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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: PLANTRONICS INC.

345 ENCINAL STREET
SANTA CRUZ, CA 95060

EUT DESCRIPTION: BLUETOOTH HEADSET
MODEL.: WEARABLE CONCEPT 2
SERIAL NUMBER: BLD2_COMPO06 (CONDUCTED) & BLD2_COMP02 (RADIATED)
DATE TESTED: APRIL 09-15, 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:
CHIN PANG JOEY GOMEZ
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
Page 5 of 88
UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011

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: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 1.

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

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

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

The EUT is a Bluetooth headset.

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 7.05 5.07
2402 - 2480 DQPSK 6.47 4.44
2402 - 2480 Enhanced 8PSK 6.67 4.65

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a monopole antenna, with a maximum gain of -6.1dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 10400

The test utility software used during testing was BlueTest3 2.5.0

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z
position, it was determined that X (Flatbed) orientation was the worst-case orientation;
therefore, all final radiated testing was performed with the EUT in X orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Dell D400 45426167881 N/A
AC/DC Adapter Dell LA90PS0-00 ODF266-71615-67J-34B1 N/A
/0 CABLES
1/0 Cable List
Cable Port # of identical | Connector Cable Type | Cable Length (m) Remarks
No ports Type
1 DC 1 Barrel Unshielded 1 N/A
2 AC 1 3-Prong Unshielded 1 N/A
3 usB 1 usB Unshielded 0.25 N/A
TEST SETUP

The EUT is connected to a host laptop via USB cable, test software exercises the radio.
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SETUP DIAGRAM FOR TESTS

AC Mains

Power
Adapter
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DATE: FEBRUARY 25, 2016
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List

Description Manufacturer Model T No. Cal Date Cal Due
Horn Antenna 1-18 GHz ETS Lindgren 3117 863 01/07/15 01/07/16
Hybrid Antenna 30 - 2000MHz Sunol Sciences JB3 900 05/14/14 05/14/15
3GHz HPF Micro-Tronics HPM17543 897 05/13/14 05/13/15
Amplifier 1-18GHz Miteq AFS42-00101800- 495 06/05/14 06/05/15

25-5-42
Power Sensor, P - series, 50MHz Keysight N1921A MY52200012 | 9/8/2014 | 9/8/2015
to 18GHz, Wideband
E:;";;re'lvleter’ P-series dual Keysight N1912A MY55136012 | 6/8/2014 | 6/8/2015
Amplifier 10kHz - 1GHz Sonoma 310N 835 06/05/14 06/05/15
Spectrum Analyzer PXA 3Hz - Agilent N9030A 906 05/07/14 05/07/15
44GHz
Horn Antenna 18-26GHz ARA MWH-1826 89 12/17/14 12/17/15
Amplifier 1-26.5GHz Agilent 8449B 404 06/05/14 06/05/15
Spectrum Analyzer 40GHz Agilent 8564E 106 08/06/14 08/06/15
LISN FCC 50/250-25-2 24 01/16/15 01/16/16
EMI Receiver Rohde & Schwartz ESCI7 284 09/16/14 09/16/15
UL SOFTWARE
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 2.2, March 31, 2015
AC Line Conducted Software UL UL EMC Ver 9.5, April 3, 2015
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DATE: FEBRUARY 25, 2016

FCC ID: AL8-WC2 IC: 457A-WC2
7. ANTENNA PORT TEST RESULTS
7.1. ON TIME AND DUTY CYCLE
LIMITS
None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.
RESULTS
ON TIME AND DUTY CYCLE
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 2.890 3.750 0.771 77.07% 1.13 0.346
Bluetooth 8PSK 0.384 1.248 0.308 30.77% 5.12 2.604
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

BE Agilent Spectrum Analy: |

RL RF 500 DC SENSE:INT]|

ALIGN AUTO 10:14:20 PM Apr09, 2015

PNO: Fast —»—-‘ Trig: Free Run
IFGain:High #Atten: 0 dB

#Avg Type: RMS TRACEl

3250 Frequency

T
DETIP AAAAA

10 dBidiv__ Ref -20.00 dBm
Log

Auto Tune|

-30.0

i

Center Freq

2.441000000 GHz|

StartFreq|

2.441000000 GHz|

-100

Stop Freq|

-11n

2.441000000 GHz|

Center 2441000000 GHz

Res BW 8 MHz #VBW 50 MHz

1 A2 t (A) 2.890 ms (A)
F t

t (4}
t

845.0us
3.750 ms (A)
8450 us

WA MODETRC[SC] X ] Y ] FURcron ] FUncronwom

Span 0 Hz

CF Step|
Sweep 5.000 ms (1001 pts)

8.000000 MHz
Auto Man|

Freq Offset|
0 Hz|

DUTY CYCLE 8PSK MODE

Agilent Spectrum Analyzer - Swept SA

s RF 50Q SENSE:INT]

