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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11b/g/n/a/ac 3X3 WLAN + Bluetooth PCI-E Custom
Combination Card
MODEL.: BCM943602CDP
SERIAL NUMBER: Conducted: FC84495000FR0OV45
Radiated: FC84495000FR0OV45
DATE TESTED: MARCH 24 — MAY 13, 2015
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 4 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:
FRANK IBRAHIM Lionel Lara
PROGRAM MANAGER EMC 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,
ANSI C63.10-2013, ANSI C63.4-2014, FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN
Issue 4, 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.

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
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
X] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 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 802.11b/g/n/a/ac 3X3 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 12.30 16.982
2402 - 2480 Enhanced 8PSK 11.22 13.243
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes an 802.11a/b/g/nfac WLAN/BT antenna with a maximum gain of 6.56 dBi for
BT.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed in the Laptop equipment during testing was 5.6.0.9020.

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

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT can only be setup in desktop orientation; therefore all radiated testing was performed
with the EUT in desktop orientation.

Radiated emission below 1GHz, 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 J3 (WF1) was used for testing BT.
Based on client’s input, there is no colocation among different radios.

EUT has AFH mode for BT.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop HP EliteBook 2730p 2CE8487Zmt N/A
AC Adapter HP PPPO14L-SA W97950ELLVC685 |N/A
Catalyst PCle. Board Enterprises Inc. NA NA DoC
/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector |Cable Type [Cable Length|Remarks
No ports Type (m)
AC 1 Us115v Unshielded 1
DC 1 19Vdc Unshielded 1.5 Ferrite on Laptop end
USB 1 USB Unshielded ]0.5
TEST SETUP

The EUT is installed on a jig board and is connected to the laptop with a USB cable. Test
software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

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 T No. | Cal Date | Cal Due
Radiated Software UL ULEMC Ver 9.5, July 22, 2014
Line Conducted Software UL ULEMC Ver 9.5, May 17, 2012
Bilog Antenna 30-1000MHz Sunol JB1 136 09/10/14 | 09/10/15
Horn Antenna 1-18GHz ETS 3117 130 01/15/15 | 01/15/16
Horn Antenna 18-26GHz ARA SWH-28 125 05/09/14 | 05/09/15
Preamp 10kHz-1000MHz Sonoma 310 300 11/01/14 | 11/01/15
Preamp 1-8GHz Miteq AMF-4D-01000800-30-29P 782 11/18/14 | 11/18/15
Preamp 1-18GHz Miteq AFS42-00101800-25-2-42 492 08/09/14 | 08/09/15
Preamp 1-26.5GHz Agilent 8449B 404 04/06/15 | 04/06/16
Spectrum Analyzer 3kHz - 44GHz Agilent N9030A 908 09/05/14 | 09/05/15
Spectrum Analyzer 9kHz - 40GHz HP 8564E 106 08/06/14 | 08/06/15
Coaxial Switchbox Agilent SP6T 927 09/15/14 | 09/15/15
3GHz HPF Micro-Tronics HPM17543 486 04/07/14 | 04/07/15
EMI Test Receiver Rohde & Schwarz ECSI 7 212 08/14/14 | 08/14/15
Spectrum Analzer 3Hz to 44GHz Agilent E4440A 123 10/28/14 | 10/28/15
Power Meter Agilent N1911A 377 06/30/14 | 06/30/15
Power Sensor Agilent E9323A 399 05/02/14 | 05/02/15
LISN for Conducted Emissions FCC 50/250-25-2 24 01/16/15 | 01/16/16
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7. MEASUREMENT METHODS
For FCC testing:

AC Power-line conducted emissions: ANSI C63.10-2009, Section 6.2.

Radiated emissions: ANSI C63.10-2009, Sections 6.5 and 6.6.

Conducted TX spurious emissions: ANSI C63.10-2009, Section 5.5, 5.6 & 7.7.10.

Occupied bandwidth (20 dB): ANSI C63.10-2009, Section 6.9.1.

Band-edge measurements for RF conducted emissions: ANSI C63.10-2009, Section 7.7.9

Carrier frequency separation: ANSI C63.10-2009, Section 7.7.2

Number of hopping frequencies: ANSI C63.10-2009, Section 7.7.3.

Average time of occupancy (dwell time): ANSI C63.10-2009, Section 7.7.4.

Peak output power: ANSI C63.10-2009, Section 6.10.1.

On time and duty cycle: KDB 558074, Section 6.0.

For IC testing:

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.

Radiated emissions: ANSI C63.10-2013, Sections 6.5 and 6.6.

Conducted TX spurious emissions: ANSI C63.10-2013, Sections 5.5, 5.6 & 7.8.8.

Conducted RX spurious emissions: ANSI C63.4-2014, Sections 12.2

Occupied bandwidth (20 dB): ANSI C63.10-2013, Sections 6.9.2.

Occupied bandwidth (99% dB): ANSI C63.10-2013, Sections 6.9.3.

Band-edge measurements for RF conducted emissions: ANSI C63.10-2013, Sections 6.10.

Carrier frequency separation: ANSI C63.10-2013, Sections 7.8.2.

Number of hopping frequencies: ANSI C63.10-2013, Sections 7.8.3.

Average time of occupancy (dwell time): ANSI C63.10-2013, Sections 7.8.4.

Peak output power: ANSI C63.10-2013, Sections 7.8.5.

On time and duty cycle: ANSI C63.10-2013, Section 11.6.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) | (msec) (linear) (%) (dB)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 100.000 | 100.000 1.000 100.00% 0.00
Bluetooth 8PSK 100.000 | 100.000 1.000 100.00% 0.00
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

# Agilent 13:39:48  Mar 24, 2015 RL |Freq/ChanneI

Mkrl o s Center Freq
Rot 20 dBn #Atten 30 dB 9.07 dBml 240200000 GHz
Log

1@ Start Freq
dB/ 2.49200000 GHz
i
dB Stop Freq
2. 40200000 GHz

CF Step
1.00000088 MHz
Auto Man

#PAvy

Center 2.402 086 GH Span @ Hz

Res BH 1 MHz #BH 56 MHz Sweep 100 ms (1081 pts)

Markar Trace Typa ¥ Axis Amplituda
1 [&D) Time Az 9.87 dBm

Freq Offset
B.660006600 Hz

Signal Track
On Off

DUTY CYCLE 8PSK MODE

H: Agilent 22:17:08 Apr 7, 2015 R T |Freg/Channel

Mkr1 0s

Certer Freq
Rel 20 dB Atten 20 dB 8.17 dB
SPoak I — n = [| 2.44100000 GHz

Start Freqg
2.44100000 GHz

Stop Freqg
2.44100000 GHz

CF Step
8.00000000 MHz
Auta Man

Center 2.441 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10 ms (601 pis)

Maiker Tiace X Auiz Amplitude
1 11 Os 8.17 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On i
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8.2.

8.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

BASIC DATA RATE GFSK MODULATION

None; for reporting purposes only.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 938.3 893.4926
Middle 2441 940.2 893.0204
High 2480 938.3 893.8132
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20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 14:11:28 Mar 24, 2015

Fef 20 dBm Atten 28 dB

RL
a Mkrl 938.3 kHz
8.1z dB

#Peak

Center 2,402 @
#Res BH 22 kHz #\BH 68 kHz

BANDWIDTH MID CH
s Agilent 14:16:14 Mar 24, 2015

Ref 26 dBm Atten 28 dB

Span 2.867 MHz
#5weep 100 ms (1001 pts)

RL
a Mkrl 948.2 kHz
-3.88 dB

#Peak

Center 2.441 0
#Res BH 22 kHz #UBH 63 kHz
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BANDWIDTH HIGH CH
% Agilent 14:39:15 Mar 24, 2815 RL

a Mkrl 938.3 kHz
Ref 28 dBm Atten 20 dB -3.89 dB
#Peak
Log
18
dB/
Offst

Center 2.430 @ Span 2.867 MHz
#Res BH 22 kHz #BH 68 kHz #3weep 100 ms (1001 pts)
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99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 14:12:19 Mar 24, 2015 RL [ Measure

Ch Freq 2.402 GHz Trig Freel Meas Off

Occupied Bandwidth [Averages: 160 | |

| Channel Power
Ref 28 dBm #Atten 20 dB
#5arn | Occupied BH
Log |

10 -
4B/ E—camn
Offst |

121 L ’
dB it 1.

ACP

M Muti carrier
Center 2.402 0G0 © GHz Span 1.79 MHz Power
#Res BH 22 kHz #UBH 63 kHz #Sneep 168 ms (1001 pts) b s
; X - - ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
893.4926 kHz x dB -20.00 dB
More

Transmit Freq Error  -19.978 kHz 1 of 2
% dB Bandwidth 894,181 kHz* v

BANDWIDTH MID CH
W Agilent 14:19:24 Mar 24, 2615 RL | Measure

Ch Freq ©2.441 GHz Trig Freel Meas Off

Occupied Bandwidth [Averages: 168 | |

| Channel Power
Ref 28 dBm #Htten 20 dB

#5amp Occupied BH
Log

4B/ . EX TP ally
Offst | gl
121 L

B A

ACP

Multi Carrier
Center 2.441 0G0 © GHz Span 1.773 MHz Power
#Res BH 22 kHz #UBH 63 kHz #Sweep 1600 ms (1001 pts) > s
: - - - ower Stat
Occupied Bandwidth Occ BN % Pur  99.00 7 CCDF
893.0204 kHz x dB -20.00 dB
More

Transmit Freq Error  -18.195 kHz 1 af >
% dB Bandwidth 897.018 kHz* o
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BANDWIDTH HIGH CH
# Agilent 14:31:30 Mar 24, 2015 RL [ Heasure

Ch Freq 2.48 GHz Trig Free Meas Off

Occupied Bandwidth [Averages: 180 | |

| Channel Power
Ref 26 dBm #Atten 20 dB
#5arp Occupied BH
Log .

