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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 WLAN + Bluetooth PCI-E NGFF 2230 Card
MODEL.: BCM94350ZAE
SERIAL NUMBER: P215 SN: 398 (Radiated Sample) and SN: 397 (Conducted
Sample)
DATE TESTED: MAY 22 - JULY 9, 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.
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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 C63.10-2013 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
X] Chamber A [ ] Chamber D
[ ] 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%.

Page 8 of 99

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11b/g/n/a/lac WLAN + Bluetooth PCI-E NGFF 2230 Card.

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 9.67 9.27
2402 - 2480 Enhanced 8PSK 8.38 6.89
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes an 802.11a/b/g/n/fac WLAN/BT antenna with a maximum gain of 3.60 dBi for
BT.

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

The test utility software used during testing was Broadcom Bluetooth, Ver. 1.9.0.8.

5.5. WORST-CASE CONFIGURATION AND MODE

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

Radiated emission below 1GHz, above 18GHz, 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 JO (WiFi 1) was used for testing BT.

Based on client’s input, there is colocation between BT and 5GHz radios.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G560 CB06123814 DoC
AC Adapter Lenovo PA1650-56LC 36001651 DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
Laptop Dell Latitude E6400 6MYFMJ1 DoC
AC Adapter Dell PA2 /CF745 CN-0CF745-48661 DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
/O CABLES
1/0 Cable List

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

1 AC 1 US 115V Un-Shielded  [1.0m NA

2 DC 1 DC Un-Shielded  [0.8m NA

3 USB 1 USB Un-Shielded  [0.8m NA
TEST SETUP

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

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 |Ca| Date |Ca| Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Line Conducted Software UL UL EMC 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 345 03/03/15 | 03/03/16
Preamp 1-26.5GHz Agilent 84498 404 04/13/15 | 04/03/16
Preamp 10kHz-1000MHz Sonoma 310 300 11/01/14 | 11/01/15
Preamp 1-18GHz 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 11/18/14 | 11/18/15
EMI Test Receiver Rohde & Schwarz ECSI 7 284 09/16/14 | 09/16/15
Spectrum Analyzer 3Hz to 44Ghz Agilent E4440A 123 10/18/14 | 10/18/15
Power Meter Agilent N1911A 377 06/30/14 | 06/30/15
Power Sensor Agilent E9327A 117 03/09/15 | 03/09/16
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

DUTY CYCLE GFSK MODE
s Agilent 09:13:20 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm #Atten 30 dB

a Mkr3 A s

369 dE

#Peaksk

Center Freq
| 244100608 GHz

StartFreq
244108068 GHz

Stop Freq
244100008 GHz

Auto

Center 2,441 @86 GHz
Res BH 8 MHz

#YBH 58 MHz

Span @ Hz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
1a [¢ 5]
3R 1
3a L

Type
Time
Time
Time
Time

H Auiz

Amplitude
8.39 dBn

8.88 dB
8.39 dBn

g
B
8
B 8,08 dE On

CF Step
3.00000000 MHz

Freq Offset
B.A0GEEAEE Hz

Signal Track

Man

DUTY CYCLE 8PSK MODE
s Agilent 10:46:06 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm #Atten 30 dB

a Mkr3 A s

369 dE

Center Freq

| 244169869 GHz

StartFreq
244108068 GHz

Stop Freq
244100008 GHz

Auto

Center 2,441 @86 GHz
Res BH 8 MHz

#YBH 58 MHz

Span @ Hz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
1a [¢ 5]
3R 1
3a L

Type
Time
Time
Time
Time

H Auiz

Amplitude

5.27 dEn
.68 df

5.27 dEn 0
8,08 dE n

a
2]
2]
g

CF Step
3.00000000 MHz

Freq Offset
B.A0GEEAEE Hz

Signal Track

Man
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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 938.1 891.7381
Middle 2441 936.1 892.1232
High 2480 938.1 894.8214

Page 16 of 99

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: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 69:01:10 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 20 dB

a Mkrl 938.1 kHz
8.20 dB

#Peak
Log

dB/

Center Freq
240200000 GHz
StartFreq
248036368 GHz

StopFreq
248383892 GHz

Center 2,402 066 @ GHz

#hes BH 22 kHz #YBH 68 kHz

Span 2.862 MHz
#Sweep 100 ms (1001 pts)

CF Step
206134000 kHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

—

BANDWIDTH MID CH
s Agilent 09:14:13 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl 936.1 kHz
-0.06 dB

#Peak
Log

dB/

Center Freq
244108808 GHz
StartFreq
2.43996988 GHz
StopFreq
244263092 GHz

CF Step
206134000 kHz
Auto Man

Center 2,441 086 @ GHz

#Res BH 22 kHz #YBH 68 kHz

Span 2.862 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

Page 17 of 99

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

BANDWIDTH HIGH CH

# Agilent 89:18:21 May 22, 2015 RL |Freq/ChanneI

a Mkrl 938.1 kHz Center Freq

Eséai@ dBrm Atten 20 oB 0,32 dB 5 43000000 GHx
Log

StartFreq

dB/ 247896308 GHz

StopFreq

248163092 GHz

CF Step
206184000 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.430 008 O GHz Span 2.862 MHz ‘
#Res BH 22 kHz #BH 68 kHz #Sweep 100 ms (1001 pts)

99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 89:62:17 May 22, 2015 RL [ Measure

Ch Freq 2.482 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 169 | |

| Channel Power

Ref 20 dBm Atten 20 4B
#3amp Occupied BH

ACP

' <1 Multi Carrier
Center 2.402 @G0 © GHz Span 1.792 MHz Power

#Res BH 18 kHz #BH 56 kHz #Sneep 108 ms (1001 pts)
Power Stat

Occupied Bandwidth Occ BN 7 Pur  99.00 7 CCOF
891.7381 kHz x dB  -20.00 dB

Transmit Freq Error  -24.336 kHz Po{g
% dB Bandwidth 892.128 kHz* v
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

BANDWIDTH MID CH
4 Agilent 89:15:06 May 22, 2015 RL [ Heasure

Ch Freq ©2.441 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 180 | |

Channel Power

Ref 28 dBm Atten 26 dB

#5amp Occupied BH
A i _ [l [ _ [l ™ ‘ HCP

Multi Carrier
Center 2.441 B@@ © GHz Span 1.792 MHz Power

#Res BH 18 kHz #\/BH 56 kHz #3weep 100 ms (1001 pts)
B ; Power Stat
Occupied Bandwidth Occ BH % Pur  59.00 7 CCDF
892.1232 kHz x dB  -c0.06 d5

Transmit Freq Error  -33.161 kHz 1Hofre2
% dB Bandwidth 889.612 kHz* v

BANDWIDTH HIGH CH
# Agilent 89:18:58 May 22, 2015 RL [ Measure

Ch Freq 2.4% GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 160 | |

| Channel Power

Ref 20 dBm Atten 20 4B
#3amp Occupied BH

ACP

Multi Carrier
Center 2.430 @G0 © GHz Span 1.77 MHz Power
#Res BH 18 kHz #BH 56 kHz #Sneep 108 ms (1001 pts) b s

- - - - over Stat
Occupied Bandwidth Occ BW % Pwr  99.00 7 CCDF
894.8214 kHz x dB -20.00 d5

Transmit Freq Error  -24.360 kHz
% dB Bandwidth 887.928 kHz*

More
1of 2
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

RESULTS

HOPPING FREQUENCY SEPARATION

% Agilent 11:32:55 May 22, 2015

HOPPING FREQUENCY SEPARATION

RL

| Marker

Ref 28 dBm

Atten 28 dB

a Mkrl 1.088 MHz
318 dB

#Peak

1

Select Marker

2 3 4

Normal

Delta

Re

f(Tracking Ref)

Delta Pair

[

Center 2.441 @88 GHz
#Res BH 300 kHz

#YBH 918 kHz

Span 5 MHz
Sweep 1 ms (1601 pts) Span

Marker Trace
1R 1
la L
2 1

Type
Freg
Frag
Freg

H Auiz
2.441 BBA GHz
1.888 MHz
2.441 BBA GHz

Amplitude
7.493 dBn

B.18 dB
7.493 dBn

Span Pair
Center
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
- Agilent 11:46:38 May 22, 2015 RL [Freq/Channel

a Mkrl 58,7 MHz Center Freq
ﬁsii@ dBm Atten 20 dB 2,45 dB 5 44000000 GHa
StartFreq
239000008 GHz
1
>
h StopFreq
2439000008 GHz

CF Step
100000008 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.448 @ 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)

w Agilent 11:44:58 May 22, 2015 RL |Freq/ChanneI

Center Freq

Esgfk@ dBm Atten 20 dB ‘ 2.41500000 GHz
Log ’

StartFreq

dB/ 240000000 GHz

StopFreq

243000008 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.415 @8 GHz Span 38 MHz ‘
#Res BH 300 kHz #JBH 306 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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

2 Agilent 11:45:19 May 22, 20815 RL |Freq/ChanneI
Center Freq

Ref 20 dBm Rtten 20 db ‘ 2.44500008 GHz

Log |

18 StartFreq

dB/ 243000008 GHz

Offst

11

4B StopFreq
246000668 GHz

CF Step
3.00000000 MHz
LAy Auto Man

V1 sz Freq Offset

$3 FC £.99900000 Hz
AR

£t .

