 @3m j | T144 Miteq 3008A0m31j | T88 Miteq 26-40GHz j | T39; ARA 18-26GHz; S/N:1013 j FCC15.209

Hi Frequency Cables
3" cable 22807700 ‘ 12' cable 22807600 ‘ 20" cable 22807500 ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

| 3 cable 22807700 | [ 12 cable 22807600 ‘ 20’ cable 22807500 j | j ‘R7001 | Average Measurements
RBW=1MHz ; VEW=10Hz

f Dist | Read Pk Read Avg.: AF | CL | Amp :D Corr: Flir | Peak Avg Pk Lim {AvgLim Pk MariAvg Mar Notes
GHz: ;| (m) | dBuV dBuV dB dB dB !dBuV/m;dBuV/m! dBuV/m [ dBuV/im dB dB (VH)
Low Channel (2402 MHz)
4.804 30 41.8 343 x 0.0 0.0 46.4 390.0 74 54 -27.6 -15.0
4.804 3.0 41.8 349 . 1 ! 46.5 3905 74 54 -27.5 -14.5

Mid Channel (2441 MHz)

4.882 a0 300
7.323 a0 36.9
4.882 a0 416
7.323 X1 70

High Channel (2480 MHz)
4,960 ! 300
7440 | 37.0
4,960 ! 411
7.440 ! 38.0

Rev.11.10.11

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
we Agilent 22:27:14 Jan 4, 2013 R T
Project:

Mkr1 2.327 44 GHz
Ref 100 dBpv #htten 0 dB 48.13 dBpv
#Peak

Clear Write

Max Hold

flin Hold

Wi

Swp

Center 2.350 00 GHz

Span 80 MHz
#HRes BW 1 MHz #WVBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 22:27:49 Jan 4, 2013 E T

Project: Mkr1 2.382 00 GHz
Ref 100 dBpY #Atten 0 dB 37.04 dBpv
#FPeak
Log
10
dB/
Offst
7.39
dB Max Hold
DI
54.0
dBpv

Lo

Clear Write

Min Hold

31 w2

Swep

Center 2.350 00 GHz Span 80 MHz |
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 23.00:35 Jan 4, 2013 R T [Freg/Channel |
Mkr1 2.381 76 GHz Contor F

enter Fred

Ref 100 dBpY #Atten 0 dB 50.8 dBuY Il 5 Zenoooon Gz

#Peak

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst

7.39

dB Stop Freqg

oI 2.38000000 GHz

74.0
dBy CF Step

8.00000000 MHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, AVG, VERT
i Agilent 23:01:15 Jan 4, 2013 R T |Freg/Channel

Mkr1 2.38Z 00 GHz

Center Frag
Ref 100 dBy #Atten 0 dB 40.16 dBy
dpeak [ = Bl 2 35000000 GH:

Log
10 Start Freqg
dB/ 231000000 GHz
Offst
7.39
dB Stop Freq
DI 239000000 GHz

54.0
dBpv CF Step

8.00000000 MHz
Lo Auto Ilan|

S1ov2 Freq Offset
0.00000000 Hz

Signal Track
Swep On O

Start 2.310 D0 GHz Stop 2.390 00 GHz | ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 23:18:49 Jan 4, 2013 R T [Freg/Channel |
Mkr1 2.496 964 0 GHz contor T

enter Fred

Ref 100 dByV #Atten 0 dB 5038 4B 5 45178000 GHz

#Feak

Log

10 Start Freq

dBY 2.48350000 GHz

Offst

7.75

dB Stop Freq

o 2,50000000 GHz

74.0
dBy CF Step

1.B5000000 hHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swip

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 23:19:05 Jan 4, 2013 R T |Freg/Channel
Mkr1 2.500 000 0 GHz

Center Freq
Ref 100 dBy #Atten 0 dB 37.92 dBuv
Poak [ en B 1l 2 49175000 GH2

Log
10 Start Freqg
dB/ 248350000 GHz
Offst
7.74
dB Stop Freq
DI 2 £0000000 GHz

54.0
dBpv CF Step

1.65000000 MHz
Lo Auto Ilan|

1

S1ov2 Freq Offset
0.00000000 Hz

Signal Track
Swep On O

Start 2.483 5000 GHz Stop 2.500 000 0 GHz | ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 231119 Jan 4, 2013