ALIGH AUTO 09:53:02 AM Apr 10, 2015

PNO: Fast —»— 1rig:Free Run
IFGain:Low #Atten: 10 dB

10 dBidiv._ Ref 106.99 dBpv
Log

#Avyg Type: Pwr(RMS)

e[ =555 Frequency
T

DETP AAAA A

Auto Tune,

97.0

W
87.0

Center Freq(|

770

2.402000000 GHz

E7.0

570

StartFreq|

47.0

2.402000000 GHz

370

270

170

Stop Freq(|
2.402000000 GHz

Center 2.402000000 GHz
Res BW 8 MHz #VBW 50 MHz

384.0 us (A)
64.00 ps
1.248 ms (A)
64.00 ps

0.39 dB
89.79 dBuV
-1.15 dB
89.79 dBuY

Span 0 Hz CFstep
Sweep 2.000 ms (1001 pts) 8000000 Mz

Auto Man

Freq Offset
0 Hz|

wsc | L Alignment Completed
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FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

7.2.

7.2.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

BASIC DATA RATE GFSK MODULATION

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 943.8 927.65
Middle 2441 955.6 935.64
High 2480 927.7 935.83
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DATE: FEBRUARY 25, 2016

IC: 457A-WC2

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

[E=R =

RL RF [s0@ bpc | [

E

| SENSE:INT| |

ALIGN AUTO [12:12:35 AM Apr14, 2015

‘ Center Freq: 2.402000000 GHz

#IFGain:Low

—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

AvglHold: 1001100

Radio Device: BTS

10 dB/div Ref 20.00 dBm

Frequency

Log

100

000

Center Freq
2.402000000 GHz

-100
-20.0

-30.0

-40.0
-50.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 3 MHz
Sweep 22.67 ms

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth 943.

Total Power

927.65 kHz

1.464 kHz

OBW Power

8 kHz x dB

5.46 dBm

99.00 %
-20.00 dB

CF Step|
300.000 kHz

Auto Man|

Freq Offset|
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

E

o e sl

RL | RF [s0@ bpc | [

| SENSE:INT| |

ALIGN AUTO [12:11:26 AM Apr14, 2015

‘ Center Freq: 2.441000000 GHz

Radio Std: None

Frequency

AvglHold: 1001100

‘ —— Trig: Free Run

#IFGain:Low

#Atten: 20 dB

Radio Device: BTS

10 dB/div

Ref 20.00 dBm

Log
10.0

000

CenterFreq
2.441000000 GHz

-100
-20.0

-30.0

-10.0
-50.0

-60.0

-70.0

Center 2.441 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 3 MHz
Sweep 22.67 ms

Occupied Bandwidth

Total Power

5.77 dBm

CF Step
300.000 kHz

[Auto Man

935.64 kHz

-7.199 kHz
955.6 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

Freq Offset
0 Hz
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FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

BANDWIDTH HIGH CH

[E=N

BN Agilent Spectrum Analyzer - Occupied BW
RL | RF [s0a bc | |

| SENSE:INT] |

ALIGN AUTO _ [12:10:14 AM Apr14, 2015

‘ #IFGain:Low

Center Freq: 2.480000000 GHz
—— Trig: FreeRun
#Atten: 20 dB

Avg|Hold:>100/100

Radio Std: None

Radio Device: BTS

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

0.00

CenterFreq|
2.480000000 GHz|

-10.0
-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 3 MHz
Sweep 22.67 ms

Occupied Bandwidth

935.83 kHz
-1.374 kHz
927.7 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

Auto

5.31 dBm

CF Step
300.000 kHz|

Man

99.00 %

Freq Offset|

0 Hz|

-20.00 dB
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

E Agilent Spectrum Analyzer - Swept SA

[E=R =

RL | RF [s0e bc | | | SENSE:INT| [ ALIGN AUTO

[10:41:37 AM Apr 14, 2015

Avg Type: Log-Pwr

PNO: Wide 50 1rig: FreeRun
IFGain:Low Atten: 20 dB

TRACE| 3456
TYPE| M ¥A¥

Frequency

DETIPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00

-10.0

-200

-300

Center Freq
2.441000000 GHz

StartFreq
2.438500000 GHz|

-0
-50.0

0.0

-ra

Center 2.441000 GHz
#Res BW 300 kHz

A2 f (A
N f

#VBW 910 kHz

0.35dB
6.17 dBm

1.000 MHz ()
2.441 000 GHz

Soom~NonkwnT

=
@
©

Span 5.000 MHz

Stop Freq|
2.443500000 GHz|

Auto Man|

CF Step|
500.000 kHz

Freq Offset|
0 Hz|
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 (5.1) (4)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Agilent Spectrum Analyzer - Swept SA

