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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/g/n/ac WLAN + Bluetooth PCI-E Custom Combination Card
MODEL.: BCM943602CS
SERIAL NUMBER: P301 SN: 333 (Radiated Sample) and 339 (Conducted Sample)
DATE TESTED: March 05 to April 08, 2014
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 Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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 Verification Services Inc. By: Tested By:
—— PrLmnt
FRANK IBRAHIM THANH PHAM
PROGRAM MANAGER EMC LAB ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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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 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

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
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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 +4.94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is 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 9.172 8.26
2402 - 2480 Enhanced 8PSK 7.840 6.08

Broadcom declares that the maximum average output power for BT will not exceed 8.2 dBm.
This is also stated in the Operation Description.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
The EUT utilizes an 802.11a/b/g/n/fac WLAN/BT antenna with a maximum gain of 4.82 dBi for
BT.

5.4. SOFTWARE AND DRIVER
The EUT driver software installed during testing was Broadcom, Ver. 5.6.0.9020.

The test utility software used during testing was Broadcom Bluetooth, Ver. 1.8.4.7.

5.5. WORST-CASE CONFIGURATION AND MODE

EUT is for desktop applications; there is only one orientation for the antenna, the EUT was
tested with normal antenna orientation.

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.

Chain J1 (WiFi 3) is used for testing BT.

Based on client’s input, there is no colocation among different radios.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Dell Latitude E6400 2477655473 DoC
AC Adapter Dell DA9S0OPE3-00 CN-OWTCO0V-48661 |DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
X29T Broadcom BCM94331C5AD P300 N/A
Laptop Dell Latitude E6400 6MYFMJ1 DoC
AC Adapter Dell PA2 /CF745 CN-0CF745-48661 DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
X29T Broadcom BCM94331C5AD P300 N/A
/O CABLES

1/0 Cable List
Cable ([Port # of identical [Connector [Cable Type Cable Length (m) [Remarks
No ports Type
1 AC 1 uUsS 115V Un-Shielded 1.0m NA
2 DC 1 DC Un-Shielded 0.8m NA
3 USB 1 USB Un-Shielded 0.8m NA
TEST SETUP

The EUT was tested as an external module that installed on an USB to test JIG board
connected to a host Laptop PC via USB cable. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Jig Board
&
EUT

AC MAIN LINE
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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, 26.5 GHz  |Agilent / HP E4440A C01161 05/07/13  |05/07/14
PXA Signal Analyzer Agilent N9030A T339 12/10/13 12/10/14
Horn Antenna, 1GHz-18GHz ETS Lindgren 3117 T119 01/06/14  |01/06/15
Antenna, Horn, 18 GHz EMCO 3115 C01218 01/18/14  |01/18/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 11/14/13 11/14/14
Antenna, Bilog, 30MHz-1 GHz  |Sunol Sciences |[JB1 C01016 08/22/13  |08/22/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 10/19/13 10/19/14
Peak Power Meter Agilent / HP N1921A T309 12/12/13 12/12/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/14 |01/16/15
5GHz Low Pass Filter Micro-Tronics LPS17541 F00219 06/26/13  |06/26/14
3GHz High Pass Filter Micro-Tronics HPS17542 F00222 06/26/13 |06/26/14
6GHz High Pass Filter Micro-Tronics HPM17543 F00224 06/26/13 |06/26/14
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7. ANTENNA PORT TEST RESULTS

7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 1.000 1.000 1.000 100.00% 0.00 0.010
Bluetooth 8PSK 1.000 1.000 1.000 100.00% 0.00 0.010
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7.1.2. DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE
e Agilent 07:50:49 Mar3, 2014 R T [Freq/Channel |

B Center Freq

Ref 20 dBm #Atten 20 dB 2.44100000 GHz
#Peak |

Start Freq

2 44100000 GHz

Stop Freq

2 44100000 GHz

CF Step
3.00000000 MHz
Auto Man|

W1 s2 Freq Offset
53 FS 000000000 Hz
AA

aif}: .
ETun Signal Track
On off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 8 MHz #WVBW 50 MHz Sweep 220 ms (1001 pts)

DUTY CYCLE 8PSK MODE
% Agilent 07:52:36 Mar3, 2014 R T [Freg/Channel |

" Center Freq

Ref 20 dBm #Atten 20 dB 2.44100000 GHz
#Peak |

Start Freq

2 44100000 GHz

Stop Freq

2 44100000 GHz

CF Step
5.00000000 hMHz
Auto Man|

W1 s2 Freq Offset
S3 F§ 0.00000000 Hz
AA

aif}: .
ETun Signal Track
On off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 8 MHz #WVBW 50 MHz Sweep 220 ms (1001 pts)
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7.2 BASIC DATA RATE GFSK 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) (kHz) (kHz)
Low 2402 923.785 915.9487
Middle 2441 924.665 917.7309
High 2480 925.688 923.5527
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20 dB BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 08:17:14 Mar3, 2014 R T [ Sweep |

| I[  sweep Time
Ch Freg 2,402 GHz Trig  Free 100.0 ms

Occupied Bandwidth I | Auto Ilan)

| Siwiesp
Single Cont

Ref 20 dBm
#Peak
Log
10 <
dB/ i
Offst
11.3
dB

#htten 20 B

Auto Sweep
Time

| Gate Setup *

Center 2.402 000 GHz
#Res BW 10 kHz

Occupied Bandwidth
904.5018 kHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

#VBW 30 kHz

Foints
Qoo BYW % Pwr 1001

¥ dB

99.00 %
-20.00 dB

Transmit Freq Error
% dB Bandwidth

-3.769 kHz
923.785 kHz

BANDWIDTH MID CH
¥ Agilent 08:24:24 Mar3, 2014 R T [ MeasSeup |

| N[ ~vgrumber
Ch Freg 2441 GHz Trig  Free 10

Occupied Bandwidth I | on =

Avg Mode
Bepeat

Exp

Ref 20 dBm
#Peak
Log
10

dB/
Offst
113 il
dB i

| | OBW Spar
Center 2.441 000 GHz Span 3 MHz || 300000000 MHz
#Res BW 10 kHz #Sweep 100 ms (1001 pts)

Occupied Bandwidth
907.7908 kHz

-1.317 kHz
924 665 kHz

#Atten 20 dB

Ivlax Hold
On off

Occ BW % Pwr
39.00 %

#VBW 30 kHz

xdB

Occ BYY % Pwr -20.00 dB

¥ dB

99.00 %
-20.00 dB

Cptimize

Transmit Freq Error
4 Ref Lewvel

% dB Bandwidth
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BANDWIDTH HIGH CH
W Agilenf 08:27:02 Mar 3, 2014

R T | MWeas Setup |

Ch Freg 2.43 GHz

Oceupied Bandwidth

Avg Mumber
10
Off

#Atten 20 dB

Ref 20 dBm

#Peak

Log

Exp

On

Avg Mode
Repeat

Max Hold
Off

10 ¢

dB/

Offst

113

dB

Center 2.480 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 3 MHz

Occ BW % Pwir
59.00 %

OBW Spar
300000000 MHz

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
907.9315 kHz

1653 kHz
925688 kHz

Transmit Freq Error
 dB Bandwidth

Dec BYY % Pwr
¥ dB

95.00 %
-20.00 dB

®dB
-20.00 dB

Optimize
Ref Lewvel

99% BANDWIDTH

BANDWIDTH LOW CH
W Agilenf 15:59:39 Mar5, 2014

R T | Sweep |

Ch Freq 2.402 GHz

Oceupied Bandwidth

I
Trig  Free

Ref 20 dBm #Atten 20 dB

#Samp

Log

10

dB/

Offst

113

—

dB

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

Sweep Time
100.0 ms

Auto hdan|

Swieep
Cont

Single

Auto Sweep
Time
Accy

Gate
Off

Morm
On

Gate Setup ¥

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
915.9487 kHz

-12.227 kHz
1.096 MHz™

Transmit Freg Error
¥ dB Bandwidth

Dec BYY % Pwr
¥ dB

95.00 %
-26.00 dB

Points
1001
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BANDWIDTH MID CH
e Agilent 16:01:03 Mar 5, 2014

R T | Swesp |

Ch Freg 2441 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
100.0 ms

Auto hdan|

Ref 20 dBm #Atten 20 dB

Sweep

Single Cont

#Samp

Log

10

dB/

Offst

11.3

dB

Center 2.441 000 GHz

#Res BW 30 kHz #VBW 91 kHz

Sp an-; Ml-izT

#Sweep 100 ms (1001 pts)

Auto Sweep
Time]
Morm Accy
Gate
Off

Gate Setup M

Occupied Bandwidth
917.7309 kHz

1.862 kHz
1.106 MHz™

Transmit Freqg Error
¥ dB Bandwidth

Occ BWW % Pwr
% dB

95.00 %
-26.00 dB

Points
1001

BANDWIDTH HIGH CH
e Agilent 16:02:16 Mar5, 2014

R T

[ Sweep

Ch Freq

Oceupied Bandwidth

2.48 GHz

Trig  Free

Ref 20 dBm #Atten 20 dB

#Samp

Log

Sweep Time
100.0 ms=
Auto

Auto Sweep
Time

arm Accy

10

dB/

Offst
113

dB

Center 2130000 GHz

#Res BW 30 kHz #VBW 91 kHz

~ Span 3 MHz

#Sweep 100 ms (1001 pis)

1

Occupied Bandwidth
923.5527 kHz

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth

965.853 Hz
1.139 MHz™
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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: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
e Agilent 17:25:07 Feb 28, 2014 R T Marker
& Mkl 1.000 0 MHz

