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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/g/nfac 3X3 WLAN + Bluetooth PCI-E Custom Combination
Card
MODEL.: BCM943602BAED
SERIAL NUMBER: P104 SN: 159 (Radiated Sample) and SN: 189 and 2205001201
(Conducted Sample)
DATE TESTED: MARCH 14 - JUNE 3, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 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:
S DI
= W‘f R =
FRANK IBRAHIM LIEU NGUYEN
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, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-
247 Issue 1.

Deviation from the above cited ANSI C63.10 standard: the EUT was test at 0.8 m height for all
radiated testing.

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 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 8.90 7.76
2402 - 2480 Enhanced 8PSK 5.61 3.64
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes an 802.11a/b/g/nfac WLAN/BT antenna with a maximum gain of 3.33 dBi for
BT.

54. 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. 1.8.37.6.

5.5. WORST-CASE CONFIGURATION AND MODE

X, Y, & Z investigation was performed and Y orientation was found to be worst-case, therefore,
all final radiated emissions was performed using Y orientation. See setup photos section for
details.

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.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G560 CB06427681 DoC
AC Adapter Lenovo ADP65 KH B 206337 DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
Laptop Dell Latitude E6400 6MYFMJ1 DoC
AC Adapter Dell PA2 /CF745 CN-OCF745-48661 DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
/O CABLES
1/O Cable List

Cable (Port # of identical [Connector |Cable Type Cable Length (m) [Remarks
No ports Type

1 AC 1 UsS 115V Unshielded 1.0m NA

2 DC 1 DC Unshielded 0.8m NA

3 usB 1 usB Unshielded 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

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
Radiated Software UL UL-EMC Ver 9.5 July 22 2014

Line Conducted Software UL UL EMC Ver 9.5, May 17, 2012

Spectrum Analyzer, 3 Hz-44GHz Agilent N9030A T907 07/05/14 |07/05/15
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 T243 12/08/14 |12/08/15
Antenna, Horn, 18 GHz ETS Lindgren 3117 T345 03/05/15 |03/05/16
Preamplifier, 1300 MHz Agilent / HP 8447D T10 01/16/15 |01/16/16
EMI Test Receiver Rohde & Schwarz |ECSI 7 212 08/14/14 108/14/15
Silver Box Amplifier Miteq AFS42-0010180 [T740 08/30/14 |08/30/15
Power Sensor Agilent E9323A T378 08/07/14 108/07/15
Power Meter Agilent N1911A T377 06/30/14 |06/30/15
Spectrum Analyzer HP 8564 T106 08/06/14 |08/06/15
Preamplifier, 1-26.5GHz Agilent 8449B T404 04/06/15 |04/06/16
Broadband Preamplifier Miteq NSP4000-SP2 |T88 09/03/14 |09/03/15
Antenna Horn 18-26GHz AR.A MMI1826 T89 12/17/14  [12/17/15
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.

LIMITS

None; for reporting purposes only.

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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DUTY CYCLE PLOTS

HOPPING OFF

D

ALIGN AUTO
Avg Type: Log-Pwr

PNO: Fast 50 11ig: Free Run
IFGain:Low Atten: 30 dB SelectMarker

»
1

10 dBidiv.  Ref 20.00 dBm
Log

-60.0

Properties»

-60.0

700

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

STATUS

MSG

D

ALIGN AUTO _|02:52:17 AM Apr04, 2015

‘ Avg Type: Log-Pwr TRAGE‘

PNO: Fast 50 Trig: Free Run
IFGain:Low Atten: 30 dB SelectMarker

1

Marker

10 dBidiv. Ref 20.00 dBm
Log

100

Properties»

Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
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8.2.

BASIC DATA RATE GFSK MODULATION

8.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 938.3 894.0798
Middle 2441 938.3 892.0686
High 2480 938.3 894.1995
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20 dB BANDWIDTH

BANDWIDTH LOW CH
% Agilent 16:44:37 Apr 3, 2015 RL

a Mkrl 938.3 kHz

Ref 28 dBm Atten 28 dB 6.82 dB
#Peak

Center 2.482 6 Span 2.867 MHz
#Res BH 22 kHz #\BH 638 kHz #Syeep 1068 m3 (1001 pts)

BANDWIDTH MID CH
1 Agilent 16:39:30 Apr 3, 2615 RL
a Mkrl 933.3 kHz

Ref 28 dBm Atten 28 dB 8.13 dB
#Peak

Center 2.441 @ Span 2.6867 MHz
#Res BH 22 kHz #\BH 638 kHz #5eep 100 m3 (1001 pts)
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BANDWIDTH HIGH CH
s Agilent 16:48:54 Apr 3, 2015

a Mkrl 938.3 kHz
Ref 20 dBm Atten 20 dB 0.28 dB

#Peak
Loy

1@
dB/

Offst

Center 2.480 @
#Res BN 22 kHz

Span 2.867 MHz
#/BHW 68 kHz #Sweep 100 ms (1001 pts)

99% BANDWIDTH

BANDWIDTH LOW CH
% Agilent 16:45:17 Apr 3, 2615

Heasure

Ch Freq 2.482 GHz
Occupied Bandwidth

Trlg Free ‘ Meas Off
[Averages: 180

Ref 18 dBm #Atten 28 dB

Channel Power

#Samp

Log

‘ Occupied BH

18

dB/

Offst

11.5

dB

A

Multi Carrier

Center 2,402 066 0 GHz

#Res BH 22 kHz #BH 68 kHz #5neep 100 ms (1001 pts)

Span 1.781 MHz Power

Occupied Bandwidth

894.0798 kHz

Transmit Freq Error  -20.128 kHz
% dB Bandwidth B96.387 kHzx

Power Stat
Occ BH % Pwr 99.00 CCDF

® dB -20.00 dB

More
1of?2
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BANDWIDTH MID CH
# Agilent 16:48:19 Apr 3, 2015 RL [ Heasure

Ch Freq ©2.441 GHz Trig Free Meas Off

Occupied Bandwidth [Averages: 180 | |

| Channel Power
Ref 18 dBm #ftten 20 dB
#5arp Occupied BH
Log

ot
"y i i ‘

Offst ACP

115§
dB |5

Multi Carrier
Center 2.441 B@@ B GHz Span 1.79 MHz Power

#Res BH 22 kHz #YBH 68 kHz #3weep 100 ms (1001 pts)
; - . - Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF
892.0686 kHz x dB -20.00 dB

Transmit Freq Error  -19.479 kHz 1Hofre2
% dB Banduidth 894,795 kHz* v

BANDWIDTH HIGH CH
# Agilent 16:49:29 Apr 3, 2015 RL [ Measure

Ch Freq 2.4% GHz Trig Free Meas Off

Occupied Bandwidth [Averages: 160 | |

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

dB/ b LILARA | La. ., VTN
Offst R R 11 (T HCP

11.5 s 4
dB LA

Multi Carrier

Center 2.430 0G0 © GHz Span 1.584 MHz Power
#Res BH 22 kHz #UBH 63 kHz #Sneep 168 ms (1001 pts)

; : Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF

894.1995 kHz x dB -20.00 dB

Transmit Freq Error  -1.181 kHz
% dB Bandwidth 887.366 kHz*

More
1of 2

Page 18 of 101
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI

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: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.2.2. HOPPING FREQUENCY SEPARATION
LIMIT
FCC §15.247 (a) (1)
IC RSS-247 Clause 5.1 (2)

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 mw.
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W Agilent 17:45:00 Apr 3, 2015 RL | Marker

& Mkrl 1.088 MHz

Ref 20 dBm Atten 20 dB 0.03 dp || Select Harker
#Peak 1 2 3 4

Normal

Delta

Delta Pair
f(Tracking Ref)
a

LgAw

Center 2.441 808 GH Span 5 MHz
#Res BH 308 kHz #UBH 918 kHz Sweep 1 ms (1001 pts) Span
Marker Trace Type ¥ Rxiz Amplitude n
1R 1 Freqg 2.441 BBA GHz -5.69 dBm
la (&8 Freq 1.86868 MHz B.683 dB
2 1 Freqg 2.441 BBA GHz -5.69 dBm

Re

Span Pair
Center
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.2.3. NUMBER OF HOPPING CHANNELS

LIMIT
FCC 815.247 (a) (1) (iii)
IC RSS-247 Clause 5.1(4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

RESULTS

Normal Mode: 79 Channels were observed.
AFH Mode: 20 Channels were declared by the client.
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
- Agilent 17:42:07 Apr 3, 2015 RL [Freq/Channel

2 Mkrl 80.7 MHz Center Freq

53;@@ dBm Atten 26 dB 228 dB Nl » 44000060 GH:

StartFreq

2.39080990 GHz

StopFreq

| 249000900 GHz
>

<,
CF Step
100000008 MHz
Auto Man

Freq Offset
el B.ADBAEAAE Hz

Signal Track
On Off

Center 2.448 B GHz Span 108 MHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
- Agilent 17:17:16 Apr 3, 2015 RL Freq/Channel

Center Freq
Es;azk@ dBm Atten 2@ dB 241500008 GHz

Log —

18 Start Freq

dB/ 240000808 GHz

Otfst

’ Stop Freq
2AZREABEE GHz

CF Step
300000000 MHz
Auto Man

Freq Offset
B.0E6E000 Hz
Signal Track
On Off

Center 2.415 66 GHz Span 38 MHz
#Res BH 300 kHz #UBH 380 kHz Sweep 2@ ms (1881 pts)
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)

# Agilent 17:18:26 RApr 3, 2015 RL  [Freq/Channel
Center Freq

ESLai@ dBm Atten 26 dB ‘ 2 44500000 GHz

Log

16 StartFreq

dB/ 243000068 GHz

i

4B StopFreq
2.46000000 GHz

CF Step
Lafl 3.00000000 MHz
gnv Futo tan

V1 52 Freq Offset

S3 FC ‘ 0.00000000 Hz
AA

£ .