[E=R =

RL | RF [s0e bc | [ SENSE:INT]

| ALIGN AUTO  [10:45:42 AM Apr14, 2015

[Center Freq 2.440000000 GHz ]
PNO: Fast 50 1rig: FreeRun
Atten: 20 dB

IFGain:Low

Ref Offset 10.5 dB

10dBidiv. Ref 20.00 dBm
Log

Avg Type: Log-Pwr

TRACE[1 23456 Frequency
TYPE| M WA
pETlPPPPPP

Auto Tune|

Center Freq

2.440000000 GHz|

StartFreq
2390000000 GHz|

Stop Freq|
2.480000000 GHz|

CF Step|

10.000000 MHz|
Auto Man|

Freq Offset|

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

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

BN Agilent Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | [ SENSE:INT] |

ALIGN AUTO _ [10:43:37 AM Apr 14, 2015

A
[Center Freq 2.415000000 GPHNg: Wi 5 Trg: FreeRun wvg
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

Frequency

Type: Log-Pwr TRACE| 3456

PE| M WAAAMA
oer|P PPPPP

Auto Tune|

100

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq|
2.430000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

BN Agilent Spectrum Analyzer - Swept SA

[ E=N =

RL | RF [sog pc |

| SENSE:INT] |

ALIGN AUTO

[10:44:47 AM Apr14, 2015

[Center Freq 2.445000000 GHz
PNO: Wide )
IFGain:Low

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

Avg Type: Log-Pwr

Trig: Free Run
Atten: 20 dB

TRACE]

Frequency

PPPPP#

Auto Tune|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz

Sweep 20.00 ms (1001 pts)

STATUS

2.445000000 GHz

CenterFreq|

2.430000000 GHz

StartFreq

2.460000000 GHz|

Stop Freq|

Auto

CF Step
3.000000 MHz
Man

Freq Offset|
0 Hz|

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

BN Agilent Spectrum Analyzer - Swept SA

[E=N

RL RF [s0a bc |

| SENSE:INT] |

ALIGN AUTO

[10:45:08 AM Apr14, 2015

[Center Freq 2.475000000 GHz
raimt o

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

Avg Type: Log-Pwr

Trig: Free Run
Atten: 20 dB

TRACE] 3456
TYPE| M

Frequency

CerlF FRRRE

Auto Tune|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

STATUS

2.475000000 GHz

CenterFreq|

2.460000000 GHz

StartFreq

2.480000000 GHz|

Stop Freq|

Auto

CF Step|
3.000000 MHz
Man

Freq Offset|
0 Hz|
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 (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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width

RESULTS
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.413 32 0.132 0.4 -0.268
DH3 1.666 16 0.267 0.4 -0.133
DH5 2.908 10 0.291 0.4 -0.109
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.413 8 0.033 0.4 -0.367
DH3 1.666 4 0.067 0.4 -0.333
DH5 2.908 2.5 0.073 0.4 -0.327
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

PULSE WIDTH - DH1

PULSE WIDTH — DHA1

BN Agilent Spectrum Analyzer - Swept SA

[ E=N =

RL | RF [soQ bC | | SENSE:INT| |

ALIGN AUTO [10:34:08 AM Apr14, 2015

[Center Freq 2.441000000 Gu Trig Delay-100.0 s
PNO: Wide 0 11ig: Video
IFGain:Low Atten: 20 dB

Avg Type: Log-Pwr TRAEEl

3456

Frequency

DErlPPFPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

I
000

-0a
-200

-300

-0

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

500

-60.0 il

Blli]

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

A2 t (A)
N t

#VBW 1.0 MHz

413.0us (A)
92.00 us

2 93 dB
-28.63 dBm

CocVvRNOOR LN

=
@
]

Span 0 Hz
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

BN Agilent Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | [ SENSE:INT] |

ALIGN AUTO _ [10:34:49 AM Apr 14, 2015

[Center Freq 2.441000000 GPPW Trig: Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

Avg Type: Log-Pwr TRAEEl

3456

Frequency

DErlPPFPPP

Auto Tune|

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Page 23 of 88

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: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

PULSE WIDTH — DH3

PULSE WIDTH — DH3

B Agilent Spectrum Analyzer - Swept SA (=
RL | RF [soQ bC | | SENSE:INT] | ALIGN AUTO _ [10:35:41 AM Apr14, 2015 F
[Center Freq 2.441000000 GHz Trig Delay-200.0 ps  Avg Type: Log-Pwr RAEE| 356 requency

Trig: Video
PNO: Wide G
IFGain:Low  Atten: 20 dB P PR

Auto Tune|

Ref Offset 105 dB
1LO dBidiv Ref 20.00 dBm
og

100 Center Freq|
0o 2.441000000 GHz|

-0a

-200

StartFreq

300 2.441000000 GHz

-0

500

Stop Freq|
2.441000000 GHz

-60.0 il

Blli]

Center 2441000000 GHz Span 0 Hz CF Step|
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts) 1.000000 MHz|
uto

Man
[weRIvoDElTRIscLl  x [ v | FUNCTION ] FUNCTIONWIDTH
A2 t (A) 1.666 ms (A) 215dB
N t 190.0 us -28.18 dBm

Freq Offset|
0 Hz|

CocVvRNOOR LN

=
@
]