Ref 20 dBm Atten 20 dB omae || Select Marker
#Peak 1 2 3 4

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

V1 s2
53 FC
AR
off}:
FTun
Swp

Span Pair
Span Center

Center 2.441 000 0 GHz Span 5 MHz
#Res BW 300 kHz VBW 300 kHz Sweep 1.067 ms (2001 p1s)
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

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 were observed.
AFH Mode: 20 Channels were declared by the client.
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
% Agilent 17:15:57 Feb 28, 2014 R T [ Marker |

A& MErT 79.00 MHz
Ref 20 dBm Atten 20 dB -0.52 dB
#Peak : ;
Log
10 Marker Trace
dB/ Auta 1 2 3
Offst

11.3
B Readout ||

Freguency

Select Marker
1 2 3 4

Mlarker Table
On off

#PAvyg

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts) Mlarker All Off

hManar Trace X Pz Amplitude
1R (4] 2.401 80 GHz 722 dBm
14 1 F0.00 MHz -0.52 dB

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
- Agilenf 17:18:11 Feb 28, 2014 R T | Trace |

Trace

Ref 20 dBm Atten 20 dB 5 3

#Peak

Clear Wyrite

Ivlax Hold

. tlin Hold
#PAvyg

V1 S2
S3 FC
AA
off):
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1067 ms {2001 pts)
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT)
% Agilent 17:19:30 Feb 28, 2014 R T [ Trace |

Ref 20 dBm Atten 20 dB
#Peak

Clear Write

Max Hold

. flin Hold
#PAvy

vl 2 _
S3 FC Wiew

AR
off):
FTun
Swp

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

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)
% Agilent 17:21:40 Feb 28, 2014 R T [ Trace |

Ref 20 dBm Atten 20 dB Trace
#Peak 2 3
Log

Clear Write

Max Hold

flin Hold

vl 2 _
S3 FC l Wiew

AR
off):
FTun
Swp

Start 2.460 000 GHz Stop 2.490 000 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

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.

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 0.4171 32.00 0.133 0.4 -0.2665
DH3 1.7160 19.00 0.326 0.4 -0.0740
DH5 2.9110 13.00 0.378 0.4 -0.0216
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.4171 8.00 0.033 0.4 -0.3666
DH3 1.7160 4,75 0.082 0.4 -0.3185
DH5 2.9110 3.25 0.095 0.4 -0.3054
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

PULSE WIDTH - DH1

PULSE WIDTH - DH1
s Agilent 18:02:42 Feb 28, 2014 R T Wiarker

aMkrl 471 ps
Ref 20 dBm #Atten 20 B 037 || Select Marker
#Peak 12 3 4
Log
10
dB/

Maormal

Offst
113

dB Delta

Delta Fair
N (Tracking Ref)
#PAvy Ref "

W1 s2 Span Pair
83V Span Center
AA
off):
FTun

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
- Agilent 18:00:29 Feb 28, 2014 BT |Freq,‘Channe| .

. Center Fre
E;L ?IJ( dBm #Atten 20 dB ‘ 2.44100000 Gqu
Log
10 Start Frag
B/ | M L ‘ 244100000 GHz
Offst

11.3
JB TR Stop Freqg

2.44100000 GHz

CF Step
. LLE O LI e A T i S 4 qonoooon MHz
#PAvg Auto Ilan

w1 s2 Freq Offset
s3 FsplUINELY, I TERALATIGS TRCL YTV | et i
AA

aff): :
ETun Signal Track
On Off

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

Page 24 of 88

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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 Verification Services Inc.



REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

PULSE WIDTH — DH3

PULSE WIDTH — DH3
i Agllent 13.07.50 Feb 25, 2014

R T

larker

Ref 20 dBm #Atten 20 dB

& Mkl 1716 ms
0.19 dB

#Peak
Log

10
dB/

Offst
113

dB

Select Marler
1 2 3 4

Maormal

Delta

#PAvy

Delta Fair
(Tracking Ref)
ef

A

W1 s2
S3 V

AA

off):
FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz

Sweep 5.72 ms (601 pts)

Span Pair
Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3

- Agilent 18:08:58 Feb 23, 2014

R T | MWarker |

Ref 20 dBm #Atten 20 dB

#Peak
Log

10
dB/

Offst
11.3

dB

Select Marlker
1 2 3 4

Mormal

Delta

#PAvg

Celta Pair
[Tracking Ref)
ef A

W1 52

AA
aff):

FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz '
Sweep 3.16 s (601 pts)

Span Pair

Span Center
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

PULSE WIDTH — DH5

PULSE WIDTH - DH5
s Agilent 18:18:45 Feb 28, 2014 R T Wiarker

A dkrl 2911 ms
Ref 20 dBm #Atten 20 B 307545 || =Sect Marker
#Peak 1 2 3 4
Log
:I?l" MNormal
Offst
11.3

dB Delta

Delta Fair
(Tracking Ref)
Ref b

#PAvy

W1 s2
S31 VW
AR
off):
FTun

Span Pair
Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 10.52 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
- Agilent 18:11:17 Feb 28, 2014 R T | Sweep |

Ref 20 dBm #Atten 20 dB Sweep Time
#Peak 3160 =

Log

10 Sweep
dB/ ~ | Single Cant
Offst
11.3 I AULo Sweep
dB Time
Morm)|

Gate
#PAvg On Off

W1 52

S3 FS ML AL L LA R TR WAL L Gate Setup ¥
AA

aff):

F!It'}un Points

G601
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: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

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 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 9.172 30 -20.83
Middle 2441 9.140 30 -20.86
High 2480 8.925 30 -21.08
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

OUTPUT POWER

PEAK POWER LOW CH

Agilent Spectrum Analyzer - Swept SA
tl RL RF 506 DC

SEMSE:INT ALIGN AUTO 11:35:45 4M apro1, 2014

Ref Offset11.7 dB
1LO dBidiv Ref 20.00 dBm
og

PNO: Wéida —»~ Trig:Free Run Avg|Hold: 100/100 T |
IFGain:Low #Atten: 20 dB CET)

#Avg Type: RMS TRACEl 3456

Peak Search

NextPeak|

100

0.00

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

Mkr—RefLvl

Center 2.402000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

STATUS

PEAK POWER MID CH

Agilent Spectrum Analyzer - Swept SA
i RL RF 506 DC

SEMSE:INT ALIGN AUTO 11:34:14 &M apr 01, 2014

p“o:mﬁ Trig: Free Run Avg|Held: 100/100

Ref Offset 11.7 dB
1LO dBidiv. Ref 20.00 dBm
og

-
IFGain:Low #Atten: 20 dB DET‘

#Avg Type: RMS TRACE‘ 3456

Peak Search

Next Peak

Next Pk Right

Next Pk Left,

Marker Delta

Mkr—CF|

Mkr—RefLvl

Center 2.441000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

STATUS
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

PEAK POWER HIGH CH

ALIGH AUTO 11:37:39 AM Apro1, 2014

IFGain:Low #Atten: 20 dB

Ref Offset 11.7 ¢B
1LO dBidiv  Ref 20.00 dBm
og

p“o:m’ide% Trig: Free Run Avg|Hold: 100100

#Avg Type: RMS TRACEl 3456

Peak Search

T
DETl

NextPeak|

100

ik}

-100

-200

Next Pk Right|

Next Pk Left]

Marker Delta|

Mkr—CF|

Mkr—RefLvl

Center 2.480000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

MSG

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

STATUS
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REPORT NO: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.80
Middle 2441 8.90
High 2480 8.40
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -30 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: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 16.57.07 Feb 28, 2014

R T

Ref 20 dBm Atten 20 dB

Mkr1 2.400 000 GHz
51.16 dBm

#Peak

Clear Write

Mlax Hold

dBm

#PAvg

lin Hold

V1 S2
S3 FC

AA

off}:
=50k
Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 8 MHz
Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
# Agilent 18:52:38 Feb 28, 2014

R T

Ref 20 dBm Atten 20 dB

Mkr3 13.58 GHz
48.69 dBm

#Peak

Log

10
dB/

Offst

Clear Write

113

dB

ol

Mlax Hold

220
dBm

#PAvg

Min Hold

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

Stop 26.00 GHz |

Sweep 2.482 s (601 pts)

Manear Trace X oz
1 ) 2.44 GHz
2 “) 425 GHz
3 ) 13.58 GHz

Amplitude

8.234 dBm
-55.84 dBm
-42.69 dBm
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 16:49:10 Feb 28, 2014

R T [ Display |

Ref 20 dBm Atten 20 dB

Mkr1 2.440 867 GHz
7.95 dBm

#Peak
Log

‘ Full Screen

10
dB/

Display Line

Offst
11.3

-22.05 dBm
On Off

dB
Dl

—

220
dBm

#PAvg

‘ LimitsH

V1 52
S$3 FC

Active Fctn
Position 4

AA
aff):

Center

=50k
Swp

‘ Title ¥

Center 2.441 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
#Sweep 100 ms (601 pts)

‘ Preferences M

MID CHANNEL SPURIOUS
# Agilent 18:52:38 Feb 28, 2014

E T | Trace |

Ref 20 dBm Atten 20 dB

Mkr3 13.58 GHz
48.69 dBm

#Peak

Log

10
dB/

Clear Write

Offst

113

dB

Mlax Hold

ul}

220
dBm

Min Hold

#PAvg

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

Marer Trace
1 1
2 1
2 1

X Pois

244 GHz

4828 GHz
13.58 GHz

Amplitude

8.34 dBm
-55.84 dBm
-42.69 dBm
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
& Agilent 16:58:58 Feb 28, 2014

R T | MWarker |

Ref 20 dBm Atten 20 dB

Mkr1 2.483 717 GHz

5547 dBm Select Marlker

#Peak
Log

10
dB/

Offst
11.3

dB
Dl

Delta

220
dBm

Delta Pair

#PAvg

[Tracking Ref)
Ref A

V1 52
S$3 FC

Span Pair

AA
aff):

Span Center

=50k

Swp

Center 2.483 500 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
# Agilent 17.00:40 Feb 28, 2014

E T | MWarker |

Ref 20 dBm

Atten 20 dB

Mkrd 13.88 GHz
50.85 dBm

#Peak !