Offst
121 g, s
d6

dB
/ ‘ ACP

Multi Carrier

Center 2.480 BA@ © GHz Span 1.786 MHz Power
#Res BH 22 kHz #YBH 68 kHz #3weep 100 ms (1001 pts)

; - . - Power Stat
Occupied Bandwidth Occ BH % Pur  99.80 % CCDF

893.8132 kHz x dB -20.00 dB

Transmit Freq Error  167.35%4 Hz 1Hofre2
% dB Bandwidth 889069 kHz* v
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.2.2. 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.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

ALIGN AUTO | 09:45:44 AM Mar27, 2015
#Avg Type: RMS TRACE 3456 Frequency
PNO: Wide [, 11ig: Free Run Avg|Hold:>100/100 TYPE I\PA
IFGain:Low Atten: 20 dB DET|

Auto Tune|

Ref Offset 10.4 dB
E%gBIdiv Ref 20.00 dBm

Center Freq|
2.441000000 GHz

StartFreq|
2.438500000 GHz

Stop Freq|
2.443500000 GHz

CF Step
500.000 kHz
[Auto Man

Freq Offset|
0Hz

Center 2.441000 GHz Span 5.000 MHz
#Res BW 510 kHz VBW 510 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.2.3. 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.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 Channels were declared by the client.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
W Agilent 15:45:24 Mar 24, 26815 RL [Freg/Channel

s Mkrl 56.3 MHz Center Freq
Egia.’i@ dBrn Atten 20 dB =212 dB I 11060000 GHz
Log ;
10 StartFreq
B/ 2390008008 GHz
Offst |
121 3
12 < Stop Freq
249000808 GHz

CF Step
Lafl 18.06666808 MHz
gnv Futo Man

Wl 52 Freq Offset

$3 FCL_ ‘ 0.06000800 Hz
AR

£0f2:

FT Signal Track
Sw:n On Off

Center 2,440 B GHz Span 198 MHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 28 ms (1001 prs)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT)
= Agilent 15:19:45 Mar 24, 2015 RL [Freq/Channel

Center Freq

Egii@ dBrm Atten 20 dB |‘ 2.41500000 GHz
T ’ StartFreq

2. 46000000 GHz
StopFreqg
243000000 GHz

CF Step
3.00000000 MHz
Huto Man

Freq Offset
B.ABEEEEEE Hz

Signal Track
On Off]

Center 2.415 88 GHz Span 30 MHz
#Res BEH 380 kHz #UBH 360 kHz Sweep 20 ms (1001 pts) ‘
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT)
- Agilent 15:28:14 Mar 24, 20815 RL [Freg/Channel

Center Freq

Egia.’i@ dBrn Atten 20 dB ‘ 2.44500000 GHz
- StartFreq
2.43000000 GHz
StopFreq
2.46000000 GHz

CF Step
3.60000000 MHz
Auto Man

Freq Offset
B.6AREEEREE Hz
Signal Track
0On Off]

Center 2,445 B8 GHz Span 38 MHz
#Res BH 300 kHz #UBH 300 kHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)
- Agilent 15:37:54 Mar 24, 2615 RL [Freg/Channel

Center Freq
Eg;fk@ dBm ftten 20 dB ‘ 2.47580000 GHz
Log
10 StartFreq
dB/ 246000000 GHz
Offst
: StopFreqg
249000000 GHz

CF Step
3.00000000 MHz
Huto Man

Freq Offset
B.ABEEEEEE Hz

Signal Track
On Off]

Center 2.475 B8 GHz Span 30 MHz
#Res BEH 380 kHz #UBH 360 kHz Sweep 20 ms (1001 pts) ‘
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REPORT NO: 15U20173-E4A

FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.2.4. 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.

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 0.388 32 0.124 0.4 -0.276
DH3 1.65 18 0.297 0.4 -0.103
DH5 2.92 10 0.292 0.4 -0.108
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.388 8 0.031 0.4 -0.369
DH3 1.65 4.50 0.074 0.4 -0.326
DH5 2.92 2.5 0.073 0.4 -0.327
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

PULSE WIDTH - DH1

PULSE WIDTH - DH1

RL Q SENSE:INT| ALIGN AUTO 142! .
L Trig Delay-850.0 ys  #Avg Type: RMS TRAGE[T =35 5 Frequency
PNO: Wide —»— 1rig: Video T ‘ ,,,,,,,,,,
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.4 dB
10 ¢B/div. Ref 20.00 dBm
Log
CenterFreq|
oo 2.441000000 GHz|
0.o0
StartFreq|
o0 2.441000000 GHz|
W
nh Stop Freq
2.441000000 GHz|
-30.0
CF Step
00 1.000000 MHz
IAuto Man
-60.0
Freq Offset|
50.0 P HMEy &l L Ll LA
0 Hz
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
IMSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

ALIGN AUTO 11:43:43 AM Mar27, 2015
#Avg Type: RMS TRAGE[L -3 15 6 Frequency

PNO: Wide —»— 1rig: Free Run T ‘ A
IFGain:Low Atten: 20 dB DET|P

Auto Tune|
Ref Offset 10.4 dB

10 ¢Bidiv Ref 20.00 dBm
Log

Center Freq|
jili} 2.441000000 GHz

StartFreq|
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz
[Auto Man

Freq Offset|
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

PULSE WIDTH — DH3

PULSE WIDTH — DH3

RL Fl SENSE:INT| ALIGN AUTO :39: ,
’7 Trig Delay-1.500 ms ~ #Avg Type: RMS TRAGE” 53456 Frequency
PNO: Wide —»— 1rig: Video T ‘ ,,,,,,,,,,
IFGain:Low Atten: 20 dB DeT|P
Auto Tune
Ref Offset 10.4 dB
10 ¢Bidiv. - Ref 20.00 dBm
Log
Center Freq|
e 2.441000000 GHz
o.oo
StartFreq|

2.441000000 GHz

nh Stop Freq
2441000000 GHz

CF Step
Hon 1.000000 MHZ]
IAuto Man
-60.0
Freq Offset|
50.0 aLL ek U LA
0 Hz
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
IMSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

ALIGN AUTO 11:40:27 AM Mar 27, 2015
#Avg Type: RMS TRAGE[L -3 15 6 Frequency

PNO: Wide —»— 1rig: Free Run T ‘ A
IFGain:Low Atten: 20 dB DET|P

Auto Tune|
Ref Offset 10.4 dB

10 ¢Bidiv Ref 20.00 dBm
Log

Center Freq|
jili} 2.441000000 GHz

StartFreq|
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz
[Auto Man

Freq Offset|
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

PULSE WIDTH — DH5

PULSE WIDTH — DH5

RL Q SENSE:INT| ALIGN AUTO 1371 .
L Trig Delay-3.000 ms _ #Avg Type: RMS TRAGE[T =35 5 Frequency
PNO: Wide —»— 1rig: Video T ‘ ,,,,,,,,,,
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.4 dB
10 ¢B/div. Ref 20.00 dBm
Log
CenterFreq|
oo 2.441000000 GHz|
0.o0
StartFreq|
o0 2.441000000 GHz|
nh Stop Freq
2.441000000 GHz|
-30.0
CF Step
00 1.000000 MHz
IAuto Man
-60.0
Freq Offset|
60.0
0 Hz
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS.

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

ALIGN AUTO 11:38:01 AM Mar27, 2015
#Avg Type: RMS TRAGE[L -3 15 6 Frequency

PNO: Wide —»— 1rig: Free Run T ‘ A
IFGain:Low Atten: 20 dB DET|P

Auto Tune|
Ref Offset 10.4 dB

10 ¢Bidiv Ref 20.00 dBm
Log

Center Freq|
jili} 2.441000000 GHz

StartFreq|
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz
[Auto Man

Freq Offset|
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.2.5. PEAK OUTPUT POWER

LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

RSS-210 Clause A8.4 (2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

RESULTS

For 75 or more hopping channels

Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 12.30 6.56 29.44 -17.14
Middle 2441 12.28 6.56 29.44 -17.16
High 2480 12.14 6.56 29.44 -17.30
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

OUTPUT POWER

PEAK POWER LOW CH
i Agilent 15:49:19 May 13, 2015 R T
Mkr1 2.401 983 GHz

12.30 dBm

Freg/Channel

Certer Freq
240200000 GHz

‘ Stait Freq
239950000 GHz
Stop Freq

2 40450000 GHz

CF Step
500.000000 kHz
Auto Man

Rel 20 dBm
#Peak

#Atten 20 dB

M1 52
53 FC
A4
nii):
FTun
Swp

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

Center 2.402 000 GHz
#Res BW 3 MHz

Span 5 MHz
Sweep 1.04 ms (1201 p1s)

VBW 3 MHz

PEAK POWER MID CH
W Agilent 15:61:48 May 13, 2015 R T

Mkr1 2.440 929 GHz
12.28 dBm

Freg/Channel
Rel 20 dBm

Certer Freg

#Peak 244100000 GHz
Log

10 Stait Freq

dB/ 2 43850000 GHz
Ofist
10.7

dB Stap Freq

2 44350000 GHz

CF Step
£00.000000 kHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track

#Atten 20 dB

#PAvg

M1 52
S3 FC
AA
afi):
FTun

Swp

Cn

[

Center 2.441 000 GHz
#Res BW 3 MHz

Span 5 MHz

VBW 3 MHz Sweep 1.04 ms (1201 pts)

—
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

PEAK POWER HIGH CH

W Agilent 15-53-13 May 13, 2015 R T |Freg/Channel

Mkr1 2.479 850 GHz
Ref 20 dBm #Atien 20 dB 1214 dBm || Certer Freq
#Peak 243000000 GHz

Log

10 Stait Freq

dB/ 2.47750000 GHz

Offst

10.7

dB ‘ Stop Freq
2.48250000 GHz

CF Step
500.000000 kHz
Auto Man

M1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

a(i): :
FTun Signal Track
Swp On cif

Center 2.480 000 GHz Span 5 MHz ‘
#Res BW 3 MHz VBW 3 MHz Sweep 1.04 ms (1201 p1s)

#PAvg
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REPORT NO: 15U20173-E4A

FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.2.6. AVERAGE OUTPUT POWER

LIMIT

None; for reporting purposes only.