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

BN Agilent Spectrum Analyzer - Swept SA =[]
RL | RF [soq bc | | SENSE:INT] | ALIGN AUTO _ [10:36:04 AM Apr 14, 2015

[Center Freq 2.441000000 GHz Avg Type: Log-Pwr mns| Sis 6 Frequency

Trig: Free Run
PNO: Wide —+—
IFGain:Low Atten: 20 dB Dg|P PPPPP

Auto Tune|
Ref Offset 10.5 dB
1%35'0'” Ref 20.00 dBm

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz

CF Step|
1.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

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

MSG STATUS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

PULSE WIDTH — DH5

PULSE WIDTH — DH5

[ E=N =

|ﬁ Agilent Spectrum Analyzer - Swept SA

RL | RF [soQ bC | | | SENSE:INT| |

ALIGN AUTO [10:36:55 AM Apr14, 2015
T

Trig Delay-400.0 ps
PNO: Wide ) Trig: Video
IFGain:Low Atten: 20 dB

Avg Type: Log-Pwr

RACE[L 23 45 6

Frequency

DET|P PP PP P

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

000

-0a

-200

-300

-0

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

500

-60.0

Blli]

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

0 A2 t (A)
N t

#VBW 1.0 MHz

Y
28.97 dB
-25.26 dBm

2.908 ms (A)
388.0us

CoVRNOAOR LN

=
@
]

Span 0 Hz
Sweep 4.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

BN Agilent Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | | [ SENSE:INT] |

ALIGN AUTO _ [10:38:30 AM Apr 14, 2015

[Center Freq 2.441000000 GPHNg: ) Trig: FreeRun
Atten: 20 dB

IFGain:Low

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

Avg Type: Log-Pwr TRAEEl

3456

Frequency

DET|P PP PP P

Auto Tune|

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

RSS-247 (5.4) (2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

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

TEST PROCEDURE

The transmitter output is connected to a wideband gated power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 5.74 -6.10 21 -15.26
Middle 2441 6.42 -6.10 21 -14.58
High 2480 7.05 -6.10 21 -13.95
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REPORT NO: 15U20565-E1V5

FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a wideband gated power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.60
Middle 2441 6.32
High 2480 6.95
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

IC RSS-247 (5.5)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

[E=R =

E Agilent Spectrum Analyzer - Swept SA

RL | RF [s0e bc | [ SENSE:INT]

| ALIGN AUTO

[08:35:02 AM Apr 16, 2015

PNO: Wide 50 1rig: FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS

TRACE| 3456

Frequency

TYPE| M WARAAMA
pETlPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00
-10.0

-200
-300

Center Freq
2.400000000 GHz

StartFreq
2392500000 GHz|

-0

-50.0

0.0

-ra

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

2.402 160 GHz
2.400 000 GHz

5.40 dBm

2 N f -36.86 dBm

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

Wl wobETRse ] X ] v T Funcon [
1 N f

Stop Freq|
2.407500000 GHz|

Auto Man|

CF Step|
1.500000 MHz|

Freq Offset|
0 Hz|

LOW CHANNEL SPURIOUS

=

E Agilent Spectrum Analyzer - Swept SA

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO

[08:35:41 AM Apr 16, 2015

PNO: Fast 0 Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS
Avg|Hold: 27/100

TRADE‘
TV

Frequency

oer|P

Ref Offset 105 dB

10 dB/div. Ref 20.00 dBm
Log

Auto Tune|

100

0.00
-0a

200
=300

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz

-0
500

600
i}

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

2.549 GHz
f 2237 GHz

-46.978 dBm
-61.617 dBm

CoVRNOCOR LN
-4

=
@
2]

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

WMODETRESC] ¢ [ ¥ T Fuicron | FUncionvom
1 N f

stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL REFERENCE

[ E=N =

RL | RF [soQ bC | | | SENSE:INT|

| ALIGN AUTO

[08:36:57 AM Apr16, 2015

|ﬁ Agilent Spectrum Analyzer - Swept SA

PNO: Wide 0 Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS

TRACE] 3456

Frequency

TYPE|M WA
oer|P PPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

000

-0a

-200

-300

CenterFreq|
2.441000000 GHz|

StartFreq
2.439500000 GHz|

-0

500

-60.0
Blli]

Center 2.441000 GHz
#Res BW 100 kHz

1 N f

#VBW 300 kHz

Y
6.20 dBm

2441159 GHz

CoVRNOAOR LN

=
@
]

Span 3.000 MHz

Sweep 1.533 ms (1001 pts)

FUNCTION FUNCTION WIDTH

Stop Freq|
2.442500000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset|
0 Hz|

MID CHANNEL SPURIOUS

=

|ﬁ Agilent Spectrum Analyzer - Swept SA

RL | RF [soQ bC | | SENSE:NT]

| ALIGN AUTO

[08:37:29 AM Apr16, 2015

PNO: Fast Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS
Avg|Hold: 19/100

Frequency

Ref Offset 105 dB

10 dB/div__ Ref 20.00 dBm
Log

Auto Tune

100

0.00

-0a

=200

=300

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz|

-40.0
00

-B0.0

700

Start 30 MHz
#Res BW 100 kHz
[MeRIMODE TRCTSCLl X ]
1 f 2.289 GHz
f 2601 GHz

#VBW 300 kHz

-52.087 dBm
-48.6562 dBm

_CoVwENONEWN
ZzZZ

=
@
2]