F1('u)n Signal Track

Swp On Off

Center 2.445 @0 GHz Span 30 MHz ‘

#Res BH 308 kHz #\JBH 3068 kHz Sweep 28 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)
W% Agilent 11:45:41 May 22, 2015 RL [Freq/Channel

Center Freq

5;;3 dBm Atten 20 dB ‘ 247500000 GHz
StartFreq
246000000 GHz
Stop Freq
2.49000000 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
0.00000000 Hz
Signal Track
On Off
Center 2.475 @8 GHz Span 30 MHz
#Res BH 366 kHz +UBH 300 kHz Sweep 20 ms (1001 pts) ‘
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REPORT NO: 15U20280-E6A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

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 | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.3850 32.00 0.123 0.4 -0.2768
DH3 1.6470 16.00 0.264 0.4 -0.1365
DH5 2.9000 13.00 0.377 0.4 -0.0230
DH Packet | Pulse [ Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3850 8.00 0.031 0.4 -0.3692
DH3 1.6470 4.00 0.066 0.4 -0.3341
DH5 2.9000 3.25 0.094 0.4 -0.3058
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

PULSE WIDTH - DH1

PULSE WIDTH — DH1

# Agilent 13:40:45 May 22, 2015 RL |Freq/ChanneI

a Mkrl 385 ps

Center Freq
5s£a2k@ dBm Atten 26 4B 11.55 dB 2 44106000 Gl»

Log

TN T TN StartFreq
dB/ 3 2.44100009 GHz

StopFreq
244100668 GHz

g b Nt bk lid CF Step
| 1.00000060 MHz
| Auto Man

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 1 ms (1801 pts)

Marker Trace Type ¥ Axiz Amplituda
1R 1y Time 98 pe -26.33 dEm
la (1 Time 385 pe= 11.55 dB Slgnal Track

On 0ff]

Freq Offset
A.000000008 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
- Agilent 13:53:18 May 22, 2015 [Freq/Channel

Center Freq
5F?£a2k@ dBm Atten 20 4B 2 441 ARAOH GHz

Log

StartFreq
dB/ 244100800 GHz

StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset

‘ 0.00060a0e Hz

Signal Track
Off

On

Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Page 26 of 99

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 13:48:47 May 22, 2015 RL [ Marker

a Mkrl  1.647 ms Sel Mark
Ref 28 dBm Atten 28 dB 37.17 dB 1992"" gr ez
#Peak | =

Log )

£

4B/ Normal

Delta

Delta Pair
{Tracking Ref)
Ref &

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 4.6 ms (1081 pts) Span
Marker Trace Type ¥ Axiz Amplituda

Span Pair
Center

1R 1y Time 184 ps -41.81 dEm
1a (1 Time 1.647 mg 37.17 dB

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
- Agilent 13:54:24 May 22, 2015 [Freq/Channel

Center Freq

Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log

StartFreq

dB/ 244100800 GHz

StopFreq

244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
fHll 9.60660888 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

PULSE WIDTH — DH5

PULSE WIDTH — DH5

# Agilent 13:58:30 May 22, 2015 RL |Freq/ChanneI

a Mkrl 2.9 ms
Ref 20 dBm Atten 20 dB 0.73 g ||  Center Freq

#Peak 244100000 GHz
Log \
dB/ 244100008 GHz

StopFreq
244100668 GHz

CF Step
1.00000060 MHz
Auto Man

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplituda
1R 1y Time 388 ps -39.77 dEm

1a 1 Time 2.9 mg B.73 dB Slgnal Track
On 0ff]

Freq Offset
A.000000008 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
# Agilent 13:55:25 May 22, 2015 RL [Freq/Channel

Center Freq

Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log

StartFreq

dB/ 244100800 GHz

HH StopFreq

244100008 GHz

CF Step
Il 160066068 MHz
Auto Man

Freq Offset
|| 900886008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘
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REPORT NO: 15U20280-E6A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

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 9.407 30 -20.59
Middle 2441 9.670 30 -20.33
High 2480 9.050 30 -20.95
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

OUTPUT POWER

PEAK POWER LOW CH

ALIGN AUTO 11:07:43 &M Jul 09, 2015

[Marker 1 2.402010000000 GHz

Ref Offset 10.6 dB
‘IngBldiv Ref 21.00 dBm

IFGain:Low

PHO: Fast rf‘l Trig: Free Run Avg|Hold:>100/100 T
7 Atten: 20 dB vl

Avg Type: Log-Pwr TRACE[1[2 345 6

Peak Search

NextPeak

1.0

1.00

-9.00

Next Pk Right|

Next Pk Left

Marker Delta|

MKr—CF|

Center 2.402000 GHz
#Res BW 3.0 MHz

MSG

#VBW 3.0 MHz

Span 5.000 MHz

Mkr—RefLvl

#Sweep 100 ms (1001 pts)

Ilk STATUS

PEAK POWER MID

Agilent Spectrum Analyzer - Swept SA
Il RL RF S0Q  DC

CH

ALIGNAUTO 11:06:42 &M 09, 2015

Marker 1 2.440925000000 GHz

Ref Offset 106 dB
E%gBldiv Ref 21.00 dBm

PHO- Fast ‘_—‘l Trig: Free Run AvglHold:» 100100

)

IFGain:Low Atten: 20

Avg Type: Log-Pwr TRACE‘ 3456
T

Peak Search

) DET‘P

NextPeak

10

Next Pk Right|

Next Pk Left|

Marker Delta|

MKr—CF

Mkr—RefLvl

Center 2.441000 GHz

MSG

#Res BW 3.0 MHz #VBW 3.0 MHz

Span 5.000 MHz

#Sweep 100 ms (1001 pts)

Ilb STATUS
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

PEAK POWER HIGH CH

- Agilent 15:03:43 May 22, 2015

R T |FrequhanneI |

Rel 20 dBm Atten 20 dB

#Peak

Mkt 2480020 Gz |~ —
erier Freq
9.08 dBm |1 , 45000000 GHz

‘ Stait Freq
247750000 GHz

Stop Freq
2.48250000 GHz

£00.000000 kHz
Auta Man

‘ CF Step

M1 52
53 FC

AA

Freq Cliset
0.00000000 Hz

a(i):
FTun

Signal Track
On oif

Swp

Center 2.480 000 GHz
#Res BW 3 MHz

#VBW 3 MHz

Span 5 MHz ‘
#5weep 100 ms (1001 pis)
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REPORT NO: 15U20280-E6A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

8.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

RESULTS
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.73
Middle 2441 8.06
High 2480 7.34
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

W% Agilent 18:35:05 May 22, 2015 RL [Freg/Channel

Mkrz2 2.399 985 GHz

= Center Freq
ﬁsii@ dBm Atten 28 dB 24.62 dBmI 5 40000000 GH>

| StartFreq
2.39250000 GHz

Stop Freq
248750008 GHz

" CF Step
i | 1.50000660 MHz

Auto Man

|
Center 2.400 000 GHz Span 15 MHz
#Res BH 100 kHz $UBH 300 kHz  Sweep 1.467 ns (1001 pts) || ggge@%g@fgsﬁg
Marker Trace Type H Axiz Amplitude ’

1 1 Frag 2.488 AAB GHz -54.89 dBm
2 1> Freq 2.399 985 GHz -54.62 dEm Signal Track
Off

On

LOW CHANNEL SPURIOUS

s Agilent 10:35:48 May 22, 2015 RL |Freq/thanne|
Mkrd 7.20% GHz Center Freg
Esiai@ dBm . Atten 28 dB -60.28 dBm 136150000 GH