Select Marker

1 2 3 4

Log Y

10
dB/

Offst

Marker Trace

Aot 1 20 3

113

dB

ul}

Readout ||

Fraguency

220
dBm

#PAvg

Marker Table
Cn Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Marer Trace
1 1
1

2
3 )
4 [4b]

X Pois

245 GHz
2.4 GHz
683 GHz
12.82 GHz

Amplitude
7.24 dBm
-54.99 dBm
-53.87 dBm
-50.85 dBm

Marker All Off
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 17.:33:10 Feb 28, 2014

Ref 20 dBm

Atten 20 dB

Mkr2 2.398 95 GHz
47.91 dBm

#Peak

Select Marlker
2 3

Log

10
dB/

Offst

Marker Trace
Auto 1 20 3

11.3

dB

ul}

Readout ||
Fraguency

220
dBm

#PAvg

Marker Table
On Off

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 20 MHz
Sweep 2 ms (2001 pts)

Marer Trace
1 n
2 (1

X Pois
2.408 84 GHz
220205 GHz

Amplitude
.49 dBm
-47.91 dBm

Marker All Off

HIGH BANDEDGE WITH HOPPING ON
- Agilent 17.33.09 Feb 25, 2014

R T

larker

Ref 20 dBm

Atten 20 dB

Mkr2 2.484 05 GHz
-31.83 dBm

#Peak

Select Marler
1 2 3 4

Marker Trace
Auto 1 2003

Readout ||
Frequency

dBm

#PAvy

-

tlarker Table
On Off

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 20 MHz
Sweep 2 ms (2001 pts)

Marer Trace
1 (1
2 [8)]

X Pis
247484 GHz
245405 GHz

Amplitude
2.11 dBm
-51.83 dBm

Marker All Off
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

7.3. ENHANCED DATA RATE 8PSK MODULATION

7.3.1. 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 1370 1236.7
Middle 2441 1371 1240.5
High 2480 1371 1218.8
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

20 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 08:14:26 Mar 3, 2014

RT

| MWeas Setup |

Ch Freg

Occupied Bandwidth

2.402 GHz

Trig

Avg Number
10
Off

Ref 20 dBm

#Atten 20 dB

#Peak

Avg Mode
Exp Repeat

Mlax Hold
Cn Off

(II':-‘-

Center 2.402 000 GHz
#Res BW 15 kHz

#VBW 51 kHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

Occ BW % P
99.00 %

OBW Spar
3.00000000 MHz

Occupied Bandwidth

Occ BYY % Pwr 99.00 %
xdB  -20.00 dB

xdB
-20.00 dB

1.2291 MHz

Transmit Freq Error
w dB Bandwidth

-11.426 kHz
1.370 MHz

Optimize
Ref Level

BANDWIDTH
e Agilent 08:13:07

MID CH

Mar 3, 2014

E T | Weas Setup |

| Avg Number

Ch Freg

2.441 GHz

Occupied Bandwiidth

Trig  Free 10

[ flr o

Avg Mode

Ref 20 dBm

#Atten 20 dB

Exp Repeat

#Peak

Mlas Hold

Log

On Off

10

dB/

Offst

113

dB

Occ BW % Pwr
’ 99.00 %

OBW Spar

Center 2.441 000 GHz
#Res BW 15 kHz

#VBW 51 kHz

Span 3 MHz 3.00000000 MHz

#Sweep 100 ms (1001 pts)

Occupied Ba

Transmit Freq Errar
# dB Bandwidth

hdwidth

1.2310 MHz

-8.661 kHz
1.371 MHz

xdB

Occ BWY % Pwr 99.00 % 22000 dE

xdB -20.00dB

Optimize
Ref Level
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

BANDWIDTH HIGH CH
W Agilenf 08:11:20 Mar3, 2014

R T | MWeas Setup |

Ch Freg 2.43 GHz

Oceupied Bandwidth

Trig

Avg Mumber

10
off

Ref 20 dBm #Atten 20 dB

#Peak

Log

10

Exp

On

Avg Mode
Repeat

Max Hold
Off

dB/

Offst

113

dB

Center 2.480 000 GHz
#Res BW 15 kHz #VBW 51 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

Occ BW % Pwir

3.00000000 MHz

99.00 %

OBW Spar

Occupied Bandwidth
1.2322 MHz

Transmit Freq Error -6.745 kHz
 dB Bandwidth 1.371 MHz

Dec BYY % Pwr
¥ dB

95.00 %
-20.00 dB

®dB
-20.00 dB

Optimize
Ref Lewvel

99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 16:05:44 Mar 5, 2014

R T | Swieep |

Ch Freg 2402 GHz

Trig  Free

Occupied Bandwidth

Sweep Time

Auto

100.0 ms
Iar

Ref 10 dBm #Atten 10 dB

#Samp

Log

10

dB/
Offst

11.3

dB

|
Center 2.402 000 GHz
E#Res BW 30 kHz #WVBW 91 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

| Single
Auto Sweep

arm

Gate Setup Y

Sweep
Cont

Time
Accy

Gate
Off

Occupied Bandwidth
1.2367 MHz

Transmit Freqg Errar -13.300 kHz
# dB Bandwidth 1.435 MHz*

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Points
1001
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

BANDWIDTH MID CH
e Agilent 16:07:02 Mar 5, 2014

R T | Swesp |

Ch Freg

Occupied Bandwidth

2.441 GHz

Trig  Free

Sweep Time
100.0 ms

Auto hdan|

Ref 10 dBm #Atten 10 dB

#Samp

Log

10

dB/
Offst

11.3

dB

O P]
Center 2.441 000 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

Sweep

Single Cont

Auto Sweep
Time

Morm Accy

Gate

Gate Setup M

Occupied Bandwidth

Occ BWW % Pwr
% dB

95.00 %
-26.00 dB

Points
1001

1.2405 MHz

Transmit Freqg Error
¥ dB Bandwidth

-10.695 kHz
1.442 MHz™

BANDWIDTH HIGH CH

e Agilent 16:08:40 Mar 5, 2014

R T

[ Sweep

Ch Freq

Oceupied Bandwidth

2.48 GHz

Trig  Free

Ref 10 dBm #Atten 10 dB

#Samp

Log

Sweep Time
100.0 ms=
Auto

Auto Sweep
Time

arm Accy

10

dB/
Offst

113

dB

utu i
Center 2.480 000 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

#Sweep 100 ms (1001 pis)

Gate
Off

Gate Setup

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

1.2188 MHz

-11.385 kHz
1.465 MHz™

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Points
1001
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

7.3.2. 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: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
6 Agilent 20:51:48 Feb 28, 2014 R T Marker

& Mkrl 1.000 MHz
Ref 20 dBm #Atten 20 B Dogde || Select Marker
#Peak 1 2 3 4

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

V1 s2
53 FC
AR
off}:
FTun
Swp

Span Pair
Span Center

Center 2.441 000 GHz Span 5 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

7.3.3. 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 were observed.

AFH Mode: 20 channels were declared by the client.
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
% Agilent 19:39:16 Feb 28, 2014 R T [ Marker |

A& MErT 79.05 MHz
Ref 20 dBm #htten 20 B -0.15 dB
#Feak ! !
Log (s s
10 Marker Trace
dB/ Auta 1 2 3
Offst

113
B Readout ||

Freguency

Select Marker
1 2 3 4

Mlarker Table
#PAvyg On Off

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1.067 ms {2001 pts) Mlarker All Off

@
S

Trace X Pz Amplitude
(4] 2.401 45 GHz G.06 dBm
F0.05 MHz -0.15 dB

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT)
¥ Agilent 19:42:10 Feb 28, 2014 R T [ Trace |

Trace
2 3

Ref 20 dBm #htten 20 B
#Peak
Log
10

dB/
Offst
11.3
dB MWax Hold

Clear Wyrite

. tlin Hold
#PAvyg

M1 s2
S3 FC
AA
off):
FTun
Swp

Start 2.400 000 GHz Stop 2.430 000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1067 ms {2001 pts)
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT)
% Agilent 19:46:53 Feb 28, 2014 R T [ Trace |

Ref 20 dBm #Atten 20 dB
#Peak

Clear Write

Max Hold

. flin Hold
#PAvy

vl 2 _
S3 FC Wiew

AR
off):
FTun
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)
% Agilent 19:50:04 Feb 28, 2014 R T [ Trace |

Ref 20 dBm #Atten 20 B Trace
#Peak 2 3
Log

Clear Write

Max Hold

flin Hold

vl 2 _
S3 FC Wiew

AR
off):
FTun
Swp

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: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

7.3.4. 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 0.4281 30 0.128 0.4 -0.2716
DH3 1.6200 18 0.292 0.4 -0.1084
DH5 2.8790 13 0.374 0.4 -0.0257