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

FUNCTION | FUNCTION WIDTH

Stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

[E=R =

SENSE:INT|

BE Agilent Spectrum Analyzer - Swept SA
RL | RF [s0@ bpc | [ [

| ALTGN AUTO

[08:38:27 AM Apr 16, 2015

PNO: Wide 50 1rig: FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS

TRACE| 3456
TYPE| M WAAAA

Frequency

DETIPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00

Center Freq
2.483500000 GHz

-10.0

-200

-300

StartFreq
2.476000000 GHz|

-0

-50.0

0.0

-ra

Stop Freq|
2.431000000 GHz|

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

6.86 dBm
-52.04dBm

2.480 155 GHz
f 2.483 500 GHz

n
-4

ORI B

Sweep 1.000 ms (1001 pts)
U
1 N f

Span 15.00 MHz

Auto Man|

CF Step|
1.500000 MHz|

Freq Offset|
0 Hz|

HIGH CHANNEL SPURIOUS

o e sl

E Agilent Spectrum Analyzer - Swept SA

RL | RF [s0e bc | | [ SENSE:INT]

| ALIGN AUTO

[08:39:05 AM Apr 16, 2015

PNO: Fast 50 1rig: FreeRun

#Avg Type: RMS
Avg|Hold: 23/100

TRACE| 3456

TYPE| M WA
pET|PPPPPP

Frequency

IFGain:Low

Atten: 20 dB

Auto Tune|

Ref Offset 105 dB
Ref 20.00 dBm

10 dBldiv
Log

100

0.00

-10.0

-200

-300

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

-00

500

B00

-na

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

7
1 N f 2.315 GHz -52.087 dBm
f 2.627 GHz -48.823 dBm

)
=z

ORI B

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

Stop Freq|
26.000000000 GHz|

CF Step
2597000000 GHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

[E=R =

BE Agilent Spectrum Analyzer - Swept SA
SENSE:INT| | ALIGN AUTO

RL | RF [s0@ bpc | [ [

[08:40:38 AM Apr 16, 2015

#Avg Type: RMS

PNO: Wide 50 1rig: FreeRun
IFGain:Low Atten: 20 dB

TRACE| 3456
TYPE| M WAAAA

Frequency

DETIPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00
-10.0

-200
-300

Center Freq
2.400000000 GHz

StartFreq
2390000000 GHz|

-0
-50.0

0.0

-ra }

Center 2.40000 GHz

Span 20.00 MHz

Stop Freq|
2.410000000 GHz|

#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

CF Step|
2.000000 MHz|

Auto

Man|

n
-4

f

2.405 16 GHz
239912 GHz

Wl wobETRse ] % ] v T Funcon [
1 N f

5.50 dBm
-41.84dBm

Freq Offset|

ORI B

0 Hz|

HIGH BANDEDGE WITH HOPPING ON

[E=N ==

E Agilent Spectrum Analyzer - Swept SA

RL | RF [s00 bpC | | | SENSE:INT| [ ALIGN AUTO

[08:41:40 AM Apr 16, 2015

#Avg Type: RMS

PNO: Wide 0 Trig: FreeRun
IFGain:Low Atten: 20 dB

TRACE] 3456

Frequency

TYPE| M WARARMAA
pETPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

000

-10.0

-200

-30.0

Center Freq
2.483500000 GHz

StartFreq|
2.473500000 GHz

-00

-50.0
0.0

-ra

Center 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz

FUC
1 N f 2.479 04 GHz 6.227 dBm
f 2.483 50 GHz -57.26 dBm

N
=z

CEe~NOOBRW

Span 20.00 MHz

Sweep 1.000 ms (1001 pts)

Stop Freq|
2.493500000 GHz|

Auto

CF Step|
2.000000 MHz
Man|

Freq Offset|
0 Hz|
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.3. ENHANCED DATA RATE QPSK MODULATION
7.3.1. OUTPUT POWER

LIMIT
§15.247 (b) (1)

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

RSS-247 (5.4) (2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

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

TEST PROCEDURE

The transmitter output is connected to a wideband gated power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency | Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 470 -6.10 21 -16.30
Middle 2441 5.40 -6.10 21 -15.60
High 2480 6.05 -6.10 21 -14.95
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.3.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a wideband gated power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency | Average Power
(MHz) (dBm)
Low 2402 2.95
Middle 2441 3.78
High 2480 472
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.4. ENHANCED DATA RATE 8PSK MODULATION

7.4.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel | Frequency | 20 dB Bandwidth | 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1.340 1.2553
Middle 2441 1.287 1.2566
High 2480 1.260 1.3569
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

[E=R =

RL RF [s0@ bpc | [

E

| SENSE:INT| |

ALIGN AUTO [12:14:34 AM Apr14, 2015

‘ Center Freq: 2.402000000 GHz

#IFGain:Low

—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

AvglHold: 1001100

Radio Device: BTS

10 dB/div Ref 20.00 dBm

Frequency

Log

100

000

Center Freq
2.402000000 GHz

-100
-20.0

-30.0

-40.0 Hiid
-50.0

-60.0

-70.0
!

