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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.: BCM94360CS2
SERIAL NUMBER: C8Y2504007GFC31E9
DATE TESTED: February 20 — March 06, 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/Fail in this report are opinions expressed by UL CCS based
on interpretations and/or observations of test results. Measurement Uncertainties were not
taken into account and are published for informational purposes only. The test results show that
the equipment tested is capable of demonstrating compliance with the requirements as
documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by 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:
prea R nxy I’L_/’\?
FRANK IBRAHIM ROY ZHENG
WISE PROJECT LEAD WISE LAB TECH IlI
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 8.34 6.82
2402 - 2480 Enhanced 8PSK 9.22 8.36
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an Amphenol/ Pulse 802.11a/b/g/n WLAN/BT antenna, with a maximum gain
of 4.97 dBi for the BT antenna.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, Ver. 5.1.0.1400
The test utility software used during testing was Broadcom BlueTool, Ver 1.7.2

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.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
Laptop PC Dell E6400 BDRBKK1 DoC
AC Adapter Dell DA90PE3 WTCOoV DoC
Adapter Board Broadcom BCM94331CSAD 1583414 N/A
/O CABLES

I/O Cable List

Cable [Port # of identical Connector |Cable Type Cable Remarks

1 AC 1 uUs 115V Un-Shielded 1.8 N/A

2 DC 1 DC Shielded 1.8 N/A

3 USB 1 USB Shielded 1.8 N/A
TEST SETUP

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

Page 8 of 80

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: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

SETUP DIAGRAM FOR TESTS

POWER
SUPPLY

MAIN S 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 Date [Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 |12/13/11 12/13/13
Peak Power Meter Agilent / HP E4416A C00963 [12/13/11 12/13/13
Peak / Average Power Sensor Agilent / HP E9327A C00964 |12/13/11 12/13/13
Antenna, Horn, 18 GHz EMCO 3115 C00945 |11/12/12 |11/12/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00946 |11/12/12 11/12/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 |10/22/12 ]10/22/13
LISN, 30 MHz FCC 50/250-25-2  |N02396 [08/08/12 |08/08/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 |02/21/12 ]03/21/13
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences JB1 C01011 |03/23/12 |03/23/13
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRC13192 N02683 |CNR CNR
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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 924.422 859.2230
Middle 2441 925.369 922.2856
High 2480 923.504 859.1657
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20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 12:33:43 Feb 20, 2013

R T | MWeas Setup |

Avg Number

Ch Freg

2.402 GHz

Occupied Bandwidth

Trig 10

I Off

Avg Mode

Ref 10 dBm

#Atten 20 dB

Exp Repeat

#Peak

Mlax Hold

Log

On Off

<

3y

10

dB/

Occ BW % P

Offst

99.00 %

10.8

dB

OBW Spar

#Res BW 10 kHz

Center 2.402 000 GHz

VBW 30 kHz

Span 3 MHz 3.00000000 MHz

#Sweep 100 ms (601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

884.6305 kHz

-2.068 kHz
924.422 kHz

xdB

Oec BWW % Pwr 99.00 % -20.00 dB

wdB  -20.00 dB

Optimize
Ref Level

BANDWIDTH MID CH
# Agilent 12:34:30 Feb 20, 2013

E T | Weas Setup |

Ch Freg

2.441 GHz

Occupied Bandwiidth

| Avg Number
Trig  Free 10

[ flr o

Avg Mode

Ref 10 dBm

#Atten 20 dB

Exp Repeat

#Peak

Mlas Hold

Log

On Off

10

dB/

Offst

10.8

dB

Occ BW % Pwr
99.00 %

OBW Spar

#Res BW 10 kHz

Center 2.441 000 GHz

VBW 30 kHz

Span 3 MHz 3.00000000 MHz

#Sweep 100 ms (601 pts)

Transmit Freg Error
# dB Bandwidth

Occupied Bandwidth

881.7801 kHz

-3.454 kHz
925368 kHz

xdB

Oce BWY % Pwr 99.00 % 22000 dB

wdB  -20.00 dB

Optimize
Ref Level
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BANDWIDTH HIGH CH
i Agilent 12:42.51 Feb 20, 2013

R T | Trace |

I Trace

Ch Freg 2.43 GHz

Oceupied Bandwidth

Trig  Free 1 2 3

Clear \Write

Ref 10 dBm #htten 20 dB

#Peak |

Mlax Hold

|
59

flin Hold

dB

Center 2.480 000 GHz

#Res BW 10 kHz VBW 30 kHz

Span 3 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
882.9441 kHz

-2.919 kHz
923.504 kHz

Transmit Freg Error
% dB Bandwidth

95.00 %
-20.00 dB

Qoo BYY % Pwr
¥ dB
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99% BANDWIDTH

BANDWIDTH LOW CH
W Agilent 13:28:23 Mar 5, 2013

R T |FrequhanneI |

Ch Freq 2.402 GHz

I Center Freq

Trig  Free {5 45500000 GHz

Oceupied Bandwidth

| Start Freq
2 40050000 GHz

Ref 10 dBm #Atten 20 dB

#Samp

Stop Freq

Log

2.40350000 GHz

10

dB/

CF Step

Offst

300.000000 kHz

10.8

Auto

dB

Center 2.402 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz 0.00000000 Hz

Ilan)

i i Froq Offset

#Sweep 100 ms {601 pts)

Occupied Bandwidth
859.2230 kHz

-9.141 kHz
565.032 kHz™

Transmit Freq Error
x dB Bandwidth

Signal Track
99.00 % ||on Off

-20.00 dB

Occ BYY % Puwr
¥ dB

BANDWIDTH MID CH
e Agilent 13:22:06 Mar 5, 2013

R T |FrequhanneI |

I Center Freq

Ch Freg 2441 GHz

Trig  Free

2.44100000 GHz

Occupied Bandwidth

Start Freq

Ref 10 dBm #Atten 20 dB

2.43950000 GHz

#Samp

Stop Freq

2.44250000 GHz

.
™

300.000000 kHz

Auto

dB

Center 2.441 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz 0.00000000 Hz

CF Step

Iilan)

i Freq Offset

#Sweep 100 ms (601 pts)

Occupied Bandwidth
922.2856 kHz

Signal Track
Occ BWY % Pwr

wdB  -20.00 dB

29.00 % MNon Off

Transmit Freg Error
¥ dB Bandwidth

2,866 kHz
1.058 MHz™

Page 14 of 80

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701G
FAX: (510) 661-0888

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



REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

BANDWIDTH HIGH CH
W Agilent 13:29:57 Mar5, 2013

R T |FrequhanneI |

Ch Freg

Oceupied Bandwidth

2.48 GHz

Trig  Free

Center Freqg
245000000 GHz

Ref 10 dBm

#Atten 20 dB

#Samp

Log

<&

Start Freq
247850000 GHz

‘ Stop Freqg

2.43150000 GHz

10

-

dB/

Offst

10.8

dB

i
L |

Center 2.480 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 3 MHz

#Sweep 100 ms {601 pts)

CF Step
300.000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Occupied Ba

Transmit Freq Error
 dB Bandwidth

859.1657 kHz

Dec BYY % Pwr
¥ dB

ndwidth

-10.413 kHz
§659.647 kHz*

95.00 %
-20.00 dB

Signal Track

On Off
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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 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.
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RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 22:07:36 Feb 20, 2013 R T |FregiChannel

A MErl 1.000 MHz Contor F

enter Fred

Ref 20 dBm Atten 20 dB 0.01 dB
#Paak 244100000 GHz
Start Frag
2.43950000 GHz
Stop Freq
2.44250000 GHz

CF Step
300.000000 kHz
Auto hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.441 000 GHz Span 3 MHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 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.