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 on page 23 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

PULSE WIDTH - DH1

PULSE WIDTH - DH1
% Agilent 20:15:51 Feb 28, 2014 R T Wiarker

& Mkrl 4281 ps
Ref 20 dBm #Atten 20 B 442048 || Select Marker
#Peak 12 3
Log
10
dB/
Offst
11.3
dB Delta

4

Maormal

Delta Fair
(Tracking Ref)
ef

#PAvy A

W1 s2 Span Pair
83V Span Center
AA
off):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 1.52 ms {601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
He Agilent 20:17:27 Feb 28, 2014 T [ Marker |

Ref 20 dBm #Atten 20 dB Select Marker
#Peak 12 3

1

Mormal

Delta

Delta FPair
(Tracking Ref)
ef

#PAvg &

w1 s2 Span Pair
AA

off):
FTun

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: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

PULSE WIDTH — DH3

PULSE WIDTH — DH3

% Agilent 20:32:49 Feb 28,2014 R T Ilarker

A MK 162 ms

Ref 20 dBm #Atten 20 dB 12145 || Zelect Marker
#Peak
Log
10
dB/
Offst
113

dB Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 9 ms {601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
s Agilent 20:36:14 Feb 28, 2014 R T [ Sweep |

Ref 20 dBm #Atten 20 dB Swieep Time
#Peak 3160 =

Log

10 Swieep
dB/ Single Cont
Offst
11.3 Auto Sweep

dB Time
Accy

. | A 1| AL | I Gate
#PAvyg On Off

w1 s2
AA

aff): ‘ :
FTun Foi 2551

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

Page 47 of 88
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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 Verification Services Inc.




REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

PULSE WIDTH — DH5

PULSE WIDTH — DH5
s Agilent 20:43:05 Feb 28, 2014 R T [ Marker |

A MK 2879 ms
Ref 20 dBm #Atten 20 dB 15045 || Zelect Marker
#Peak 12 3 1
Log
:IOB.-’ MNormal
Offst
113
dB

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 10.16 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
- Agilent 20:41:33 Feb 28, 2014 R T | Sweep |

Ref 20 dBm #Atten 20 dB Sweep Time
#Peak 3160 =
Log

10 Sweep
dB/

Single Cant
Offst

11.3 | | Auto Sweep
dB Time|
| Accy

| il | ] Gate
#PAvg On Off

W1 52

$3 ESIL oo oLl CIRSUL BTG IR AL s SLLLAELLIG LI, it ol Gate Setup
AA

off}:

F!It'}un Points
601

Center 2.441 000 GHz Span 0 Hz ' ‘

Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

7.3.5. 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 7.70 20.97 -13.27
Middle 2441 7.84 20.97 -13.13
High 2480 7.13 20.97 -13.84
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

OUTPUT POWER

PEAK POWER LOW CH
- Agilent 19.07.01 Feb 28, 2014

R T |PeakSearch |

Ref 20 dBm #Atten 20 dB

#Peak
Log

Mkr1 2.401 908 GHz
Mext Pealk

10
dB/

Offst
11.3

7.70 dBm
‘ Next Pk Right

dB

‘ Mext Pk Left

#PAvg

‘ Min Search

V1 52
S$3 FC

AA
aff):

‘ Pk-Pk Search

FTun
Swp

‘ Mkr @ CF

Center 2.402 000 GHz

#Res BW 3 MHz #VBW 3 MHz

‘ More
Span 5 MHz 102
#Sweep 100 ms (1001 pts)

PEAK POWER MID CH
# Agilent 19.05:49 Feb 28, 2014

E T |PeakSearch |

Ref 20 dBm #Atten 20 dB

#Peak
Log

Mkr1 2.441025 GHz
Mext Pealk

10
dB/

7.84 dBm
‘ Next Pk Right

Offst
11.3

dB

Mext Pk Left

#PAvg

‘ Min Search

M1 S2
S$3 FC

AA
offj:

‘ Pk-Pk Search

FTun
Swp

‘ Mir @ CF

Center 2.441 000 GHz

#Res BW 3 MHz #VBW 3 MHz

Span 5 MHz More
1of2
#Sweep 100 ms (1001 pts)
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

PEAK POWER HIGH CH

> Agilent 19:04:10 Feh 28, 2014 F T | PeakSearch

Mkr1 2.479 867 GHz

Ref 20 dBm #Atten 20 dB 7.13 dBm MNext Pegk
#Peak
‘ Mext Pk Right
‘ MNext Pl Left
; ‘ Min Search
#PAvg
V1 S2
S3 FC Pk-Pk Search

AA
aff):
FTun Wi © CF
Swp
Center 2.480 000 GHz Span 5 MHz ‘ M?ge
#Res BW 3 MHz ZWBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

7.3.6. 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 11.3 dB was entered as an offset in the power meter to
allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.50
Middle 2441 5.50
High 2480 4.80
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

7.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -30 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: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 18.56:48 Feb 28, 2014

R T

MWarker

Ref 20 dBm #Atten 20 dB

Mkr1 2.399 360 GHz
49.65 dBm

#Peak

Select Marker
1 2 3 4

Mormal

Delta

dBm

#PAvg

Celta Pair
[Tracking Ref)
Ref A

V1 S2
S3 FC

AA

off}:
=50k
Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 8 MHz
Sweep 1 ms (601 pts)

Span Pair

Span Center

LOW CHANNEL SPURIOUS
# Agilent 18.:58:36 Feb 28, 2014

R T

Marker

Ref 20 dBm #Atten 20 dB

Mkr3 6.78 GHz
-53.29 dBm

#Peak

Select Marker
1 2 3 4

Log

10
dB/

Offst

Marker Trace
Auto 1 2 3

113

dB

ol

Readout ||
Freguency

26.8
dBm

#PAvg

Marker Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Manear Trace
1 1
2 1
2 1

X oz

240 GHz
2.4 GHz
G.78 GHz

Amplitude
1.15 dBm
-56.01 dBm
-53.29 dBm

Marker All Off
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
e Agilent 18:27.07 Feb 28, 2014

RT

| Display |

Ref 20 dBm #Atten 20 dB

Mkr1 2.440 950 GHz
3.71 dBm

#Peak
Log

10
dB/

Offst
11.3

dB
Dl

‘ Full Screen

Display Line
-26.83 dBm
On Off

—

26.8
dBm

#PAvg

‘ LimitsH

V1 52
S$3 FC

AA
aff):

=50k
Swp

Center 2.441 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title ¥
‘Preferences “

MID CHANNEL SPURIOUS
# Agilent 18:29:51 Feb 28, 2014

R T

| MWarker |

Ref 20 dBm #Atten 20 dB

Mkrd 1990 GHz
50.84 dBm

#Peak |

Select Marker
1 23 4

Log P

10
dB/

Offst

Marker Trace
Aot 1 20 3

113

dB

ul}

Readout ||
Fraguency

26.8
dBm

#PAvg

Marker Table
Cn Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Marer Trace
1 1

X Pois

2.44 GHz
1) 262 GHz

2
3 )
4 [4b]

851 GHz
19.90 GHz

Amplitude
3.07 dBm
-55.92 dBm
-53.24 dBm
-50.84 dBm

Marker All Off
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
# Agilent 19.02:19 Feb 28, 2014

R T | MWarker |

Ref 20 dBm #Atten 20 dB

Mkr1 2.483 617 GHz
56.92 dBm

#Peak
Log

10
dB/

Offst
11.3

dB
Dl

Select Marlker

Delta

26.8
dBm

#PAvg

Celta Pai
[Tracking Ref)
Ref

r

A

V1 52
S$3 FC

AA
aff):

=50k

Swp

Center 2.483 500 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Span Pair

Center

Span

HIGH CHANNEL SPURIOUS
# Agilent 19.00:44 Feb 28, 2014

E T | MWarker |

Ref 20 dBm #Atten 20 dB

Mkr3 7.78 GHz
53.54 dBm

#Peak |

Select Marker
1 2 3

1

Log

10 2
dB/

Offst

Mormal

113

dB

ul}

Delta

26.8
dBm

#PAvg

Delta Pai

[Tracking Ref)
Ref

r

A

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

X Pois

245 GHz
2.4 GHz
7.78 GHz

Marer Trace
1 1
2 1
2 1

Amplitude
-1.82 dBm
-56.81 dBm
-53.54 dBm

Span Pa
Span

Center

ir
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 19.58:05 Feb 28, 2014

Ref 20 dBm

#Atten 20 dB

Mkr2 2.400 00 GHz
52.65 dBm

#Peak

Log

3

10
dB/

Offst

Marker Trace
Ao 1 2 3

11.3

dB

ul}

Readout ||
Fraguency

26.8
dBm

#PAvg

Marker Table
On Off

Center 2.400 00 GHz
#Res BW 100 kHz

Span 20 MHz

#WBW 300 kHz Sweep 1.92 ms (601 pts)

Marer Trace
1 n
2 (1

X Pois
2.408 17 GHz
2.400 00 GHz

Amplitude
5.04 dBm
-52.65 dBm

Marker All Off

HIGH BANDEDGE WITH HOPPING ON

- Agilenf 20:07:49 Feb 25, 2014

R T

Ref 20 dBm

#Atten 20 dB

Mkr1 2.474 83 GHz
3.72 dBm

#Peak

[+

Clear Write

Max Hold

dBm

#PAvy

flin Hold

Center 2.483 50 GHz
#Res BW 100 kHz

Span 20 MHz

#WVBW 300 kHz Sweep 1.92 ms {601 pts)