R T |FrquChanneI |

Ref 100 dBpY #Atten 0 dB

Mkr1 2.499 587 5 GHz

52.24 dBpv

#Feak
Log

Center Freq
249175000 GHz

10
dB/

Offst
7.75

Start Frag
2 48350000 GHz

dB
DI

Stop Freqg
250000000 GHz

74.0
By

Lol

o CF Step
1,65000000 MHz
Auto hdan|

31 W2
33 FC

Freq Offset
000000000 Hz

=(f):
FTun

Signal Track
On Off

Swip

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)

—
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, AVG, VERT
i Agilent 23:11:35 Jan 4, 2013 R T |Freg/Channel

Mkr1 2.499 983 5 GHz

Center Freq
Ref 100 dBy #Atten 0 dB 42,62 dBy
Poak [ en B 1l 2 49175000 GH2

Log
10 Start Freqg
dB/ 248350000 GHz
Offst
7.74
dB Stop Freq
DI 2 £0000000 GHz

54.0
dBpv CF Step

1| 155000000 MHz
Lo Auto Ilan|

S1ov2 Freq Offset
0.00000000 Hz

Signal Track
Swep On O

Start 2.483 5000 GHz Stop 2.500 000 0 GHz | ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (1001 pts)
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REPORT NO: 12U14669-2
FCC ID: QDS-BRCM1070

DATE: FEBRUARY 04, 2013
IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 3m Chamber

EROADCOM
12U14663
1/4/2013

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

MENGISTU MEKURIA
EUT WITH SUPPORT LAPTOP AND EXTERNAL ANTENNA
TX MODE, 8PSK

Pre-amplifer 26-40GHz ‘

‘ T59; S/N: 3245 @3m j | T144 Miteq 3008A00931 j | T88 Miteq 26-40GHz j

Hi Frequency Cables

3" cable 22807700

12" cable 22807600 ‘ 20’ cable 22807500 ‘

Horn > 18GHz

Limit ‘

‘ T39; ARA 18-26GHz; S/N:1013

HPF

3 cable 22807700 2' cable 22807600 ‘ 20° cable 22807500 j

| ]

‘ Reject Filter

R_001 .

j | FCC 15.209 j

Peak Measurements
RBW=VBW=1MHz
Average Measurements
RBW=1MHz ; VBW=10Hz

Dist : Read Pk
GHz (m) . dBuV

Read Avg.
dBuV

AF
dB/m

D Corr: Fltr
dB dB

Peak
dBuV/m

Amp
dB

dBuV/m

Pk Lim
dBuV/m

Avg Lim
dBuV/m

Avg

Pk Mar

Aveg Mar Notes
dB V)

Low Channel (2402 MHz)

4.804 3.0 40.2 30.7

33.1

0.0 0.0 44.5

35.0 74 54

4.804 a0 410 315

331

453

358 T4 54

Mid Channel (2441 MHz)

4.882 39.9

7.313 361

4.882 41.0

7313 365

High Channel (2480 MHz)