1

StartFreq
30.0000008 MHz

Stop Freq
260000008 GHz

o CF Step
2.59700008 GHz
Auto Man

|
Start 30 MHz Stop 26.000 GHz
sRes BH 100 kHz WIBH 300 kHz  Sweep 2.482 5 (8192 pts) ‘ o hred Offset
Marker Trace ¥ Rxiz Amplitude ’
1 1 2,482 GHz 7.63 dBm
2 [ D] 3.284 GH -47.84 dB ‘ i
3 1 4.885 EH; -51.51 dBE On Slgnal Tragfkf
4 [ D] 7.288 GH=z -E8.28 dEm —
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 10:33:02 May 22, 2015 RL

Mkrl 2.441 815 GHz
787 dBm

|Freq/ChanneI
Center Freq

2. 44100008 GHz
StartFreq
243350008 GHz

StopFreq
2448500608 GHz

Ref 28 dBm
#Peak

Atten 28 dB

CF Step
1.50000008 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track

On Off

Center 2.441 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

—

MID CHANNEL SPURIOUS
s Agilent 10:33:54 May 22, 2015

RL |Freq/ChanneI

Mkrd 7.322 GHz

Ref 28 dBm

Atten 28 dB

-58.87 dBm

Center Freq

#Peak 1

13.8156868 GHz

| StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

—

CF Step
2.59700008 GHz
Auto Man

Start 3@ MHz
#Res BH 100 kHz

Stop 26.080 GHz

#VBH 308 kHz  Sweep 2.482 5 (8192 pts)

Marker Trace
1 1
2 1)
3 1
4 (1

# Auiz
2.448 GHz
3,254 GHz
4.881 GH=z
7.322 GHz

Amplitude
7.39 dBm
-48.54 dEm
-51.49 dBn
-58.87 dEm

Freq Offset
B.ARERAEREE Hz
Signal Track
On Off
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 10:36:41 May 22, 2015 RL [Freq/Channel
Mkrz2 2.483 988 GHz

- Center Freq
ﬁgii@ dBm Atten 28 dB 28.19 dBmI 5 48350000 GH»

| StartFreq
247600008 GHz

StopFreq
249100868 GHz

CF Step
| 1.50000000 MHz
| Auto Man
Center 2.483 508 GHz Span 15 MHz
#Res BH 100 kHz #BH 308 kHz  Sweep 1.467 ms (1601 pts)

Marker Trace Type ¥ Axig Amplituda
1 1 Freg 2.483 5BA GHz -E2.55 dBn
2 (1 Freg 2.483 988 GHz -58.19 dEm Signal Track

On Off

|

Freq Offset
B.08000000 Hz

HIGH CHANNEL SPURIOUS

W Agilent 18:37:25 May 22, 2015 RL |Freq/ChanneI
Mkrd 7.448 GHz

a Center Freq
Ref 28 dBm . Atten 28 dB 66,43 dBm 130150000 GHa
#Peak ] |

L*
| StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

kil CF Step
2.59700008 GHz
Auto Man

Start 30 MHz Stop 26.080 GHz
#Res BH 100 kHz #\/BH 388 kHz Sweep 2.482 5 (8192 pts)

Marker Trace ¥ Axiz Amplitude
1 1 2.481 GHz £.73 dBm

2 1 3.305 GHz 4887 dEn ;
3 (1 4.950 GHz -54.53 dBm Signal Track
4

) 7.448 GHz -60.45 dEm On Off

|

Freq Offset
A.08000800 Hz
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

i Agilent 11:37:42 May 22, 2015 RL

|Freq/ChanneI

Mikr2 2.399 445 GHz
Ref 28 dBm -58.35 dBm

#Peak

Atten 28 dB

| 240009008 GHz

Center Freq

<I StartFreq
. 239250008 GHz

StopFreq
24875086008 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2,400 088 GHz
#Res BH 100 kHz

Marker
1 1
2 (1

Span 15 MHz
Sweep 1,467 ms (1901 pts)

Amplituda
-E1.54 dBn
-58.35 dEm

#YBH 380 kHz
B Axis
2,488 BAA GHz
2,399 445 GHz

Trace Type
Fraeg

Frag

Freq Offset
B.08000000 Hz

Signal Track

On Off

|

HIGH BANDEDGE WITH HOPPING ON

% Agilent 11:38:18 May 22, 2815 RL

|Freq/thanne|

Mkrz2 2.483 778 GHz
Ref 28 dBm -59.84 dBm

#Peak

Atten 20 oB

Center Freq
248300008 GHz

StartFreq
2476800600 GHz

Stop Freq
243100008 GHz

Center 2,483 5680 GHz
#Res BH 110 kHz

Marker
1 (6 D]
2 [¢ 5]

Span 15 MHz
Sweep 1.2 ms (1801 pts)

Amplitude
-EB.16 dEm
-59.84 dBm

#WBH 338 kHz
H Auiz
2.483 5BA GHz
2.483 778 BHz

Trace Type
Freg

Freq

CF Step
1.50000008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track

On Off
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REPORT NO: 15U20280-E6A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

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 1.365 1.2215
Middle 2441 1.365 1.2187
High 2480 1.362 1.2236
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

20 dB BANDWIDTH

BANDWIDTH LOW CH
w Agilent 10:44:15 May 22, 2015 RL |Freq/ChanneI

a Mkrl 1.365 MHz Center Freq

5Sia2k® dBm Atten 20 dB @814 dB 5 40200000 GH»
StartFreq
240049960 GHz

StopFreq
240350848 GHz

CF Step
300050000 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.482 A88 GHz Span 3.001 MHz ‘
#Res BH 22 kHz #BH 68 kHz #3weep 100 ms (1001 pts)

BANDWIDTH MID CH
W Agilent 10:46:34 May 22, 2015 RL |Freq/ChanneI

a Mkrl 1.365 MHz Center Freq

Esia:i@ dBm Atten 20 dB -3,35 dB 5 44100000 GH»
StartFreq
243949960 GHz

StopFreq
244250848 GHz

CF Step
300050000 kHz
Auto Man

Freq Offset
w—ll B.0B0EEARE Hz

Signal Track
On Off

Center 2.441 @88 GHz Span 3.8001 MHz ‘
#Res BH 22 kHz #YBH 68 kHz #5weep 100 ms (1001 pts)
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

BANDWIDTH HIGH CH
s Agilent 10:48:45 May 22, 2015 RL  [Freq/Channel

& Mkrl 1.362 MHz Center Freq
iF?;azk@ dBrm Atten 20 oB -8.46 dB 5 45000000 GHa
Log

StartFreq

dB/ 247849368 GHz
StopFreq
248150048 GHz

CF Step

300030000 kHz
Auto Man

Freq Offset
Arll 9.68800000 Hz
Signal Track
On 0ff]
Center 2.480 000 GHz Span 3.001 MHz ‘
#Res BH 22 kHz #BH 68 kHz #Sweep 100 ms (1001 pts)

99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 1@:45:83 May 22, 2015 RL [ Measure

Ch Freq 2.482 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 169 | |

| Channel Power

Ref 20 dBm Atten 20 4B
#3amp Occupied BH

ACP

[ T -| ik I | Multi Carrier
Center 2.402 @G0 © GHz Span 2.442 MHz Power

#Res BH 24 kHz #BH 75 kHz #Sneep 108 ms (1001 pts)

Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 7 CCDF

1.2215 MHz % dB -20.00 dB

Transmit Freq Error  -25.705 kHz Po{g
% dB Bandwidth 1.349 MHz* v
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

BANDWIDTH MID CH
# Agilent 10:47:12 May 22, 2015 RL [ Heasure

Ch Freq ©2.441 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 180 | |

| Channel Power

Ref 20 dBm Atten 20 dB
#Samp Occupied BK

ACP

.I. | Multi Carrier
Center 2.441 BB@ © GHz Span 2.451 MHz Power
#Res BH 24 kHz #YBH 75 kHz #3weep 100 ms (1001 pts)

= = Power Stat
Occupied Bandwidth Occ BH % Pur  59.00 7 CCDF

1.2187 MHz % dB -20.00 dB
More

Transmit Freq Error  -30.683 kHz 1of 5
% dB Bandwidth 1.349 MHz* v

BANDWIDTH HIGH CH
# Agilent 18:49:18 May 22, 2015 RL [ Measure

Ch Freq 2.4% GHz Trig Free Meas Off

Occupied Bandwidth [Averages: 160 | |

| Channel Power
Ref 28 dBm Atten 28 dB
#3amn Occupied BH

ACP

e i-. TN Multi carrier

|
Center 2.480 0G0 © GHz Span 2.444 MHz Power

#Res BH 24 kHz #BH 75 kHz #Sneep 108 ms (1001 pts)
Power Stat

Occupied Bandwidth Occ BN 7 Pur  99.00 7 CCOF
1.2236 MH=z x dB  -20.00 dB
More

Transmit Freq Error  -39.018 kHz 1 of 2
% dB Bandwidth 1.349 MHz* v
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