FTun Signal Track

Swp On Off

Center 2.445 00 GHz Span 30 MHz ‘

#Res BH 308 kHz #UBH 360 kHz Sweep 28 ms (1001 pts)

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

s Agilent 17:38:16 Apr 3, 2015 RL |Freq/thanne|
Center Freq

Ref 20 dbm Rtten 20 dB ‘ 2.47500008 GHz
StartFreq
246000008 GHz
Stop Freq
243000008 GHz

CF Step
3.00000000 MHz
LgRw M Man

vl se Freq Offset

33 FC ‘ 0.00000000 Hz
AA

£(f

F%u)n Signal Track

Swp On Off

Center 2.475 68 GHz Span 30 MHz ‘

#Res BH 306 kHz #UBH 368 kHz Sweep 28 ms (1861 pts)
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-247 Clause 5.1(4)

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 0.409 32.00 0.131 0.4 -0.269
DH3 1.656 15.00 0.248 0.4 -0.152
DH5 2.892 9.00 0.260 0.4 -0.140
DH Packet | Pulse [ Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.409 8.00 0.033 0.4 -0.367
DH3 1.656 3.75 0.062 0.4 -0.338
DH5 2.892 2.25 0.065 0.4 -0.335
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

PULSE WIDTH - DH1

PULSE WIDTH - DH1
# Agilent 17:48:19 Apr 3, 2615

RL | Marker

Ref 28 dBm Atten 26 dB

Mkrl 403
A T 17.92 dES Select Marker
3 1 2 3 4

#Peak

Log
18

dB/
Offst

Normal

11.5

dB

Delta

Delta Pair

{Tracking Ref)
f

LoAw i |

[

Center 2.441 @88 GHz
Fes BH 1 MHz

#BH 1 MHz

Span @ Hz Span Pair

Markaer Trace Typa
1R [&5] Time
1a (1 Time

# Axiz
473 pe
489 pe

Sweep 1 ms (1@@1 pts) Span
Amplituda
-34.17 dBm
17.92 dB

Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
- Agilent 17:55:17 Apr 3, 2015

[Freq/Channel

Ref 20 dBm Atten 26 dB

#Peak
Log

Center Freq
244108868 GHz

18
dB/

Offst

StartFreq
244100800 GHz

StopFreq
244100008 GHz

CF Step

|| 160066068 MHz
Auto Man

Freq Offset
|| ©.00000088 Hz

Signal Track
On Off]

Center 2.441 006 GH
Res BH 1 MHz

#YBH 1 MHz

Span © Hz
Sweep 316 5 (1001 pts) ‘
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

PULSE WIDTH — DH3

PULSE WIDTH — DH3
# Agilent 17:52:12 Apr 3, 2615

| Marker

Ref 28 dBm Atten 26 dB

a Mkrl  1.656 ms

_ Select Marker
2.30 dB 1 5 3 1

#Peak

Log
18

dB/
Offst

Normal

11.5

dB

Delta

Delta Pair

LoAw

{Tracking Ref)

Ref &

Center 2.441 @88 GHz
Fes BH 1 MHz

MHz

Span @ Hz

Span Pair

Markaer Trace Typa
1R [&5] Time
1a (1 Time

# Axiz
179.4 ps
1.656 mg

Sweep 4.6 ms (1081 pts) Span

Amplituda
-35.38 dBm
-2.38 dE

Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

- Agilent 17:58:41 Apr 3, 2015

[Freq/Channel

Ref 20 dBm Atten 26 dB

#Peak
Log

18
dB/

Offst

Freq Offset
| 9.00000088 Hz

Center 2.441 006 GH

Res BH 1 MHz #YBH 1 MHz

Span © Hz
Sweep 316 5 (1001 pts)

Center Freq
244108868 GHz
StartFreq

2. 44100008 GHz
StopFreq
244100808 GHz

CF Step
1.00000060 MHz
Auto Man

Signal Track
On Off]
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

PULSE WIDTH — DH5

PULSE WIDTH — DH5

#% Agilent 17:53:58 Apr 3, 2015 RL |Freq/Channe

a Mkrl 2832 ms Center Freq
Eséai@ dBm Atten 20 dB -1.79 dB 5 44100008 GHa
Log

16 StartFreq
dB/ 2.44100868 GHz
i
4B i StopFreq
2.44100069 GHz

CF Step
1.00000060 MHz
Auto Man

LoAw

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #/BH 1 MHz Sweep 4 ms (10801 pts)

Markaer Trace Typa H Axiz Amplituda
1R [&5] Time 392 ps -35.41 dBm
1a (1 Time 2.892 mg -1.79 dE

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
% Agilent 18:01:21 Apr 3, 2015 RL  |Freg/Channel

Center Freq
Ref £0 dbm Rtten 20 dB ‘ 2.44100008 GHz
Log
19 StartFreq
dB/ 244100800 GHz
Offst
) StopFreq
244100008 GHz
CF Step
il 1800086080 MHz
Auto Man
Freq Offset
S| B.08800000 Hz
Signal Track
On Off]
Center 2.441 606 GH Span © Hz
Res BH 1 MHz #\BH 1 MH=z Sweep 316 5 (1001 pts) ‘
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8.2.5. PEAK OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 Clause 5.4(2)

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.63 30 -21.37
Middle 2441 8.90 30 -21.10
High 2480 8.69 30 -21.31
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

OUTPUT POWER

PEAK POWER LOW CH
% Agilent 11:01:55 Jun 3, 2015 R T [PeakSearch |

Mkr1 2.401 955 GHz ‘
Rel 29.9 dBm Atten 30 dB 8.63 dBm Mext Peak
Peak
Log
10 )
dB/ ‘ Next Pk Rigrt
Ofist

105
dB Next Pk Lelt

‘ Min Search

#PAvg

M1 52
53 FC Pk-Pk Search

AA
n(i):
FTun Mkr € CF
Swp

Span 5 MHz ‘ 1'“1?33

#5weep 100 ms (1001 pis)

Center 2.402 000 GHz
#Res BW 3 MHz

#VBW 3 MHz

PEAK POWER MID CH
e Agilent 11:01:18 Jun 3, 2014 R T |Freg/Channel

Mkr1 2.441 015 GHz Cerler E

erter Freq

Ref 29.9 dBm Atten 30 dB 8.90 dBm 5 44100000 G
Peak

Stait Freq

2 43850000 GHz

Stop Freq

2.44350000 GHz

CF Step
£00.000000 kHz
Auta Man

M s2 Freq Cifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Cif

Span 5 MHz ‘
#5weep 100 ms (1001 pis)

Swp

Center 2.441 000 GHz
#Res BW 3 MHz

#VBW 3 MHz
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

PEAK POWER HIGH CH
s Agilent 11:00:32 Jun 3, 2015 R T [PeakSearch |

Mkr1 2.480 015 GHz
Rel 29.9 dBm Atten 30 dB 8.69 dBm Next Peak
Peak
‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

M1 S2

$3 FC Pk-Pk Search
AA

aif):

Flun Mkr € CF

Swp

Center 2.480 000 GHz Span 5 MHz ‘ 1“1?;9

#Res BW 3 MHz #VBW I MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8.2.6. AVERAGE OUTPUT POWER

LIMIT

None; for reporting purposes only.

RESULTS
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.15
Middle 2441 6.32
High 2480 5.56
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 815.247 (d)
IC RSS-247 Clause 5.5

Limit = -20 dBc
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
# Agilent 16:45:33 Apr 3, 2015 RL

Mkrz 2,400 808 GHz
Ref 18 dBm Atten 28 dB -53.74 dBm
#Peak
Log
1@
dB/
0ffst

Center 2.400 888 GHz Span 15 MHz
#Res BH 108 kHz #BH 268 kH= Sweep 1467 ms (1081 pts)

Marker Trace X Axie Amplitude
1 1 2,468 BEA GHz -53.74 dBm
2 [ 2,468 BEA GHz -53.74 dBm

LOW CHANNEL SPURIOUS
s Agilent 16:47:.51 Apr 3, 2015 RL Marker
Mkr3 24.833 GHz
Ref 18 dBm Atten 20 dB 50,47 dbm || Select Marker
#Peak Py 1 2 3 4
Log
ﬁg/ Normal
0ffst
1.5
dB Delta
DI

aé?f Delta Pair

(Tracking Ref)
“Pﬂugl Ref 4

Center 13.815 GHz Span 25.97 GHz
#Res BH 188 kHz #UBH 368 kHz Sweep 2,482 5 (8192 pts) Snan
Marker Trace ¥ Axis Amplitude n
2.482 GHz 5.98 dBm
£.942 GHz -54.89 dBm
24.833 GH=z -58.47 dBm

=]

Span Pair

Center
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
# Agilent 16:48:59 Apr 3, 2615

Ref 18 dBm Atten 28 dB

RL
Mkrl 2.446 889 GHz
6.68 dBm

#Peak

Center 2.441 808 GHz

#Res BH 108 kHz +YBH 308 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

MID CHANNEL SPURIOUS
H Agilent 16:43:22 Apr 3, 2615

RL [ Harker |

Ref 18 dBm Atten 26 dB

Mkr3 14.247 GHz
-52.45 dBm

Select Marker

#Peak q

1 2 3 4

Log 9
18

dB/

Offst

11.5

Delta

Delta Pair

#PAvg

{Tracking Ref)
Ref &

Center 13.0815 GHz

#Res BH 106 kHz #WBW 380 kHz

Sweep 2,482 5 (8192 pts) Span

Span 25.97 GHz Span Pair

H Axiz
2.448 GHz
3.188 GHz

14,247 GHz
2.448 GHz

Markar Trace Typa
1 1 Freg
2 1 Freqg
2 L& ] Freq
1 1 Freqg

Center
Amplituda -

E.47 dBm
-55.94 dBm
-52.45 dEm

E.47 dBm
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
# Agilent 16:49:57 Apr 3, 2615 RL
Mkr2 2.486 965 GHz

Ref 28 dBm Atten 28 dB -55.47 dBm
#Peak

Center 2.433 588 GHz Span 15 MHz
#Res BH 106 kHz #BH 368 kHz Sweep 1.467 ms (1081 pts)

Marker Trace Type ¥ Axiz Amplitude
1 (&) Freg 2.483 588 GHz -59.73 dBm
2 (1 Freg 2.48E8 965 GH= -E8.47 dBm

HIGH CHANNEL SPURIOUS
3% Agilent 16:52:18 Apr 3, 2015 RL | Marker

Mkr3 17.952 GHz

Ref 20 dBm Atten 20 dB -52.26 dBm || Select Marker

#Peak T 1 2 3 4
i

Log 3

10

dB/

Offst

11.5

Delta

Delta Pair
{Tracking Ref)
f 3

#Pﬂugi | Re

Center 13.815 GHz Span 25.97 GHz
#Res BW 108 kHz #/BH 388 kHz Sweep 2,482 5 (8192 pts) Span