AFH Mode: a minimum number of 20 channels declared by the client.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 22:35:39 Feb 20, 2013 R T [Freq/Channel |

Mkr2 2.480 55 GHz Conter F
enter Fred
Bef ?0 dBm Atten 20 dB 6.22 dBm 5 44000000 GHz
#Peak
Log

10 Start Frag
dB/ 239000000 GHz
Offst
10.8
dB Stop Freqg
245000000 GHz

CF Step
10.0000000 MHz

LgAv

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms (2001 pts)

Matker Trace X Pz Amplitude
1 )] 2.401 45 GHz 5.67 dBm
2 (1 2.420 55 GHz 5.22 dBm

Freq Offset
000000000 Hz

Signal Track
Off
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
- Agilent 22:12:07 Feb 20, 2013 R T |FrequhanneI |

Center Freq

Ref 20 dBm Atten 20 dB 2.41500000 GHz
#Peak

Start Freq

240000000 GHz

Stop Freq

243000000 GHz

CF Step
3.00000000 MHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Start 2.400 000 GHz Stop 2.430 000 GHz
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
st Agilent 22.13:15 Feb 20, 2013 R T [Freq/Channel |

Center Freq
Bef ?0 dBm Atten 20 dB 2 44500000 GHz
#Peak
Log
10 Start Freq
dB/ 2.43000000 EHz
Offst
108
dB Stop Freq
246000000 =Hz

CF Step
3.00000000 MHz
LygAv Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Start 2.430 000 GHz Stop 2.460 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013

IC:

4324A-BRCM1072

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
B Agilent 22:14:34 Feb 20, 2013

R T |FrequhanneI |

Ref 20 dBm Atten 20 dB

#Peak

Center Freq
2 47500000 GHz

Start Freq
2 46000000 GHz

Stop Freq
2.48000000 GHz

CF Step

LgAv

3.00000000 fHz
Auto

Ilan)

M s2
S3 FC
AA

off):

Freq Offset
il 0.00000000 Hz

FTun

Signal Track
On Off

Swp

Start 2.460 000 GHz

#Res BW 300 kHz #VBW 300 kHz

Stop 2.490 000 GHz

Sweep 1.067 ms (2001 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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.
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

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 0.3956 32 0.1266 0.4 -0.2734
DH3 1.6530 16 0.2645 0.4 -0.1355
DH5 2.9520 11 0.3247 0.4 -0.0753
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
GFSK AFH Mode
DH1 0.3956 64 0.2532 0.4 -0.1468
DH3 1.6530 21 0.3471 0.4 -0.0529
DH5 2.9520 13 0.3838 0.4 -0.0162

Note: This device supports adaptive frequency hopping (AFH) which uses the same pseudo
random channel selection algorithm as is used for non AFH mode. By showing compliance with
the channel dwell time requirements for 79 channels, since the dwell time requirements are
based on the number of channels compliance is also demonstrated for N channels where 20 <

N <79.
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

PULSE WIDTH - DH1

PULSE WIDTH — DH1

i Agilent 22:26:31 Feb 20,2013 F T |Freg/Channel

A Mkrl 3956 ps Conter
efner Fred
Ref 20 dBm Atten 20 dB -0.07 dB
#Paak 2.44100000 GHz
Log
10 Start Freg
dB/ 244100000 GHz
Offst
10.8
dB Stop Freq
244100000 GHz

CF Step
1.00000000 tHz
LgAv Auto Ilan

W1 s2 Freq Offset
83V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 1.84 ms {601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
He Agilent 22:23:113 Feb 20, 2013 R T |FrequhanneI |

‘ Center Freq
E;Lillil( dBm Atten 20 (B 5 Ta000n Gr
Start Freq
244100000 GHz
I Stop Freq
244100000 GHz

CF Step
LgAv Auto Mlan|

w1 s2 Freq Offset

3 FSHH N bk I PLRT L S RRRE GO I o i R LR BV 0 oooooooD. Hz
AA

off):

ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz | ‘
Res BW 1 MHz Z#WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

PULSE WIDTH — DH3

PULSE WIDTH — DH3

i Agilent 22:26:55 Feb 20,2013 F T |Freg/Channel

& Mkrl 1,653 ms Conter
efner Fred
Ref 20 dBm Atten 20 dB -0.14 dB
#Paak 2.44100000 GHz
Log
10 Start Freg
dB/ 244100000 GHz
Ofst
10.8
dB Stop Freq
244100000 GHz

CF Step
1.00000000 tHz
LgAv Auto Ilan

W1 s2 Freq Offset
83V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 5.36 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
H Agilent 22:22:44 Feb 20, 2013 R T |FrequhanneI |

‘ Center Freq
E;Lillil( dBm Atten 20 (B 5 Ta000n Gr
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
LygAv Auto Man|

w1 s2 Freq Offset
53 FS - LAHE PR LR ) i AN | . & R TATLIDAIIT el DDDDDDDDD HZ
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz | ‘
Res BW 1 MHz Z#WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

PULSE WIDTH — DH5

PULSE WIDTH — DH5

e Agilent 22:19:15 Feb 20,2013 F T |Freg/Channel

& Mkrl 2952 ms Conter F
efner Fred
Ref 20 dBm Atten 20 dB 34.30 dB 2 44100000 GHz
#Peak
Log
10 Start Freq
dB/ 244100000 GHz
Ofst
10.8
dB Stop Freq
244100000 GHz

CF Step
1.00000000 tHz
LgAv Auto Ilan

W1 s2 Freq Offset
83V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 10.48 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
% Agilent 09:08:32 Mar 5, 2013 R_T [Freg/Channel |

‘ Center Freq
E;Lillil( dBm Atten 20 (B 5 Ta000n Gr
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
LygAv Auto Man|

W1 S2 Freq Offset
S3 FSpLL ' PRI AL H|| 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz | ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