Center 2.402 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 3 MHz
Sweep 22.67 ms

Occupied Bandwidth

Transmit Freq Error -5.25

x dB Bandwidth

1.340 MHz

Total Power

1.2553 MHz

1 kHz OBW Power

x dB

2.91 dBm

99.00 %
-20.00 dB

CF Step|
300.000 kHz

Auto Man|

Freq Offset|
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

E

o e sl

RL | RF [s0@ bpc | [

| SENSE:INT| |

ALIGN AUTO [12:15:31 AM Apr14, 2015

‘ Center Freq: 2.441000000 GHz

Radio Std: None

Frequency

AvglHold: 1001100

‘ —— Trig: Free Run

#IFGain:Low

#Atten: 20 dB

Radio Device: BTS

10 dB/div

Ref 20.00 dBm

Log
10.0

000
-100

-20.0

CenterFreq
2.441000000 GHz

-30.0

400 firr
-50.0

-60.0

-70.0

Center 2.441 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 3 MHz
Sweep 22.67 ms

Occupied Bandwidth

Total Power

3.82 dBm

CF Step
300.000 kHz

[Auto Man

1.2566 MHz

-35.989 kHz
1.287 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

Freq Offset
0 Hz
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

BANDWIDTH HIGH CH

[ E=N =

BN Agilent Spectrum Analyzer - Occupied BW
RL I RF__ [500 DC | [

| SENSE:INT] |

ALIGN AUTO [12:16:39 AM Apr14, 2015

#IFGain:Low

Center Freq: 2.480000000 GHz
—— Trig: FreeRun
‘ #Atten: 20 dB

Radio Std: None
Avg|Hold: 100/100
Radio Device: BTS

10 dB/div Ref 20.00 dBm

Frequency

Log
100

0.00

CenterFreq|
2.480000000 GHz|

-10.0
-200

-30.0 4/

400 H
500

-60.0

-70.0

Center 2.48 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 3 MHz
Sweep 22.67 ms

Occupied Bandwidth
1.3569 MHz
-17.682 kHz
1.260 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB -20.00 dB

Auto

CF Step
300.000 kHz

Man

5.96 dBm

99.00 %

Freq Offset|

0 Hz|
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

[E=R =

RL [s0@ bpc |

| SENSE:INT| | ALIGN AUTO  [10:22:03 AM Apr 14, 2015

E Agilent Spectrum Analyzer - Swept SA

| RF
Marker 14 1.025000000 Wz ] o IEERET:
™ Atten: 20 dB per|P PP PP P

IFGain:Low

Avg Type: Log-Pwr TRACE| 3456

Peak Search

Ref Offset 105 dB

NextPeak|

10 dBidiv_ Ref 20.00 dBm
Log

100

0.00

-10.0

Next Pk Right|

-200

-300

Next Pk Left|

-0

-50.0

0.0

-ra

Marker Delta|

Center 2.441000 GHz
#Res BW 300 kHz

1 A2 f (A
N f

CowENINRWGN

=
@
©

#VBW 910 kHz

T
0.04dB
5.47 dBm

1.025 MHz ()
2.441 000 GHz

Span 5.000 MHz

FUNCTION

Mkr—CF

MKr—RefLvl
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 (5.1) (4)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Agilent Spectrum Analyzer - Swept SA

[E=R =

RL | RF [s0e bc | [ SENSE:INT]

| ALIGN AUTO  [10:20:11 AM Apr14, 2015

[Center Freq 2.440000000 GHz ]
PNO: Fast 50 1rig: FreeRun
Atten: 20 dB

IFGain:Low

Ref Offset 10.5 dB

10dBidiv. Ref 20.00 dBm
Log

Avg Type: Log-Pwr

TRACE[1 03456 Frequency
TYPE| M WA
pETlPPPPPP

Auto Tune|

Center Freq

2.440000000 GHz|

StartFreq
2390000000 GHz|

Stop Freq|
2.480000000 GHz|

CF Step|

10.000000 MHz|
Auto Man|

Freq Offset|

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

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

BN Agilent Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | [ SENSE:INT] |

ALIGN AUTO _ [10:18:12 AM Apr 14, 2015

A
[Center Freq 2.415000000 GPHNg: Wi 5 Trg: FreeRun wvg
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

Frequency

Type: Log-Pwr TRACE| 3456

PE| M WAAAMA
oer|P PPPPP

Auto Tune|

100

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq|
2.430000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