Markar Trace  Axiz Amplituda
1 (&) 2.481 GH=z E.28 dBm

Span Pair
Center

2 1 13.232 GHz -52.84 dBm
E] L& 17.982 GHz -52.26 dBEm
4 1 25.842 GHz —-49.56 dBEm
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 18:57:34 Apr 3, 2015 RL [ Trace |

Mkrz 2.399 858 GHz
Ref 28 dBm Atten 26 dB -68.36 dBm Trace
#Peak 1 2 3
Log
18 .
4B/ Clear Hrite

Offst

Max Hold

Min Hold

Center 2.400 A88 GHz Span 15 MHz
#Res BW 180 kHz #UBW 300 kHz  Sweep 1.467 ms (1801 pts) View

Markaer Trace Typa H Axiz Amplituda
1 [&5] Freq 2.488 A8A GHz -58.81 dBm
2 (6] Freg 2.399 858 GHz -EB.36 dEm

HIGH BANDEDGE WITH HOPPING ON
# Agilent 18:58:57 Apr 3, 2015 RL

Mkr2 2.485 666 GHz
Ref 2@ dBm Atten 26 dB -58.43 dBm
#Peak
Log
18
dBs
Dffst

Center 2.483 568 GHz Span 15 MHz
#Res BW 118 kHz #BH 338 kHz Sweep 1.2 m3 (1001 pts)

Marker Trace Type X Axiz Amplitude
1 (1 Freg 2.483 58 GHz -EB.32 dBm
2 (1 Freg 2.435 B6B GHz -58.43 dBm
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8.3.

ENHANCED DATA RATE 8PSK MODULATION

8.3.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.370 1.2262
Middle 2441 1.370 1.2280
High 2480 1.367 1.2283
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

20 dB BANDWIDTH

BANDWIDTH LOW CH
i Agilent 16:58:29 Apr 3, 2015 RL

a Mkrl 1.378 MHz

Ref 28 dBm Atten 20 dB B.53 dB
#Peak

Center 2.462 @ Span 3.01 MHz
#Res BH 22 kHz #BH 63 kHz #5weep 100 ms (1001 pts)

BANDWIDTH MID CH
A Agilent 16:54:31 Apr 3, 2015

a Mkrl 1.370 MHz
Ref 26 dBm Atten 26 dB 6.32 dB
#Peak
Log
14
dB/
Offst

Center 2,441 8 Span 3.81 MHz
#Res BH 22 kHz #JBH 68 kHz #5weep 100 ms (1881 prs)
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

BANDWIDTH HIGH CH
i Agilent 17:02:28 Apr 3, 2615

Ref 28 dBm

RL

a Mkrl 1.367 MHz

Atten 28 dB

8.35 dB

#Peak
Log

18
dB/

Offst
11.5

Center 2,430 @
#Res BH 22 kHz

99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 16:59:00 Apr 3, 2615

Span 3.81 MHz

#VEW 68 kHz

RL

| Measure

#Sweep 100 ms (1001 pts)

Ch Freq 2.482 GHz

Occupied Bandwidth

Trig Free l
[Averages: 180 | |

Meas Off

Ref 28 dBm #Atten 28 dB

#Samp

Log

18
dB/

| Channel Power
‘ Occupied BH

Offst

11.5

dB T

| |
Center 2,482 @08 8 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2.464 MHz

Multi Carrier

ACP

Power

#3weep 100 ms (1001 pts)

Occupied Bandwidth
1.2262 MHz

-15.135 kHz
1.354 MHz*

Transmit Freq Error
% dB Bandwuidth

Pow
Occ BH % Pwr 99.00 ¥

x dB -20.06 dB

er Stat
CCDF

More
1of?2
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DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

BANDWIDTH MID CH

% Agilent 16:55:25 Apr 3, 2815 RL

| Measure

Ch Freq 2.441 GHz

Occupied Bandwidth

Trig Free
[Averages: 180 | |

1 Meas Off

| Channel Power
Ref 26 dBm #Atren 20 dB

#5arp Occupied BH
Log

18 Ly ‘

dB/
Offst
11.5 | YT

ACP

Multi Carrier
Power

Center 2.441 I@@@ A GHz

#Res BH 22 kHz

Occupied Bandwidth
1.2280 MHz

Transmit Freq Error  -13.431 kHz
% dB Banduidth 1.354 MHz*

Span 2.453 MHz
#3weep 100 ms (1001 pts)

Occ BH % Pwr 99.00 ¥
x dB -20.06 dB

#YBH 68 kHz

Power Stat
CCDF

More
1of?2

BANDWIDTH HIGH CH

% Agilent 17:03:08 Apr 3, 2015 RL

| Measure

Meas Off

Ch Freq 2.48 GHz

Occupied Bandwidth

Trig Free
[Averages: 160 | |

| Channel Power

Ref 28 dBm
#Samp
Log
18
dB/
Offst
11.5

dB Humili }_ Ty _]

l |
Center 2,438 006 0 GHz Span 2.463 MHz
#Res BH 22 kHz #Sneep 168 ms (1001 pts)
Occupied Bandvwidth Occ BW % Pwr  99.00 7
l 2283 MHZ % dB -20.00 4B

-12.098 kHz
1.354 MHz*

#Atten 20 dB

Occupied BH

ACP

Multi Carrier
Power

#YBH 68 kHz

Power Stat
CCDF

More

Transmit Freq Error 1 of ?

% dB Bandwuidth
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.3.2. HOPPING FREQUENCY SEPARATION
LIMIT
FCC §15.247 (a) (1)
IC RSS-247 Clause 5.1(2)

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 mw.
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W Agilent 18:35:25 Apr 3, 2015 RL | Marker

& Mkrl 1.088 MHz

Ref 20 dBm Atten 20 dB 0.2 dp || Select Harker
#Peak 1 2 3 4

Normal

Delta

Delta Pair
f(Tracking Ref)
a

LgAw

Center 2.441 808 GH Span 5 MHz
#Res BH 308 kHz #UBH 918 kHz Sweep 1 ms (1001 pts) Span
Marker Trace Type ¥ Rxiz Amplitude n
1R 1 Freqg 2.441 BBA GHz -8.34 dBm
la (&8 Freq 1.86868 MHz B.28 dB
2 1 Freqg 2.441 BBA GHz -8.34 dBm

Re

Span Pair
Center
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.3.3. NUMBER OF HOPPING CHANNELS

LIMIT
FCC 815.247 (a) (1) (iii)
IC RSS-247 Clause 5.1(4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

RESULTS

Normal Mode: 79 Channels were observed.
AFH Mode: 20 channels were declared by the client.
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
- Agilent 18:25:02 Apr 3, 2015 RL [Freq/Channel

a Mkrl 81.1 MHz Center Freq
53;@@ dBm Atten 26 dB =035 9B Nl 44060000 Gz
StartFreq
2.39000000 GHz
StopFreq
2.49000000 GHz

1

? CF Step
10.0000000 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.448 B GHz Span 108 MHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
- Agilent 18:11:26 Apr 3, 2015 RL Freq/Channel

Center Freq
Egiai@ dBm Atten 20 dB 2.41500000 GHz

Log

1@ StartFreq

dB/ 2.4000008080 GHz

e

4B Stop Freq
2.43000000 GHz

CF Step
Laf 3.00000000 MHz
gn Auto Man

vl 52 ‘ Freq Offset

33 FC 9.00000000 Hz
AA

£(fn .

FTun Signal Track

Swp On Off

Center 2.415 66 GHz Span 38 MHz
#Res BH 306 kHz #UBH 360 kHz Sweep 20 ms (1901 pts)

Page 44 of 101
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: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)

% Agilent 18:16:56 RApr 3, 2015 RL  [Freq/Channel
Center Freq

ESLai@ dBm Atten 26 dB ‘ 2 44500000 GHz

Log

16 StartFreq

dB/ 243000008 GHz

o

dB Pl V. I P Faa TR o Wt P i Yt L R Stop Freq
246000668 GHz

CF Step
Lafl 300000008 MHz
gnv Futo tan
V1 52 Freq Offset
53 FC ‘ 0.00000000 Hz

AR

£ .
FTun Signal Track
Swp On Off

Center 2.445 00 GHz Span 30 MHz ‘
#Res BH 308 kHz #UBH 360 kHz Sweep 28 ms (1001 pts)

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

s Agilent 18:20:47 Apr 3, 2015 RL |Freq/thanne|
Center Freq

Ref 20 dbm Rtten 20 dB ‘ 2.47500008 GHz
StartFreq
246000008 GHz
Stop Freq
243000008 GHz

CF Step
3.00000000 MHz
LgRw M Man

vl se Freq Offset

33 FC ‘ 0.00000000 Hz
AA

£(f

F%u)n Signal Track

Swp On Off

Center 2.475 68 GHz Span 30 MHz ‘

#Res BH 306 kHz #UBH 368 kHz Sweep 28 ms (1861 pts)
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.3.4. AVERAGE TIME OF OCCUPANCY

LIMIT
FCC 815.247 (a) (1) (iii)
IC RSS-247 Clause 5.1(4)

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 | Pulsesin [ Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.387 32 0.124 0.4 -0.276
DH3 1.640 16 0.262 0.4 -0.138
DH5 2.888 12 0.347 0.4 -0.053

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 24 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

PULSE WIDTH - DH1

PULSE WIDTH — DH1
s Agilent 19:45:13 Apr 10, 2015

| Marker

Ref 28 dBm

Atten 20 dB

a Mkrl 387 ps

#Peak |

42.28 dB 0

Select Marker

Log |
18

dB/
Offst

Normal

18.6

dB

Delta

LoAw

Delta Pair
{Tracking Ref)
Ref &

Center 2.441
Fes BH 3 MHz

898 GHz

Span @ Hz

#/BH 3 MHz Sweep 1 ms (1081 pts)