7.1.5. 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 21 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 7.67 21 -13.33
Middle 2441 8.34 21 -12.66
High 2480 8.30 21 -12.70
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

OUTPUT POWER

PEAK POWER LOW CH
- Agilent 11:45:41 Feb 20, 2013 R T |Peak Search |

Mkr1 2.401 850 GHz
Ref 20 dBm #Atten 20 dB 7.67 dBm eyt Pealk
#Peak
Log
10 )
dB/ ‘ MNext Pk Right
Offst
10.8
dB MNext Pk Left
‘ Min Search
LgAv
V1 S2
$3 EC Pk-Pk Search
AA
off):
FTun Wkr @ CF
Swp
Center 2.402 000 0 GHz Span 5 MHz ‘ 1Nl?£e
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (601 pts)

PEAK POWER MID CH
e Agilent 11:64:46 Feh 20, 2013 E T Pealk Search

Mkr1 2.440 917 GHz

Ref 20 dBm #Atten 20 B 8.34 dBm MNext Pealk
#Peak
Log
10 .
B/ ‘ Mext Pk Right
Offst
10.8
dB Mext Pl Left
Lgv ‘ Min Search
W1 S2
S3 FC Pk-Fk Search

AN
oif):
FTun lkr © CF
Swp
Center 2.441 000 GHz Span 5 MHz ‘ 1“2?58
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

PEAK POWER HIGH CH
s Agilent 115212 Feb 20, 2013

R T

Pealk Search

Ref 20 dBm #Atten 20 dB

Mkr1 2.479 883 GHz
8.30 dBm

#Peak
Log

LgAv

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pl Left
‘ Min Search

V1 52
53 FC

A
of):

FTun
Swp

Center 2.480 000 GHz
#Res BW 3 MHz WVBW 3 MHz

Span 5 MHz
Sweep 1 ms {601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlore
Taf2
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

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 0.4 dB (including 0 dB pad and 0.4 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 7.07
Middle 2441 7.55
High 2480 7.59
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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 band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
5 Agilent 13:26:46 Feb 20, 2013 R T Display

Mkr1 2.402 017 GHz
Ref 20 dBm #Atten 20 dB 7.01 dBm Full Screen
#Peak

Display Line
-12.959 dBm

On Off
dBm Lirnits™

1mits
LgAv

V1 S2 Active Fctn
S3 FC Position Y
AL Center

of): s
=50k Title *
Swp

Center 2.400 000 GHz Span 10 MHz || Preferences  *
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
1 Agilent 14:07:02 Feb 20, 2013 R T |Peak Search_|

Mki2 3.19 GHz

Ref 20 dBm #Atten 20 dB 46.74 dBm Mext Pealk
#Peak
Log

10 )
=y Mext Pl Right
OHfst
10.8
dB MNext Pk Left
ol

125
dBm

LgAwv

Min Search

Start 30 MHz Stop 26.00 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Pk-Pk Search

Mater Trace X iz Amplitude
1 1 241 GHz 523 dBm
2 (4] 3.19 GHz -46.74 dBm
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 13.27.26 Feb 20, 2013 R T [ Display |

Mkr1 2.441 033 GHz
Ref 20 dBm #Atten 20 dB 7.51 dBm Full Screen
#Peak

Log , ,
10 Display Line
B/ -12.49 dBm

Offst On Off

10.8

dB

|

12.5

dBm LirnitsH
1mits

LgAv

V1 S2 Active Fctn
S3 FC Position 4
AL Center

offi: | T

=50k Title ¥
Swp

Center 2.441 000 GHz Span 10 MHz ‘ Preferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

MID CHANNEL SPURIOUS
¥ Agilent 14:06:51 Feb 20,2013 R T Display
Mkl 2.45 GHz

Ref 20 dBm #Atten 20 B 5.60 dBm Full Screen
#Peak I
Log [+ - -
10 Display Line
( -12.50 dBm
dB/ Off
Offst
10.8
dB

DI
2.5
dBm

LgAv

LimitsH

Start 30 MHz Stop 26.00 GHz ’ Active Fetn
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Position ¥
tatker Trace i Amplitude Center

1 ) 2.45 GHz 550 dBm
‘ Title ¥

2 1 2.28 GHz -42.02 dBm
Preferences +
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 13.28.08 Feb 20, 2013 R T [ Display |

Mkr1 2.479 967 GHz
Ref 20 dBm #Atten 20 dB 7.55 dBm Full Screen
#Peak

Log , ,
10 Display Line
B/ -12.45 dBm

Offst On Off

10.8

dB

|

2.4

dBm LirnitsH
1mits

LgAv

V1 S2 Active Fctn
S3 FC Position 4
AL Center

off):

=50k Title ¥
Swp

Center 2.483 500 GHz Span 10 MHz ‘ Preferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
- Agilent 14:03:32 Feb 20,2013 R T
Mki2 3.32 GHz
Ref 20 dBm #Atten 20 B 49.75 dBm
#Peak )
Log
10 .
dB/ Clear VWrite
Offst
10.8
dB Max Hold
DI
12.4
dBm

LgAv

hlin Hold

Start 30 MHz Stop 26.00 GHz |
#Res BW 100 kHz ZVBW 300 kHz Sweep 2.482 s (601 pts) Wiew

tatker Trace i Amplitude
1 (4] 2.50 GHz 782 dBm
2 1 332 GHz -48.75 dBm
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 22:39:53 Feb 20, 2013 R T [Freq/Channel |

Mkr1 2.408 00 GHz

Ref 20 dBm Atten 20 dB 6.83 dBm 2_%335%55 éeHCl
#Peak |

Log

10 Start Frag
dB/ 2.39000000 GHz
Offst

10.8

dB Stop Freg
ol 2.41000000 GHz

13.2
dBm CF Step

2.00000000 kHz
LgAv Ao Ilan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): e .
ETun Signal Track
Swp On Off

Center 2.400 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.04 ms BH01 prs)

HIGH BANDEDGE WITH HOPPING ON
- Agilent 22:40:37 Feb 20, 2013 R T |FregiChannel

Mkr1 2.478 00 GHz Conter F

enter Fred

Bef ?0 dBm Atten 20 dB 7.70 dBm 5 48350000 GHz
#Peak

Start Frag

247350000 GHz

Stop Freq

245350000 GHz

;IBl.n CF Step
2.00000000 MHz
LgAv Ao Ilan|

M1 s2 Freq Offset

$3 FC 0.00000000 Hz
AA

off}: H .
ETun Signal Track
Swp On Off

Center 2.483 50 GHz Span 20 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.04 ms BH01 prs)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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 1.343 1.2208
Middle 2441 1.347 1.2016
High 2480 1.350 1.2121
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