Marer Trace
1 (1
2 [8)]

X Pis
2474832 GHz
2453 80 GHz

Amplitude
572 dBm
-53.69 dBm

Wi
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

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: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

UL Fremont,5m Chamber A I Apr 20814 17:12:57

125

Restricted Bondedge

5 Project Number: 13U16561
B Client :Broadcom
ConfigiEUT with Loptop

Mode:2482_GFSK_low Bondedge
185 Tested by T.Pham

g5

85

75

CdBulU/m)

65

Average Limit (dBulym)

z |
(TN RVITIPS AN TN | A T "

55

2.31 18 5MH=z/

Ronge (6Hz) D=t R B / vy T Sueep Pts  Foups/Mods FPosition Postion
1:2.3172.415 PERK I M/ Pur Avg(RNS)  Auto/Cpled  SOBI  Inf/MAXH 30 degs 201 en H | 2:2.312.415 4 Ve futa/Cpled B0 {300 degs F

2402 GFSK_low Bondedge Hor .DAT 38815 14 Mar 2814 Rev 9.5 31 Mar 2614

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 40.46 PK 321 -22.9 49.66 - - 74 -24.34 300 291 H
2 *2.321 42.1 PK 317 -23 50.8 - - 74 -23.2 300 291 H
3 *2.39 30.21 VBI1T 321 -22.9 39.41 54 -14.59 - - 300 291 H
4 *2.382 30.64 VBI1T 321 -22.9 39.84 54 -14.16 - - 300 291 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
Low Channel Bandedge Method 1T - Horizontal. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

UL Fremont,5m Chomber A

3
~
>
5
@
o

Trace Markers

125

Mod

on
es

ient:Broadeom
£
e
t

ig:EUT with Laptop
124B2_GFSK_UER_low

ad by T.Ph

Restricted Bondedge
Project Number:13U16561

Bandedge

1 fpr 2814

17:23:44

18.5MH=z/

Frequenc

y (GHz)

Range (6Hz)

Det  REW UBU / Avg Tep

Sueep

24092 _GFSK_low Bandedge Uer .DAT 383915 14 Mar 2

Pre  #oups/Hode

Fosition

Range (Grie)

Dei ROV VB / Avg Typ

Sueep

Rev 9.5 31 Mar 26814

Marker Frequency

Meter

Det

AF T345

Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 38.21 PK 321 -22.9 47.41 74 -26.59 33 251 Vv
2 *2.382 43.55 PK 321 -22.9 52.75 - - 74 -21.25 33 251 \
3 *2.39 30.26 VBI1T 321 -22.9 39.46 54 -14.54 33 251 \
4 *2.382 34.88 VB1T 321 -22.9 44.08 54 -9.92 33 251 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Low Channel Bandedge Method 1T - Vertical. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

125

UL Fremont,5m Chomber A

Mod

on
es

e
£
e
t

Restricted Bondedge

Project Number: 1301656
Broadcom
ig:EUT with Laptop

12488 _GFSK_HOR_High Bandedge
ed by T.Ph

3
~
>
5
@
o

Averag

e Limit (dB

WWMWMW

\3

3 —

- —

4

T8 3MH=z/
Fregquency (GHz)

Range (6Hz)
1:2,46-2.563

Trace Markers

et REW UBU / Avg Tep
FERK N3N =

Sveep

& P

e Pte  #wpaffode  Pasition
1/ Pur Avg(RNS) futo/Cpled  SEB1  Inf/MAKH 16 dege 199 cn H

12488 _GFSK_Hor high BE-Template.docx.DAT 38915 14 Mar 2014

e Pls  #owps/fode  Position
Auto/Cpled 8001 Inf/MAH 16 o

dege H

Rev 9.5 31 Mar 26814

Marker Frequency Meter Det

AF T345

Amp/Cbl/

Corrected

Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.66 PK 324 -22.6 49.46 74 -24.54 16 189 H
2 *2.492 42.66 PK 324 -22.7 52.36 - - 74 -21.64 16 189 H
3 *2.484 29.95 VBI1T 324 -22.6 39.75 54 -14.25 16 189 H
4 *2.491 31.05 VB1T 324 -22.7 40.75 54 -13.25 16 189 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

2480_GFSK_Hor high BE-Template.docx.DAT 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B

FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

3
~
>
5
@
o

Trace Markers

125

UL Fremont,5m Chomber A

Mod

on
es

e
£
e
t

ient:Broadeom

Restricted Bondedge
Project Number:13U16561

ig:EUT with Laptop

12488_GFSK_UER_low

ad by T.Ph

Bandedge

1 Apr 2814 17:40:28

Averag

e Limit (dB

4
o

T8 3MH=z/
Fregquency (GHz)

Range (6Hz)

Det  REW UBU / Avg Tep

Sueep

Pre  #oups/Hode

12488 _GFSK_Ver High BE-Template.docx.DAT 38915 14 Mar 2014

Fosition

Range (Grie)

Dei ROV VB / Avg Typ

Sueep

Rev 9.5 31 Mar 26814

Marker Frequency

Meter

Det

AF T345

Amp/Cbl/

Corrected

Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 38.39 PK 324 -22.6 48.19 74 -25.81 59 218 Vv
2 *2.491 42.84 PK 324 -22.7 52.54 - - 74 -21.46 59 218 \
3 *2.484 31.42 VBI1T 324 -22.6 41.22 54 -12.78 59 218 \
4 25 33.63 VB1T 324 -22.8 43.23 54 -10.77 59 218 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

High Channel Bandedge Method 1T - Vertical. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

HARMONICS AND SPURIOUS EMISSIONS

GESK, LOW CHANNEL - 2402 MHz

HORIZONTAL

SUL Fremont,5m Chomber A

1| Apr 2814

18:32:51

110

1868

Radiated Emissions 3-Meters
Project Number:13U16561

=le}

80

Client:Broadcom
Config:EUT with Laptop
Mode: 2482_GFSK

Tested by:T.Pham

< Limit CdBuU/m3

70

60

(dBul/m)

Avg Limit (dBuU/m)

50
1
9 2 3

ki

40 ] 1.9 "
*“w“whﬂﬁpd4*auM4muJu‘u_L,qAMuﬁwﬂ"'

30

18

Frequency (GHz>

Ronge (GHz) Dct RGO VB / fvg Tgp
1:4-3 PERC AN 30k / Log-Pur(y

dea)

Sue

Pts  ¥oups/Mode

p
futo/Cpled 6881 Inf/MAXH

-3

Pasition
FBdegs

Range (GHz)
3318

Dot RGO UBd / fvg Typ Sueep Pis
PEAK M 30k / Lag-Pur(Video) futo/Coled 16k

Fawps/lods  Position
Inf/MAH 8-360degs H

P4p2_GFSK.DAT 39915 24 Mar 2014

Rev 9.5 31 Mar 2014

VERTICAL

UL Fremont,5m Chomber A

1| Apr 2B14
3-Meters

Rodioted Emissions
Project Number:13U16561

Client:Broadeam
Config:EUT with Laptop
Mode: 2482_GFSK

Tested by:T.Pham

18:32:51

Peak Limit C(dBuU/m)

Limit (dBuU/m)

(dBulU/m)

Avg

18

Frequency (GHz)

Range (@iiz) Det. RGU U /7 fvg Top

Sueep

Pts  Foups/Mode

Pasition

Range (GHz) Dot RGU VBd / fivg Typ Sueep

Pls  faups/Mode

Position

2482 _GFSK.DAT 38915 24 Mor 2814

Rev 9.5 31 Mor 26814
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

GESK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequenc Meter Det AF T345 Amp/Cbl/ Correcte Avg Limit Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad d (dBuV/m) (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuVv/m) (dB)
(dBuVv/m)
1 *1.196 40.72 PK 28.2 -24.7 44.22 - - 74 -29.78 0-360 202 H
2 *1.394 38.74 PK 28.5 -24.5 42.74 - - 74 -31.26 0-360 99 H
3 *1.494 38.78 PK 27.9 -24.2 42.48 - - 74 -31.52 0-360 99 H
4 *1.195 42.3 PK 28.2 -24.7 45.8 - - 74 -28.2 0-360 202 \4
5 *1.399 41.03 PK 28.5 -24.5 45.03 - - 74 -28.97 0-360 202 \4
6 *1.499 38.35 PK 27.9 -24.2 42.05 - - 74 -31.95 0-360 99 Vv
7 *2.382 37.29 PK 32.1 -22.9 46.49 - - 74 -27.51 0-360 202 Vv
8 2.422 36.84 PK 32.2 -22.6 46.44 - - - - 0-360 202 \4

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ | Correcte Avg Margin Peak PK Azimuth Height | Polarity
y Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/m) (dBuV/m) (dB)
(dBuV/m)
*1.196 48.95 PK2 28.2 -24.7 52.45 - - 74 -21.55 69 199 H
*1.198 38.82 MAvV1 28.2 -24.7 42.32 54 -11.68 - - 69 199 H
*1.397 45 PK2 28.5 -24.5 49 - - 74 -25 30 257 H
*1.399 34.55 MAvV1 28.5 -24.5 38.55 54 -15.45 - - 30 257 H
*1.497 45.21 PK2 27.9 -24.2 48.91 - - 74 -25.09 269 179 H
*1.494 34.94 MAv1 28 -24.2 38.74 54 -15.26 - - 269 179 H
*1.198 50.13 PK2 28.2 -24.7 53.63 - - 74 -20.37 320 200 \
*1.199 40.95 MAv1 28.2 -24.7 44.45 54 -9.55 - - 320 200 \
*1.398 43.2 PK2 28.5 -24.5 47.2 - - 74 -26.8 249 294 \
*1.406 32.64 MAvV1 28.5 -24.5 36.64 54 -17.36 - - 249 294 \
*1.497 43.35 PK2 27.9 -24.2 47.05 - - 74 -26.95 55 267 \
*1.494 32.82 MAvV1 28 -24.2 36.62 54 -17.38 - - 55 267 \
*2.382 43.3 PK2 32.1 -22.9 52.5 - - 74 -21.5 1 265 \
*2.382 32.82 MAv1 32.1 -22.9 42.02 54 -11.98 - - 1 265 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