Markaer Trace Typa
1R [&5] Time
1a (1 Time

H Axiz Amplituda

94 ps -38.47 dEm
387 pe 42.28 dB

Span Pair
Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

e Agilent 16

:58:54 May 28, 2015

R T

| System |

Rel 20 dBm

Atten 20 dB

#Peak

‘ Show Errars +
Power On/ |
Preset

‘ Time/Date *

Center 2.441 0

Res BW 1 MHz

00 GHz

Span 0 Hz |

#VBW 1 MHz Sweep 3.16 s (1001 pis)

‘ Alignmerts ¥
‘ Corfig l!Q

Reference ¥

Mare
1ci3

Page 47 of 101

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701I

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: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 19:46:39 Apr 16, 2015

Ref 28 dBm

Atten 20 dB

a Mkrl

#Peak

Log
18

dB/
Offst

18.6

dB

LoAw

Center 2.441 @88 GHz
Fes BH 3 MHz

#YBH 3 MHz

RAvg/VBH Type
Log=Pwr (Video)

Sweep 2 ms (1081 pts)

Marker Trace
1R [&5]

la &)

Typa
Time
Time

# Axiz
198 pe
1.64 me

Amplitude FAuto
-26.98 dEm

38.82 dB

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

H Agilent 17:00-14 May 28, 2015

R T | System |

Rel 20 dBm

Atten 20 dB

#Peak

‘ Show Errars +
Power On/ |
Preset

‘ Time/Date *

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

I (W ‘ Alignmerts *
111 _‘ Corfig l!Q

Reference ¥

Span 0 Hz“‘ 1“:?26
Sweep 3.16 s (1001 pis)
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

PULSE WIDTH — DH5

PULSE WIDTH — DH5
4 Agilent 19:42:60 Apr 16, 2615

RL

| BH/Avg

Ref 28 dBm Atten 26 dB

a Mkrl 2888 ms

42.38 dB

#Peak |

Res BH
3.8 MHz

Log T
18

dB/
Offst

18.6

dB

LoAw

Video BH
3.8 MHz
Man|

VBHW/RBH

Auto

Center 2.441 @88 GHz

Res BH 3 MHz #YBH 3 MHz

Sweep 4 ms (10801 pts)

# Axiz
392 pe
2.888 me

Marker Trace
1R [&5]
la (4]

Typa
Time
Time

Amplituda
-38.72 dBm
42.38 dB

RAvg/VBH Type
Log=Pwr (Video)
Auto Man

Span/RBH

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
H Agilent 17:01:22 May 28, 2015

R T

| System |

Rel 20 dBm Atten 20 dB

#Peak

‘ Show Errars +
Power On/ |
Preset

‘ Time/Date *

‘ Alignmerts ¥

Center 2.441 000 GHz

Res BW 1 MHz #VBW 1 MHz

Span 0 Hz |
Sweep 3.16 s (1001 pis)

‘ Corfig l!Q

Reference ¥

Mare
1ci3
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8.3.5. PEAK OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 Clause 5.4

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 5.61 21.97 -16.36
Middle 2441 5.33 21.97 -16.64
High 2480 4.49 21.97 -17.48
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

OUTPUT POWER

PEAK POWER LOW CH

W Agilenf 19:14:44 Apr 10, 2015

R T

Peak Search

Rel 20 dBm

Atien 20 dB

Mkr1 2.401 875 GHz
5.61 dBm

#Peak
Log

10
dB/

Ofist
11.5

dB

#PAvg

Next Peak

Next Pk Rigrt

Mext Pk Leit

Min Search

M1 52
S3 FC

AA
aff):

FTun

Swp

Center 2.402 000 GHz
#Res BW 3 MHz

VBW 50 MHz

Span 5 MHz
#Sweep 100 ms (601 pts)

Pk-Pk Search

PEAK POWER MID CH

e Agilent 19:11:53 Apr 10, 2015

R T

| Peak Search |

Rel 20 dBm

Atten 20 dB

Mkr1 2.440 858 GHz
5.33 dBm

#Peak

Next Peak

‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

Center 2.441 000 GHz
#Res BW I MHz

VBW 50 MHz

Span 5 MHz
#5weep 100 ms (601 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1¢l2
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

PEAK POWER HIGH CH
He Agilent 19:11:02 Apr 10, 2015

R T

Peak Search

Rel 20 dBm Atten 20 dB

Mkr1 2.479 917 GHz
4.49 dBm

#Peak
Log

10
dB/

Otist
11.5

dB

#PAvg

Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

M1 52
S3 FC

AA
aff):

FTun
Swp

Center 2.480 000 GHz
#Res BW I MHz

VBW 50 MHz

Span 5 MHz
#5weep 100 ms (601 pis)

Pk-Pk Search
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8.3.6. AVERAGE OUTPUT POWER

LIMIT

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 10.5dB was entered as an offset in the power meter to
allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.00
Middle 2441 3.10
High 2480 2.95
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 815.247 (d)
IC RSS-247 Clause 5.5

Limit = -20 dBc
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
# Agilent 16:59:26 Apr 3, 2015 RL

Mkr2  2.399 895 GHz
Ref 2@ dBm Atten 28 dB -54.92 dBm
#Peak
Log
18
dB/
Dffst
11.5

#PAvg

Vi 52
Center 2,400 800 GHz Span 15 MHz
#Res BW 108 kHz #BH 3688 kHz Sweep 1,467 m3 (1081 pts)
Marker Trace Type X Axiz Amplitude

1 1y Freg 2.488 AAA GHz -EE.79 cBm
2 (& Freg 2.399 395 GH= -54.92 dBm

LOW CHANNEL SPURIOUS
s Agilent 17:61:26 Apr 3, 2015 RL | Marker

Mkrz 7.881 GHz

Ref 20 dBm Atten 20 dB -55.26 dBn ||, Select Marker
#Peak [ 1 2 3 4

1
<

Normal

Delta

. — Sy Delta Pair
| {Tracking Ref)
| Ref a

Center 13.015 GHz Span 25.97 GHz

#Res BH 106 kHz #\BH 368 kHz Sweep 2.482 5 (8192 pts) Span

Markar Trace ¥ Axiz Amplituda
1 1 2.482 GHz A.53 dBm

Span Pair
Center

2 1) 7.881 GHz ~5C.26 dEm
3 1) 13.838 GHz -5A.96 dBm Off
4 1) 24,998 GHz ~49.89 dEm
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 16:56:90 Apr 3, 2615

Fef 20 dBm Atten 28 dB

RL
Mkrl 2.448 955 GHz
2.22 dBm

#Peak

Center 2,441 080 GHz
#Res BH 100 kHz #\BH 368 kHz

MID CHANNEL SPURIOUS
i Agilent 16:57:16 Apr 3, 2015

Span 15 MHz
Sweep 1.467 ms (1081 pts)

| Marker

Ref 28 dBm Atten 26 dB

_tt 35 gBm || Select Marker

#Peak |

1 2 3 4

1
L+

Delta

Delta Pair

f(Tracking Ref)

Re A

Center 13.015 GHz

+Res BH 108 kHz #UBH 368 kHz Sneep 2.482 5 (8192 pts) Span

Span 25.97 GHz Span Pair

Center

Marker Trace H Axiz
1 1 2.448 GHz
2 (&5 4.878 GHz
3 1 7.931 GH=z
4 1) 24,966 GHz

Amplitude
8.41 dBm
-58.59 dBm
-EE5.35 dEm
-49.78 dBm
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
s Agilent 17:03:36 Apr 3, 2615 RL

Mkrz 2.483 785 GHz

Fef 20 dBm

Atten 26 dB

-58.73 dBm

#Peak

Center 2,483 5

@ GHz

#Res BH 188 kHz

+YBH 388 kHz

Sweep 1,467 ms (1081 pts)

Span 15 MHz

Marker

Trace

Type

X Axis

Amplitude

1 1
2 &9

2.433 5AE GHz
2.483 785 GHz

-59.28 dBm
-58.73 dBm

Freg
Freg

HIGH CHANNEL SPURIOUS

# Agilent 17:95:55 Apr 3, 2015 RL

| Marker

Select Marker

Ref 28 dBm
#Peak |

1
4

Atten 20 dB

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Center 13.015 GHz
#Res BH 106 kHz

Marker Trace
1 1
2 (&5

Span 25.97 GHz
Sweep 2,482 5 (8192 pts) Span

Amplitude
B.64 dBm
-49,27 dBm

Span Pair

Center

#VBW 388 kHz
H Axiz

2.481 GHz

24,973 GHz

Type
Freg
Freq

Off
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 13:47:23 Apr 3, 2615 RL

Mkrz 2.399 940 GHz

Fef 20 dBm

Atten 26 dB

-58.52 dBm

#Peak

Center 2,400 ©

@ GHz

#Res BH 188 kHz

+YBH 388 kHz

Span 15 MHz
Sweep 1,467 ms (1081 pts)

Marker Trace
1 (1
2 (1

Type
Freg
Freg

X Axis
2,488 B8E GHz
2,399 848 GHz

Amplitude
-59.96 dBm
-58.52 dBn

HIGH BANDEDGE WITH HOPPING ON
# Agilent 18:49:09 Apr 3, 2615

RL

Mkr2 2.488 495 GHz
Ref 2@ dBm -58.18 dBm
#Peak
Log
18
dB/
Offst

Atten 2@ dB

Center 2.483 500 GHz
#Res BW 110 kHz
Marker Trace

1 (1

2 (&

Span 15 MHz
Sweep 1.2 ms (1001 pts)

Amplitude
-E8.94 dBm
-58.18 dBm

#WEH 330 kHz
A Auis

2.483 5AB GHz

2.488 495 GH=z

Type
Freg
Frag
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088
8.4. CONDUCTED RX SPURIOUS EMISSIONS
LIMITS

IC RSS GEN Issue 4, Clause 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: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

RESULTS

RX SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL 30 to 1000MHz

RF 500 DC
[Start Freq 30.000000 MHz

IFGain:Low

Ref Offset 11.4 dB

10dBidiv. Ref 10.00 dBm
Log

PNO: Fast .:.‘ Trig: Free Run

Atten: 10 dB

Avg Type: Log-Pwr TRACE|
Avg|Hold:>100/100

TYPE| M wAsAY

Frequency

DET|P

Auto Tune|

Center Freq
515.000000 MHz|

StartFreq
30.000000 MHz|

Stop Freq|
1.000000000 GHz

Auto

CF Step|
97.000000 MHz|

Man|

Freq Offset|

0 Hz|

Start 30.0 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Stop 1.0000 GHz
Sweep 3.323 ms (9970 pts)

STATUS

RF

ALIGN AUTO 06:51:51 AM Apr08, 2015

IMarker 1 24.108349646779 GHz

PNO: Fast 50 Trig: Free Run

IFGain:Low

Ref Offset 1.4 dB

10dBidiv. Ref 0.00 dBm
Log

Atten: 10 dB

Avg Type: Log-Pwr
Avg|Hold: 82/100 al

TRADE‘

Peak Search

Next Peak

-100

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF|

Mkr—RefLvl

Start 1.00 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 26.00 GHz

Sweep 42.30 ms (11750 pts)

STATUS
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8.5. COLOCATION

The below table shows potential intermodulation frequencies due to Bluetooth and 5GHz WLAN
simultaneous transmission.