RESULTS

HOPPING FREQUENCY SEPARATION

% Agilent 14:12:52 May 22, 2015

HOPPING FREQUENCY SEPARATION

RL

| Marker

Ref 28 dBm

Atten 28 dB

a Mkrl 1.088 MHz

_3.52 4B Select Marker

#Peak |

1

2 3 4

Normal

Delta

Re

f(Tracking Ref)

Delta Pair

[

Center 2.441 @88 GHz
#Res BH 300 kHz

#YBH 918 kHz

Span 5 MHz
Sweep 1 ms (1601 pts) Span

Marker Trace
1R 1
la L
2 1

Type
Freg
Frag
Freg

H Auiz
2.441 BBA GHz
1.888 MHz
2.441 BBA GHz

Amplitude
4.59 dBn
-B.52 dB
4.59 dBn

Span Pair
Center
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
% Agilent 14:11:06 May 22, 2015 RL [Freq/Channel

a Mkrl 811 MHz Center Freq

5F?iazk@ dBm Atten 20 dB 1.72 dB 5 44000000 GHa
StartFreq
239000008 GHz
StopFreq
2439000008 GHz

CF Step
100000008 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.448 @ 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)

w Agilent 14:08:18 May 22, 2015 RL |Freq/ChanneI

Center Freq

Esgfk@ dBm Atten 20 dB ‘ 2.41500000 GHz
Log

StartFreq

dB/ 240000000 GHz

StopFreq

243000008 GHz

‘ CF Step

3.00000000 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.415 @8 GHz Span 38 MHz ‘
#Res BH 300 kHz #JBH 306 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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

2 Agilent 14:65:59 May 22, 20815 RL |Freq/ChanneI
Center Freq
Ref 20 dBm Rtten 20 db ‘ 2.44500008 GHz
Log
18 StartFreq
dB/ 243000008 GHz
Offst
11
4B StopFreq
246000668 GHz

CF Step
3.00000000 MHz
LAy Auto Man

V1 sz Freq Offset

$3 FC £.99900000 Hz
AR

£t .

F1('u)n Signal Track

Swp On Off

Center 2.445 @0 GHz Span 30 MHz ‘

#Res BH 308 kHz #\JBH 3068 kHz Sweep 28 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)
W% Agilent 14:09:52 May 22, 2015 RL [Freq/Channel

Center Freq

5;;3 dBm Atten 20 dB ‘ 247500000 GHz
StartFreq
246000000 GHz
Stop Freq
2.49000000 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
0.00000000 Hz
Signal Track
On Off
Center 2.475 @8 GHz Span 30 MHz
#Res BH 366 kHz +UBH 300 kHz Sweep 20 ms (1001 pts) ‘
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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 0.396 28 0.111 0.4 -0.2891
DH3 1.634 17 0.278 0.4 -0.1222
DH5 2.912 11 0.320 0.4 -0.0797

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate on page 23 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

PULSE WIDTH - DH1

PULSE WIDTH — DH1
A Agilent 14:14:41 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 20 dB

a Mkrl 396 ps

2.98 dB

#Peak | |

Center Freq
244100868 GHz

Log T I

dB/

StartFreq
244100008 GHz

StopFreq
244100668 GHz

Auto

CF Step
106080660 MHz

Man

Center 2.441 @88 GHz

Res BW 1 MHz #WBH 1 MHz

Span @ Hz
Sweep 1 ms (1801 pts)

X Auiz
95 ps
396 pe

Marker Trace
1R 1)

la [¢D)]

Type
Time
Time

Amplituda
-28.38 dEm
2.98 dB

On

Freq Offset
A.000000008 Hz

Signal Track

Off

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

- Agilent 14:19:16 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 20 oB

#Peak
Log

dB/

Center 2,441 @86 GHz
Res BH 1 MHz

Span © Hz

#UBH 1 MHz Sweep 316 5 (1001 pts)

Center Freq
244108868 GHz

StartFreq
244100800 GHz

StopFreq
244100008 GHz

1.00000660 MHz
uto Man

Freq Offset
B.00006008 Hz

Signal Track
0ff
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 14:16:42 May 22, 2015 RL [ Marker

a Mkrl  1.634 ms Sel Mark
Ref 28 dBm Atten 28 dB 34.25 g || >elect Marker
1 2z 3 4
#Peak | | . =
Log T 1 7

4B/ Normal

Delta

Delta Pair
{Tracking Ref)
Ref &

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 2 ms (1001 pts) Span

Marker Trace Type ¥ Axiz Amplituda

Span Pair
Center

1R 1y Time 194 ps -28.59 dEm
1a (1 Time 1.634 mg 34.25 dB

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
- Agilent 14:29:02 May 22, 2015 |Freq/ChanneI

Center Freq

Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log

StartFreq

dB/ 244100800 GHz

StopFreq

244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
H|| ©.80606088 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

PULSE WIDTH — DH5

PULSE WIDTH — DH5

# Agilent 14:18:10 May 22, 2015 RL |Freq/ChanneI

aMkrl 2912 ms

Center Freq
5s£a2k@ dBm | |Htten 20 dB 37.91 dB 2 44106000 Gl»

Log I i

StartFreq
dB/ 244100008 GHz

StopFreq
244100668 GHz

CF Step
1.00000060 MHz
Auto Man

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplituda
1R 1y Time 368 ps -38.72 dEm
1a (1 Time 2,912 mg 37.91 dB Slgnal Track

On 0ff]

Freq Offset
A.000000008 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
# Agilent 14:22:23 May 22, 2015 RL [Freq/Channel

Center Freq

Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log

StartFreq

dB/ | 244100800 GHz

StopFreq

244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
—ifl| 9.00086066 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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 20.97 dBm.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.09 20.97 -12.88
Middle 2441 8.36 20.97 -12.61
High 2480 8.38 20.97 -12.59
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

OUTPUT POWER

PEAK POWER LOW CH
e Agilent 18:07-18 May 22, 2015

R T

Freg/Channel

Rel 20 dBm Atten 20 dB

Mkr1 2.401 935 GHz
8.09 dBm

#Peak

Certer Freq
240200000 GHz
Stait Freq
239950000 GHz
Stop Freq

2 40450000 GHz

CF Step
500.000000 kHz
Auto Man

M1 52
$3 FC

AA

n(i):
FTun
Swp

Center 2.402 000 GHz

#Res BW 3 MHz #VBW 3 MHz

Span 5 MHz
#Sweep 100 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

—

PEAK POWER MID CH
w- Agilent 15:08:05 May 22, 2015

R T

Freq/Channel

Rel 20 dBm Atten 20 dB

Mkr1 2.440 925 GHz
8.36 dBm

#Peak

Certer Freq
244100000 GHz
Stait Freq

2 43850000 GHz
Stop Freq

2 44350000 GHz

CF Step
500.000000 kHz
Auto Man

M1 52

$3 FC
AA
afl):

FTun
Swp

Center 2.441 000 GHz

#Res BW 3 MHz #VBW 3 MHz

Span 5 MHz
#Sweep 100 ms (1001 pis)

Freq Clfset
0.00000000 Hz

On

—

Signal Track
Cf
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

PEAK POWER HIGH CH

e Agilent 15:09:12 May 22, 2015

R T |FrequhanneI |

Rel 20 dBm Atten 20 dB

#Peak

Mkt 2479860 Gz |~
erier Freq
8.38 dBm |, 13000000 GHz

‘ Stait Freq
247750000 GHz

Stop Freq
2.48250000 GHz

£00.000000 kHz
Auta Man

‘ CF Step

M1 52
53 FC

AA

Freq Cliset
0.00000000 Hz

a(i):
FTun

Signal Track
On oif

Swp

Center 2.480 000 GHz
#Res BW 3 MHz

#VBW 3 MHz

Span 5 MHz ‘
#5weep 100 ms (1001 pis)
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REPORT NO: 15U20280-E6A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

8.3.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

RESULTS
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.34
Middle 2441 4.66
High 2480 3.93
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

W% Agilent 18:52:09 May 22, 2015 RL [Freg/Channel

Mkrz2 2.399 348 GHz

= Center Freq
ﬁsii@ dBm Atten 28 dB 6.67 dBmI 5 40000000 GH>

StartFreq
2.39250000 GHz

Stop Freq
248750008 GHz

CF Step
1.50000008 MHz
| Auto Man

Center 2.400 000 GHz Span 15 MHz
#Res BH 100 kHz $UBH 300 kHz  Sweep 1.467 ns (1001 pts) || ggge@%g@fgsﬁg
Marker Trace Type H Axiz Amplitude ’
1 1 Freg 2,480 BEA GHz -E7.58 dBm