20 dB BANDWIDTH

BANDWIDTH LOW CH
% Agilent 13:21:24 Feh 20,2013 R T [ Sweep |

| [ sweep Time
Ch Freq 2.402 GHz Trig  Free

Oceupied Bandwidth I |

Auto

Ref 10 dBm #Atten 20 dB
#Peak
Log
10

dB/
Ofst
10.8
dB

Auto Sweep
Time

¥

Center 2.402 000 GHz Span 3 MHz
#Res BW 15 kHz VBW 43 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidth Occ BWY % Pwr  99.00 %
1.2114 MHz »dB 2000 dB

Transmit Freq Error -5.517 kHz
% dB Bandwidth 1.343 MHz

BANDWIDTH MID CH

4 Agilent 13:20:05 Feh 20, 2013 R T |FrequhanneI |

[ |
Ch Freg 2441 GHz Trig  Free

Occupied Bandwidth I |

Center Freq
2.44100000 GHz

| Start Freq
243950000 GHz

Ref 10 dBm #Atten 20 dB

EPeak Stop Freq
Log y 244250000 GHz
10 =
dB/ CF Step
Offst 300.000000 kHz
10.8 Auto Ilan)
dB

Freq Offset
Start 2.439 500 GHz Stop 2.442 500 GHz || 000000000 Hz
#Res BW 15 kHz VBW 43 kHz #Sweep 100 ms (601 pts)

. . Signal Track
Occupied Bandwidth Occ BW % Pwr 9900 % |fop of

1.2146 MHz xdB 2000 dB

Transmit Freg Error -6.666 kHz
# dB Bandwidth 1.347 MHz
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

BANDWIDTH HIGH CH
- Agilent 13:19:24 Feb 20,2013 R T | Swesp |

| I sweep Time
Ch Freg 248 GHz Trig  Free 100.0 s
Auto hdan|

Occupied Bandwidth I |

| Sweep
Single Cont

Ref 10 dBm #Atten 20 (B

Peak Alto Sweep

Time
Log % Marm Accy
10 =

dB/
Offst
10.8

dB

Center 2.480 000 GHz Span 3 MHz
#Res BW 15 kHz VBW 43 kHz #Sweep 100 ms {601 pts)
Occupied Bandwidth Occ BYW % Pwr 99.00 %
1.2165 MHz xdB  -20.00 dB

Transmit Freg Error SFAZE kHz
# dB Bandwidth 1.350 MHz
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

99% BANDWIDTH

BANDWIDTH LOW CH
W Agilent 13:31:68 Mar 5, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

2.402 GHz

Trig  Free

Ref 10 dBm

#Atten 20 dB

#Samp

Log

Center Freq
240200000 GHz

Start Freq
2 40050000 GHz

Stop Freq
2.40350000 GHz

10

dB/

Offst
10.8

dB

Center 2.402 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 3 MHz
#Sweep 100 ms {601 pts)

CF Step
300.000000 kHz
Auto Ilan
Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
1.2208 MHz

-11.266 kHz
1.312 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-20.00 dB

Signal Track
On Off

BANDWIDTH MID CH
W Agilent 13:32:59 Mar 5, 2013

R T |FrequhanneI |

Ch Freg

Occupied Bandwidth

2.441 GHz

Trig  Free

Center Freq
2.44100000 GHz

Ref 10 dBm

#Atten 20 dB

#Samp

Start Freq
243950000 GHz

Stop Freq
2 44250000 GHz

dB

Center 2.441 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 3 MHz
#Sweep 100 ms (601 pts)

CF Step
300.000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Transmit Freg Error
¥ dB Bandwidth

Occupied Bandwidth
1.2016 MHz

72913 Hz
1.317 MHz"

Oce BWY % Pwr
% dB

99.00 %
-20.00 dB

Signal Track
On Oif
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

BANDWIDTH HIGH CH

e Agilent 13:93:40 Mar5, 2013 RL  [Freq/Channel |
l I
ChFreq 248 GHz Tig _Free ||, %ggéggnl:ée;l
Occupied Bandwidth I
| Start Fraqg
247850000 GHz
Ref 10 dBm #Atten 20 dB
#Samp T T Stop Freq
Log [ ! 248150000 GHz
10 i 1l 1.4
dB/ = < CF Step
Offst Lyl Lindisi sd g Al g8 300.000000 kHz
10.8 | | Auto Man|
dB
Freq Offset
Center 2.480 000 GHz Span 3 MHg || 100000000 Hz
#Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms (601 pts)
; - Signal Track
Occupied Bandwidth Occ B % Py 99.00 % |lfon off
1.2121 MHz xdB  -20.00 dB
Transrnit Freq Errar -14.573 kHz
¥ dB Bandwidth 1.354 MHz*
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 23:00:47 Feb 20, 2013 R T |FregiChannel

A MErl 1.000 MHz Contor F

enter Fred

Ref 20 dBm Atten 20 dB 0.21 dB
#Paak 244100000 GHz
Start Frag
2.43950000 GHz
Stop Freq
2.44250000 GHz

CF Step
300.000000 kHz
Auto hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.441 000 GHz Span 3 MHz ‘
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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.

AFH Mode: a minimum number of 20 channels declared by the client
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
i Agilent 22:45:32 Feb 20,2013 F T |Freg/Channel

Whiz 248050 GHe |
efner Fred
Ref 20 dB Atten 20 dB 6.10 dB
hoak encte - '"l 2 44000000 GHz

Log ¥

10 Start Freg

dB/ 239000000 GHz
Offst

10.8
dB Stop Freq
2.48000000 GHz

CF Step
10.0000000 hHz
At hdan|

Start 2.390 00 GHz Stop 2.490 00 GHz o Offeet
#Res BW 1 MHz SUBW 1 MHz  Sweep 1.067 ms (2001 pts) . DDB%%DDD Sflz
Mater Trace X Pois Amplitude )

1 )] 2.401 47 GHz 524 dBm
2 1 2.450 50 GHz 6.10 dBm

LgAv

Signal Track
On Off

|

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

- Agilent 22:48:20 Feb 20, 2013 R T |FrequhanneI |

Center Freq

Ref 20 dBm Atten 20 dB 2.41500000 GHz
#Peak

Start Freq

240000000 GHz

Stop Freq
2.43000000 GHz

CF Step
3.00000000 fHz
At hdan|

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Start 2.400 000 GHz Stop 2.430 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

LgAv
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
- Agilent 22:53:04 Feb 20, 2013 R T |FrequhanneI |

Center Freq

Ref 20 dBm Atten 20 dB 2.44500000 GHz
#Peak

Start Freq

2.43000000 GHz

Stop Freq

246000000 GHz

CF Step
3.00000000 MHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Start 2.430 000 GHz Stop 2.460 000 GHz
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
st Agilent 22:55:59 Feb 20, 2013 R T [Freq/Channel |