Modes A B A+B A-B 2A+B A+2B A-2B
8PSK + 11a 5.3 band 2441 5260 7701 2819 10142 12961 8079
8PSK + 11a 5.6 band 2441 5580 8021 3139 10462 13601 8719
8PSK + 11a 5.8 band 2441 5785 8226 3344 10667 14011 9129
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8PSK and 802.11a Mode 5.3 GHz

8PSK 2441 MHz
w- Agilent 18:14:48 May 22, 2015 R T |Freg/Channel

Mkr2 4.882 GHz

i Certer Freq
?gl:ﬁ dBm Atten 20 dB 49.48 dBm 8.00000000 GHz

Stait Freq
1.00000000 GHz

Stop Freq
15.0000000 GHz

CF Step
1.40000000 GHz
Auto Man

Stant 1.000 GHz Stop 15.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 46.67 ms (2001 p1s)

Maiker Tiace X Az Amglilude
) 2.442 GH=z £5.84 dBm
2 i1 4882 GHz -49.48 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

|

11a Mode 5260 MHz
H Agilent 18:18:00 May 22, 2015 R T |Freg/Channel

Mkr3 5.704 GHz Certer F
erter Freq

Rei 20 dBm Atten 20 dB -44.72 dBm
#Peak 4 §.00000000 GHz
Log i
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
11.1
dB Stop Freq
15.0000000 GHz

CF Step
1.40000000 GHz
#PAvg Auto Man

Start 1.000 GHz Stop 15.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 46.67 ms (2001 pts)
Maiker Tiace K Aniz Amplitude

1) 5.283 GHz 15.60 dBm

i) 10.520 GHz -40.24 dBm

1) 5.704 GHz -44.72 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On Cf
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8PSK 2441 MHz and 11a Mode 5260 MHz

e Agilent 18:28:57 May 22, 2015 R T |Freg/Channel
Mkr3 10.520 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -41.87 dBm
#Peak | 5 8.00000000 GHz
Log T
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
1.1
dB 3 Stop Freq
15.0000000 GHz
CF Step
1.40000000 GHz
#PAvg Auto Man
Start 1.000 GHz Stop 15.000 GHz = Cifset
#Res BW 1 MHz #UBW 1 MHz  Sweep 46.67 ms (2001 pis) . nur[?n%nun SHEZ
Maiker Tiace Type K Aniz Amplitude i
1 11} Fieg 2.442 GHz -2.70 dEm
2 1) Fieq 5270 GHz 13.78 dBm SignaleaCk
2 11} Fieg 10.820 GHz -41.87 dEm on Qf
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK Mode and 802.11a Mode 5.6 GHz

8PSK Mode 2441 MHz

- Agilent 18:14:48 May 22, 2015 R_T |Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 4.882 GHz
-49.48 dBm

#Peak

Certer Freq
§.00000000 GHz

Log

10
dB/

Ofist

Stait Freq
1.00000000 GHz

111

dB

Stop Freq
15.0000000 GHz

#PAvg

CF Step
1.40000000 GHz
Aut Man

Stant 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiker Tiace

1 1y

2 1)

A iz
2.442 GH=z
4882 GHz

Amglilude
£5.84 dBm
-49.48 dBm

Freq Cliset
0.00000000 Hz

On

|

Signal Track
Cf

11a Mode 5580 MHz
e Agilent 18:19:46 May 22, 2015

R T

|FrequhanneI |

Rel 20 dBm

Atten 20 dB
[

Mkr2 5.116 GHz
-44.69 dBm

#Peak

Certer Freq
§.00000000 GHz

Log

10
dB/

Otist

Stait Freq
1.00000000 GHz

111

dB

Stop Freq
15.0000000 GHz

#PAvg

CF Step
1.40000000 GHz
Man

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maher Tiace
1 1)

2 1y

X Axiz
5578 GHz
5118 GHz

Amplilude
14.77 dBm
-44 68 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On oif
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK Mode 2441 MHz and 11a Mode 5580 MHz

e Agilent 18:27:40 May 22, 2015 R T |Freg/Channel
Mkr3 6.040 GHz Cerler E
erter Freq
Rei 20 dBm Atten 20 dB -43.32 dBm
#Peak | > §.00000000 GHz
Log T
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
11.1
dB : Stop Freq
& 15.0000000 GHz
CF Step
1.40000000 GHz
#PAvg Auto Man
Start 1.000 GHz Stop 15.000 GHz = Cifset
#Res BW 1 MHz #UBW 1 MHz  Sweep 46.67 ms (2001 pis) . nur[?n%nun SHEZ
Maiker Tiace Type K Aniz Amplitude i
1 11} Fieg 2.442 GHz -2.84 dEm
2 1) Fieq B.E78 GHz 14.88 dBm Signa'TfaCk
2 11 Fieg £.040 GHz -42.22 dEm on Qf
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK Mode and 802 11a Mode 5.8 GHz

8PSK Mode 2441 MHz

- Agilent 18:14:48 May 22, 2015 R_T |Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 4.882 GHz
-49.48 dBm

#Peak

Certer Freq
§.00000000 GHz

Log

10
dB/

Ofist

Stait Freq
1.00000000 GHz

111

dB

Stop Freq
15.0000000 GHz

#PAvg

CF Step
1.40000000 GHz
Aut Man

Stant 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiker Tiace

1 1y

2 1)

A iz
2.442 GH=z
4882 GHz

Amglilude
£5.84 dBm
-49.48 dBm

Freq Cliset
0.00000000 Hz

On

|

Signal Track
Cf

11a Mode 5785 MHz
e Agilent 18:21:19 May 22, 2015

R T

|FrequhanneI |

Rel 20 dBm

Atten 20 dB
<

Mkr2 5.298 GHz
-44.08 dBm

#Peak

Certer Freq
§.00000000 GHz

Log

10
dB/

Otist

Stait Freq
1.00000000 GHz

111

dB

Stop Freq
15.0000000 GHz

#PAvg

CF Step
1.40000000 GHz
Man

Start 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maher Tiace
1 1)

2 1y

X Axiz
5781 GHz
£.2898 GHz

Amplilude
14.70 dBm
-44,08 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Page 66 of 101

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

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



REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8PSK Mode 2441 MHz and 11a Mode 5580 MHz

e Agilent 18:26:32 May 22, 2015 R T |Freg/Channel
Mkr3 5.305 GHz Cerler E
erter Freq
Rei 20 dBm Atten 20 dB -42.88 dBm
#Peak | = §.00000000 GHz
Log 1)
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
11.1
dB o Stop Freq
If' 15.0000000 GHz
CF Step
1.40000000 GHz
#PAvg Auto Man
Start 1.000 GHz Stop 15.000 GHz = Cifset
#Res BW 1 MHz #UBW 1 MHz  Sweep 46.67 ms (2001 pis) . nur[?n%nun SHEZ
Maiker Tiace Type K Aniz Amplitude i
1 11} Fieg 2.442 GHz 0.15 dBm
2 1) Fieq 5781 GHz 15.28 dBm Signa'TfaCk
2 11 Fieg £.205 GHz -42.88 dEm on Qf

For the co-located test, no other emissions were found after being investigated from the
conducted measurement with all different combination frequencies between BT & 5GHz bands.
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

9. RADIATED TEST RESULTS

9.1. LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

9.2.

TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

UL Fremont,5m Chamber A

3 Apr 2815

18:54:24

125

Client

Restricted Bandedge

Project Number: 1528284
Broadcom

Canfig:EUT with Loptop
Mode!BT GFSK BE 24B2MHz
Tested by:L. Lara

£
~
S
3
@
o

oy \l‘MW‘ull
4

il

8.5

Hz/

Frequency (GHz)

15

Range (GHz)
1:2.312.415

Dot Gl [
PERK  IMCEB)

fivg Tup Susen Plo fGups/fods  Position
Fur RgiRS)  Auto/Cpled DI Inf/MAGH 142 dege 214 cn 2

Range (Gha)
2.31%2.415

Dot RBU Ul fvg Typ
AUER  IHCEE) 3 Pur AvgiRiS

Suse
futo/Cpled

o foups/Made
01 160/TAS

Pasition
42 degs 214 cn

H

Trace Markers

Low Channel Bandedge Method AD - Hor

izontal . TST 38915 27 Mar 2014

Rev 9.5 22

Jul 2814

Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz2) (dBuV) (dB) Reading (dBuVv/m) (dBuVv/m) (dB)
(dBuVv/m)
1 *2.39 39.02 PK 32 -22.2 48.82 74 -25.18 142 214 H
2 *2.382 43.62 PK 31.9 -22.3 53.22 - - 74 -20.78 142 214 H
3 *2.39 28.84 RMS 32 -22.2 38.64 54 -15.36 - - 142 214 H
4 *2.382 35.03 RMS 31.9 -22.3 44.63 54 -9.37 142 214 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

WZEUL Fremont,5m Chamber A 3 Apr 20815 19:04:084
Restricted Bondedge
s B e
Config:EUT with Laptop
Mode:BT GFSK BE 24B2MHz
185 Tested by:L. Lara
95
85
:5 Peak Limit CdBul/m)
375
@
S
65
55 Average Limit (dBuUym>
A |
o
45 .
)
o
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (6120 Ot R W g Ty Swep Pl Foupo/lode Position Range (GHo) Dot R UB vy Typ Sweep s Foupefiod Position
Low Channel Bandedge Method AD - Vertical.TST 38915 27 Mar 2014 Rev 9.5 22 Jul 2014
Trace Markers
Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/m) (dBuVv/m) dB)
(dBuV/m)
2 *2.382 43.66 PK 31.9 -22.3 53.26 N N 74 -20.74 312 174 \
4 *2.382 35.11 RMS 31.9 -22.3 44.71 54 -9.29 N N 312 174 \
1 *2.39 39.02 PK 32 -22.2 48.82 - - 74 -25.18 312 174 \
3 *2.39 28.49 RMS 32 -22.2 38.29 54 -15.71 - - 312 174 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