RESULTS
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.24
Middle 2441 12.25
High 2480 12.10
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 14:24:47 Mar 24, 2015

Ref 20 dBm Atten 20 dB

RL
Mkrz 2.400 800 GHz
-51.63 dBm

#Peak

Center 2,400 088 GHz
#Res BW 100 kHz #UBK 300 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

Markar Trace Tvpe * Axiz
1 (&) Fraeg 2.488 BAB GHz
2 (4] Freg 2,488 BAA GHz

Amplituda
-51.63 dBm
-51.63 dBm

LOW CHANNEL SPURIOUS
s Agilent 14:27:32 Mar 24, 2015

RL |Freq/ChanneI

Ref 20 dBm Atten 20 dB

Center Freq

#Peak 1

13.9158086 GHz

Start Freq
30.0006000 MHz

StopFreq
26.0000008 GHz

CF Step

2.09708086 GHz

Auto Man

Start 38 MHz
#Res B 1606 kHz

Stop 26.006 GHz
#UBH 300 kHz Sweep 2482 5 (8192 pts)

Freq Offset

Marker Trace Type # Axiz
1 1 Freq 2.482 GHz
2 1 Freqg 1.441 GHz

Amplitude
8.78 dBn
-51.22 dBm

0.00BROEDE Hz

Signal Track
0ff]

On

Page 34 of 93

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701I
FAX: (510) 661-0888



REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
% Agilent 14:20:11 Mar 24, 2015

Ref 20 dBm Atten 28 dE

RL

Mkrl 2.448 385 GHz
8,55 dBm

#Peak

Center 2.441 888 GHz

#Res BH 100 kHz #JBW 300 kHz

MID CHANNEL SPURIOUS

Span 15 MHz
Sweep 1.467 ms (1001 pts)

W Agilent 14:21:14  Mar 24, 2615

RL

|Freq/ChanneI

Ref 20 dBm

Atten 20 dB

Center Freq
13.8156800 GHz

#Peak

1
.

| Start Freq
| 30.0006000 MHz

StopFreq
26.0000008 GHz

CF Step

2.09708086 GHz

Auto Man

Start 38 MHz
#Res B 1606 kHz

#\YBH 380 kHz

Stop 26.006 GHz

Sweep 2482 5 (8192 pts)

Freq Offset
B.0EAAAEEE Hz

Marker Trace
1 (1
2 (1

Type
Frag
Freg

A Auiz
2.448 GHz
1.463 GHz

Amplitude
8.37 dBn
-56.39 dBm

Signal Track
0ff]

On
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

i Agilent 14:32:57 Mar 24, 2615

Ref 26 dBm Atte

n 20 dB

RL

Mkr2 2.483 928 GHz

-57.75 dBm

#Peak

Log
18

dB/

Offst

12.1

Lo
o

#PAvg

W1 sz

Center 2.483 500 GHz
#Res BH 186 kHz

#UBH 388 kHz

Sweep 1,467 ms (1801 pts)

Span 15 MHz

Markar Trace Type
1 1y Freg
2 1y Freg

H Axis
2,483 5AA GHz
2.483 928 GH=

Amplituda
-58.62 dBm
-57.75 dBm

HIGH CHANNEL SPURIOUS

- Agilent 14:34:48 Mar 24, 2015

RL

|Freq/ChanneI

Ref 20 dBm Atten 20 dB

Mkr2 1.488 GHz
-47.97 dBm

#Pegk 7

Center Freq
13.0156800 GHz

Log
1@

dB/

Offst

Start Freq
30.0006000 MHz

12.1

StopFreqg
26.0000000 GHz

#PAva |

CF Step
2.59700008 GHz
Auto Man

Start 38 MHz
#Res BN 106 kHz

#YBW 380 kHz

Stop 26.006 GHz

Sweep 2.482 5 (8192 pts)

Marker Trace
1 (1
2 (1

Type
Freg
Frag

% Axiz
2.481 GHz
1.488 GHz

Amplitude
7.58 dBm
-47.97 dBm

Freq Offset
000000006 Hz

Signal Track
On 0ff]

|
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

L

11:28:27 AM Mar 27, 2015

F #Avg Type: RMS TRAEE” 3456 Frequency
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 R ‘P:.'.:
IFGain:Low Atten: 20 dB DET]
Auto Tune|

Ref Offset 10.4 dB
‘IL%gBIdiv Ref 20.00 dBm

Center Freq|
100 2.400000000 GHz

StartFreq|
2.390000000 GHz|

Stop Freq|
2.410000000 GHz|

CF Step
2.000000 MHz|
JAuto Man

Freq Offset|
0 Hz

Center 2.40000 GHz Span 20.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

HIGH BANDEDGE WITH HOPPING ON

ALIGN AUTO 11:34:41 AM Mar 27, 2015
#Avg Type: RMS TRAEE” 3 Frequency
PNO: Wide O Trig: Free Run Avg|Hold:>100/100 A
IFGain:Low Atten: 20 dB

Auto Tune|
Ref Offset 10.4 dB
‘IL%gBIdiv Ref 20.00 dBm

Center Freq|
2.483500000 GHz

StartFreq|
2.473500000 GHz|

Stop Freq|
2.493500000 GHz|

CF Step
2.000000 MHz|
JAuto Man

Freq Offset|
0 Hz

Center 2.48350 GHz Span 20.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A

FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.3.

8.3.1. 20 dB AND 99% BANDWIDTH

LIMIT

ENHANCED DATA RATE 8PSK MODULATION

None; for reporting purposes only.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1369 1225.4
Middle 2441 1367 1229.6
High 2480 1367 1223.7
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

20 dB BANDWIDTH

BANDWIDTH LOW CH
% Agilent 14:44:16 Mar 24, 2015

Ref 20 dBm

Atten 20 dB

RL
a Mkrl 1.369 MHz
8.79 dB

#Peak

Center 2.4682 0
#Res BH 22 kHz

BANDWIDTH MID CH
s Agilent 14:40:01 Mar 24, 2015

Ref 20 dBm

#YBH 68 kHz

Atten 28 dB

Span 3.815 MHz
#3weep 100 ms (1001 pts)

RL
a Mkrl 1.367 MHz
-0.5% dB

#Peak
Log

18
dB/

Offst

Center 2,441 @
#Res BN 22 kHz

#YBH BE kHz
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

BANDWIDTH HIGH CH
% Agilent 14:53:07 Mar 24, 2015

Ref 20 dBm

Atten 20 dB

RL

a Mkrl 1.367 MHz
-3.24 dB

#Peak
Log

18
dB/

Offst
12.1
dB

1R

Center 2,480 000 GHz

#Res BH 22 kHz

#UBH 63 kHz #3neep

Span 3.01 MHz
108 ms (1061 pts)

99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 14:45:16 Mar 24, 2015

RL

| Measure

Ch Freq 2.402 GHz
Occupied Bandwidth

Trig Frees
[Averages: 108 | |

1 Meas Off

#Samp
Log
18
dB/
Offst
121
dB

Ref 20 dBm

#Atten 2@ dB

| Channel Power

‘ Occupied BH

ACP

Multi Carrier

Center 2,402 900 @ GHz
#Res BW 22 kH=z #\BH 68 kHz

Span 2.468 MHz
#Sweep 100 ms (1001 pts)

Power

Occupied Bandwidth

1.2254 MHz

Transmit Freq Error  -13.193 kHz
% dB Bandwuidth 1.355 MHzx

Occ BH % Pur 99.00 %
x dB -26.00 dB

Power Stat
CCDF

More
1of2
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REPORT NO: 15U20173-E4A

FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

BANDWIDTH
# Agilent 14:40:35

MID CH
Mar 24, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

2.441 GHz

Trig Free

|Huerages: 168

Meas Off

Ref 20 dBm

#Atten 20 dB

|ChanneIPower

#Samp

Log

1@

‘ Occupied BH

dB/

Offst

121

dE

H:

Multi Carrier

| [
Center 2,441 00O @
#Res BH 22 kHz

GHz
#JBH 63 kHz

Span 2.463 MHZ
#5weep 108 ms (10601 ps)

Power

Transmit Freq Er
% dB Bandwidth

Occupied Bandwidth
1.2296 MHz

Occ BH % Pwr
% dB

-11.786 kHz
1.358 MHz*

ror

99.90 ¥
-20.88 dB

Power Stat
CCDF

More
1of 2

BANDWIDTH

HIGH CH

¥ Agilent 14:54:10 Mar 24, 2015

RL

| Measure

Occupied Bandwidth

Ch Freq

2.48 GHz

Trig Free

|Huerages: 168

1 Meas Off

Ref 28 dBm

#Atten 28 dB

| Channel Power

#Samp

‘ Occupied BH

H:

Multi Carrier

|
Center 2,480 006 &
#Res B 22 kHz

GHz
#YBH 65 kHz

Span 2457 MHZ
#5weep 100 ms (1001 pts)

Power

% dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Occ BH % Pwr
% dB

1.2237 MHz

-9.306 kHz
1.356 MHz*

99.98 ¥
-20.00 JB

Power Stat
CCDF

More
1of2
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.3.2. 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.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESULTS

HOPPING FREQUENCY SEPARATION

H

ALIGN AUTO 09:55:25 AM Mar27, 2015

NTTE : o Frequency
#Avg Type: RMS TRACE 3456
’7 FNO:Vﬁ Trig: Free Run Avg|Hold:>100/100 T F
IFGain:Low Atten: 20 dB pet|P
Auto Tune|
Ref Offset 10.4 dB
10 ¢Bidiv  Ref 20.00 dBm
Log
CenterFreq|
10.0 2.441000000 GHz|
000
StartFreq|
Lon 2438500000 GHz|
nh Stop Freq
2.443500000 GHz|
300
CF Step
00 500.000 kHz
IAuto Man
500
Freq Offset|
60.0
0 Hz
700
Center 2.441000 GHz Span 5.000 MHz
#Res BW 510 kHz VBW 510 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.3.3. 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.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 channels were declared by the client.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

NUMBER OF HOPPING CHANNELS

N

ALIGN AUTO | 09:59:45 AM Mar27, 2015
| #Avg Type: RMS TRAGE[L 23456 Frequency

PNO: Fast o 11g: Free Run Avg|Hold:>100/100 TYPE| M AR
IFGain:Low Atten: 20 dB DET|P

Auto Tune,|
Ref Offset 10.4 dB
lggsfdiv Ref 20.00 dBm

CenterFreq|
00 2.440000000 GHz|

StartFreq
2.380000000 GHz

Stop Freq|
2.480000000 GHz

CF Step
10.000000 MHz|
[Auto Man

Freq Offset|
0Hz

Center 2.44000 GHz Span 100.0 MHz
#Res BW 1.0 MHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS.

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

ALIGN AUTO  [10:06:21 AM Mar27, 2015
#Avg Type: RMS TRACE 3456 Frequency
PNO: Wide [, 11ig: Free Run Avg|Hold:>100/100 TYPE I\PA
IFGain:Low Atten: 20 dB DET|

Auto Tune|
Ref Offset 10.4 dB
E%gBIdiv Ref 20.00 dBm

Center Freq|
jili} 2.415000000 GHz

StartFreq|
2.400000000 GHz

Stop Freq|
2.430000000 GHz

CF Step
3.000000 MHz|
[Auto Man

Freq Offset|
0Hz

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

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

#Avg Type: RM.
PNO: Wide (0 11ig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Auto Tune|
Ref Offset 10.4 dB
‘IL%gBIdiv Ref 20.00 dBm

Center Freq|
2.445000000 GHz

StartFreq|
2.430000000 GHz|

Stop Freq|
2.460000000 GHz|

CF Step
3.000000 MHz|
JAuto Man

Freq Offset|
0 Hz

Start 243000 GHz Stop 2.46000 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS.

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

ALTGN AUTO | 10:13:58 AMMar27, 2015
Q #Avg Type: RMS TRAGE” .56 Frequency
PNO-Wide — Trig: Free Run AvglHold:>100/100 TYPE| M

IFGain:Low © Atten: 20 dB oETP

Auto Tune|
Ref Offset 10.4 dB
1L%;iBIdiv Ref 20.00 dBm

CenterFreq|
2.475000000 GHz|

StartFreq|
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|
JAuto Man

Freq Offset|
0 Hz

Start 246000 GHz Stop 2.49000 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A

FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.3.4. 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.

RESULTS

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

8PSK (EDR) Mode
DH Packet | Pulse | Number of [ Average Limit Margin
Width Pulses in Time of
3.16 Occupancy
(msec) | seconds (sec) (sec) (sec)
DH1 0.396 31 0.123 0.4 -0.277
DH3 1.66 18 0.299 0.4 -0.101
DH5 2.93 10 0.293 0.4 -0.107

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 25 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Q 1 10:44:32 AMMar27,2015 [ _ |
L Trig Delay-1.000 ms _ #Avg Type: RMS TRAGE[T =35 5 Frequency
PNO: Wide —»— 1rig: Video T ‘ ,,,,,,,,,,
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.4 dB
‘I%gBIdiv Ref 20.00 dBm
CenterFreq|
10.0 2.441000000 GHz|
0.o0
StartFreq|
Lon 2441000000 GHz|
N
nh Stop Freq
2.441000000 GHz|
-30.0
CF Step
00 1.000000 MHz
IAuto Man
-60.0
Freq Offset|
-60.0 pLF R ey L [ A
0 Hz
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 2.000 ms (1001 pts)

MSG

STATUS.

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

ALIGN AUTO 10:47:35 AM Mar 27, 2015

#Avg Type: RMS

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.4 dB
Ref 20.00 dBm

TRAQET 3450 Frequency

T VAN
DE[‘P
Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq|
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

[Auto Man

Freq Offset|

0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS.
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum

RL

Q SENSE:INT| ALIGN AUTO
’7 Trig Delay-1.500 ms  #Avg Type: RMS

Trig: Video
Atten: 20 dB

PNO: Wide —»—
IFGain:Low

Ref Offset 10.4 dB

10 dBrdiv. Ref 20.00 dBm
Log

TR:GE”

Frequency

oer[P NNRN T

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq|
2.441000000 GHz|

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

VBW 1.0 MHz

Span 0 Hz
Sweep 5.000 ms (1001 pts)

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHZ|

JAuto Man

Freq Offset|
0 Hz

STATUS.

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

ALIGN AUTO 10:41:14 AM Mar27, 2015

#Avg Type: RMS

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.4 dB
Ref 20.00 dBm

TRAGE’— 3456

p/Control

™ e
DE[‘P

10 dBidiv
Log

0.0

Sweep Time
3160s

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

PULSE WIDTH — DH5

PULSE WIDTH — DH5

Q SENSE:INT| ALIGN AUTO :24:] |
L Trig Delay-3.500 ms _ #Avg Type: RMS TRAGE[T =35 5 Frequency
PNO: Wide —»— 1rig: Video T ‘ ,,,,,,,,,,
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.4 dB
10 ¢B/div. Ref 20.00 dBm
Log
CenterFreq|
oo 2.441000000 GHz|
0.o0
StartFreq|
o0 > 2.441000000 GHz|
W
nh Stop Freq
2.441000000 GHz|
-30.0
CF Step
00 1.000000 MHz
IAuto Man
-60.0
Freq Offset|
60.0
0 Hz
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts)
IMSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

RF ] ALIGN AUTO 10:33:26 AM Mar 27, 2015

[Sweep Time 3.160 s #Avg Type: RMS TRACET 2 305 6
PNO: Wide —»— 1rig: Free Run T ‘ ARAARAAY
IFGain:Low Atten: 20 dB DET|P

p/Control

Sweep Time
3160s

Ref Offset 10.4 dB

E%gBIdiv Ref 20.00 dBm

0.0

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 3.160 s (1001 pts)

STATUS.

MSG
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.3.5. PEAK OUTPUT POWER

LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

RSS-210 Clause A8.4 (2)

For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all
other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

RESULTS
Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 11.22 6.56 20.409 -9.189
Middle 2441 10.90 6.56 20.409 -9.509
High 2480 10.86 6.56 20.409 -9.549
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

OUTPUT POWER

PEAK POWER LOW CH
H Agilent 15:56:24 May 13, 2015

R T |FrequhanneI |
Rel 20 dBm

Mkr1 2.401 908 GHz

11.22 dBm Certer Freq

iPeak 2.40200000 GHz
Log

10 Start Freg

dB/ 2.39950000 GHz
Ofist
10.7

dB ‘ Stop Freq

2.40450000 GHz

CF Step
500.000000 kHz
#PAvg Auto Man

M1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

n(i):
FTun

#Atten 20 dB

Signal Track

Swp

On

Cif

Center 2.402 000 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 5 MHz
Sweep 1.04 ms (1201 p1s)

—

PEAK POWER MID CH

W Agilent 15:57:53 May 13, 2015

R T

|FrequhanneI |

Rel 20 dBm

#Atten 20 dB

Mkr1 2.440 933 GHz
10.90 dBm

#Peak

‘ Stait Freq
2 43850000 GHz

Certer Freq
2.44100000 GHz

Stop Freq
2.44350000 GHz

CF Step
£00.000000 kHz
Auta Man

M1 52
53 FC

AA
a):

FTun

Swp

Center 2.441 000 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 5 MHz
Sweep 1.04 ms (1201 p1s)

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

—
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

PEAK POWER HIGH CH
4 Agilent 15:59:18 May 13, 2015 R T

Mkr1 2.479 900 GHz
10.86 dBm

Freqg/Channel
Rei 20 dBm

Certer Freq
5peak 2.48000000 GHz
Log ] ]

10 Stait Freq

dBf 2 47750000 GHz

Ofist

10.7

dB Stop Freq
248250000 GHz

CF Step
500.000000 kHz
#PAvg Auto Man

V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

nii):
FTun
Swp

#Atten 20 dB

Signal Track
Cif

On

Span 5 MHz ‘
Sweep 1.04 ms (1201 p1s)

Center 2.480 000 GHz
#Res BW 3 MHz

VBW 3 MHz
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REPORT NO: 15U20173-E4A

FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.3.6. AVERAGE OUTPUT POWER

LIMIT

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 10.50 dB (including 10 dB pad and 0.5 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 8.80
Middle 2441 8.40
High 2480 8.35