BN Agilent Spectrum Analyzer - Swept SA

[ E=N =

RL | RF [soQ bC | | SENSE:INT|

ALIGN AUTO [10:18:51 AM Apr14, 2015

[Center Freq 2.445000000 GPHNo Wide = Trg: FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB
E%gBldiv Ref 20.00 dBm

Avg Type: Log-Pwr TRACE] 3 Frequency

PPPPP#
Auto Tune

CenterFreq|

2.445000000 GHz

StartFreq
2.430000000 GHz|

Stop Freq|
2.460000000 GHz

CF Step

3.000000 MHz
Auto Man

Freq Offset|

0 Hz|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

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

3 Ag\FEntSpEdmm Analyzer - Swept SA

[E=N ==

| RF [s00 bpC | | SENSE:INT|

ALIGN AUTO [10:19:42 AM Apr14, 2015

Eenter Freq 2.475000000 GHz

PNO: Wide 5 Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB
1LO dBidiv - Ref 20.00 dBm
og

Avg Type: Log-Pwr TRACE] 3556 Frequency

TYPE| I
nErPPPPPP

Auto Tune|

Center Freq

2.475000000 GHz|

StartFreq|
2.460000000 GHz

Stop Freq|
2.490000000 GHz|

CF Step|

3.000000 MHz
Auto Man|

Freq Offset|

0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

7.4.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 (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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS
8PSK (EDR) Mode
DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.42 32 0.134 0.4 -0.266
DH3 1.676 16 0.268 0.4 -0.132
DH5 2.92 10 0.292 0.4 -0.108

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 22 demonstrates compliance with channel occupancy when AFH is employed
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

PULSE WIDTH - DH1

PULSE WIDTH — DHA1

BN Agilent Spectrum Analyzer - Swept SA

[ E=N =

RL | RF [soQ bC | | | SENSE:INT| |

ALIGN AUTO [10:29:46 AM Apr14, 2015

[Center Freq 2.441000000 GHz | Trig Delay-100.0 s
PNO: Wide 0 11ig: Video
Atten: 20 dB

IFGain:Low

Avg Type: Log-Pwr TRAEEl

3456

Frequency

DET|P PP PP P

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

000

-0a

-200

-300

-0

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

500

-60.0

Blli]

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

A2 t (A)
N t

#VBW 1.0 MHz

422.0us (A)
90.00 us

1.18dB
-31.66 dBm

CocVvRNOOR LN

=
@
]

Span 0 Hz
Sweep 1.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

[E=N

RL | RF [soq bc | | [ SENSE:INT] |

E Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO _ [10:47:05 AM Apr 14, 2015

PNO: Wide —+— 1rig: FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB
Ref 20.00 dBm

Avg Type: Log-Pwr TRAEEl

3456

Frequency

DET|P PP PP P

Auto Tune|

10 dBidiv
Log

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

PULSE WIDTH — DH3

PULSE WIDTH — DH3

BN Agilent Spectrum Analyzer - Swept SA

[ E=N =

RL | RF [soQ bC | | | SENSE:INT| |

ALIGN AUTO [10:31:30 AM Apr14, 2015
T

[Center Freq 2.441000000 GHz | Trig Delay-200.0ps
PNO: Wide 0 11ig: Video
Atten: 20 dB

IFGain:Low

Avg Type: Log-Pwr

RACE[L 23 45 6

Frequency

DET|P PP PP P

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

000

-0a

-200

-300

-0

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

500

-60.0 fHE

Blli]

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

A2 t (A)
N t

#VBW 1.0 MHz

1.676 ms (A)
190.0 us

-3.21dB
-28.561 dBm

CocVvRNOOR LN

=
@
]

Span 0 Hz
Sweep 2.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

[E=N

RL | RF [soq bc | | [ SENSE:INT] |

E Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO _ [10:47:44 AM Apr14, 2015

PNO: Wide —+— 1rig: FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB
Ref 20.00 dBm

Avg Type: Log-Pwr TRAEEl

3456

Frequency

DET|P PP PP P

Auto Tune|

10 dBidiv
Log

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Page 45 of 88

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: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

PULSE WIDTH — DH5

PULSE WIDTH — DH5

B Agilent Spectrum Analyzer - Swept SA (=
RL | RF [soQ bC | | SENSE:INT] | ALIGN AUTO _ [10:23:11 AM Apr14, 2015 F
[Center Freq 2.441000000 GHz Trig Delay-500.0 us  Avg Type: Log-Pwr RAEE| 356 requency

Trig: Video
PNO: Wide G
IFGain:Low  Atten: 20 dB P PR

Auto Tune|

Ref Offset 105 dB
1LO dBidiv Ref 20.00 dBm
og

100 Center Freq|
0o 2.441000000 GHz|

-0a

-200

StartFreq

300 2.441000000 GHz

-0

500

Stop Freq|
2.441000000 GHz

-60.0

Blli]

Center 2.441000000 GHz CF Step
Res BW (Flattop) 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) 1.000000 MHz|
FURCTON o e Man