Center Freq
Ref 20 dBm Atten 20 dB 2.47500000 GHz
#Peak
Log
Start Freq
2 46000000 GHz

Stop Freq
2.48000000 GHz

CF Step
3.00000000 fHz
At hdan|

M1 s2 Freq Offset
83 FC || 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Start 2.460 000 GHz Stop 2.490 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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 0.3968 32 0.1270 0.4 -0.2730
DH3 1.6670 16 0.2667 0.4 -0.1333
DH5 2.9130 12 0.3496 0.4 -0.0504

Note: This device supports adaptive frequency hopping (AFH) which uses the same pseudo
random channel selection algorithm as is used for non AFH mode. By showing compliance with
the channel dwell time requirements for 79 channels, since the dwell time requirements are
based on the number of channels compliance is also demonstrated for N channels where 20 <
N < 79.
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

PULSE WIDTH - DH1

PULSE WIDTH - DH1
e Agilent 23:13:28 Feb 20, 2013 R T |FrequhanneI |

A hkrl 3963 ps Conter F
enter Fred
Ref 20 dBm Atten 20 dB 1373 dB 5 44100000 GHz
#Feak
Log
10 Start Frag
dB/ 244100000 GHz
(Hfst
10.8
dB & Stop Freqg
244100000 GHz

CF Step
1,00000000 MHz
LgAv Ao Ilan|
w1 s2 Freq Offset
s3 v 0.00000000 Hz
AA
af: Signal Track
FTun 1gnal frac
On Off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 1 MHz #WBW 1 MHz Sweep 2.56 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
- Agilent 23:14:14 Feb 20, 2013 |FrequhanneI |

Center Freq
Ref 20 dB Atten 20 (B
ooy — L 2.44100000 GHz
#Peak
Start Freq
244100000 GHz
Stop Freq
244100000 GHz
CF Step
frrrrl| 100000000 KHz
Auto hdan|
w1 s2 Fraq Offset
S3 FSU | HIITIL |
AR

aff): .
ETun Signal Track

On Oif

Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

PULSE WIDTH — DH3

PULSE WIDTH — DH3

@ Agilent 23:11:26 Feb 20,2013 F T |Freg/Channel

& Mkrl 1667 ms Conter
efner Fred
Ref 20 dBm Atten 20 dB -0.01 dB
#Paak 2.44100000 GHz
Log
10 Start Freg
dB/ 244100000 GHz
Ofst
10.8
dB Stop Freq
244100000 GHz

CF Step
1.00000000 tHz
LgAv Auto Ilan

W1 s2 Freq Offset
83V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 10 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
H Agilent 23:10:33 Feb 20, 2013 R T |FrequhanneI |

‘ Center Freq
E;Lillil( dBm Atten 20 (B 5 Ta000n Gr
Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
Il 1.00000000 hHz
LygAv Auto Man|

w1 s2 Freq Offset
53 FS L UL URES Pyl et U0 ) B LU LU R AU igang LU LU il L DR LU L ) DDDDDDDDD HZ
AA

aff): :
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz | ‘
Res BW 1 MHz Z#WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

PULSE WIDTH — DH5

PULSE WIDTH — DH5
i Agllent 23.08.09 Feb 20, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

&Mkl 2913 ms
34.27 dB

#Peak
Log

Center Freq
244100000 GHz

10
dB/

Start Freq
244100000 GHz

Offst
10.8

dB

Stop Freq
2.44100000 GHz

CF Step

LgAv

1.00000000 hHz
At hdan|

W1 s2
S3 V

AA

Freq Offset
0.00000000 Hz

off):
FTun

Signal Track

On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 10.16 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
s Agilent 23.08:57 Feb 20, 2013

R T

|FrequhanneI |

Ref 20 dBm

Atten 20 B

#Peak

Center Freq
244100000 GHz

Start Freq
244100000 GHz

Stop Freq
2.44100000 GHz

LgAv

CF Step
il 1.00000000 kHz
Auto Man|

W1 52
S3 FSLUL ML

AA

Freq Offset
Jl| 000000000 Hz

off):
FTun

Signal Track

On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Sweep 3.16 s (601 pts)

Span 0 Hz | ‘
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

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 8.67 20.97 -12.30
Middle 2441 9.22 20.97 -11.75
High 2480 9.07 20.97 -11.90
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

OUTPUT POWER

PEAK POWER LOW CH
- Agilent 11:56:53 Feb 20, 2013 R T | Peak Search |

Mkr1 2.401 875 GHz
Ref 20 dBm #Atten 20 dB 8.67 dBm eyt Pealk
#Peak
Log
10 )
dB/ ‘ MNext Pk Right
Offst
10.8
dB MNext Pk Left
‘ Min Search
LgAv
V1 S2
$3 EC Pk-Pk Search
AA
off):
FTun Wkr @ CF
Swp
Center 2.402 000 GHz Span 5 MHz ‘ 1Nl?£e
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (601 pts)

PEAK POWER MID CH
e Agilent 12:00:11 Feh 20, 2013 E T Pealk Search

Mkr1 2.440 858 GHz

Ref 20 dBm #Atten 20 B 9.22 dBm Mext Pegk
#Peak
Log
10 )
dB/ ‘ MNext Pl Right
Offst
10.8
dB Mext Pl Left
LaAv ‘ Min Search
V1 S2
$3 FC Pl-Fk Search

AA
oif):
FTun hller © CF
Swp
Center 2.441 000 GHz Span 5 MHz ‘ M?;e
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

PEAK POWER HIGH CH
s Agilent 121338 Feb 20, 2013

R T

Pealk Search

Ref 20 dBm #Atten 20 dB

Mkr1 2.479 783 GHz
9.07 dBm

#Peak
Log

LgAv

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pl Left
‘ Min Search

V1 52
53 FC

A
of):

FTun
Swp

Center 2.480 000 GHz
#Res BW 3 MHz WVBW 3 MHz

Span 5 MHz
Sweep 1 ms {601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlore
Taf2
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

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 .4 dB (including 0 dB pad and 0.4 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 5.84
Middle 2441 6.33
High 2480 6.34
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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 band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 13:40:24

Mar 5, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

Mkr1 2.400 000 GHz
-50.83 dBm

#Peak
Log

10
dB/

Offst
10.8

dB
Dl

Center Freq
240000000 GHz
Start Freq
239500000 GHz
Stop Freq

2 40500000 GHz

-16.0
dBm

LgAv

CF Step

1.00000000 hHz
Auto

Iilan)

M1 s2
S3 FC

AR
aff}:

=50k
Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track

On Oif

LOW CHANNEL SPURIOUS

W Agilent 13:57:31

Feb 20, 2013

E T |PeakSearch |

Ref 20 dBm

#Atten 20 dB

Mki2 3.19 GHz

46.08 dBm

#Peak

Mext Pealk

Log

10
dB/

Offst

Next Pk Right

10.8

dB

o]l

Mext Pk Left

-16.0

dBm
LgAwv

Min Search

Start 30 MHz
ZRes BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hancar Trace
1 13
2 o1

X iz
241 GHz
2.19 GHz

Amplitude
-0.64 dBm
-46.02 dBm

Pk-Pk Search
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
e Agilent 13.36:45 Feb 20, 2013

RT

|FrquChanneI |

Ref 20 dBm #Atten 20 dB

Mkr1 2.440 950 GHz
4.61 dBm

#Peak
Log

10
dB/

Offst
10.8

dB
Dl

154
dBm

LgAv

Center Freq
244100000 GHz
Start Frag

2 43600000 GHz
Stop Freqg
244600000 GHz

CF Step
1.00000000 hHz
Auto hdan|

V1 S2
S3 FC

A
off):

f=50k
Swp

Center 2.441 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

MID CHANNEL SPURIOUS
% Agilent 13:58:34 Feb 20, 2013

R T

Pealk Search

Ref 20 dBm #Atten 20 B

Mki1 2.45 GHz
3.26 dBm

#Peak |

Mext Peak

Log P

10
dB/

Offst

‘ MNext Pk Right

10.8

dB

DI

Mext Pl Left

15.4
dBm

LgAv

‘ Min Search

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

harcer
1 3
2 13

X iz
2.45 GHz
3.28 GHz

Trage

Amplitude
226 dBm
-47.79 dBm

‘ Pl-Fk Search
‘ Wlkr © CF

Maore
1of2
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013

IC

: 4324A-BRCM1072

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
& Agilent 14.00:45 Feb 20, 2013

R T [ Display |

Ref 20 dBm

#Atten 20 dB

Mkr1 2.479 967 GHz
4.66 dBm

#Peak
Log

10
dB/

Offst
10.8

dB
Dl

153
dBm

LgAv

Full Screen

Display Line
-15.34 dBm
On 0ff

LimitsH

V1 S2
S3 FC

A
off):

f=50k
Swp

#Res BW 100 kHz

Center 2.483 500 GHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn

Position 4

Center

Title ¥

Preferences M

HIGH CHANNEL SPURIOUS
# Agilent 14.01:37 Feb 20,2013

E T | MWarker |

Ref 20 dBm

#Atten 20 dB

Mki2 3.32 GHz

49.17 dBm

#Peak |

Select Marker

T2 3 4

[

Marker Trace

Aot 1 20 3

Readout ||

Fraguency

dBm

LgAwv

Marker Table
Cn Off

Start 30 MHz
ZRes BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hancar Trace
1 o1
2 13

X iz
2450 GHz
3.32 GHz

Amplitude
466 dBm
-42.17 dBm

Marker All Off
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 23.0407 Feb 20, 2013 R T [Freq/Channel |

Mkr1 2.406 17 GHz Conter F

enter Fred
Bef ?0 dBm Atten 20 dB 7.33 dBm 5 40000000 GHa
#Peak |
Log .
10 f Start Freg
dB/ 235000000 GHz
(Hfst
10.8
dB Stop Freqg
DI 241000000 GHz

2.7
dBm CF Step

2.00000000 kHz
LgAv Ao Ilan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.400 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON
- Agilent 23:06:21 Feb 20, 2013 R T [Freg/Channel

Mkr1 2.475 13 GHz Conter
efner Fred
Bef ?0 dBm Atten 20 dB 7.29 dBm 2 AB3S0000 GHz
#Peak
Start Freq
247350000 GHz

Stop Freq
2.49350000 GHz

(IB;II CF Step
2.00000000 MHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.483 50 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.92 ms {601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uv/im)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: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

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 202008 Mar5, 2013 R T [Freq/Channel |

Mkr1 2.330 67 GHz Corter F

enter Freq

Ref 120.2 dBpY #Atten 0 dB 38.23 dBuV_f 5 2e000noo 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 (601 pts)
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REPORT NO: 13U14796-2A DATE: MARCH 20, 2013
FCC ID: QDS-BRCM1072 IC: 4324A-BRCM1072

LOW CHANNEL RESTRICTED, AVG, HORIZ

M Agilent 202131 Mar5, 2013 R_T [Freg/Channel
Mkt 238997 Ghe |
enter Freqg
Ref 120.2 dByv #Atten 0 dB 16.11 dByv
Pent L = 1| 2.35000000 GHz

Log
10 Start Freqg
dB/ 231000000 GHz
Offst
326
dB Stop Freq
DI 239000000 GHz

54.0

dBpv CF Step
8.00000000 MHz
Lo Auto Ilan|
S1ov2 | Freq Offset
53 FC | 0.00000000 Hz
=(f): .
FTun 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 (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

e Agilent 20:25:07 Mar 5, 2013

LOW CHANNEL RESTRICTED, PEAK, VERT
R T |FrquChanneI |

Ref 120.2 dBp
#Feak

Log
10
dB/

Offst

32.6
dB

DI
74.0

dBpv
Lol

31
=3

#(f:

FTun

Swip

#Atten 0 dB

Mkr1 2.383 73 GHz
58.20 dBpv

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

£.00000000 MHz
Ilan)

Auto

M2
FC

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

1

“
Freq Offset
000000000 Hz

Signal Track
Off

—

On

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 20:25:58 Mars, 2013

R T

Freqg/Channel

Ref 120.2 dBpY
#Peak

FTun

Swp

#Atten 0 dB

Mkr1 2.386 93 GHz
46.09 dBpY

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

Auto

CF Step
£.00000000 MHz
Ilan

Start 2.310 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Freq Offset
|| C.00000000 Hz

Signal Track
Off

On
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
v Agilent 20036:12 Mar s, 2013

R T

Frag/Channel

Ref 120.3 dBpv

#Atten 0 dB

Mkr1 2.499 917 5 GHz
59.64 dBpY

#Peak

Center Freq
249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step

1.65000000 hHz
1f|Auto hdan|

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.483 500 0 GHz
#HRes BW 1 MHz

VBW 8 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

—

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 20:37:21 Mar 5, 2013

R T

Freg/Channel

Ref 120.3 dBpv

#Atten 0 dB

Mkr1 2.499 862 5 GHz
46.18 dByv

#FPeak
Log

Center Freq
2.49175000 GHz

10
dB/

Start Freq
2 48350000 GHz

Offst
33

dB
]l

Stop Freq
2 £0000000 GHz

54.0
dBuv

CF Step

Lo

165000000 MHz
Auto hdan|

31 w2

Freq Offset
4| 0.00000000 Hz

Swep

Signal Track
On Oif

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 D00 0 GHz
Sweep 1.287 s (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 20030:50 Mar 5, 2013