Page 54 of 93

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

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



REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 14:46:14 Mar 24, 2015

Ref 20 dBm Atten 20 dB

RL

Mkrz 2.399 610 GHz
-53.87 dBm

#Peak

Center 2,400 088 GHz
#Res BW 100 kHz #UBK 300 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

Markar Trace Tvpe * Axiz
1 (&) Fraeg 2.488 BAB GHz
2 (4] Freg 2,399 618 GH=

Amplituda
-55.31 dBm
-53.67 dBm

LOW CHANNEL SPURIOUS
s Agilent 14:47:53 Mar 24, 2015

RL |Freq/ChanneI

Ref 20 dBm Atten 20 dB

Mkrz 1.441 GHz
-54.59 dBm

#Feak I

Center Freq
13.8156800 GHz

1
<

Start Freq
30.0006000 MHz

StopFreq
26.0000008 GHz

Auto

Start 38 MHz
#Res B 1606 kHz #UBH 300 kHz

Sweep 2482 5 (8192 pts)

Stop 26.006 GHz

Marker Trace Type # Axiz
1 1 Freq 2.482 GHz
2 1 Freqg 1.441 GHz

Amplitude
2.87 dBn
-54.59 dBm

On

CF Step
2.09706800 GHz

Freq Offset
B.0EAAAEEE Hz

Signal Track
0ff]

Man
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
% Agilent 14:41:41 Mar 24, 2015

Ref 20 dBm Atten 28 dE

RL
Mkrl 2.440 340 GHz
487 dBm

#Peak

Center 2.441 888 GHz
#Res BH 100 kHz #UBK 300 kHz

MID CHANNEL SPURIOUS
s Agilent 14:43:10 Mar 24, 2015

Span 15 MHz
Sweep 1.467 ms (1001 pts)

RL |Freq/ChanneI

Ref 20 dBm Atten 20 dB

Center Freq

#Peak |

13.9158086 GHz

1
<

Start Freq

30.0600000 MHz

StopFreq
26.0000008 GHz

CF Step
2.09706800 GHz

Auto Man

Start 38 MHz

#fies BH 108 kHz #\YBH 380 kHz Sweep 2.482 s (3192 pts)

Stop 26.006 GHz Freq Offset

0.00BROEDE Hz

Marker Trace A Auiz
1 (1 2.448 GHz
2 (1 1.466 GHz

Amplitude
2.37 dBn
-53.88 dBm

Signal Track
0ff]

On
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
% Agilent 14:54:31 Mar 24, 2015 RL
Mkr2 2.483 875 GHz

Ref 28 dBm Atten 28 dB -59.36 dBm
#Peak

Center 2.483 500 GHz Span 15 MHz
#Res BH 160 kHz #)BH 300 kHz Sweep 1.467 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplitude
1 (&) Fraeg 2.483 5HA GHz -E1.75 dBm
2 (&) Freg 2.483 875 GHz -59.36 dBm

HIGH CHANNEL SPURIOUS
% Agilent 14:57:08 Mar 24, 2015 |Freq/ChanneI

Center Freq
Egiazk@ dBm | Atten 20 dB 13.61588008 GHz
1
L

Start Freq
30.0006000 MHz

StopFreq
26.0000008 GHz

CF Step
2.59700008 GHz
Auto Man

Start 30 MHz Stop 26.006 GHz
#Res B 1606 kHz #UBH 300 kHz Sweep 2482 5 (8192 pts)

Marker Trace Type # Axiz Amplitude
1 (1 Frag 2.481 GH=z 2.64 dBn

z 1y Freg 1.488 GHz -51.88 dBm Slgnal Track
On Otf

Freq Offset
B.0EAAAEEE Hz
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

ALIGN AUTO _ [11:16:09 AM Mar27, 2015
#Avg Type: RMS TRAGE[L 23456 Frequency

PNO: Wide o 11ig: Free Run Avg|Hold:>100/100 TYPE|Mraraians:
IFGain:Low Atten: 20 dB DET|P

Auto Tune,|
Ref Offset 10.4 dB
lggsfdiv Ref 20.00 dBm

CenterFreq|
00 2.400000000 GHz|

StartFreq
2.380000000 GHz

Stop Freq|
2.410000000 GHz

CF Step
2.000000 MHz|
[Auto Man

Freq Offset|
0Hz

Center 2.40000 GHz Span 20.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS.

HIGH BANDEDGE WITH HOPPING ON

Analy.

ALIGN AUTO_ [11:10:39 AM Ma
#Avg Type: RMS TRACE[. 23156 Frequency

PNO: Wide 3 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

T MY
DE[‘P
Auto Tune|

Ref Offset 10.4 dB
‘IL%;iBIdiv Ref 20.00 dBm

CenterFreq|
2.483500000 GHz|

StartFreq|
2.473500000 GHz|

Stop Freq|
2.493500000 GHz|

CF Step
2.000000 MHz|
JAuto Man

Freq Offset|
0 Hz

Center 2.48350 GHz Span 20.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS.
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015

FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089
8.4. CONDUCTED RX SPURIOUS EMISSIONS
LIMITS

IC RSS GEN Issue 4, Section 7.1.3

Receiver-spurious emissions at any discrete frequency shall not exceed 2 nW in the band 30-
1000 MHz, nor 5 nW above 1000MHz.
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

RESULTS

RX SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL 30 to 1000MHz

e Agilent 19:13:24 Apr 8, 2015

R T

Freq/Channel

Rel -10 dBm

#Atten 6 dB

Mkr1 726.5 MHz
-85.19 dBm

#Peak

Certer Freq
515.000000 MHz
Stait Freqg
30.0000000 MHz
Stop Freqg
1.00000000 GHz

CF Step
97.0000000 MHz
Auto Man

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.000 0 GHz

VBW 300 kHz Sweep 92.73 ms (1001 pis)

Freq Ciiset
0.00000000 Hz

Signal Track
Cf

—

On

MID CHANNEL 1GHz to 26GHz

5 Agilent 19:10-03 Apr 8. 2015

R T

Peak Search

Ref -10 dBm

#Atlen & dB

Mkr1 13.825 GHz
-67.57 dBm

#Peak

‘ MNext Peak
‘ Next Pk Rigrt
‘ Mext Pk Leit

dBm

#PAvg

‘ Min Search

V1 52
S3 FC

AA

u(i):
FTun
Swp

Stant 1.00 GHz
#Res BW 1 MHz

Stop 26.00 GHz

VBW 3 MHz Sweep 62.53 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Moare
1ci2
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

9. RADIATED TEST RESULTS

9.1. LIMITS

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

| 50 Fremont,5n Chamber 6 25 Mar 2815 17:44:57
Restricted Bondedge
s Project Number: 15028173
Cl ient :Broadcom
Config:EUT w/ Laptop
Mode:BT BE GFSK 24B2MHz
185 Tested by:L. Lara (ﬂ»‘
|
95 [T
N
&5 (‘ ]
N eak Limjt CdBUU/m) | |
3 75 : | \
@
s \
65 “
551 fverage Limit (dBul/m) / |
N | bbbl " " | | Prsrbiiak MM'\ \WMM«W
45 4 \
@ y
J 2 S
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Forge @) G W W A S P Bk Ferition e @3 w0 g Sy P Fpek et
12 a5 B IMCSE) N P RS Auofpled 0 LMK 290 dege 100 cn| 2:2 10 415 AFR MCED) N Pe O Abolpld oo 1GR9 dege 180 cn
Low Channel Beondedge Method AD - Horizontal.TST 30915 27 Mar 2814

Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 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 39.31 PK 32 -22.2 49.11 - - 74 -24.89 299 100 H
2 *2.382 43.74 PK 31.9 -22.3 53.34 - - 74 -20.66 299 100 H
3 *2.39 28.92 RMS 32 -22.2 38.72 54 -15.28 - - 299 100 H
4 *2.382 33.41 RMS 31.9 -22.3 43.01 54 -10.99 - - 299 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS — RMS detection
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

WZKUL Fremont,5m Chamber A 25 Mar 2B15 17:57:41

Restricted Bondedge

Project Number: 15020173
Client:Broadcom
Canfig:EUT w/ Loptop
Made BT BE GFSK 24B2MHz
Tested by'L. Lara

€
~
>
3
@
o

T8 5MH=/
Frequency (GHz)

Bl Avg Typ Sueep Fte  #5upe/tode  Position Ronge (GHz) Suesp. Pte  Woups/Made  Fosition

Low Chennel Bondedge Method AD - Vertical.TST 38915 27 Mar 2814 Rev 9.5 22 Jul 26814

Trace Markers

Marker Frequency Meter Det AFT136 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)
2 *2.35 42.08 PK 319 -22.3 51.68 - - 74 -22.32 349 391 \
4 *2.366 29.92 RMS 319 -22.2 39.62 54 -14.38 - - 349 391 \
1 *2.39 39.1 PK 32 -22.2 48.9 - - 74 -25.1 349 391 \
3 *2.39 29.28 RMS 32 -22.2 39.08 54 -14.92 - - 349 391 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS — RMS detection
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

WZEUL Fremont,5m Chamber A

25 Mor 2015

Restricted Bandedge
Project Number:15U28173

Client:Broadcam
Config:EUT w/ Loptop
Mode (BT BE GFSK 2488MHz
Tested by:L. Lora

£
~
=
3
@
-

r
Y
r

I

i | o

foi
e N

.46

8. 3MH=/
Frequency (GHz)

Range C6l1z) Dot RBW Ul fvg Typ
1:2.46-2.563 PEAK  INC-EB) M Par Aug(RIS)