FCC Partl5 Subpart C 2400MHz Spurious Emissions with Average Scan. TST 30915 24 Mar 2014
Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

GESK, MID CHANNEL - 2441 MHz

HORIZONTAL

11QUL Fremont,5m Chomber B
g

1| Apr 2814

19:14:19

180

Radiated Emissions 3-Meters
Project Number:13U16561

=12

Client :Broadcom
ConfigiEUT with Laptop
Mode:2441_GFSK

Tested by:T.Pham

Peak Limit (dBulU/m

Avg Limit (dBul/m)

(dBul/m)

| »

|
_MMMhA,‘hudhumevhuﬂnuuhgu.wﬂdﬁwd“""

78
Frequency (GHz)

Range (6Hz) Dot RBW VBW / Avg Tup Sueep
1:4-3 PERK 1M 3k / LogPur(Uideo)  Auto/Cpled

Pts  Eoups/Mods
6001 Inf/HAXH

Pasition

Range (GHz)
8-360degs H 3:3 ﬁw

Det  RBW  VBW / Avg Tup Sueep Pis
PERK 1M 3k / Log-Pur(Video) Auto/Cpled 1tk

Fups/Mode
Inf /MAXH

Pasition
6-360degs H

b TST 38915 24 Mar 2014

Rev 9.5 31 Mor 20814

VERTICAL

11QUL Fremont,5m Chomber B
4]

1| Apr 2814

19:14:19

1860

Radiated Emissions 3-Meters
Project Number:13U16561

=le]

Client Broadcom
ConfigiEUT with Laptop
Mode:2441_GFSK

Tested by:T.Phan

Peak Limit (dBulU/m

imit (dBul/m)

(dBul/m)

9
Frequency (GHz)

Range (6H2) Oet R80 VU / g Tip Sueep

Pts  Esups/Mods

Fasition Range (GH2) Dot RO VBH / fvg Typ Sweep Pis

Fups/lods  Position

.TST 30915 24 Mar 2014

Rev 9.5 31 Mor 2814
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

GESK, MID CHANNEL - 2441 MHz, DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 1.998 35.69 PK 313 -23.5 43.49 - - - - 0-360 202 Vv
2 2421 36.75 PK 32.2 -22.6 46.35 - - - - 0-360 202 Vv
3 2.461 36.37 PK 323 -22.8 45.87 - - - - 0-360 202 Vv
4 3.187 33.89 PK 32.8 -31.4 35.29 - - - - 0-360 202 H
5 3.197 33.54 PK 32.8 -31.3 35.04 - - - - 0-360 202 Vv
6 6.207 30.7 PK 354 -27.8 383 - - - - 0-360 99 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

FCC Partl5 Subpart C 2400MHz Spurious Emissions with Average Scan. TST 30915 24 Mar 2014
Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

GESK, HIGH CHANNEL — 2480 MHz

HORIZONTAL

H"UL Fremont,5m Chaomber A
4]

1| Apr 2814

19:38:13

180

Project Number:13U16561

el

Client:Broadeom
Config:EUT with Laptop
Mode : 2480_GFSK

Tested by:T.Phan

Rodiated Emissions 3-Meters

Peak Limit (dBulU/m

(dBulU/m)

Avg Limit (dBulU/m)

\ (.

18

Frequency (GHz)

Range (6H2) Dot RBIUBU / fug Tup
1:1-3 PERK. M 30k

Log-Pur (Vi de

Sueep
futo/ G

Pts  Foups/Mods
led 6881

Tnf /HAXH

Pasition
B-368degs H

Range (GH2)
3:3-18

Dot RBU VBU / fvg Tup Sveep
PERK I} 36 Log-Pur(Video)  Auta/Cpled

Pis  fups/Mode
16k Inf /MAXH @

Position
8-36Bdegs H

[2480_GFSK.DAT 38915 24 Mor 2014

VERTICAL

Rev 9.5 31 Mor 20814

HoLIL Fremaont,5m Chomber A
g

1

Apr 2814 19:38:13

180

Rodiated Emissions
Project Number:13U16561

Client:Broadcom
ConfigiEUT with Laptop
Mode : 2488_GFSK

EL

Tested by:T.Phom

3-Meters

mit C(dBuU/m

Peak

Avg Limit (dBul/m)

C(dBulU/m)

Frequency (GHz)

Rarge (@) Det RGO UBU / fvg Tp

o Foups/Mode

Pasition

Range (6Hz) Dot RBU VBH / fivg Tup

s Fowps/fode  Position

2480 _GFSK.DAT 38915 24 Maor 2814

Rev 9.5 31 Mar 2814
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

GESK, HIGH CHANNEL — 2480 MHz, DATA

Trace Markers

Marker Frequenc Meter Det AF T345 Amp/Cbl/ Correcte Avg Limit Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad d (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuVv/m) (dB)
(dBuVv/m)
2 *25 36.97 PK 32.4 -22.8 46.57 - - 74 -27.43 0-360 202 Vv
3 *4.265 33.94 PK 33.6 -30.9 36.64 - - 74 -37.36 0-360 202 Vv
4 *4.959 33.44 PK 34.2 -30.2 37.44 - - 74 -36.56 0-360 202 Vv
1 2.46 38.51 PK 32.3 -22.8 48.01 - - - - 0-360 202 \4
6 7.122 29.77 PK 35.6 -27.1 38.27 - - - - 0-360 202 \4
5 7.159 30.15 PK 35.6 -27.5 38.25 - - - - 0-360 99 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ | Correcte Avg Margin Peak PK Azimuth Height | Polarity
y Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/m) (dBuV/m) (dB)
(dBuV/m)

*2.497 42.21 PK2 32.4 -22.7 51.91 - - 74 -22.09 64 321 \
*2.499 32.33 MAv1 32.4 -22.7 42.03 54 -11.97 - - 64 321 \
*4.264 42.18 PK2 33.6 -30.9 44.88 - - 74 -29.12 217 287 \
*4.275 30.86 MAv1 33.7 -31 33.56 54 -20.44 - - 217 287 \
*4.966 39.48 PK2 34.2 -30.1 43.58 - - 74 -30.42 10 137 \

*4.96 29.89 MAvV1 34.2 -30.2 33.89 54 -20.11 - - 10 137 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average

FCC Partl5 Subpart C 2400MHz Spurious Emissions with Average Scan. TST 30915 24 Mar 2014
Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

UL Fremont,5m Chomber A 1 Apr 20814 17:56:00

125
Restricted Bondedge

Project Number: 1301656
Client:Broadcom

ConfigiEUT with Laptop

Mods ' 2482_8PSK_HOR_Low Bandedge
Tested by T.Pham

3
~
=

3
=)
o

Frequency (GHz)

Range (GHz) Det  FBU UBU / fug Tup Sucep Pre  Fowpalode  Position Renge (GHz) Det REU UEU / fvg Typ
1:2.31%2.415 PERK 1M 3/ Pur fvg(RNS)  Auto/Cpled 8831 Inf/MAXH 211 degs BB en H 2.3172.415 PEAK N 18 / Ualt fvg

2482 _8PSK_Hor low BE-Templote.docx DAT 36915 14 Mar 2814 Rev 9.5 31 Mor 2814

Trace Markers

Marker Frequen Meter Det AF T345 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading | (dBuv/m) (dBuVv/m) (dB)
(dBuV/m)
1 *2.39 36.77 PK 32.1 -22.9 45.97 - - 74 -28.03 211 358 H
2 *2.374 41.65 PK 32 -22.8 50.85 - - 74 -23.15 211 358 H
3 *2.39 30.31 VBIT 32.1 -22.9 39.51 54 -14.49 - - 211 358 H
4 *2.39 30.44 VB1T 32.1 -22.9 39.64 54 -14.36 - - 211 358 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
Low Channel Bandedge Method 1T - Horizontal. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

WZKUL Fremant,5m Chamber A 1 Apr 2B14 18:01:43
Restricted Bondedge
Pri t Number: 13016561
15 C'1'1nt :Broadeon
Config:EUT with Laptop
Mode: 24B2_BPSK_UER_Low Bandedge
185 Tested by T.Pham
95
85|
< Peck Limjt CoBul/m)
3 75
@
z
65
55 Average LLimit (dBuUym)
2
it |
45 2)
2 2
35
2.31 18.5MH=/ 2.415
Frequency (GHz)
Range (6z) Ol RBM VB / fug Top Sueep Pls  Foupa/Made  Position Ronge (GHo) Det RO UGN/ Avg Top Sueep Pls  Foups/fods  Position
2482 _8PSK_Ver low BE-Templote.docx. DAT 36915 14 Mar 2814 Rev 9.5 31 Mar 2014
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 37.77 PK 321 -22.9 46.97 - - 74 -27.03 68 310 Vv
2 *2.381 41.49 PK 32 -22.9 50.59 - - 74 -23.41 68 310 Vv
3 *2.39 30.35 VB1T 321 -22.9 39.55 54 -14.45 - - 68 310 Vv
4 *2.382 31.36 VB1T 321 -22.9 40.56 54 -13.44 - - 68 310 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
Low Channel Bandedge Method 1T - Vertical. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