RT

|FrquChanneI |

Ref 120.3 dBpv

#Atten 0 dB

Mkr1 2.485 920 0 GHz
59.13 dBpv

#Feak
Log

Center Freq
249175000 GHz

10
dB/

Offst
i3

Start Frag
2 48350000 GHz

dB
DI

Stop Freqg
250000000 GHz

74.0
By

CF Step

Lol

1.55000000 hHz
Auto hdan|

51 M2
33 FC

#(f:

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

—

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 20:31:42 Mar 5, 2013

R T

|FrquChanneI |

Ref 120.3 dBpv

#Atten 0 dB

Mkr1 2.499 780 0 GHz
46.33 dBpv

#Feak
Log

Center Freq
2.49175000 GHz

10
dB/

Start Freq
2 48350000 GHz

Offst
33

dB
DI

Stop Freq
250000000 GHz

54.0
dBuv

CF Step

Loy

155000000 MHz
Auto hdan|

31 w2

Freq Offset
2| 0.00000000 Hz

Swep

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: Broadcom
Project #: 13U1479
Date: 3/1/2013

Test Engineer: Tony Wagoner
Configuration: Tx Continuously
Mode: Bluetooth GFSK

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-4OGHZ‘

Horn > 18GHz ‘ Limit ‘

‘ T73; SIN: 6717 @3m

T ‘

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20' cable 22807500

‘ T144 Miteq 3008A00931 j ‘ j ’ T89; ARA 18-26GHz; S/N:1049 j ‘ FCC 15.205 ﬂ

HPF

Peak Measurements

‘ Reject Filter RBW=VBW=1MHz

-

‘3' cable 22807700 ‘12- cable 22807600 v‘ ‘20' cable 22807500 j ‘

- ‘&001 ﬂ Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk iRead Avg.| AF | CL D Corr} Fltr ;| Peak Avg
GHz | (m) | dBuV dBuv | dB/m dBuV/m | dBuV/m

Pk Lim
dBuv/m

Avg Lim| Pk Mar | Avg Mar Notes
dBuv/m| dB dB (VIH)

Lowchannel, 2402MHz

4.804 i 30 i 386 28.6 334 . i . 43.1 33.1

74.0

54.0 - -20.9

4.804 i 30 i 403 318 33.4 . i . 448 36.3

74.0

54.0 -29.. -17.7

Mid channel, 2441MHz

4.882 . 378 274 33.5 . i i 42.5 32.1

74.0

54.0

4.882 . 384 284 335 . . § . 43.1 33.1

74.0

54.0

7.323 . 36.5 235 36.0 . § i . 453 32.3

74.0

54.0

7.323 3.0 36.0 234 36.0 . k i i 44.9 32.3

74.0

54.0

High channel, 2480MHz

4.960 3.0 38.1 285 . i i . 429 333

74.0

54.0

3.0 39.8 325 i . k i . 44.6 37.3

74.0

54.0

3.0 36.6 23.6 . § § i . 45.6 32.7

740

54.0

3.0 36.4

Rev. 01.30.13

f Measurement Frequency Amp  Preamp Gain

Dist  Distance to Antenna D Corr Distance Correct to 3 meters
Read Analyzer Reading Avg  Average Field Strength @ 3 m
AF  Antenna Factor Peak  Calculated Peak Field Strength
CL  Cable Loss HPF  High Pass Filter

Avg Lim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

e Agilent 20014:36 Mar 5, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

RT

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

|FrquChanneI |

Ref 120.2 dBpv

#Atten 0 dB

Mkr1 2.377 33 GHz
58.64 dBuv

#Feak
Log

Center Freq
235000000 GHz

10
dB/

Start Frag
231000000 GHz

Offst
32.6

dB
DI

Stop Freqg
235000000 GHz

74.0
By

CF Step

Lol

8.00000000 hHz
Auto hdan|

51 M2
33 FC

#(f:

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 20015:34 Mar 5, 2013

R T

Freg/Channel

Ref 120.2 dBpY

#htten 0 dB

Mkr1 2.389 87 GHz
46.07 dBpY

#Peak

Center Freqg
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
2.39000000 GHz

CF Step

8.00000000 MHz
Auto Man|

Freq Offset
ol 000000000 Hz

Swp

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

HVBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)
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REPORT NO: 13U14796-2A

FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 20008:50 Mar 5, 2013

RT

|FrquChanneI |

Ref 120.2 dBpv

#Atten 0 dB

Mkr1 2.380 93 GHz
58.95 dBuv

#Feak
Log

10
dB/

Offst
32.6

dB
DI

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

74.0
By

Lol

CF Step
8.00000000 hHz
Auto hdan|

51 M2
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 (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVG, VERT
T Agilent 20:11:02 Mars, 2013

R T

Pealk Search

Ref 120.2 dB.v

#Atten 0 dB

Mkr1 2.382 13 GHz
46.20 dBpY

#Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

FTun

Swp

Start 2.310 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

g Maore
1of2

‘ Pl-Fk Search
‘ Wlkr © CF
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
4324A-BRCM1072

IC:

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
v Agilent 2000106 Mars, 2013

R T

Frag/Channel

Loy
10

Swp

Ref 120.3 dBp
#Peak

FTun

#Atten 0 dB

Mkr1 2.494 197 5 GHz
59.43 dBpY

Center Freq
249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step

1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track

On Off

Start 2.483 500 0 GHz
#HRes BW 1 MHz

#VBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 20:02:14 Mar 5, 2013

R T

Freg/Channel

Log
10
dB/

33
dB

]l
54.0

31

Swep

Ref 120.3 dBpY
#FPeak

Offst

dBpY
Lo

#Atten 0 dB

Mkr1 2.499 670 0 GHz
46.29 dByv

Center Freq
2.49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
2 £0000000 GHz

CF Step

165000000 MHz
Auto hdan|

2

Freq Offset
S|| 000000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 D00 0 GHz
Sweep 1.287 s (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
4324A-BRCM1072

IC:

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
v Agilent 18:43:30 Mars, 2013

R T

Frag/Channel

Loy
10

Swp

Ref 130 dBpv
#Peak

FTun

#Atten 0 dB

Mkr1 2.495 5450 GHz
59.07 dBpY

Center Freq
249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step

1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#HRes BW 1 MHz

#VBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 18:45:11 Mar 5, 2013

R T

Freg/Channel

Log
10
dB/

33
dB

]l
54.0

31

Swep

Ref 130 dBpv
#FPeak

Offst

dBpY
Lo

#Atten 0 dB

Mkr1 2.499 807 5 GHz
46.24 dBpv

Center Freq
2.49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
2 £0000000 GHz

CF Step

165000000 MHz
Auto hdan|

2

Freq Offset
0.00000000 Hz

Signal Track
On Oif

1

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 D00 0 GHz
Sweep 1.287 s (601 pts)
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REPORT NO: 13U14796-2A
FCC ID: QDS-BRCM1072