4.960 30.7

7.440 6.5

4.960 39.6

7.440 38.2

Rev. 11.10.11

f Measurement Frequency

Dist Distance to Antenna
Read Analyzer Reading
AF  Antenna Factor

CL Cable Loss

Amp  Preamp Gain

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

Avg

HPF  High Pass Filter

Avg Lim
Pk Lim
Avg Mar
Pk Mar

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.3. WORST-CASE BELOW 1 GHz

HORIZONTAL AND VERTICAL DATA

Project No:12U14669

Client Name:Broadcom

Model / Device:BCM94360CD

Config / Other:EUT With Support Board & Laptop
Test By:M. Mekuria

Horizontal 30 - 1000MHz

Marker No. Test Metfer Detector 25MHZ—'1‘GHZ ChmbrA .T243 Sunol dBUV/m CFR 47 Part 15 Margin Height Polarity
Frequency Reading Amplified.TX (dB)  Bilog.TXT (dB) Class B3m [cm]
1 32.7138 47.11 PK -27.6 19.2 38.71 40 -1.29 100 Horz
2 102.3042 57.38 PK -26.9 10.9 41.38 43.5 -2.12 100 Horz
3 215.8973 55.88 PK -26.2 10.5 40.18 43.5 -3.32 100 Horz
4 481.8525 50.35 PK -25 17.3 42.65 46 -3.35 100 Horz
Vertical 30 - 1000MHz
Marker No. Test Met_er Detector 25MHz—_1_GHz ChmbrA T243 Sunol dBuV/m CFR 47 Part 15 Margin Height Polarity
Frequency Reading Amplified. TX (dB)  Bilog.TXT (dB) Class B3m [cm]
5 36.0092 37.91 PK -27.5 16.9 27.31 40 -12.69 400 Vert
6 100.7534 51.7 PK -26.9 10.4 35.2 43.5 -8.3 300 Vert
7 167.8237 47.87 PK -26.4 11.7 33.17 43.5 -10.33 200 Vert
8 234.8941 53.7 PK -26 11.2 38.9 46 -7.1 100 Vert
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
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 receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

6 WORST EMISSIONS

Project No:12U14669

Client Name:Broadcom
Model/Device:BCM94360CD
Test Volt/Freq:115Vac/60Hz
Test By:M. Mekuria

Line-L1.15 - 30MHz
Test Meter T241L LC Cables CFR 47 Part CFR 47 Part 15 .
. Detector dB(uVolts) Margin
Frequency Reading L1.TXT (dB) 1&3.TXT (dB) 15 Class B QP Class B Avg
0.1545 27.91 PK 0.1 28.01 65.8 - -
0.1545 4.13 Av 0.1 4.23 - - 55.8 -51.57

0.4515 32.2 PK 0.1 323 56.8

0.4515 15.02 Av 0.1 15.12 - 46.8 -31.68
3.867 22.7 PK 0.1 . 22.9 56 - -
3.867 2.39 Av 0.1 . 2.59 - - 46 -43.41

Line-L2 .15 - 30MHz
Test Metfer Detector T24 1L LC Cables dB(uVolts) CFR 47 Part n CFR 47 Part 15 Margin
Frequency Reading L2.TXT (dB) 2&3.TXT (dB) 15 Class B QP Class B Avg
0.1545 27.77 PK 0.1 27.87 65.8 -
0.1545 4.7 Av 0.1 4.8 - 55.8 -51
0.4515 32 PK 0.1 32.1 56.8 - -
0.4515 14.88 Av 0.1 14.98 - 46.8 -31.82
3.867 23.48 PK 0.1 . 23.68 56 - -
3.867 3.14 Av 0.1 . 3.34 - - 46 -42.66
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LINE 1 RESULTS

UL Fremont, CA CE Room 15 Jan 2813 18:88:26
‘ ‘ ‘ A ‘ Conducted RFI Uo|tgge

Project No:izU14669

Client Nome:Broodcom

Mode | /Device : BCMI436BCD
Test Uolt/Freg: 1 13Voc/08Hz
Test By:M, Mekuria

47 Port 15 Claoss |

!
|
Q
c
—
~
i
el

o]
=

3
s
[in]
sl

{
Freguemncy [MH=]

Renge [MHz1 Det REBUCHz] UBWCHz]  Suweep Lobel Renge [MHz1 Det RBWCHz] UBUCHz]  Sueep
1r.15-30 PR/ 18k n/a NEYE R Line-L1

ile: Source,DAT
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REPORT NO: 12U14669-2 DATE: FEBRUARY 04, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LINE 2 RESULTS

UL Fremaont, CA CE Roam 15 Jan 2813 1888726
: : : Poob ‘ Comducted RFI Uoltags

Project MNo:1Z2U14669

Client Nome: Broodoom

Mode | /Device :BCM3436BCD
Test Uolt/Freq: 1 15Voc/6BHz
Test By:M. Mekuria

47 Port 15 Closs B Avg

dElulalts) Line-LZ2

\1. h h h h h h H lwé
Freguency L[MH=z]

Renge [MHz]1 Det  RBUCHz] UBUCHz]  Suwesp Lobel Ronge [MHz]1 Det REWCHz] UBUCHz]  Sueep Lobel
1.15-38 PE/ 18k nfa . 15/4.5kHz Line-L1

File: Source.DAT
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