\ZEUL Fremaont,5m Chamber A 1 Apr 2814 18:089:23
Restricted Bondedge
= Project Number:13U16561
i Client;:Broadcon
Config:EUT with Laptop
Mode : 2488_8PSK_HOR_High Bandsdge
185 Tested by:T.Phom
95
A
85 / 4
2 |
S i cok L (dBuU/fn
3 / |
k!
— I
65 ‘l
Average Limit CdBUU/m)
55 |
> )
45WWMMWWWMM / 5o oo o A
= - S S —
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Range (@) Ot REN UBI / ug Top Swesp Pio  Fopalods  Pasition Range (GFe) Dot REU UBU / Avg Typ Seep Pia  Foupe/fods  Position
1:2.45°2 563 FERK 1N 3/ Pur MgRHS)  Rutollpled  BO1  Inf/MAH 333 dege 308 cn H 2.46%2 5 PEK N 168 / Ualt Rug futolipled BB Inf/MA o330 dege H
488_8PSK_Hor High BE.DAT 38915 14 Mar 2814 Rev 9.5 31 Mor 2014
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 40.07 PK 324 -22.6 49.87 - - 74 -24.13 333 308 H
3 *2.484 30.08 VB1T 324 -22.6 39.88 54 -14.12 - - 333 308 H
5 2.466 39.85 PK 323 -22.8 49.35 - - - - 333 308 H
4 2.5 30.44 VB1T 324 -22.8 40.04 54 -13.96 - - 333 308 H
2 2.521 41.86 PK 325 -22.8 51.56 - - 74 -22.44 333 308 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
High Channel Bandedge Method 1T - Horizontal. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

UL Fremont,5m Chomber A 1 Apr 2814 18:19:01

125

Restricted Bandedge

= Project Number: 13016561

T Client:Broadcom

ConfigiEUT with Loptop

Mode | 2488_8PSK_UER_High Bandedge
185 Tested by T.Pham

95

85

75|

£
~
>
5
@
o

65

55|

a5

35

2.46 8. 3MH=/
Frequency (GHz)

Range (6Hz) Det FBU U / fvg Tup Sueep Pte  Fsupa/Mode  FPasition Renge (GH=) Dt RBU LB / Avg Tup e Pla  foups/fode  Position

P488_8PSK_Ver High BE.DAT 38915 14 Mar 2814 Rev 9.5 31 Mor 2014

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 38.06 PK 324 -22.6 47.86 - - 74 -26.14 0 250 \
2 *2.485 42.34 PK 324 -22.6 52.14 - - 74 -21.86 0 250 \
3 *2.484 31.15 VB1T 324 -22.6 40.95 54 -13.05 0 250 Vv
4 *2.5 32.44 VB1T 324 -22.8 42.04 54 -11.96 0 250 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
High Channel Bandedge Method 1T - Vertical. TST 30915 14 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

HARMONICS AND SPURIOUS EMISSIONS

8PSK, LOW CHANNEL — 2402 MHz

HORIZONTAL

HOUL Fremont,5m Chomber A 1 Apr 2814
g

Rodioted Emissions 3-Meters

Project Number:13U16561
188 Client Broadcon
Config:EUT with Loptop
Mode:Low CH_2482_8PSK
ag Tested by:T.Pham

Peck Limit (dBuU/m

Avg Limit (dBul/m)

(dBul/m)

MHWJWJW

18
Frequency (GHz)

Range (6Hz) Oet  RBH VB / Avg Twp Sweep Pt #Swpa/Mode Pasition Range (GHz) Det RBW  UBW / Avg Typ Sueep
1:4-3 PERK 1M 30k / Log-Pur(Uideo) Auto/Cpled  6BB1  Inf/MXH  B-360degs H 3:3-18 PEAK 1M 3k / Log-Pur(Video) Auta/Cpled

Pls  #Sups/Mode Pesition
6k Inf/MAXH  B-3dcegs H

[24B2_8PSK .DAT 30915 24 Maor 2814 Rev 9.5 31 Mar 2014

VERTICAL
UL Fremont,5m Chaomber A 1 Apr 2814 21:30:21
Radiated Emissions 3-Meters

Project Number:13U16561
Clicnt:Broadcom
Config:EUT with Laptop
Mode:Low CH_2482_8PSK
Tested by:T.Pham

Peak Limit CdBulU/ml

Avg Limit (dBuU/m)

C(dBulU/m)

Frequency (GHz)
Ronge (6Hz) Det  RBW VB / Avg Typ Sweep Pts  #5Smpa/Mode Pasition Range (GHz) Det  RBW UBH / Avg Tup Pis  #Sups/Mode Position

2402 _8PSK.DAT 30915 24 Mor 2014 Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8PSK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
4 3.186 33.39 PK 32.8 -31.4 34.79 - - - - 0-360 99 v
1 3.198 34.01 PK 32.8 -31.2 35.61 - - - - 0-360 202 H
5 8.682 28.37 PK 35.9 -25.6 38.67 - - - - 0-360 202 Vv
2 8.774 28.48 PK 36 -25.8 38.68 - - - - 0-360 99 H
6 13.578 26.82 PK 38.8 -21.2 44.42 - - - - 0-360 202 Vv
3 16.87 25.48 PK 41.4 -18.9 47.98 - - - - 0-360 99 H

PK - Peak detector
FCC Partl5 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 24 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B
FCC ID: QDS-BRCM1080

DATE: JUNE 12, 2014
IC: 4324A-BRCM1080

8PSK, MID CHANNEL - 2441MHz

HORIZONTAL

UL Fremont,5m Chomber A

| Apr 2p14

21:58:

Project Number:13U16561

Client:Broadcom
Config:EUT with Loptop
Mode:Flid CH_2441_8PSK
Tested by;:T.Pham

Radiated Emissions 3-Meters

Peak Limit (dBuU/m

(dBul/m)

(dBuU/m)

Avg Limit

2 M

18
Frequency (GHz)

Suesp

Rarge (Gfiz) Ot RBM VBl / fvg T
1:1-3 PERK 3 futo/Cpled

w
1 30k / Log-Pur (Uideo!

Pts  Foups/Mode

6001 Inf/MAXH

Pasition

Rnge (6H2)
B-3bdegs H 3318

Dot RO VBl / Avg Tup Sueep
PERK 1M 3k / Log-Pur(Video: Auta/Cpled 16

Pis  Foups/Mode
Tnf MEXH

Fosition
8-360cegs H

441 _8PSK.DAT 30915 24 Mar 2814

Rev 9.5 31 Mor 2814

VERTICAL

UL Fremont,5m Chomber A

| Apr 2p14

21:58:00

Rodiated Emissions 3-Meters
Project Number:13U16561

Client:Broadcom
Config:EUT with Laptop
Mode:Mid CH_2441_8PSK
Tested by:T.Pham

Peak Limit (dBuU/m)

(dBulU/m)

Frequency (GHz)

Ronge (6H2) Dct RB Ul / fug Tup Sueep

Pts  Foups/Mods

Position Range (GH) Dot RBW VBl / vy Tup

Pis  Foups/Tode

Fosition

441 _8PSK.DAT 38915 24 Mar 2814

Rev 9.5 31 Mar 2814
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8PSK, MID CHANNEL - 2441MHz, DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
4 6.289 30.4 PK 355 -28 37.9 - - - - 0-360 99 v
1 6.863 29.99 PK 35.6 -27.4 38.19 - - - - 0-360 202 H
5 9.964 27.09 PK 37 -24 40.09 - - - - 0-360 202 Vv
2 10.109 26.34 PK 371 -23.7 39.74 - - - - 0-360 202 H
6 16.93 24.72 PK 41.4 -18.9 47.22 - - - - 0-360 99 Vv
3 16.935 25.26 PK 41.4 -18.9 47.76 - - - - 0-360 99 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
FCC Part15 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 24 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8PSK, HIGH CHANNEL - 2480 MHz

HORIZONTAL
UL Fremont,5m Chamber A 1 Apr 2814 22:18:083
Radiated Emissions 3-Meters

Project Number:13U16561
188 Client:Broadcom
Config:EUT with Loptop
Mode:High CH_2488_8FSK
ag Tested by:T.Phem

118

80

Peak Limit (dBuU/m)

78

60

Avg Limit (dBuU/m)

(dBuU/m)

50

O L
IR v g

49

38

18
Frequency (GHz)

Range (@Hiz) Dt FGW Ul / fvg Tgp Sueep Pts  fowps/Mode  Pasition Ronge (62 Dot RG0  VEH / Avg Tup Sucep Pls fawo/fods  Pooilion
PERK 1M 3ok / Log-PurCUideo) Auto/Cpled 6031 Inf/MAXH  B-3Bdegs H 3318 PEAC M 3k / Log-Par(ideo) Auto/Cpled 16k Inf/MXH  B-36ddegs H

[2488_8PSK_new.DAT 38915 24 Mar 2014 Rev 9.5 31 Mar 2014

VERTICAL

IW@UL Fremont,5m Chamber A 1 Apr 2814

Rodioted Emissions 3-Meters

Project Number: 3016561
100 Client:Broadcom
Config:EUT with Laptop
Mode:High CH_2488_8PSK
[z Tested by:T.Pham

(dBulU/m2

Avg Limit (dBul/m)