DATE: MARCH 20, 2013
IC: 4324A-BRCM1072

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz

Broadcom
13U14796
3/4/2013

Roy Zheng
TxContinuously
Bluetooth 8PSK

‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz ‘

Horn > 18GHz ‘ Limit ‘

‘ T73; SIN; 6717 @3m

.‘ ‘ T144 Miteq 3008A00931 j ‘

I~ Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500

3cable 22807700  _| [ 12 cable 22807600  _ ‘20' cable 22807500 j ‘

j ‘ T89; ARA 18-26GHz; S/N:1049 ﬂ FCC 15.205 ,‘

HPF

Peak Measurements
RBW=VBW=1MHz

‘ Reject Filter

- .| Average Measurements
- | RBW=1MHz ; VBW=10Hz

f Dist | Read Pk

GHz | (m) | dBuVv

Read Avg.| AF { CL D Corri Fltr ;| Peak Avg
dBuv [ dB/m dBuV/m | dBuV/m

Pk Lim
dBuv/m

Avg Lim| Pk Mar | Avg Mar Notes
dBuv/m| dB dB (V/H)

Lowchannel, 2402MHz

4.804 i 30 i 393

27.7 334 . . i i 43.8 32.2

74.0

54.0 - -218

4804 | 30 i 405

273 334 . . i . 45.0 31.8

74.0

i<

54.0 - =222

Mid channel, 2441 MHz

39.8

276 33.5 . . i . 445 32.3

74.0

54.0 - -21.7

38.8

27.0 33.5 § . i . 43.5 31.7

74.0

54.0 -30. -22.3

40.7

28.1 36.0 . § § § 49.6 36.9

74.0

54.0 -24. -17.1

3.0 40.3

28.1 . k i . 49.2 36.9

74.0

I <iT<

54.0

High channel, 2480MHz

4.960 | 394

28.1 . i i 44.2 32.9

74.0

54.0

4.960 | 393

27.1 . . i i . 44.1 31.9

740

54.0

7.440 | 39.5

217 . . § i . 48.6 36.8

74.0

54.0

7.440 ! 39.7

I Ti<iT<

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg  Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Avg Lim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

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

VERTICAL PLOT
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HORIZONTAL AND VERTICAL DATA

Project :13U14796

Company Name:Broadcom
Model { Config:BCM94360C52
Mode:Tx Bluetooth_Worst Case
Test By:Roy Zheng

Horizontal 30 - 1000MHz

Tod
Ti85 | preamp/
Antenna | cable Part 15C
Marker Test Meter Factor |loss loop |dB(uVolts | 15.209
Frequency| Reading | Detector| (dB) (dB) /meter) 3m | Margin Polarity
30.9693 33.08 PK 20.5 -27.7 25.38 40.0 | -14.12 Horz
81.8561 4528 PK 15 -27.1 25.68 40.0 -14.32 Horz
128.8659 4386 PK 14.1 -26.8 31.16 43.5 -12.34 Horz
332.6535 47.90 PKE 13.9 -25.6 36.20 46.0 -9.80 Horz
697.1022 35.65 PKE 20.1 -23.1 32.85 46.0 -13.35 Horz
799.6028 34.07 PK 21.0 -23.0 32.07 46.0 -13.93 Horz

Vertical 30 - 1000MHz

Tod
T185 | preamp/
Antenna | cable Part 15C
Marker Test Meter Factor |loss loop |dB(uVolts | 15.209
Frequency| Reading | Detector| (dB) (dB) /meter) 3m | Margin Polarity
30.727 44,25 PK 20.6 -27.7 37.15 40.0 -2.85 Vert
50.8868 51.61 PK 7.6 -27.1 32.11 40.0 -7.89 Vert
128.1389 4498 PK 14.2 -26.9 32.28 43.5 -11.22 Vert
334.8364 48.87 PKE 13.9 -25.7 37.07 46.0 -8.93 Vert
932.1509 32,84 PKE 22.3 -22.8 32.34 46.0 -13.66 Vert

PK - Peak detector
Text File: Tx Below 1GHzZ. TXT
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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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RESULTS

6 WORST EMISSIONS

Project No: 13014796
Client Name: Broadcom
Model/Device: BCM94360C52
Test Volt/Freq: 120Vac/60Hz
Test By: Roy Zheng
CISPR
11/22 CISPR
T24I1L |LC Cables Class B 11/22
Test Meter L1.TXT | 183.TXT Quasi- Class B
Frequency| Reading | Detector | (dB) (dB) |dB{uVolts) | peak Margin | Average | Margin
Line-L1.15- 30MHz
0.5685 38.63 PK 0.1 0 38.73 56 -17.27 - -
(0.2685 25.56 A 0.1 0 25.66 - - 46 -20.34
0.996 38.93 PK 0.1 0 39.03 56 -16.97 - -
0.996 22.83 Av 0.1 0 22.93 - - a6 -23.07
1.65525 37.04 PK 0.1 0.1 37.24 56 -18.76 - -
1.65525 2648 Av 0.1 0.1 26.68 - - a6 -19.32
3.7545 45.13 PK 0.1 0.1 45.33 56 -10.67 - -
3.7545 32.58 A 0.1 0.1 32.78 - - a6 -13.22
5.298 44.41 PK 0.1 0.1 44.61 60 -15.39 - -
5.298 31.5 Av 0.1 0.1 al7 - - a0 -18.3
21.0615 45.15 PK 0.3 0.2 45.65 60 -14.35 - -
21.0615 31.2 Av 0.3 0.2 al7 - - a0 -18.3
Line-L2 .15 - 30MHz
0.402 42.88 PK 0.1 0 42.98 57.8 -14.82 - -
0.402 27.73 Av 0.1 0 27.83 - - 47.8 -19.97
0.636 40.36 PK 0.1 0 40.46 56 -15.54 - -
0.636 29.43 Av 0.1 0 29.53 - - a6 -16.47
1.2165 40,42 PK 0.1 0.1 40.62 56 -15.38 - -
1.2165 24.39 A 0.1 0.1 24.59 - - 46 -21.41
3.255 41.96 PK 0.1 0.1 42.16 56 -13.84 - -
3.255 24,18 Av 0.1 0.1 24,38 - - a6 -21.62
13.0065 39.14 PK 0.2 0.2 39.54 60 -20.46 - -
13.0065 25.72 Ay 0.2 0.2 26.12 - - S0 -23.88
20.5445 43,22 PK 0.3 0.2 43.72 a0 -16.28 - -
20,9445 31.12 Av 0.3 0.2 3l.62 - - a0 -18.38
PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector
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LINE 1 RESULTS
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LINE 2 RESULTS
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