Sucep Fte ¥oups/Node  Fosition
Auto/Cpled 8881 InfMAXH 323 doge 10§ 2:2.4

Renge (i)
6-2.563

et RbU 1]

VER  IM(-6d8)

fug Ty

P
M Pur Arg(RHS:

Pts  #aups/fode
g0t 192/TAUG

Sueep

Fosition
futa/Caled 303 dege 100 o

High Chonnel Bandedge Method AD - Horizontal .TST 38815 27 Mar 2614

Rev 9.5 22 Jul 2

Trace Markers

Marker Frequency Meter Det AFT136 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 40.84 PK 321 -21.9 51.04 - - 74 -22.96 303 100 H
3 *2.484 30.3 RMS 321 -21.9 40.5 54 -13.5 - 303 100 H
2 *25 42.56 PK 321 -22 52.66 - 74 -21.34 303 100 H
4 *25 32.94 RMS 321 -22 43.04 54 -10.96 303 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS — RMS detection
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

WZEUL Fremont,5m Chamber A 25 Mor 2015 18:56:59

Restricted Bandedge

Project Number:15U28173
Client:Broadcam
Config:EUT w/ Loptop
Mode (BT BE GFSK 2488MHz
Tested by:L. Lora

£
=
3
@
o

b Averoge Limit Cdf

8. 3MH=/
Frequency (GHz)

Sucep Fte #oups/Node  FPosition Ronge (B2 = Suesp Pte  #Sups/Mode

High Channel Bondedge Method AD - Vertical .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 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 39.93 PK 321 -21.9 50.13 - - 74 -23.87 142 100 \
2 *2.484 44.62 PK 321 -21.9 54.82 - - 74 -19.18 142 100 \
3 *2.484 29.89 RMS 321 -21.9 40.09 54 -13.91 - - 142 100 \
4 2.5 30.99 RMS 321 -22 41.09 54 -12.91 - - 142 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS — RMS detection
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REPORT NO: 15U20173-E4A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

HARMONICS AND SPURIOUS EMISSIONS

GESK, LOW CHANNEL - 2402 MHz

HORIZONTAL

~UL Fremont,5m Chomber A

24 Mar 2815

18:00:083

B

185

Project Number:15U28173

a5

Client:Broadcom
Config:EUT w/ Laptop
Mode:BT Horm GFSK 24B2MHz

85

Tested byil. Lara

Radioted Emissions 3-Meters

CdBul/m)
75

65

(dBul/m)

Avg Limit (dBulU/m)
55

45

35

1
AT

18
Frequency (GHz)

Range (6f1z) et RO fvg Tup
1-3 PEAK  1H(-6c8)

Bl y
1 Bk Pur AvglRYS

Sepop
Auto/Cpled  6BBI

Pis  H5ups/Made S

Position
nf/MAH B-36Pde:

Range (GHz) Det. RBU
3318 PERK  1M(-dB)

VB fvg Typ weep
3k Pr AvglRNS)  Puto/Cpled 18k

Pts  Foupe/Mads
Inf/MaXH

Fosition
B-368degs H

VERTICAL

UL Fremont,5m Chomber A

FCC Port!5 Subport C 2480MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

24 Mar 2815

Rev 9.5 22 Jul 2014

18:00:63

N

185

Project Number: 15028173

g5

Client:Broadson
Config:EUT w/ Loptop

Mode BT Harm GFSK 24B2MHz
Tested byil. Lara

85

Radiated Emissions 3-Meters

Peok Limit C(dBuU/m)

75

65

(dBuU/m)

Avg Limit (dBul/m>
5C

45

35

8
Frequency (GHz)

Range (6Hz) UBW

fvg Tup Sucep

Pis  #5ups/Mode Position

Range (6Hz) Sncep

Pts  Fowps/Mode  Position

FCC Part!5 Subport C 2489BMHz Spurious Emissions with Average Scan.TST 38915

7 Jul 2814

Rev 9.5 22 Jul 2814

Page 67 of 93

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

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



REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

GESK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.797 40.53 PK3 34 -28.4 46.13 - - 74 -27.87 63 346 H
*4.797 29.16 MAv1 34 -28.4 34.76 54 -19.24 - - 63 346 H
2 *4.802 40.75 PK3 34 -28.4 46.35 - - 74 -27.65 346 271 \
*4.799 29.08 MAv1 34 -28.4 34.68 54 -19.32 - - 346 271 \
3 *3.988 42.34 PK3 333 -29.6 46.04 - - 74 -27.96 266 276 \
*3.99 28.56 MAv1 333 -29.6 32.26 54 -21.74 - - 266 276 \
5 6.084 31.79 PK 35.4 -28 39.19 - - - - 0-360 201 H
6 7.954 29.49 PK 35.7 -25.5 39.69 - - - - 0-360 100 H
4 13.615 28.11 PK 38.9 -21.2 45.81 - - - - 0-360 201 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

GESK, MID CHANNEL - 2441 MHz

HORIZONTAL
~UL Fremont,5m Chomber A 24 Mar 2815 18:53:56

Radioted Emissions 3-Meters

In

185 ET?JE:*‘M Number: 15028173

ient:Broadcom
Config:EUT w/ Loptop
Mode:5T Horm GFSK 2441MHz
95 Tested by:L. Lara

85

Peak Limit (dBulU/m)

75

65

(dBul/m)

Avg Limit (dBulU/m)
55

45

MMWM

35

18
Frequency (GHz)

VBl fvg Typ Plo Foups/Mode  Fosition

Range (@Hz) Dot REW Suep
1-3 PEAK  IM(-648) Mk Por AvglRNS)  Puto/Cpled 18k  Inf/MAKH  B-36Bdegs H

B fvg T Pis foups/fode  Fosition Range CGHiz)
3:3-18

Dot RO W Susep
1 PERK  [MC-GoB) ok Pur PglRMS)  Auto/Cpled 69BI  Inf/MAXH  B-368degs H

FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2014

VERTICAL

~UL Fremont,5m Chomber A 24 Mar 2815 18:53:56

Radioted Emissions 3-Meters

B

185 EY“?JEE(‘. Number: 15028173

ient:Broadcom
Config:EUT w/ Loptop
Mode:BT Harm GFSK 2441MHz
a5 Tested by:L. Lara

85

75

(dBul/m)

Avg Limit (dBulU/m)

18
Frequency (GHz)

Range (6Hz) B fvg Typ Sucep Pl H5ups/fode  Position Range (GHi2) Sueep Plo Houps/Mode  Position

FCC Port!5S Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2014
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

GESK, MID CHANNEL - 2441 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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)
1 *4.871 38.38 PK3 339 -27.8 44.48 - - 74 -29.52 89 301 H
*4.87 27.09 MAv1 339 -27.8 33.19 54 -20.81 - - 89 301 H
3 *3.861 40.87 PK3 334 -29.6 44.67 - - 74 -29.33 40 144 H
*3.861 29.18 MAv1 334 -29.6 32.98 54 -21.02 - - 40 144 H
2 *4.865 38.56 PK3 339 -27.9 44.56 - - 74 -29.44 93 343 \
*4.868 27.11 MAv1 339 -27.8 33.21 54 -20.79 - - 93 343 \
5 3.087 3235 PK 329 -28.9 36.35 - - - - 0-360 100 Vv
4 6.4 30.91 PK 355 -27.3 39.11 - - - - 0-360 100 H
6 13.654 27.48 PK 38.8 -20.9 45.38 - - - - 0-360 100 Vv

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

GESK, HIGH CHANNEL — 2480 MHz

HORIZONTAL

24 Mor 2815 28:15:58

Rodioted Emissions 3-Meters

Project Number: 15020173
Client :Broadeon
Config:EUT w/ Laptop

Mode BT Horm GFSK 2488MHz
Tested by:L. Lara

imit (dBulU/m>

CdBul/m)

Avg Limit (dBuU/m)

18 18
Fregquency (GHz)

Range (6Hz) Dot AU VBl fvg Ty
13

P Sucep Pis f5ups/liode  Fosition Range (6H2) Dot RE VB Avg Tup Succp Pts  Fwps/fode  Fosition
FEOK  IMC-6dB) 3B Pur AvgURMS)  AutosCpled G3B1  Inf/NOMH  B-3Adege H| 3:3-18 Pur Rvg (RIS

1 PERK  IM-68) 30k futa/Cpled 18k Inf/MAKH  6-360degs H

FCC Port15 Subpart C 24BBMHz Spurious Emissions with Average Scan.TST 3@915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chomber A 24 Mor 26815  2B8:15:58

Rodioted Emissions 3-Meters

Project Number: 15028173
Client :Broadcon
Config:EUT w/ Laptop

Mode BT Horm GFSK 2488MHz
Tested by:L. Lara

Peak Limit (dBulU/m)

CdBul/m2

Avg Limit C(dBuU/m)

] 8
Frequency (GHz)

Range (GHz) VBl fvg Top Sucep Pz ¥aups/ode  Position Range (GHz> fvg Top Suecp Pts Woups/ode  Fesitian

FCC Part15 Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 20814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

GESK, HIGH CHANNEL — 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.96 38.86 PK3 33.9 -28 44.76 - - 74 -29.24 34 163 H
*4.96 28.27 MAv1 33.9 -28 34.17 54 -19.83 - - 34 163 H
2 *4.961 38.63 PK3 33.9 -28 44.53 - - 74 -29.47 4 272 \
*4.958 27.21 MAv1 33.9 -28 33.11 54 -20.89 - - 4 272 \
5 *4.254 41.37 PK3 334 -28.8 45.97 - - 74 -28.03 189 199 \
*4.255 28.66 MAv1 334 -28.8 33.26 54 -20.74 - - 189 199 \
3 6.507 31.93 PK 35.5 -27.3 40.13 - - - - 0-360 201 H
4 6.926 30.94 PK 35.6 -26.4 40.14 - - - - 0-360 201 H
6 8.866 29.36 PK 36 -23.5 41.86 - - - - 0-360 100 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ
UL Fremont,5m Chamber A 25 Mar 2815 18:20:56
Restricted Bondedge