18
Frequency (GHz)

Rorge (GHiz) Det R UBd / fug Top Sucep Plo Fowpa/Mode  Pasition Range (6Hz) Dot RE0 VBH / Avg Tup Sueep Pls fowpo/fods  Position

[2488_8PSK_new .DAT 38915 24 Mar 2814 Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8PSK, HIGH CHANNEL - 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
2 *25 34.93 PK 324 -22.8 44.53 - - 74 -29.47 0-360 202 v
5 *4.264 33.82 PK 33.6 -30.9 36.52 - - 74 -37.48 0-360 202 Vv
1 2.46 35.14 PK 323 -22.8 44.64 - - - - 0-360 202 Vv
3 7.772 29.28 PK 35.7 -26 38.98 - - - - 0-360 202 H
6 7.778 28.54 PK 35.7 -26 38.24 - - - - 0-360 99 Vv
4 13.614 26.86 PK 38.8 -21.5 44.16 - - - - 0-360 202 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*2.498 42.92 PK2 324 -22.7 52.62 - - 74 -21.38 89 263 "
*2.498 31.87 MAv1 324 -22.7 41.57 54 -12.43 - - 89 263 "
*4.265 40.87 PK2 33.6 -30.9 43.57 - - 74 -30.43 2 275 \%
*4.274 30.82 MAv1 33.7 -31 33.52 54 -20.48 - - 2 275 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

FCC Part15 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 24 Mar 2014

Rev 9.5 31 Mar 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8.3. WORST-CASE 18_26 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION)

PLOT
WB5UL EMC | Apr 2814 21:19:16
RF Emissions
Order Number:13U16561
85 Client:Broadcom
Configuration EUT with Loptop
Mode:loret Cose _ 18-26GHz
85 Tested by / SN:T.Pham
75 Feak Limit (dBul/m)
65
E
g 55 Avg Limit CdBUU/m)
B
om
3 3 5]
= % N PR NPT L R
14 . oY Dot it i i P gt i o
5 AR o ?Jthﬁwwww ol it A Ay
25
15
18 26
Freguency (GH=z)
Fange (6H2) Dot RN VEW / Avg Tup Sueep Fis_ #5ups/tods Fange (6f2) Det  RBU  VEW / fvg Tup Sueep Fts  #oupsiiode L
11825 PERK M 3 futo/Cpled 1282 It /MAXH
18-26GH= Te=t.TST 36915 23 Aug 2613 Rev 9.5 19 Jon 2614
Trace Markers
Marker Frequenc Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
y (dB/m) (dB) (dB) (dBuV/m) Limit Margin
Reading Reading (dB) (dBuVv/m)
(GHz) (dB)
(dBuv) (dBuVolts
)
1 19.186 39.33 PK 325 -235 -9.5 38.83 54 -15.167 74 -35.167
2 22.263 42.5 PK 33.2 -23.2 -9.5 43 54 -11 74 -31
3 24.008 43.37 PK 33.6 -22.8 -9.5 44.67 54 -9.333 74 -29.333
4 19.319 38.8 PK 325 -23.8 -9.5 38 54 -16 74 -36
5 22.31 41.3 PK 333 -23.1 -9.5 42 54 -12 74 -32
6 25.087 445 PK 33.9 -22.9 -9.5 46 54 -8 74 -28

PK - Peak detector

18-26GHz Test. TST 30915 23 Aug 2013 Rev 9.5 19 Jan 2014
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

8.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont,5m Chomber B 31 Mar ZB14

a5 :
|Rodicted Emissions - 3 Meters
| |Project Number: 1301656
7| Client :Brodeom
|| Config EUT with Laptap
i |Mode Uorst cose_ Below 1GHz

| Tested by:T.Phan

me

Frequency (MHz)

Ferge (Hz) el FBU  UBU 7 Fug Tp Sueep, Fis  FopaMode  Fosition Renge (M) Tet  FEU 0B : A e \5;, Suop Plo  Fopa/fod=  Position
1 II—EEB PEAK 128k 1M / Log-Fur(Videa) BAlsMHz 4081 Inf/WXH  B-36Bdegs H 3:206-Tead PEA I 28 1M/ Videa) .BBisMHz  BEA1 Inf/MAH  B-36Buegs H

FCC Part 15 Subpart C 30-1888MHz. TST 34915 28 Mor 2814 Rev 9.5 31 Mor 20814

VERTICAL PLOT

UL Fremont,Sm Chomber E 31 Mar ZB14 22:25

95
(I Radioted Emissions = 3 Meters
| |Project Number: 1301656
[l ient :Broadeem
|| Config EUT with Laptap
i [Mode :lorst cose_ Below 16Hz

i Tested by:T.Phon

P

.M.J "MWL, wbwiﬂ*““;”‘“ T

Pa, oy 'm‘f\ ‘ 1\ »"""'

Frequency (MHz)

el 1 VR 7 fug Tup Sues s FopaMods  Fasilion fange (i) Dol R UG 7 Avg Tup

FCC Part 15 Subpart C 38-1B@8MHz. TST 38915 28 Mor 2014 Rev 9.5 31 Mor 2814
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REPORT NO: 13U16561-4B DATE: JUNE 12, 2014
FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

EMISSIONS DATA

Trace Markers

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
5 32.465 30.05 PK 19.2 -28.8 20.45 40 -19.55 0-360 101 \%
1 76.4525 44.86 PK 8 -28.3 24.56 40 -15.44 0-360 400 H
6 99.615 45.22 PK 10.2 -28.1 27.32 43.52 -16.2 0-360 101 \%
2 99.9125 52.34 PK 10.3 -28.1 34.54 43.52 -8.98 0-360 300 H
3 299.8 55.07 PK 13.2 -26 42.27 46.02 -3.75 0-360 101 H
4 497.9 51.82 PK 17.6 -25.8 43.62 46.02 -2.4 0-360 200 H
7 499.6 47.72 PK 17.7 -25.8 39.62 46.02 -6.4 0-360 101 \
8 597.4 39.33 PK 18.5 -25.4 32.43 46.02 -13.59 0-360 300 \%

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
300.024 49.33 Qp 13.2 -26 36.53 46.02 -9.49 0 101 H
498.444 38.92 Qp 18 -25.7 31.22 46.02 -14.8 158 370 H

QP - Quasi-Peak detector
FCC Part 15 Subpart C 30-1000MHz.TST 30915 20 Mar 2014

Rev 9.5 31 Mar 2014
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FCC ID: QDS-BRCM1080 IC: 4324A-BRCM1080

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 i) 5l
" 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: 13U16561-4B DATE: JUNE 12, 2014
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6 WORST EMISSIONS

LINE 1 RESULTS

PLOT

UL Fremont, CA CE Room 3 Mar ZB14 21 .88 .43

Conducted RFI Uoltage

Project No:l13U16561
78 Client Nome:BROADCOM
Mode | /Dev ice : BCMI436B2CS

88

Test Uolt/Freq: 128U / 6BH=z
65 Test Bu:U.Ngugysn

o8

48

38

Line-L! dBCuloltsl

1
Freguerncy L[MH=1

Ronge [MHz] Det RBWLHz] UBW(Hz]l  Swesp Lake | Ronge [MHz1 Det RBUCHz] VBW[Hz]  Sweep Label
5-3a ) 18k Vo .12/4 BkHz Line—L1

(B

File: BLE-BT.DAT

DATA

Line-L1 .15 - 30MHz

Trace Markers

Met: C ted |CISPR11/22 CISPR11/22
Mark Frequency R ed.er T241LL1 LC Cables :rre;e a é Margin to a é Margin to
arker (MHz) eacing (dB) 183 (dB) | coding ass Limit (dB) ass Limit (dB)
(dBuV) dB(uVolts) | Quasi-peak Average

0.186 46.83 1 47.83 64.2 -16.37

0.186 26.56 1 27.56 - - 54.2

0.834 34.83 0.3 35.13

0.834 17.93 0.3 18.23

5.415 34.34 0.2 . 34.64

5.415 22.03 0.2 . 22.33

PK - Peak detector
Av - average detection
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LINE 2 RESULTS

PLOT

S8

UL Fremont, CA CE REoom 3 Mar Z&14 218848
Conducted RFI Voltaoge

Project No:13U16561
78 Clitnt Nome:BROADCOM
Mode | /Dev i ce : BCMI43682CS

Test Uolt/Freq: 128U / 6BHz
58 S N Test Bu:U. Nguyen

o8

48

38

Line-L2 dBtulalts)

1 Td
Freqguermncy [MH=]

Ronge CMHz1 Det RBWCHz] UBWLHz1  Sweep Lobe | Ronge CMHz1 Det RBWCHz] UBWCHz1  Sweep
1:.15-38 PR/B 16k nfa A=/4,5kHz Line-L1

File: BLE-BT.DAT

DATA

Line-L2 .15 - 30MHz

Trace Markers

Mark Frequency RMe;ler T241LL2 LC Cables C:rre;ted CIS;RMéZZ Margin to CIS;RlléZZ Margin to
arker (MHz) eading dB) | 283 (@8) | "¢*"8 ass Limit (dB) ass Limit (dB)
(dBuv) dB(uVolts) | Quasi-peak Average

0.186 45.73 11 0 46.83 64.2 -17.37

0.186 25.52 11 0 26.62

4.605 35.08 0.2 0.1 3538

4.605 19.36 0.2 0.1 19.66

27.0555 30.29 0.3 0.3 30.89

27.0555 13.85 0.3 0.3 14.45

PK - Peak detector
Av- average detection
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