_UL Fremont,5m Chomber A 3 Apr 2815  19:13:44

12
Restricted Bondedge
- Project Number: 15020284
i Cl ient :Broadcom
Config:EUT with Laptop
Mode:BT GFSK BE 248BMHz
185 Tested by:L. Lara
95
85
G
S o5 mit CdBul
B
@
S
65
ge Lin CdBuY/m)
55) =
Mt bl et S AR A AR o o A L
45 4
ral
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6120 Ot R W g Ty S Ple Houpo/lode Position Range (GHo) Dot R UB g Typ S Pio B/l Position
262,563 FEK  IMCEE) M Pur MgRIS)  AuoiCpled GBI InfMXH 143 doge 313 cn| 22,462,563 AERHCED) M Pur RugliS) to/bpled 0301 IGT 143 dege il
High Channel Bandedge Method AD - Horizontal .TST 38815 27 Mar 2014 Rev 9.5 22 Jul 2014
Trace Markers
Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/m) (dBuVv/m) dB)
(dBuV/m)
1 *2.484 40.5 PK 32.1 -21.9 50.7 N N 74 -23.3 143 313 H
2 *2.484 42.69 PK 32.1 -21.9 52.89 N N 74 -21.11 143 313 H
3 *2.484 30.53 RMS 32.1 -21.9 40.73 54 -13.27 - - 143 313 H
4 *25 33.08 RMS 32.1 -22 43.18 54 -10.82 - - 143 313 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

| o5l Fremont, Sn Chamber A 3 Apr 2815 19:20:50
Restricted Bandedge
- Project Number: 15020284
[ Cli=nt:Broadeon
Config:EUT with Laptop
Mode:BT GFSK BE 248BMHz
195 Tested by:L. Lara
95
85
e ~
3 _ Peak Limit C(dBuU/i)
3 7
@
S
o5
Average Limit CdBuU/m)
55
J, O
™
45 4.
3 (=
o
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Torge @) I 7Y S Fie Fpiode Ferition Fonge @ W W W g T Sy Pio Fpeliods Foriti
High Channel Bandedge Method AD - Vertical .TST 308915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/m) (dBuVv/m) dB)
(dBuV/m)
1 *2.484 40.14 PK 32.1 -21.9 50.34 N N 74 -23.66 49 313 \
3 *2.484 30.29 RMS 32.1 -21.9 40.49 54 -13.51 N N 49 313 \
2 * 2.486 42.38 PK 32.1 -21.9 52.58 - - 74 -21.42 49 313 \
4 *25 33.05 RMS 32.1 -22 43.15 54 -10.85 - - 49 313 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

HARMONICS AND SPURIOUS EMISSIONS

GFESK, LOW CHANNEL - 2402 MHz

HORIZONTAL

~UL Fremont,5m Chomber A 3 Apr 2015 11:51:

B
Rodioted Emissions 3-Meters

195 ET?JED? Number : 15028284
ient :Broadcom
Corfig:EUT with Laptop
Mode 12402 GFSK obove 16
a5 Tested by:Lieu Nguysn

85

Peak Limit (dBulU/m)
75

65

(dBuU/m)

Avg Limit C(dBul/m)
55

1

45WL“M | Lﬁ

35

18
Frequency (GHz)

Range (o2 Dot Rl VR0 U fvg Typ Pts Foups/Made  FPosition
3 3 i B-3

fvg Ty Pis foups/fode  Fosition Renge (GHz)
PERK  INC-6c8) i v 3:3-18

usep
g(RMS)  Auto/Cpled  BABI  Inf/MAXH  B-360degs H

Dot RBW Sucep
PEAK  IM(-68) 0k  Pur AvglRMS)  Auto/Cpled 18k  Inf/MKH  0-35Bdegs H

1 P

FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chomber A 3 Apr 20815

Rodioted Emissions 3-Meters
Project Number: 15028284

Client :Broadeon
Corfig:EUT with Laptop
Mode 12402 GFSK obove 16
Tested by:Lieu Nguysn

Peak Limit (dBulU/m)

(dBuU/m)

Avg Limit (dBul/m)

18
Frequency (GHz)

Ronge (G2 UG fvg Typ Susep Pis  foups/fode  Position Range (GHo) Dot FBW U fvg Typ Sucep Pts  Woups/Made  FPosition

FCC Part!S Subpart C 248BMHz Spuriocus Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

GESK, LOW CHANNEL - 2402 MHz, DATA

Marker Frequenc Meter Det AF T136 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) (dBuV) (dB) Reading (dBuVv/m) (dB)
(dBuV/m)
2 *2.768 43.31 PK2 32.4 -21.6 54.11 - - 74 -19.89 122 114 H
*2.767 30.82 MAv1 32.4 -21.6 41.62 54 -12.38 - - 122 114 H
1 1.792 39.47 PK 29.9 -23.1 46.27 - - - - 0-360 100 H
4 1.798 38.78 PK 30 -23.2 45.58 - - - - 0-360 201 \
5 3.133 33.52 PK 32.9 -29.2 37.22 - - - - 0-360 100 \
6 3.185 35.38 PK 32.7 -30.3 37.78 - - - - 0-360 100 \4
3 4.483 35.28 PK 33.8 -29.1 39.98 - - - - 0-360 201 \4
7 4.483 35.28 PK 33.8 -29.1 39.98 - - - - 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

GESK, MID CHANNEL — 2441 MHz

HORIZONTAL

~UL Fremont,5m Choamber A 3 Apr 20815 13:20:
Rodioted Emissions 3-Meters

Project Number: 150208284

Client:Broadson
Config:EUT with Laptop
Mode:2441 GFSK obove 16
95 Tested by:Lieu Nguyen

11

185

85

Peak Limit (dBulU/m)
75

65

(dBul/m)

Avg Limit (dBul/m)
55!

12

WWWW%'F

45)

35

18
Frequency (GHz)

Ronge (62 Ot Rl VR0 Susep Pis foups/fode  FPosition Renge (GHz) Dot
-3 B-368degs H 3:3-18

» U fvg Typ Suee Pts Foups/Made  FPosition
PERK  INCG-G) ok Por Avg(RI futo/Cpled  69BI  Inf/MAKH 8- 3Bdegs H

R0 o
1 PEAK  IM-6d8)  Jk  Pur AvglRHS) uto/Cpled 18k Inf/HAXH

FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chamber A 3 Apr 20815 13:28:12

B
Rodiated Emissions 3-Meters

Project Number: 15028284
Client:Broadcam
Config:EUT with Loptop
Mode:2441 GFSK cbove 16
95 Tested by:Lieu Nguyen

185]

a5

Peak Limit C(dBulU/m)

75

(dBulU/m)

Avg Limit (dBul/m)

78
Frequency (GHz)

Ronge (62 fvg Typ Sucep Pis fups/fode  Position Range (GH) et U VB fvg Typ Sueep Pts Foups/Madke  Position

FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

GESK, MID CHANNEL — 2441 MHz, DATA

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
5 *3.82 41.76 PK2 33.4 -29.6 0 45.56 - - 74 -28.44 208 118 \
*3.823 29.3 MAv1 334 -29.5 0 33.2 54 -20.8 - - 208 118 \
1 1.792 39.41 PK 29.9 -23.1 0 46.21 - - - - 0-360 100 H
4 1.799 38.12 PK 30 -23.1 0 45.02 - - - - 0-360 201 \
2 1.997 37.39 PK 31.1 -22.8 0 45.69 - - - - 0-360 201 H
3 2.982 36.13 PK 32.8 -21.3 0 47.63 - - - - 0-360 100 H
6 4.482 35.42 PK 33.8 -29.1 0 40.12 - - - - 0-360 100 \4

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

GESK, HIGH CHANNEL — 2480 MHz

HORIZONTAL

UL Fremont,5m Chamber A 3 Apr 20815 14:18:27
Rodiated Emissions 3-Meters

185 ET?JED? Number : 15028284
ient :Broadcom
Config:EUT with Loptop
Mode 2488 GFSK cbove 16
95 Tested by:Lieu Nguyen

11

Peak Limit C(dBulU/m)

(dBulU/m)

Avg Limit (dBulV/m)

Iz
Frequency (GHz)

Ronge (62 R VB fvg Typ Sucep Pis fups/fode  Position Range (GH) Dot Fu VB fvg Typ Sueep Pts Foups/Mode  Position
1:4-3 60des 31318 18 B-3%0degs H

De
PERK  IMC-BcB) 3k Pur AvglRMS)  Auto/Cpled  BABI  Inf/MAXH  B-36Adegs PEAK  IM(-6d8) 3Bk Pur AvgCRMS: futo/Cpled 18k Inf/MAXH

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

UL Fremont,5m Chamber A 3 Apr 2015 14:18:27
Rodioted Emissions 3-Meters
Project Number: 15028284

Client :Broadeon
Corfig:EUT with Laptop
Mode 12480 GFSK obove 16
Tested by:Lieu Nguysn

eak Limit CdBulU/m)

(dBul/m)

Avg Limit C(dBul/m)

18
Frequency (GHz)

Range (62 UG fvg Typ Susep Pis foups/fode  FPosition Renge (GHz) ] U fvg Typ Sucep Pts Foups/Made  FPosition

FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

GESK, HIGH CHANNEL — 2480 MHz, DATA

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
3 *3.968 41.4 PK2 33.4 -29.5 0 45.3 - - 74 -28.7 151 209 H
*3.968 29.64 MAv1 33.4 -29.5 0 33.54 54 -20.46 - - 151 209 H
4 *4.8 40.78 PK2 34 -28.4 0 46.38 - - 74 -27.62 4 277 H
*4.799 28.9 MAv1 34 -28.4 0 345 54 -19.5 - - 4 277 H
1 1.799 38.29 PK 30 -23.1 0 45.19 - - 0-360 100 H
5 1.799 39.67 PK 30 -23.1 0 46.57 0-360 201 \
2 1.895 37.44 PK 30.8 -23.1 0 45.14 0-360 100 H
6 4.482 34.85 PK 33.8 -29.1 0 39.55 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