2 1> Freq 2.399 948 GHz -56.57 dBm Signal Track
On Off

LOW CHANNEL SPURIOUS

s Agilent 10:52:50 May 22, 2015 RL |Freq/thanne|

Mkrd 7.205 GHz

_ Center Freq
Ref 20 din_ Atten 20 dB 60.58 dBm Il 1 3" 50000 GHz

1

<

StartFreq
30.0000008 MHz

Stop Freq
260000008 GHz

CF Step
2.59700008 GHz
Auto Man

Start 30 MHz Stop 26.000 GHz

#Res BH 180 kHz #UBH 300 kHz  Sweep 2.482 s (8192 pts) || gggeg%g@f@fsﬁg
Marker Trace ¥ Rxiz Amplitude ’

1 1 2.482 GHz 3.86 dBm

2 1y 3.284 GH -47.71 dB H

3 1 4, 8EHS EH; -Eg8.88 dBE On Slgnal Tragfkf

4 1y 7.2685 GHz -EA.5E dBm LRy
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 10:56:34 May 22, 2015 RL

Mikrl 2.446 955 GHz
3.34 dBm

|Freq/ChanneI
Center Freq

2. 44100008 GHz
StartFreq
243350008 GHz

StopFreq
2448500608 GHz

Ref 28 dBm
#Peak

Atten 28 dB

CF Step
1.50000008 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track

Center 2.441 @88 GHz
#Res BW 100 kHz

Span 15 MHz

#YBH 300 kHz  Sweep 1.467 ms (1901 pts)

On Off

—

MID CHANNEL SPURIOUS

W Agilent 10:51:15 May 22, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

Mkrd 7.322 GHz
-59.73 dBm

#Peak |

Center Freq
13.8150008 GHz

1
<

StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

—

CF Step
2.59700008 GHz
Auto Man

Start 3@ MHz
#Res BH 100 kHz

Stop 26.080 GHz

#VBH 308 kHz  Sweep 2.482 5 (8192 pts)

Marker Trace
1 1
2 1)
3 1
4 (1

# Auiz
2.448 GHz
3,254 GHz
4.881 GH=z
7.322 GHz

Amplitude
1.55 dBm
-48.82 dEm
-57.71 dBni
-59.73 dEm

Freq Offset
B.ARERAEREE Hz
Signal Track
On Off
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 1@:54:03 May 22, 2015 RL [Freq/Channel
Mkr2 2.485 795 GHz

- Center Freq
ﬁgii@ dBm Atten 28 dB 61.28 dBmI 5 48350000 GH»

StartFreq
247600008 GHz

StopFreq
249100868 GHz

CF Step
1.50000008 MHz
| Auto Man

Center 2.483 508 GHz Span 15 MHz
#Res BH 100 kHz WEH 300 iz Sweep 1467 ns (1061 pis) || , FFed Offset
Marker Trace Type ¥ Axig Amplituda ’

1 (&5 Freg 2.483 SBA GHz -E1.64 dBEm
2 L Freqg 2.485 795 GHz -61.28 dBEm Slgnal Track

On Off

|

HIGH CHANNEL SPURIOUS

W Agilent 10:54:44 May 22, 2015 RL |Freq/ChanneI
Mkrd 7.448 GHz

i Center Freq
5F?£a2k@ dBm | Atten 28 dB 28.67 dBmI 13.0150000 GH»

1

4 StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

CF Step

] 2.59700000 GHz
Auto Man

Start 30 MHz Stop 26.080 GHz

*Res BH 160 kHz WUBH 300 ki Sweep 2.482 5 (8192 o) || , FFed Offeet

Marker Trace ¥ Axiz Amplitude
1 1 2.481 GHz 1.689 dBm

2 1 3.305 GHz ~49.82 dEn ;
3 (1 4.950 GHz -50.27 dBm Signal Track
4

) 7.448 GHz -55.67 dEm On Off

|
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

i Agilent 14:23:27 May 22, 2015 RL

|Freq/ChanneI

Mkr2 2.399 955 GHz
Ref 28 dBm —-53.66 dBm

#Peak

Atten 28 dB

| 240009008 GHz

Center Freq

StartFreq
239250008 GHz

StopFreq
24875086008 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2,400 088 GHz
#Res BH 100 kHz

Marker
1 1
2 (1

Span 15 MHz
Sweep 1,467 ms (1901 pts)

Amplituda
-E1.77 dBn
-59.86 dEm

#YBH 380 kHz
B Axis
2,488 BAA GHz
2,399 955 GHz

Trace Type
Fraeg

Frag

Freq Offset
B.08000000 Hz

Signal Track

On Off

|

HIGH BANDEDGE WITH HOPPING ON

% Agilent 14:24:04 May 22, 2815 RL

|Freq/thanne|

Mkr2 2.485 675 GHz
Ref 28 dBm -59.73 dBm

#Peak

Atten 20 oB

Center Freq
248300008 GHz

StartFreq
2476800600 GHz

Stop Freq
243100008 GHz

[
Span 15 MHz
Sweep 1.2 ms (1801 pts)

Amplitude
-E1.64 dEm
-59.73 dBm

Center 2,483 5680 GHz
#Res BH 110 kHz

Marker
1 (6 D]
2 [¢ 5]

#WBH 338 kHz
H Auiz
2.483 5BA GHz
2.485 B75 BHz

Trace Type
Freg

Freq

CF Step
1.50000008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track

On Off
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8.4. 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
GFSK + 11a 5.3 band 2441 5260 7701 2819 10142 12961 8079
GFSK + 11a 5.6 band 2441 5580 8021 3139 10462 13601 8719
GFSK + 11a 5.8 band 2441 5785 8226 3344 10667 14011 9129
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

GFSK and 802.11a Mode 5.3 GHz

GFSK 2441 MHz
d- Agilent 18:14:48 May 22, 2015 R T |Freg/Channel

Mkr2 4.882 GHz

. 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

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

Maiber Tiace X Az Amplilude
1) 2,442 GH=z 5.84 dBm
1) 4882 GHz -49.48 dBm

Freq Cifset
0.00000000 Hz

Signal Track
On Cif

11a Mode 5260 MHz
- Agilent 19:05:42 May 22, 2015 R T |Freg/Channel

Mkr2 7.013 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -42.86 dBm
#Peak [ 5.00000000 GHz

Log i

10 Stait Freq

dB/ 1.00000000 GHz
Otist

1.1
dB Stop Freq
15.0000000 GHz

CF Step
1.40000000 GHz
Auto Man

#PAvg

Start 1.000 GHz Stop 15.000 GHz

#Res BW 1 MHz #UBW 1 MHz  Sweep 46.67 ms (2001 pis) . UFU'[‘]EU%UCUHSHE;

Maiker Tiace K Aniz Amplitude
1 i} £.270 GHz 14.42 dBm

2 ) 7.013 GHz -42.88 dBm

Signal Track
Cf

Cn
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

Colocation

GFSK 2441 MHz and 11a Mode 5260 MHz

@ Agilent 19:12:02 May 22, 2015 R T [|Freg/Channel
Mkr3 7.013 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -43.57 dBm
#Peak T 5 8.00000000 GHz
Log 3
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
1.1
dB 2 Stop Freq
4 o 15.0000000 GHz
o
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 4.52 dBm
2 1) Fieq £.283 GHz 132.97 dBm ;
2 11} Fieg 7.012 GHz -42.57 dBm Slgnal TraCk_
4 1) Fieg 4885 GHz -48.47 dBm On Cif
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

GFESK Mode and 802.11a Mode 5.6 GHz

GFSK Mode 2441 MHz
- Agilent 18:57:41 May 22, 2015 R T

Mkr2 3.254 GHz
-44.40 dBm

Freg/Channel

Certer Freq
§.00000000 GHz

Rel 20 dBm
#Peak

Log
10 Stait Freq
dB/ 1.00000000 GHz
Ofist

1.1
dB Stop Freq
15.0000000 GHz

Atten 20 dB

CF Step
1.40000000 GHz
Aut Man

#PAvg

Stant 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiker Tiace

A iz

Amglilude

Freq Cliset
0.00000000 Hz

1 1y

2 1)