Project Number: 15020173
Client:Broadcom

Conf ig:EUT w/ Loptop
Mode:BT BE BPSK 24B2MHz
Tested by:L. Lara

125

t CdBulU/m)

3
~
=

5
@
Kl

imit (dBuU?m)

kit

T SMH=/ 7415
Frequency (GHz)

Rarge (GHz) et RBU B Avg Typ Susen Pls fSupe/fode  Position Renge (GHz) Dt RBU W Avg Ty
1:2.3172.415 FERK  IMC68) M Pur AuglR®)  Auto/Cpled 8081 InF/MAH 243 degs 316 en| 2:2.31-2.415 AR MCEB M Pue AvglRS

Sucep Pis foupo/fade  Position
) Buto/Cpled 8001 IGQ/TAUG 243 degs 316 an H

Low Channel Bandedge Method AD - Horizontal.TST 3B315 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 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)
2 *2.382 43.37 PK 319 -223 52.97 - - 74 -21.03 243 316 H
4 *2.382 31.98 RMS 319 -223 41.58 54 -12.42 - - 243 316 H
1 *2.39 39.87 PK 32 -22.2 49.67 - - 74 -24.33 243 316 H
3 *2.39 28.97 RMS 32 -22.2 38.77 54 -15.23 - - 243 316 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

WZKUL Fremant,5m Chamber A 25 Mar 2815 18:09:54
Restricted Bandedge
= Project Number: 15028173
i Client Broadeom
Config:EUT w/ Loptop
Mode:BT BE 8PSK 2482MHz
185 Tested by:L. Lara
g5
85
E eak Limit (dBuU/m)
3 75
@
S
65
551 Average Limit (dBul/m)
2 ]
o
45
-
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Forge (@) Ol U vy Tgp Suesp Pis  Hope/fode  Fosition Ronge (GHz) Gt WU U gy Swesp  Pto Foups/Mode  Fosition
Low Chennel Bondedge Method AD - Vertical.TST 38915 27 Mar 2814 Rev 9.5 22 Jul 26814
Trace Markers
Marker Frequency Meter Det AFT136 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)
2 *2.375 42.29 PK 31.9 -22.2 51.99 - - 74 -22.01 8 394 \
4 *2.382 30.33 RMS 31.9 -22.3 39.93 54 -14.07 - - 8 394 \
1 *2.39 38.7 PK 32 -22.2 48.5 - - 74 -25.5 8 394 \
3 *2.39 29.09 RMS 32 -22.2 38.89 54 -15.11 8 394 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

WZEUL Fremont,5m Chamber A 25 Mar 2815 18:45:41

Restricted Bandedge
Pro ject Number:15U28173

Client:Broadeom
Config:EUT w/ Loptop
Mode :BT BE 8PSK 2488MHz
Tested by:L. Lora

CaBul/m)

W £ Averoge Limit (dB

[ | TR TR PRI LTI i
4 :

" B

8. 3MH=/
Frequency (GHz)

Range (6fiz) Det  FBW U Avg Tup Suezp Ple #owps/Mode  Fosition Ronge (5iz De uee Fts  Fsups/ode  Fosit
1:2.46-2.563 PEAK  INC-68) M Pur Pug(RIS)  Auto/Cpled  SOB1  InfAMBH 261 degs 10 6-2.563 i B Auta/lpled 8801 1DB/TAVG 261 degs

High Channel Bandedge Method AD - Horizontal .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 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 40.37 PK 321 -21.9 50.57 - - 74 -23.43 261 101 H
2 *2.484 46.42 PK 321 -21.9 56.62 - - 74 -17.38 261 101 H
3 *2.484 30.21 RMS 321 -21.9 40.41 54 -13.59 - - 261 101 H
4 2.5 30.99 RMS 321 -22 41.09 54 -12.91 - - 261 101 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection

Page 75 of 93
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: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

WZEUL Fremont,5m Chamber A 25 Mar 2815 18:56:59

Restricted Bandedge
Pro ject Number:15U28173

Client:Broadeom
Config:EUT w/ Loptop
Mode :BT BE 8PSK 2488MHz
Tested by:L. Lora

£
~
>
5
fis)
-

e Limit (df

8. 3MH=/
Frequency (GHz)

Range (6fiz) et U Avg Tup Suezp Ple #owps/Mode  Fosition Ronge (512 e Sueep Fts  ¥sups/Hode

High Channel Bandedge Method AD - Vertical . TST 38815 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 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 39.93 PK 321 -21.9 50.13 - - 74 -23.87 142 100 \
2 *2.484 44.62 PK 321 -21.9 54.82 - - 74 -19.18 142 100 \
3 *2.484 29.89 RMS 321 -21.9 40.09 54 -13.91 - - 142 100 \
4 2.5 30.99 RMS 321 -22 41.09 54 -12.91 - - 142 100 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

HARMONICS AND SPURIOUS EMISSIONS

8PSK, LOW CHANNEL — 2402 MHz

HORIZONTAL
:UL Fremont,5m Chamber A 24 Mar 2815 21:54:35
Rodioted Emissions 3-Meters

95 ETDJED? Number : 15028173
ient : Broadcom

Config:EUT w/ Loptap

Mode :BT Horm BPSK 2482MHz

95 Tested byiL. Lora

B

t (dBuU/m

C(dBul/m)

Avg Limit (dBulU/m)

[z 18
Frequency (GHz)

Range (6Hz)

Dt FBU VBl fvg Tp Sweep Pte #oups/Mode  Fosition Ronge (6Hz) Det B
PEAK  INC-68) 3tk  Pur PvglRMS)  Auto/Cpled 68B1  Ini/MAWH  B-35Bdegs H| 3:3-18

B fug Tup Pts  Eups/fade  Fosition
3k

1] Suacp o
PERK  IM(-6dB) Pur Avg(RMS)  Auto/Cpled 1Bk Inf/MXH  0-368degs H

FCC Part15 Subport C 2488MHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL
EUL Fremont,5m Chamber A 24 Maor 2815 21:54:35
Rodioted Emissions 3-Meters

Project Number: 15028173
185 Client :Broadcom
Config:EUT w/ Laptop

Mode BT Horn 8PSK 2482MHz
35 Tested byil. Lara

B

35

75

65

(dBuU/m)

Avg Limit CdBul/m)
55

45

35

[z] 18
Frequency (GHz)

Range (GHz) Sweep Pte #5ups/Mode  Fosition Range (GHz) Suacp Ple Esups/fode  Fosition

FCC Part15 Subpart C 2488MHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2014 Rev 9.5 22 Jul 2014
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8PSK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.803 39.9 PK3 34 -28.4 45.5 - - 74 -28.5 358 234 H
*4.802 28.92 MAv1 34 -28.4 34.52 54 -19.48 - - 358 234 H
2 *4.801 40.39 PK3 34 -28.4 45.99 - - 74 -28.01 219 119 \
*4.8 28.95 MAv1 34 -28.4 34.55 54 -19.45 - - 219 119 \
5 *3.618 40.56 PK3 33.1 -29.9 43.76 - - 74 -30.24 68 322 \
*3.616 28.99 MAv1 33.1 -30 32.09 54 -21.91 - - 68 322 \
3 5.592 32.03 PK 345 -27.8 38.73 - - - - 0-360 100 H
4 6.511 316 PK 35.5 -27.3 39.8 - - - - 0-360 201 H
6 9.912 26.86 PK 37 -21.3 42.56 - - - - 0-360 100 Vv

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8PSK, MID CHANNEL - 2441MHz

HORIZONTAL
UL Frenont,5m Chamber A 24 Mor 2015 21:22:26

Radioted Emissions 3-Meters

|85 ETDJSDF Number : 15028173
ient Broadcon

Config:EUT w/ Lapto

Mode BT Horm 8PSK 2441MHz

95 Tested by:L. Lora

1

Peak Limit (dBulU/m)

CdBul/m)

Avg Limit (dBul/m)

MWMW

1B
Frequency (GHz)

Range (GHz) Det  RBU VBl fvg Tgp Sue Pis  #5ups/Mode  Position Ronge (61z)

ueep REL B g T, Pis  #3ups/fode  Positian
EAK  IMC-68) 3B Pur AvglRMS)  Auto/Cpled  GBBY  Inf/MAXH  B-36Bdegs H

Det we Sueep
1l PERK  IM(-60B) 30k Pur Avg(RMS)  Auto/Cpled I8k Inf/MAXH  B-368degs F

FCC Part15 Subport C 24BBMHz Spurious Emissions with Averaoge Scon.TST 38915 7 Jul Rev 9.5 22 Jul 2814

VERTICAL
UL Fremont,5m Chamber A 24 Mar 2815 21:22:26
Radioted Emissions 3-Meters

195 ETDJSDF Number : 15028173

i ent:Broadeom
Config:EUT w/ Loptop
Mode BT Harm BPSK 2441MHz
95 Tested by:L. Lora

1

85

Peak Limit (dBulU/m)
75

65

CdBul/m)

Avg Limit (dBuU/m)
55

45

35

18
Frequency (GHz>

Range (GHz) Sueep Pis #5ups/Mode  Position Ronge (6z) B fvg Top Sueep Pts  #oups/Mode