UL Fremont,Sm Chomber A 3 Apr 2815 21:23:16

125

Restricted Bondedge

Project Number: 15020284
Client :Broadcom
Config:EUT with Lapto
Mode:BT 8PSK BE 24B2MHz
Tested by:L. Lara

3
~
>

3
@
o

TN WAy

0. 5hH=/
Frequency (GHz)

Range (6H=)

Det  RBU VB g Ty Sueep Pie  Soups/lode  Position Rorge (GH2) t y Position
1:2.3172.415 MK M5B M Pur BgRS)  Adie/Cpled OB TnNH 334 degs 390 ca| 2:2.510.415 M P A

334 degs 398 e H

Low Chonnel Bandedge Method AD - Horizontal.TST 3@915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuv/m) (dBuVv/m) (dB)
(dBuv/m)
2 *2.382 42.45 PK 31.9 -22.3 52.05 - N 74 -21.95 334 390 H
4 *2.382 32.5 RMS 31.9 -22.3 42.1 54 -11.9 - - 334 390 H
1 *2.39 39.23 PK 32 -22.2 49.03 - - 74 -24.97 334 390 H
3 *2.39 28.98 RMS 32 -22.2 38.78 54 -15.22 - - 334 390 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

UL Fremont,5m Chamber A 3 Apr 20815 21:35:008
Restricted Bondedge

Project Number: 15020284

Client:Broadcom
Config:EUT with Laptop
Mode BT 8PSK BE 24B2MHz
185 Tested by:L. Lara

125

115

95

85

Peak Lim

75

3
~
=

5
@
ikl

65

. imit C(dBuUym)

a5

35

T SMH=/
Frequency (GHz)

Det  RBU B Avg Ty Sucen Pls fSups/fode  Position Renge (GHz) Dt RBU Bl

Low Channel Bandedge Method AD - Vertical TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB) Reading (dBuV/m) (dBuVv/m) (dB)
(dBuV/m)
2 *2.382 42.51 PK 31.9 -22.3 52.11 - - 74 -21.89 311 176 \
4 *2.382 33.3 RMS 31.9 -22.3 42.9 54 -11.1 - - 311 176 \
1 *2.39 38.84 PK 32 -22.2 48.64 - - 74 -25.36 311 176 \Y
3 *2.39 28.86 RMS 32 -22.2 38.66 54 -15.34 - - 311 176 \Y

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ
_UL Fremont,5m Chamber A 3 Apr 2815 21:13:19
Restricted Bandedge

Project Number: 15020284
Client:Broadcon
Config:EUT with Laptop
Made:BT BPSK BE 2488MHz
Tested by:L. Lara

12

£
~
=
3
@
o

e Limit CdBul/

NPT Ty,

4
o

8. 3MH=/ 63
Frequency (GHz)

Rarge (Gfz) Det ol Wl Avg Typ Sueen Pis de  Position Renge (GHz) Dt RBU Wl Avg Typ Sucep Pis  Houpo/fade  Position
1:2.46-2.56 PERK  IMC-6B) M Pur AvglRHNS)  Auto/Cpled  BOBI  Inf/MAKH 143 degs 314 cn| 2:2.45-2.563 AUR ING-6dB) M Pur AvglRHS)  Abo/Cpled 8381 IBA/TAUG 143 dege 314 an H

High Channel Bondedge Method AD - Horizontal .TST 38915 27 Mar 26814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB) Reading (dBuV/m) (dBuVv/m) (dB)
(dBuV/m)
1 *2.484 40.87 PK 32.1 -21.9 51.07 - - 74 -22.93 143 314 H
2 *2.484 43.03 PK 32.1 -21.9 53.23 - - 74 -20.77 143 314 H
3 *2.484 29.98 RMS 32.1 -21.9 40.18 54 -13.82 - - 143 314 H
4 *2.5 30.85 RMS 32.1 -22 40.95 54 -13.05 - - 143 314 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

| 25Uk Fremont,Sm Chomber A 3 Apr 2815  21:87:13
Restricted Bandedge
Project Number: 15020284
115 C! fent :Broadeom
Config:EUT with Lapto
Mode:BT 8PSK BE 2488MH=z
195 Tested by:L. Lora
95
a5
‘e
=~ Peak Limit CdBul/ind
375
@
3
65
. Average Limit CdBul/m)
[m}
" A T " " ™
e ‘ \
3 : : : |
35
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Rarge (612) Dt W G vy Ty e Pis Foupe/lode Fosition Range (e ot R U g Ty Sueep | s Foupe/fode  Fosition
High Channel Bandedge Method AD - Uertical .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB) Reading (dBuV/m) (dBuVv/m) (dB)
(dBuVv/m)
1 *2.484 40.31 PK 32.1 -21.9 50.51 - - 74 -23.49 50 308 \
2 *2.484 42.37 PK 32.1 -21.9 52.57 - - 74 -21.43 50 308 \
3 *2.484 29.65 RMS 32.1 -21.9 39.85 54 -14.15 - - 50 308 \
4 *25 30.78 RMS 32.1 -22 40.88 54 -13.12 - - 50 308 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

HARMONICS AND SPURIOUS EMISSIONS

8PSK, LOW CHANNEL — 2402 MHz

HORIZONTAL

_UL Fremont,5m Chamber A

3 Apr 20815 14:48:37

11

185]

Rodioted Emissions 3-Meters
Project Number: 15028284

g5

Client :Broadeon
Corfig:EUT with Laptop
Mode 12402 8PSK obove 16
Tested by:Lieu Nguysn

85

Peak Limit (dBulU/m)

75

65)

(dBuU/m)

Avg Limit (dBul/m)

18
Frequency (GHz)

Ronge (62 Det,
-3

] UG fvg Typ Susep
1 PERK  ING-G8)  Fk  Por Avg(RH)  Auto/Cpled

Pis  foups/fode  Position Renge (GHz) Dot FBW U fvg Typ Sucep Pts  ¥oups/Made
0B Inf/MAXH  B-36Bdegs H 3:3-18 PEAK  IM-68)  Jk  Por AvglRMS)  Auto/Cpled 18k InF/MAKH  0-3

FCC Part!S Subpart C 248BMHz Spuriocus Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chamber A

3 Apr 2815 14:48:37

Rodiated Emissions 3-Meters
Project Number: 15028284

Client:Broadcam
Config:EUT with Loptop
Mode:2482 8PSK cbove 16
Tested by:Lieu Nguyen

Peak Limit C(dBulU/m)

(dBulU/m)

Avg Limit (dBulV/m)

3
=}

Ronge (62 VB fvg Typ Sucep

78
Frequency (GHz)

Pis  #5ups/Mode Position Range (GHz) Sweep Pt #Sups/Made Position

FCC Part!5S Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK, LOW CHANNEL - 2402 MHz, DATA

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
2 *2.26 43.49 PK2 31.6 -22.4 0 52.69 - - 74 -21.31 328 231 H
*2.262 31.04 MAv1 31.6 -22.4 0 40.24 54 -13.76 - - 328 231 H
5 *4.796 39.88 PK2 34 -28.4 0 45.48 - - 74 -28.52 251 111 \
*4.797 28.93 MAv1 34 -28.4 0 34.53 54 -19.47 - - 251 111 \
3 1.799 39.97 PK 30 -23.1 0 46.87 - - 0-360 201 \
1 1.899 37.73 PK 30.8 -23.1 0 45.43 0-360 100 H
4 4.482 35.7 PK 33.8 -29.1 0 40.4 0-360 201 \
6 6.01 31.96 PK 35.4 -27.7 0 39.66 0-360 100 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK, MID CHANNEL — 2441MHz

HORIZONTAL

~UL Fremont,5m Chomber A

3 Apr 20815 15:32:25

I

185

Radioted Emissions
Project Number: 15028284

g5

Client:Broadsom
Config:EUT with Laptop
Mode:2441 8PSK above 16
Tested by:Lieu Nguyen

85

3-Meters

Limit (dBuU/m)
75

65

(dBuU/m)

Avg Limit (dBul/md
55

b WMM

b

35

Frequency (GHz)

]

Range (6Hz) Det  REd VB
1:1-3 PERK 3k

K 1N(-648)

fivg Typ
Pur AvgRl

Sucep
) Auto/Cpled

Pls  #5ups/Mde
2] Inf/MAXH

Position
B-360degs H

Range (GHz) Det  REW VEW
3:3-18

v Avg Typ
PERK  IN(-5d8) 30

Pur Avg(RYS)

Position
8-36Bdegs H

Sucep Pis  ¥oups/Made
puto/Cpled 18k Inf/MAXH

FCC Port!S Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chamber A

3 Apr 2815 15:32:25

Project Number: 15028284

Client:Broadcom
ConfigiEUT with Laptop
Mode:2441 8PSK cbove 16
Tested by:Lieu Nguyen

Radiated Emissions 3-Meters

eak Limit (dBul/m)

(dBuU/m)

Avg Limit (dBul/m)

Frequency (GHz)

18

Range (6H2) fvg Tup Sucep

Pis  ¥ups/Todk

Position

Range (6H2) et RBU VB fvg Typ

Sucep P Fups/fade  FPosition

FCC Port!5 Subport C 248@MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK, MID CHANNEL —2441MHz, DATA

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
3 *4.804 40.31 PK2 34 -28.4 0 45.91 - - 74 -28.09 30 164 H
*4.806 28.43 MAv1 34 -28.4 0 34.03 54 -19.97 - - 30 164 H
6 *8.05 36.22 PK2 35.7 -24 0 47.92 - - 74 -26.08 0 300 \
*8.05 24.64 MAv1 35.7 -24 0 36.34 54 -17.66 - - 0 300 \
1 1.792 37.92 PK 29.9 -23.1 0 44.72 - - 0-360 100 H
4 1.799 39.12 PK 30 -23.1 0 46.02 0-360 201 \
2 1.991 37.14 PK 31.1 -22.8 0 45.44 0-360 201 H
5 4.487 34.27 PK 33.9 -29 0 39.17 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