2.442 GHz
2.254 GHz

7.97 dBm
-44.40 dBm

On

|

Signal Track
Cf

11a Mode 5580 MHz
F Agilent 19:06:53 May 22, 2015

R T |FrequhanneI |

Mkr2 6.040 GHz
-41.61 dBm

Certer Freq
§.00000000 GHz

Rel 20 dBm Atten 20 dB
#Peak o
LOQ E

10 Stait Freq
dB/ 1.00000000 GHz
Ofist
1.1
dB Stop Freq
15.0000000 GHz

CF Step
1.40000000 GHz
Man

#PAvg

Start 1.000 GHz
#Res BW 1 MHz

Maher Tiace
1 1)

2 1y

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)
Amplilude
12.50 dBm
-41.81 dBm

Freq Cliset

#VBW 1 MHz 0.00000000 Hz

X Axiz
5578 GHz
6.040 GH=z

Signal Track
On oif

Page 63 of 99

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

Colocation

GFSK Mode 2441 MHz and 11a Mode 5580 MHz

@ Agilent 19:10:57 May 22, 2015 R T [|Freg/Channel
Mkr3 6.040 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -41.60 dBm
#Peak T S 8.00000000 GHz
Log B [
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
1.1
dB . B Stap Freq
S0 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 2.82 dBm
2 1) Fieq £.EBE GHz 13.33 dBm ;
2 11} Fieg €.040 GHz -41.80 dEm Slgnal TraCk_
4 1) Fieg 4885 GHz -44.43 dBm On Cif
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REPORT NO: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

GFSK Mode and 11a Mode 5.8 GHz

GFSK Mode 2441 MHz
- Agilent 18:57:41 May 22, 2015 R T

Mkr2 3.254 GHz
-44.40 dBm

Freg/Channel

Certer Freq
§.00000000 GHz

Rel 20 dBm
#Peak

Log
10 Stait Freq
dB/ 1.00000000 GHz
Ofist

1.1
dB Stop Freq
15.0000000 GHz

Atten 20 dB

CF Step
1.40000000 GHz
Aut Man

#PAvg

Stant 1.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)

Maiker Tiace

A iz

Amglilude

Freq Cliset
0.00000000 Hz

1 1y

2 1)

2.442 GHz
2.254 GHz

7.97 dBm
-44.40 dBm

On

|

Signal Track
Cf

11a Mode 5785 MHz
- Agilent 19:06:63 May 22, 2015

R T |FrequhanneI |

Mkr2 6.040 GHz
-41.61 dBm

Certer Freq
§.00000000 GHz

Rel 20 dBm Atten 20 dB
#Peak o
LOQ E

10 Stait Freq
dB/ 1.00000000 GHz
Ofist
1.1
dB Stop Freq
15.0000000 GHz

CF Step
1.40000000 GHz
Man

#PAvg

Start 1.000 GHz
#Res BW 1 MHz

Maher Tiace
1 1)

2 1y

Stop 15.000 GHz
Sweep 46.67 ms (2001 pts)
Amplilude
12.50 dBm
-41.81 dBm

Freq Cliset

#VBW 1 MHz 0.00000000 Hz

X Axiz
5578 GHz
6.040 GH=z

Signal Track
On oif
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

Colocation

GFSK Mode 2441 MHz and 11a Mode 5580 MHz

- Agilent 19:08:35 May 22, 2015 R T [|Freg/Channel
Mkr2 11.570 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -47.68 dBm
#Peak 3 8.00000000 GHz
Log
10 Stait Freq
dB/ 1.00000000 GHz
Ofist
1.1
dB Stop Freq
15.0000000 GHz
e i il <
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 £.788 GHz 14.11 dEm
2 1) Fieq 11.570 GH=z -47.88 dBm Slgnal Tfack
On Cf

For the co-located test, no other emissions were found after having been investigated from the
conducted measurement with all different combination frequencies between BT & 5GHz bands.

Page 66 of 99
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: 15U20280-E6A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

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) (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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 39.21 PK 32 -24.9 0 46.31 - - 74 -27.69 87 110 H
2 *2.312 42.27 PK 31.9 -24.9 0 49.27 - - 74 -24.73 87 110 H
3 *2.39 29.54 VBIT 32 -24.9 0 36.64 54 -17.36 - - 87 110 H
4 *2.383 29.72 VBIT 31.9 -24.9 0 36.72 54 -17.28 - - 87 110 H

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

PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A

DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087

IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbi/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.39 39.45 PK 32 -24.9 0 46.55 - - 74 -27.45 235 257 v
2 *2.361 43.12 PK 31.9 -25 0 50.02 - - 74 -23.98 235 257 A
3 *2.39 29.33 VB1T 32 -24.9 0 36.43 54 -17.57 - 235 257 A
4 *2.388 29.53 VBIT 32 -24.9 0 36.63 54 -17.37 - - 235 257 v

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

PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

Ao gL 3 -.uL . W [og b
3
(=2
[ 1
Trace Markers
Marker Frequency Meter Det AF T136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 40.89 PK 32.1 -24.8 0 48.19 - - 74 -25.81 23 295 H
3 *2.484 31.46 VB1T 321 -24.8 0 38.76 54 -15.24 - - 23 295 H
4 *2.484 31.46 VB1T 321 -24.8 0 38.76 54 -15.24 - - 23 295 H
2 2.543 42.93 PK 32.2 -24.7 0 50.43 - - 74 -23.57 23 295 H

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

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

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 39.45 PK 32 -24.9 46.55 - - 74 -27.45 235 257 \
2 *2.361 43.12 PK 319 -25 50.02 - - 74 -23.98 235 257 Vv
3 *2.39 29.33 VB1T 32 -24.9 36.43 54 -17.57 - - 235 257 Vv
4 *2.388 29.53 VB1T 32 -24.9 36.63 54 -17.37 - - 235 257 Vv

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

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

HARMONICS AND SPURIOUS EMISSIONS

GFESK, LOW CHANNEL - 2402 MHz

HORIZONTAL

1158

3T _HARM_GFSK_2482 MNew.DAT 3

VERTICAL

115-
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

GESK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.098 49.89 PK2 27.2 -26.2 0 50.89 - - 74 -23.11 119 136 H
*1.098 39.29 MAv1 27.2 -26.2 0 40.29 54 -13.71 - - 119 136 H
2 *1.496 49.34 PK2 28.1 -25.9 0 51.54 - - 74 -22.46 178 232 H
*1.497 37.2 MAv1 28.1 -25.9 0 39.4 54 -14.6 - 178 232 H
5 *1.096 45.53 PK2 27.2 -26.2 0 46.53 - - 74 -22.46 178 232 \
*1.094 35.82 MAv1 27.2 -26.2 0 36.82 54 -17.18 - 178 232 \
6 *1.496 45.41 PK2 28.1 -25.9 0 47.61 - - 74 -22.46 178 232 \
*1.497 33.2 MAv1 28.1 -25.9 0 35.4 54 -18.6 - - 178 232 \
4 *4.804 47.29 PK2 34 -31.1 0 50.19 - - 74 -23.81 177 391 H
*4.804 42.19 MAv1 34 -31.1 0 45.09 54 -8.91 - - 177 391 H
8 *4.804 48 PK2 34 -31.1 0 50.9 - - 74 -23.1 88 305 \
*4.804 44.05 MAv1 34 -31.1 0 46.95 54 -7.05 - - 88 305 \
3 3.202 44.75 PK 32.7 -33.2 0 44.25 - - - - 0-360 201 H
7 3.202 42.21 PK 32.7 -33.2 0 41.71 - - - - 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 73 of 99

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

GESK, MID CHANNEL — 2441 MHz

HORIZONTAL

L Fremor

115.