FCC Part15 Subport C 2480MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8PSK, MID CHANNEL — 2441MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.884 38.77 PK3 339 -27.7 44.97 - - 74 -29.03 304 363 H
*4.882 27.14 MAv1 339 -27.7 33.34 54 -20.66 - - 304 363 H
4 *11.756 333 PK3 383 -21.1 50.5 - - 74 -23.5 105 352 H
*11.756 21.98 MAv1 383 -21.1 39.18 54 -14.82 - - 105 352 H
2 *4.881 38.6 PK3 33.9 -27.7 44.8 - - 74 -29.2 55 330 \
*4.882 27.41 MAv1 33.9 -27.7 33.61 54 -20.39 - - 55 330 \
5 6.319 31.27 PK 35.5 -26.8 39.97 - - - - 0-360 100 Vv
6 8.795 27.89 PK 36 -22.5 41.39 - - - - 0-360 201 Vv
3 9.674 29.07 PK 36.8 -23.5 42.37 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8PSK, HIGH CHANNEL - 2480 MHz

HORIZONTAL
UL Fremont,5m Chamber A 24 Mor 2615 26:54:03
Radioted Emissions 3-Meters

105 ETDJEDF Number: 15028173

ient Broadeom
Config:EUT w/ Loptop
Mode 15T Horm BPSK 2488MHz
95 Tested by:L. Lora

I

Peak Limit (dBulU/m)

CdBul/m)

Avg Limit (dBuU/m)

i

[z 18
Frequency (GHz>

Range (GHz) Det  RBU U fvg Tp

Sueep Pis foups/Mode  Pasition Ronge (6Hz) Det  REU B fvg e Pts #oups/Mode  Positian
PEAK  IM(-608) 38k Pur Avg(RIS)  Auto/Cpled  6BB1  [nf/MAXH  B-36Bdegs H| 3:3-18 P nf/HA 3

g Ty Sueey
ERK  IM(-6B) 3k Pur Avg(RMS)  Auto/Cpled I8k Inf/MAH  B-36Bdegs

FCC Part15 Subport C 2480MHz Spurious Emissions with Average Seon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL
_UL Fremont,5n Chamber A 24 Mar 2015 28:54:83

Radioted Emissions 3-Meters

195 ETDJSDF Number : 15028173

i ent:Broadeom
Config:EUT w/ Loptop
Mode BT Harm BPSK 248BMHz
95 Tested by:L. Lora

1

85

Peak Limit (dBulU/m)
75

65

CdBul/m)

Avg Limit (dBuU/m)

55

45

35

18 18
Frequency (GHz>

Range (GHz) Sueep Pis #5ups/Mode  Position Ronge (6z) B fvg Top Sueep Pts #oups/Mode  Positian

FCC Part15 Subport C 2480MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

8PSK, HIGH CHANNEL - 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 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 *4.96 38.42 PK3 339 -28 44.32 - - 74 -29.68 85 350 H
*4.96 27.33 MAv1 339 -28 33.23 54 -20.77 - - 85 350 H
2 *4.961 38.68 PK3 339 -28 44.58 - - 74 -29.42 32 347 \
*4.96 27.37 MAv1 33.9 -28 33.27 54 -20.73 - - 32 347 \
6 3.367 32.32 PK 32.9 -29.2 36.02 - - - - 0-360 201 Vv
5 6.512 31.69 PK 35.5 -27.3 39.89 - - - - 0-360 100 Vv
3 8.707 29.72 PK 35.9 -23.9 41.72 - - - - 0-360 201 H
4 13.645 29.01 PK 38.8 -21.1 46.71 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
PK3 - FHSS Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20173-E4A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.3. WORST-CASE 18-26 GHz

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

20 Mar 2815 A@:33:52

RF Emissions

Order Numker: 15028173
Client:Broadoom
Configuration:EUT w/ Laptop
Mode:laret Coze

Tested by / SMiJ. Uu

Feak Limit (dBull/m)

Avg Limit CdBul/m)

(dBuloltsl

5 o)
o D st ™

R A e T e

25
Freqguency (GH=zD

Suaep Fis  ¥oupa/iods Rarge (GHz) ot REU  UEW / fvg Tup Fts  FwpsMode L
futa/Cpled 1282 Inf/HARH

Rangs (M) Ot REU UEW / fvg Tup
18-2 3

\‘ PEAK 1M

BRCM 15U2A173 18-26 GH7Z .DAT 38915 6 Feb 2615 Rev 9.5 19 Jon ZA14

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
(dB/m) (dB) (dB) (dBuv/m) Limit Margin
(GHz) Reading Reading (dB) (dBuv/m)
(dB)
(dBuVv) (dBuVolts)
1 18.6 42.4 PK 32.6 -24.5 -9.5 41 54 -13 74 -33
2 22.203 41.83 PK 33.7 -23.2 -9.5 42.83 54 -11.17 74 -31.17
3 23.995 44.5 PK 34.2 -22.7 -9.5 46.5 54 -7.5 74 -27.5
4 18.246 42 PK 32.6 -24.6 -9.5 40.5 54 -13.5 74 -335
5 22.563 42.47 PK 33.7 -23.5 -9.5 43.17 54 -10.83 74 -30.83
6 25.087 44.73 PK 34.5 -22.9 -9.5 46.83 54 -7.17 74 -27.177

PK - Peak detector
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9.4. WORST-CASE BELOW 1 GHz

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

EMISSIONS DATA

Trace Markers

Marker Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 60.005 56.3 PK 7.6 -30.9 33 40 -7 0-360 400 H
4 60.0475 53.68 PK 7.6 -30.9 30.38 40 -9.62 0-360 101 \
5 173.31 45.58 PK 11.6 -30.1 27.08 43.52 -16.44 0-360 101 \
2 174.0325 50.41 PK 11.6 -30.1 31.91 43.52 -11.61 0-360 100 H
3 353.5 45.85 PK 14.3 -29.2 30.95 46.02 -15.07 0-360 101 H
6 486 38.49 PK 17.7 -28.6 27.59 46.02 -18.43 0-360 200 \Y

PK - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen Clause 8.8

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.
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6 WORST EMISSIONS

LINE 1 RESULTS

PLOT

UL Fremont, CA CE Room 31 Mar 2815 22:56:

Conducted RFI Uoltoge
Project No:15UzB8173

Client Nome:Broodecom
Model/Device EUT w/ Loptop

Test Uolt/Freq:128/60 lorst cose
Test By:L. Loro

|
|
o
C
I
=
J
o
o

Fregquency (MHz2

=] 34

Range (H2) RN Fel/fEin  Detivg Tgp  Gweep Fts Fowpsdiode | Farge (o) FUARN  Fef/fttn  Uetivg Tgp | Swemp Fis fupsfoce  Label
1:.15-38 (-6 - 82/19 Flefie BEVER:C, 3 B83  LARIT

BT _AC Line Tes=t.DAT Rev 8.5 28 Mar 2815

Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuVvV
.15788 41.06 Qp 13 0 42.36 - - 55.57 -13.21
.18488 39.72 Qp 1 0 40.72 - - 54.26 -13.54
2.73863 19.51 Qp .2 1 19.81 - - 46 -26.19
2.73413 20.24 Qp .2 1 20.54 - - 46 -25.46
21.2201 41.51 Qp 3 2 42.01 - - 50 -7.99
21.2089 45.61 Qp 3 .2 46.11 - - 50 -3.89
Qp - Quasi-Peak detector
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Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv

.15788 12.93 Ca 13 0 14.23 - - 55.57 -41.34

.18488 18.8 Ca 1 0 19.8 - - 54.26 -34.46

2.73863 9.12 Ca 2 1 9.42 - - 46 -36.58
2.73413 9.9 Ca .2 1 10.2 - - 46 -35.8

21.2201 31.89 Ca 3 2 32.39 - - 50 -17.61
21.2089 37.3 Ca 3 2 37.8 - - 50 -12.2

Ca - CISPR average detection
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LINE 2 RESULTS

PLOT

UL Fremont, CA CE Room 31 Mar 2815 22:56:35

Conducted RFI Voltage
Project No:15UZB173

Client Nome:Broodcom

Model /Device ' EUT w/ Loptop

Test Uolt/Freq: 128768 lorst cose
Test BHIL‘ Lora

CISPR 22 dios

CISFR 22 dlas

dBul Lins-L2

T

Frequency (MHz)

10 39

forge (FE)  REWABH  Fel/Mtin  letvg Tp  fueep Fis fopsfuce | Forge (M) RGN Felfittn  Oetig Typ S Fis Fupsfoee  Lobel
21530 WbBl/- /B P JedSkhz BB VAR Linee

BT AC Line Test.DAT Rev 8.5 2B Mar 2815

Range 2: Line-L2 .15 - 30MHz

Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuV

.17363 45.32 Qp 1.2 0 46.52 - - 54.78 -8.26
17678 46.08 Qp 1.2 0 47.28 - - 54.64 -7.36
3.08918 15.98 Qp .2 1 16.28 - - 46 -29.72
3.07928 14.99 Qp 2 1 15.29 - - 46 -30.71
23.9989 45.52 Qp 3 .2 46.02 - - 50 -3.98

Qp - Quasi-Peak detector
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Range 2: Line-L2 .15 - 30MHz

Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv
.17363 35.43 Ca 1.2 0 36.63 - - 54.78 -18.15
.17678 36.41 Ca 1.2 0 37.61 - - 54.64 -17.03
3.08918 3.32 Ca 2 1 3.62 - - 46 -42.38
3.07928 2.27 Ca .2 1 2.57 - - 46 -43.43
23.9989 43.38 Ca 3 2 43.88 - - 50 -6.12

Ca - CISPR average detection
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