8PSK, HIGH CHANNEL — 2480 MHz

HORIZONTAL
~UL Fremont,5m Chomber A 3 Apr 20815 16:09:41
Radioted Emissions 3-Meters

. ET?J55§ Number: 15028284
ient :Broadcom
Config:EUT with Laptop
Mode: 2488 8PSK above 16
95 Tested by:Lieu Nguyen

I

85

Limit (dBuU/m)
75

65

(dBuU/m)

Avg Limit (dBul/md
55

1
45
4W
T * P THOPR AR

35 T kaia

18
Frequency (GHz)

Rarge (@) Dot RGd B fvg Typ
1:4-3 FERK Bk Pur AuglRS

Pls foups/fode  FPosition Range CGHiz) Dot REW VB0 fvg Typ Pis  ¥oups/Made  Fosition
K 1N(-648) 3318

Suep Sucep
) Auto/Cpled 68D  Inf/MAXH  B-363degs H PR IM(-68) 3Bk Pur Avg(RHS)  Muto/Cpled 18k  Inf/MAXH  D-36Bdegs H

FCC Port!S Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chamber A 3 Apr 2815 16:09:41

Radiated Emissions 3-Meters

Project Number: 15028284
Client:Broadcom
ConfigiEUT with Laptop
Mode:2488 8PSK cbove 16
Tested by:Lieu Nguyen

eak Limit (dBul/m)

(dBuU/m)

Avg Limit (dBul/m)

18
Frequency (GHz)
Range (6H2) fvg Tup Sucep Pis #oups/fock  FPosition Range (6H2) et RBU VB fvg Typ Sucep P Fups/fade  FPosition

FCC Port!5 Subport C 248@MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

8PSK, HIGH CHANNEL — 2480 MHz, DATA

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
5 *4.795 40.24 PK2 34 -28.4 0 45.84 - - 74 -28.16 48 372 \
*4.794 28.59 MAv1 34 -28.4 0 34.19 54 -19.81 - - 48 372 \
1 1.799 39.05 PK 30 -23.1 0 45.95 - - 0-360 100 H
3 1.799 38.9 PK 30 -23.1 0 45.8 0-360 201 \
2 2.451 36.78 PK 32 -22.1 0 46.68 0-360 201 H
4 4.482 36.13 PK 33.8 -29.1 0 40.83 0-360 201 \
6 16.344 26.9 PK 413 -18.7 0 49.5 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

9.3. WORST-CASE 18_26 GHz

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

PLOT
IBSUL EMC 6 Apr 2815 16:28:81
RF Emissions
Order Number: 135028284
95 Client:Broadcom
Configurotion:EUT with Loptop
Mode: TB-266 worst cose
85 Tested by # SM:Lieu Mguyen
75 FPeak Limit (dBull/m2
65
E
E 55 Avg Limit CdBUU/m)
3
[as]
. 45 2 3 3
‘\,r-'.u'?\\ i T A"‘fw“n-mf-w i
L il L e AR A s R
25 g apat ‘ﬂ""‘“‘”‘""‘"”M"m,w'u’"\d”“”‘-"J""g'l‘"v‘@"m‘“"‘"’ R it PR
25
15
18 26
Freguency (GH=z2
Rarge (G1D) Det  FBW B / fvg Tup Sueep Fts  #ups/ode Rarge (GHz) Det  FEN UBU / Avg Tup Sueep Ptz fups/Mode L
1:18-26 PEAC MM fota/Cpled 1202 Inf/HAXH
18-26GH= Test.TST 39915 23 Aug 2013 Rev 9.5 19 Jan 281
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) (dBuVv/m)
(dB)
(dBuv) (dBuVolts)
1 19.519 40.83 PK 32.8 -24.3 -9.5 39.83 54 -14.16 74 -34.16
2 22.55 41.83 PK 33.7 -23.7 -9.5 42.33 54 -11.66 74 -31.66
3 24.948 43.43 PK 34.5 -22.6 -9.5 45.83 54 -8.16 74 -28.16
4 20.338 39.5 PK 329 -23.9 -9.5 39 54 -15 74 -35
5 23.975 43.23 PK 34.2 -22.6 -9.5 45.33 54 -8.66 74 -28.66
6 25.414 43.47 PK 34.6 -22.9 -9.5 45.66 54 -8.33 74 -28.33

PK - Peak detector
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

9.4. WORST-CASE BELOW 1 GHz

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

EMISSIONS DATA

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) (dBuVv/m)
2 *171.3125 45.92 PK 11.7 -30.1 27.52 43.52 -16 0-360 200 H
8 52.78 52.82 PK 7.3 -30.9 29.22 40 -10.78 0-360 101 \
9 99.615 43.45 PK 9.3 -30.6 22.15 43.52 -21.37 0-360 101 \
1 99.9125 45.04 PK 9.4 -30.6 23.84 43.52 -19.68 0-360 300 H
3 199.1646 56.76 Qp 12.5 -29.9 39.36 43.52 -4.16 1 100 H
10 199.15 49.43 PK 12.5 -29.9 32.03 43.52 -11.49 0-360 101 Vv
11 298.7 40.1 PK 13.3 -29.4 24 46.02 -22.02 0-360 200 Vv
4 298.8 49.3 PK 13.3 -29.4 33.2 46.02 -12.82 0-360 101 H
12 398.3 38.48 PK 15.2 -29.1 24.58 46.02 -21.44 0-360 101 Vv
5 399.7 42.09 PK 15.2 -29.1 28.19 46.02 -17.83 0-360 101 H
13 499.7 40.08 PK 17.6 -28.7 28.98 46.02 -17.04 0-360 101 Vv
14 499.7 40.08 PK 17.6 -28.7 28.98 46.02 -17.04 0-360 101 Vv
6 499.8 41.37 PK 17.6 -28.7 30.27 46.02 -15.75 0-360 200 H
7 799.5 36.19 PK 21.3 -28.2 29.29 46.02 -16.73 0-360 101 H

PK - Peak detector

QP - Quasi-Peak detector

Page 90 of 101

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: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-GEN Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

6 WORST EMISSIONS

LINE 1 RESULTS

PLOT

131 UL Fremont, CA CE Room 7 Apr 26815 15:18.:47

Conducted RFI Uoltage
g1 L Project No: 15028284

Client MName:Broodcom

Mode | /Device EUT w/ Loptop
Test Uolt/Freqg:128VAC/EBHZ
a1 bl Test By:D.Uu

71

[m)

dBul Lime-L1

[iE]
Freqguerncy (MH=2

Rorge (M) RBUMBI  Ref/tln  Detding Typ  Sueep Pis_ 1oupslode
11508 () /- 82418 Phedfi 15/4.5:He. BE35  [ARIT

Rorge (i) FBU/BN  FReffAttn  Detivg Typ  Sweep Pts 5upsifoce  Lebel

CE 15BK-38MH=z CISPR 11-22 Class A & B Step Rowr TST

Rev 9.5 B3 fApr 2815
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REPORT NO: 15U20284-E4A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC: 4324A-BRCM1088

Range 1: Line-L1.15 - 30MHz

Frequency Meter Corrected Margin Margin
Marker (MHz) Reading Det T4y CCables Reading CISPR 22 (dB) CISPR 22 (dB)
1&3 Class BQP Class B Avg
(dBuV) dBuv
1 0.1545 53.74 Pk 1.3 0 55.04 - - 55.75 -0.71
2 0.186 29.02 Av 1 0 30.02 64.21 -34.19 54.21 -24.19
3 0.6135 33.92 Pk 0.3 0 34.22 - - 46 -11.78
4 0.6135 20.76 Av 0.3 0 21.06 56 -34.94 46 -24.94
5 4.056 36.91 Pk 0.2 0.1 37.21 - - 46 -8.79
6 4.0335 12.49 Av 0.2 0.1 12.79 56 -43.21 46 -33.21
Range 1: Line-L1 .15 - 30MHz
Frequency Meter Corrected Margin Margin
(MHz) Reading Det T4y CCBles  poading  CISPR22 (dB) CISPR 22 (dB)
1&3 Class BQP Class B Avg
(dBuV) dBuvV
0.15338 29.34 Ca 1.4 0 30.74 - - 55.81 -25.07

Pk - Peak detector
Av - Average detection
Ca - CISPR average detection
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

LINE 2 RESULTS

PLOT
121 UL Fremont, CA CE Room

7 Apr 2815 15:18:47
| Conducted RFI Voltage
a1 | i § Project Noi 15020284

Client MNome:Broodcom
Model/Device EUT w/ Laptop

Test Volt/Freq:120URC/ 580z
Test By:D.Uu

dBul Line-L2

G

T ' Eld]

Freguency (MHzI
Fange: (MHz) FBUABH Ref/ittn  Detdvg Ty Sueep Pz 15ups/Mode

Rorge (MHz) FEHAVEN Reffittn  Det/fvg Typ  Sweep Pts  ¥ups/Moce Lubell

FE 15BK-3HMH= CISPR 11-22 Class A & B Step Rowe . TST

Rev 9.0 B3 Apr 201
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REPORT NO: 15U20284-E4A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC: 4324A-BRCM1088

Range 2: Line-1L2 .15 - 30MHz

Frequency Meter Corrected Margin Margin

Marker (MHz) Reading Det nane € ;Zg' e Reading ucizRBchP (dB) Clca::spziig (dB)
(dBuV) dBuv

7 0.1545 53.77 Pk 1.4 0 55.17 - - 55.75 -0.58

8 0.186 29.54 Av 1.1 0 30.64 64.21 -33.57 54.21 -23.57

9 0.6135 35.09 Pk 0.3 0 35.39 - - 46 -10.61

10 0.6135 23.35 Av 0.3 0 23.65 56 -32.35 46 -22.35
11 3.7905 37.3 Pk 0.2 0.1 37.6 - - 46 -8.4
12 3.867 17.7 Av 0.2 0.1 18 56 -38 46 -28

Range 2:Line-12 .15 - 30MHz

Frequency Meter Corrected Margin Margin
(MHz) Reading Det T24 1LL2 LC Cables Reading CISPR 22 (dB) CISPR 22 (dB)
283 Class BQP Class B Avg
(dBuV) dBuv
0.15338 28.83 Ca 1.5 0 30.33 - - 55.81 -25.48

Pk - Peak detector
Av - Average detection
Ca - CISPR average detection
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