3T _HARM_GFSK_2441.04T 36915 7 Jul 2814

VERTICAL

L Fremort,Sm Chamber

s

3T_HARH_GFSK_2441.0AT 38915 7 Jul 2814
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

GESK, MID CHANNEL — 2441 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *1.096 49.57 PK2 27.2 -26.2 0 50.57 - - 74 -23.43 118 135 H
*1.097 39.35 MAv1 27.2 -26.2 0 40.35 54 -13.65 - 118 135 H
2 *1.498 47.65 PK2 28.1 -25.9 0 49.85 - - 74 -24.15 359 100 H
*1.499 35.12 MAv1 28.1 -25.9 0 37.32 54 -16.68 - - 359 100 H
5 *1.099 45.98 PK2 27.2 -26.2 0 46.98 - - 74 -27.02 359 202 \
*1.098 34.07 MAv1 27.2 -26.2 0 35.07 54 -18.93 - - 359 202 Vv
6 *1.498 48.22 PK2 28.1 -25.9 0 50.42 - - 74 -23.58 360 201 \
*1.499 35.47 MAv1 28.1 -25.9 0 37.67 54 -16.33 - - 360 201 \
4 *4.882 43.06 PK2 33.9 -30 0 46.96 - - 74 -27.04 359 202 H
*4.882 36 MAv1 33.9 -30 0 39.9 54 -14.1 - - 359 202 H
8 *4.882 41.55 PK2 33.9 -30 0 45.45 - - 74 -28.55 359 202 \
*4.882 32.72 MAv1 33.9 -30 0 36.62 54 -17.38 - - 359 202 \
3 3.255 45.66 PK 32.8 -33.4 0 45.06 - - 0-360 201 H
7 3.255 44.55 PK 32.8 -33.4 0 43.95 - - - - 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

GESK, HIGH CHANNEL — 2480 MHz

HORIZONTAL

115-

Rodioted Emissions 3-Meters

CC Port!S Subpert C 2488MHz Spuricus Emissions

VERTICAL

L Frement,Sm Chomber

'1'3:
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

GESK, HIGH CHANNEL — 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.099 45.85 PK2 27.2 -26.2 0 46.85 - - 74 -27.15 359 202 \
*1.098 34.28 MAv1 27.2 -26.2 0 35.28 54 -18.72 - - 359 202 \
2 *1.498 45.96 PK2 28.1 -25.9 0 48.16 - - 74 -25.84 359 202 \
*1.497 33.86 MAv1 28.1 -25.9 0 36.06 54 -17.94 - - 359 202 \
5 *1.096 47.49 PK2 27.2 -26.2 0 48.49 - - 74 -25.51 143 381 "
*1.097 35.78 MAv1 27.2 -26.2 0 36.78 54 -17.22 - 143 381 "
6 *1.494 47.57 PK2 28.1 -25.9 0 49.77 - - 74 -24.23 348 207 Vv
*1.495 35.74 MAv1 28.1 -25.9 0 37.94 54 -16.06 - - 348 207 "
4 *4.96 47.25 PK2 33.9 -29.9 0 51.25 - - 74 -22.75 26 215 H
*4.96 42.9 MAv1 33.9 -29.9 0 46.9 54 -7.1 - - 26 215 H
8 *4.96 43.05 PK2 33.9 -29.9 0 47.05 - - 74 -26.95 359 202 \
*4.96 35.26 MAv1 33.9 -29.9 0 39.26 54 -14.74 - - 359 202 \
3 3.307 46.49 PK 32.8 -33 0 46.29 - - 0-360 201 H
7 3.307 46.57 PK 32.8 -33 0 46.37 - - - - 0-360 201 A

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20280-E6A

DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087

IC: 4324A-BRCM1087

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbi/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 38.68 PK 32 -24.9 0 45.78 - - 74 -28.22 157 331 H
2 *2.372 43.65 PK 31.9 -25 0 50.55 - - 74 -23.45 157 331 H
3 *2.39 29.63 VB1T 32 -24.9 0 36.73 54 -17.27 - - 157 331 H
4 *2.39 29.85 VBIT 32 -24.9 0 36.95 54 -17.05 - - 157 331 H

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

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A

DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087

IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.39 38.38 PK 32 -24.9 0 45.48 - - 74 -28.52 116 342 A
2 *2.328 42.81 PK 31.9 -25 0 49.71 - - 74 -24.29 116 342 A
3 *2.39 29.68 VBIT 32 -24.9 0 36.78 54 -17.22 - - 116 342 \%
4 *2.388 29.85 VBIT 32 -24.9 0 36.95 54 -17.05 - - 116 342 \%

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

PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

UL Fremant,5m Chomber A 27 May 2815 16:25:48

Restricted Bondedge
Project Number: 15020288

Client:Broadcon

Canfig:EUT, Loptop, and Antenna
Mads BT BE 8PSK 2488 MHz Har
Tested by:D.Uu

3
~
=

3
@
o

0. 3MH=/
Frequency (GHz)

Dt RBU W fvg Typ Sucep Pis Houpofade  Fosition
PEAK  TMC-6dB) 189 Uoli fivg to/fpled 8081 InF/MAKH 178

Range (GHz) [T B fvg Ty Sueep Pl HSups/llode  Position
1:2.462.563 PERK  IMC-60B) M Pur Pug(RMS)  ulo/Cpled  BBBI  Inf/MAXH 170 degs H [ degs

BT_BE_8PSK_2488_H.docx .DAT 38915 27 Mor 2814 Rev 9.5 22 Jul 2014

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 40.99 PK 321 -24.8 0 48.29 - - 74 -25.71 170 316 H
2 *2.497 43.64 PK 321 -24.7 0 51.04 - - 74 -22.96 170 316 H
3 *2.484 31.25 VBIT 321 -24.8 0 38.55 54 -15.45 - - 170 316 H
4 *2.484 31.34 VBIT 321 -24.8 0 38.64 54 -15.36 - - 170 316 H

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

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH C

Trace Markers

HANNEL RESTRICTED, VERT

Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 40.79 PK 321 -24.8 0 48.09 74 -25.91 118 327 A
2 *2.484 42.62 PK 321 -24.8 0 49.92 - - 74 -24.08 118 327 \%
3 *2.484 3111 VBIT 321 -24.8 0 38.41 54 -15.59 - 118 327 \%
4 *2.484 31.15 VB1T 321 -24.8 0 38.45 54 -15.55 118 327 A

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

PK - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

HARMONICS AND SPURIOUS EMISSIONS

8PSK, LOW CHANNEL — 2402 MHz

HORIZONTAL

115+

CC Part!S Subpart C 2488MHz Spurious Emissions

VERTICA

L Fremornt,Sm Chamber

115+

Page 82 of 99

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: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8PSK, LOW CHANNEL - 2402 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.245 47.87 PK2 28.4 -26.1 0 50.17 - 74 -23.83 323 240 H
*1.245 3333 MAv1 28.4 -26.1 0 35.63 54 -18.37 - - 323 240 H
3 *4.804 45.45 PK2 34 -31.1 0 48.35 - - 74 -25.65 2 230 H
*4.804 37.67 MAv1 34 -31.1 0 40.57 54 -13.43 - - 2 230 H
6 *4.804 45.5 PK2 34 -31.1 0 48.4 - - 74 -25.6 41 221 \
*4.804 37.39 MAv1 34 -31.1 0 40.29 54 -13.71 - - 41 221 \
2 3.202 45.86 PK 32.7 -33.2 0 45.36 - - - - 0-360 201 H
4 3.202 42.23 PK 32.7 -33.2 0 41.73 - - - - 0-360 201 \
5 3.48 40.77 PK 33.1 -32.4 0 41.47 - - - - 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8PSK, MID CHANNEL — 2441MHz

HORIZONTAL

115+

CC Port!S Subpar

VERTICAL

L Fremont,Sm Chamber

115,

Rodioted Emissions 3-Meters
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8PSK, MID CHANNEL —2441MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.096 47.91 PK2 27.2 -26.2 0 48.91 - - 74 -25.09 182 119 H
*1.096 36.51 MAv1 27.2 -26.2 0 37.51 54 -16.49 - - 182 119 H
2 *1.499 48.21 PK2 28.1 -25.9 0 50.41 - - 74 -23.59 129 139 H
*1.498 36.45 MAv1 28.1 -25.9 0 38.65 54 -15.35 - - 129 139 H
3 *1.697 49.33 PK2 28.6 -25.6 0 52.33 - - 74 -21.67 10 260 H
*1.694 37.15 MAv1 28.6 -25.6 0 40.15 54 -13.85 - - 10 260 H
7 *1.099 45.85 PK2 27.2 -26.2 0 46.85 - - 74 -27.15 359 202 \
*1.098 34.28 MAv1 27.2 -26.2 0 35.28 54 -18.72 - - 359 202 \
8 *1.498 45.96 PK2 28.1 -25.9 0 48.16 - - 74 -25.84 359 202 \
*1.497 33.86 MAv1 28.1 -25.9 0 36.06 54 -17.94 - - 359 202 \
6 *4.882 43.41 PK2 33.9 -30 0 47.31 - - 74 -26.69 208 192 H
*4.882 34.94 MAv1 33.9 -30 0 38.84 54 -15.16 - - 208 192 H
10 *4.882 40.61 PK2 33.9 -30 0 44.51 - - 74 -29.49 359 202 \
*4.882 30.21 MAv1 33.9 -30 0 34.11 54 -19.89 - - 359 202 \
4 2132 39.26 PK 31.4 -25.3 0 45.36 - - 0-360 201 H
5 3.255 44.44 PK 32.8 -33.4 0 43.84 - - - - 0-360 201 H
9 3.255 45.08 PK 32.8 -33.4 0 44.48 - - - - 0-360 201 A

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8PSK, HIGH CHANNEL — 2480 MHz

HORIZONTAL

115+

VERTICAL

L Fremormt,Sm Chamber

15
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8PSK, HIGH CHANNEL — 2480 MHz, DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (ecm)
(dBuv) (dBuV/m)

1 *1.096 48.44 PK2 27.2 -26.2 0 49.44 - - 74 -24.56 122 117 H
*1.096 37.13 MAv1 27.2 -26.2 0 38.13 54 -15.87 - 122 117 H
2 *1.493 47.65 PK2 28.1 -25.9 0 49.85 - - 74 -24.15 145 307 H
*1.494 35.92 MAv1 28.1 -25.9 0 38.12 54 -15.88 - - 145 307 H
3 *1.699 48.65 PK2 28.6 -25.6 0 51.65 - - 74 -22.35 23 255 H
*1.698 36.82 MAv1 28.6 -25.6 0 39.82 54 -14.18 - - 23 255 H
6 *1.099 45.85 PK2 27.2 -26.2 0 46.85 - - 74 -27.15 359 202 Vv
*1.098 34.28 MAv1 27.2 -26.2 0 35.28 54 -18.72 - - 359 202 Vv
7 *1.498 45.96 PK2 28.1 -25.9 0 48.16 - - 74 -25.84 359 202 \
*1.497 33.86 MAv1 28.1 -25.9 0 36.06 54 -17.94 - - 359 202 \
5 *4.96 41.11 PK2 33.9 -29.9 0 45.11 - - 74 -28.89 359 202 H
*4.96 30.41 MAv1 33.9 -29.9 0 34.41 54 -19.59 - - 359 202 H
9 *4.96 44.39 PK2 33.9 -29.9 0 48.39 - - 74 -25.61 349 249 \
*4.96 36.09 MAv1 339 -29.9 0 40.09 54 -13.91 - 349 249 \
4 3.307 44.84 PK 32.8 -33 0 44.64 - - - - 0-360 201 H
8 3.307 43.02 PK 32.8 -33 0 42.82 - - - - 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

9.3. WORST-CASE 18 to 26 GHz

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

28 May 2815  15:26:43

- ”E;gm\-&“&w,.,f-u-.d"" Wt A e
s

Frequency (GHz)
BB Ref/fitn  Datiivg I T Fage i R Faf/Pitn
=38/ a9m FERKS

S Fia #hgatade  Lobal
|Gecifuto) 1282 WH Hor izantal

1B-26GHz Test.TST 38915

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 19.978 41.03 Pk 33.0 -24.2 -9.5 40.3 54 -13.7 74 -33.7
2 22.35 41.67 Pk 33.0 -23.5 -9.5 41.7 54 -12.3 74 -32.3
3 23.762 43.27 Pk 33.8 -22.9 -9.5 44.7 54 -9.3 74 -29.3
4 18.799 41.30 Pk 32.5 -24.3 -9.5 40.0 54 -14.0 74 -34.0
5 21.704 42.13 Pk 333 -23.6 -9.5 42.3 54 -11.7 74 -31.7
6 23.136 42.10 Pk 335 -23.1 -9.5 43.0 54 -11.0 74 -31.0

Pk - Peak detector
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

9.4. WORST-CASE BELOW 1 GHz

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

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)
(dBuv) (dBuV/m)
2 * 166.5525 55.95 PK 11.7 -30.2 37.45 43.52 -6.07 0-360 200 H
4 *266.4 48.14 PK 12.6 -29.6 31.14 46.02 -14.88 0-360 101 H
8 65.6575 47.4 PK 8 -30.8 24.6 40 -15.4 0-360 101 Vv
1 105.0975 41.36 PK 11.6 -30.5 22.46 43.52 -21.06 0-360 200 H
9 149.8075 52.21 PK 12.7 -30.2 34.71 43.52 -8.81 0-360 101 Vv
3 196.94 51.95 PK 12.2 -30 34.15 43.52 -9.37 0-360 100 H
5 299.4 59.44 PK 13.4 -29.4 43.44 46.02 -2.58 0-360 101 H
10 346.5 41.6 PK 14.1 -29.2 26.5 46.02 -19.52 0-360 200 \
6 415.7 44.33 PK 15.8 -29 31.13 46.02 -14.89 0-360 200 H
11 415.7 39.98 PK 15.8 -29 26.78 46.02 -19.24 0-360 200 \
12 692.9 40.29 PK 20 -28.2 32.09 46.02 -13.93 0-360 101 \
13 762.1 35.48 PK 20.8 -28.3 27.98 46.02 -18.04 0-360 200 \
14 897.7 38.23 PK 223 -27.4 33.13 46.02 -12.89 0-360 200 \
7 898.4 39.01 PK 223 -27.4 33.91 46.02 -12.11 0-360 300 H

Radiated Emissions

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)
(dBuv) (dBuv/m)
299.5784 39.33 Qp 13.4 -29.4 23.33 46.02 -22.69 138 112 H

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

QP - Quasi-Peak detector
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REPORT NO: 15U20280-E6A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

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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DATE: JULY 9, 2015
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IC: 4324A-BRCM1087

6 WORST EMISSIONS

LINE 1 RESULTS

PLOT

UL Fremont, CA CE Room 29 Moy 2815 g9:12:482

Conducted RFI Uoltoge
Project No: 15028288

Client Nome:Broodcon

Mode | /Device EUT and Laptol

Test Uslt/Freq:12BUAC/6BHz Worst Case
Test By:D.Vu

dBul Line-L1

M,

wl/

1

Freguency (MHzJ

Range (MHz) REUAUBL Ref/fttn  Dei/Avg Mode Sweep Pts  #5u
1:.15-38 9k (-alB) /~ 82/18 Ph/fv Is/4.5kHz 6635 1/

Ronge (MHz) RBU/UBLI Ref/Attn  Det/fvg Mode

LC 126U 66 BT.DAT 1 14 Moy 2ZA15

Rev 9.5 26 Moy 2A15
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FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

Trace Markers

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 .1545 60.08 Pk 1.3 0 61.38 65.75 -4.37 - -
2 .168 36.55 Av 1.2 0 37.75 - - 55.06 -17.31
3 438 39.35 Pk 4 0 39.75 57.1 -17.35 47.1 -7.35
4 4425 28.07 Av 4 0 28.47 - - 47.01 -18.54
5 2.3145 35.64 Pk .2 1 35.94 56 -20.06 46 -10.06
6 2.3145 25.64 Av 2 1 25.94 - - 46 -20.06
7 12.273 33.96 Pk 2 2 34.36 60 -25.64 50 -15.64
8 12.273 22.06 Av .2 .2 22.46 - - 50 -27.54
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 Class B Avg (dB)
(dBuv) dBuVv
.15563 36.83 Ca 13 0 38.13 - 55.69 -17.56
.15563 55.93 Qp 1.3 0 57.23 65.69 -8.46 - -

Pk - Peak detector

Av - Average detection

Ca - CISPR average detection

Qp - Quasi-Peak detector
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LINE 2 RESULTS

UL Fremont, CA CE Room 29 Moy 2815 B9 12:82

Conducted RFI Uoltogs
Project No: 15020250

Client Name:Broodcom
Model/Device ! EUT and Lapto

Test Uolt/Freq: 12BUAC/6BHz Worst Cose
Test By:D.Uu

dBul Line-L2

AT
'

v N

18

Freguency (MHzJ
Range Gz} REU/UBW Ref/Attn  Del/fivg Mode

Ronge (MHz) RBU/UBLI Ref/Attn  Det/fivg Mode

LC 126U 66 BT.DAT 1 14 May 2015

Rev 9.5 26 Moy 2A15
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Range 2: Line-L2 .15 - 30MHz

Marker 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 (dB)
(dBuVv) dBuv Avg

9 .168 59.32 Pk 1.3 0 60.62 65.06 -4.44 - -

10 .159 36.03 Av 1.4 0 37.43 - - 55.52 -18.09
11 14335 40.21 Pk A 0 40.61 57.19 -16.58 47.19 -6.58
12 4425 28.22 Av A 0 28.62 - - 47.01 -18.39
13 2.4225 34.43 Pk 2 1 34.73 56 -21.27 46 -11.27
14 2.4225 23.9 Av 2 1 24.2 - - 46 -21.8
15 13.47 32.61 Pk 2 2 33.01 60 -26.99 50 -16.99
16 13.479 21.63 Av 2 2 22.03 - - 50 -27.97

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
.16778 36.47 Ca 13 0 37.77 - - 55.07 -17.3
.16778 54.09 Qp 13 0 55.39 65.07 -9.68 - -

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

Qp - Quasi-Peak detector
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