A2 t (A) 2.920 ms (A) -23.86 dB
N t 488.0 us 1.33 dBm

Freq Offset|
0 Hz|

CocVvRNOOR LN

=
@
]

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

BN Agilent Spectrum Analyzer - Swept SA =[]
RL | RF [soq bc | | SENSE:INT] | ALIGN AUTO _ [10:48:06 AM Apr 14, 2015

[Center Freq 2.441000000 GHz Avg Type: Log-Pwr mns| Sis 6 Frequency

Trig: Free Run
PNO: Wide —+—
IFGain:Low Atten: 20 dB Dg|P PPPPP

Auto Tune|
Ref Offset 10.5 dB
1%35'0'” Ref 20.00 dBm

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz

CF Step|
1.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

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

MSG STATUS
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.4.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

RSS-247 (5.4) (2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

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

TEST PROCEDURE

The transmitter output is connected to a wideband gated power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 5.12 -6.10 21 -15.88
Middle 2441 6.01 -6.10 21 -14.99
High 2480 6.67 -6.10 21 -14.33
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REPORT NO: 15U20565-E1V5

FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a wideband gated power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.66
Middle 2441 5.21
High 2480 5.95
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

IC RSS-247 (5.5)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

Page 49 of 88

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

[E=R =

E Agilent Spectrum Analyzer - Swept SA

RL | RF [s0e bc | | [ SENSE:INT]

| ALIGN AUTO

[08:42:45 AM Apr 16, 2015

PNO: Wide 50 1rig: FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS

TRACE| 3456

Frequency

TYPE| M WARAAMA
pETlPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00
-10.0

-200
-300

Center Freq
2.400000000 GHz

StartFreq
2395000000 GHz|

-0
-50.0

0.0

-ra i

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

3.207 dBm
-44.07 dBm

2.402 16 GHz

2 N f 2.400 00 GHz

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Wl wobETRse ] % ] v T Fuvcon [
1 N f

Stop Freq|
2.405000000 GHz|

Auto Man|

CF Step|
1.000000 MHz|

Freq Offset|
0 Hz|

LOW CHANNEL SPURIOUS

=

E Agilent Spectrum Analyzer - Swept SA

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO

[08:50:20 AM Apr 16, 2015

PNO: Fast 0 Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS
Avg|Hold: 25/100

TRADE‘
TV

Frequency

oer|P

Ref Offset 105 dB

10 dB/div. Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

200

=300

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz

-0
500

600
i}

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

-54.559 dBm
-46.993 dBm

2.237 GHz
f 2.549 GHz

_CowVwEeNONEWN
-4

=
@
2]

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

MODETRESC] ¢ [ ¥ ] FUiCion | FUncionvom
1 N f

stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

[E=R =

BE Agilent Spectrum Analyzer - Swept SA
RL | RF [s0@ bpc | [

| SENSE:INT| | ALIGN AUTO

[08:47:13 AM Apr 16, 2015

#Avg Type: RMS

PNO: Wide 50 1rig: FreeRun
IFGain:Low

Atten: 20 dB

TRACE| 3456
TYPE| M WAAAA

Frequency

DETIPPPPPP

Ref Offset 105 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00
-10.0

-200
-300

Center Freq
2.441000000 GHz

StartFreq
2.439500000 GHz|

-0
-50.0

0.0

-ra

Center 2.441000 GHz
#Res BW 100 kHz

N S
N 2.440 997 GHz

#VBW 300 kHz

4.788 dBm

Span 3.000 MHz

Sweep 1.533 ms (1001 pts)
FUNC

Stop Freq|
2.442500000 GHz|

CF Step|
300.000 kHz|
Auto Man|

Freq Offset|
0 Hz|

MID CHANNEL SPURIOUS

E Agilent Spectrum Analyzer - Swept SA

B =

RL | RF [50@ pC | [

| SENSE:INT| | ALIGN AUTO

[08:47:48 AM Apr 16, 2015

#Avg Type: RMS

PNO: Fast 50 T1rig: FreeRun
IFGain:Low

Avg|Hold: 251100
Atten: 20 dB

TRACE| 3456
TYPE|MWAAAAAAS
oET|PPPPPP

Ref Offset 105 dB

10 dB/div__ Ref 20.00 dBm

Frequency

Auto Tune|

Log
100

0.00

-10.0

-200

-30.0

-400

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

500

B00

-na

Start 30 MHz
#Res BW 100 kHz

N 2601 GHz

#VBW 300 kHz
[ewobeTrls] % ] v ] FovcTon [ U

-49.034 dBm

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

Stop Freq|
26.000000000 GHz|

CF Step
2597000000 GHz|
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

[E=R =

BE Agilent Spectrum Analyzer - Swept SA
RL | RF [s0@ bpc |

SENSE:INT| |

ALIGN AUTO

[08:45:58 AM Apr 16, 2015

IFGain:Low

#Avg Type: RMS

PNO: Wide 50 1rig: FreeRun
Atten: 20 dB

TRACE| 3456
TYPE| M WAAAA

Frequency

DETIPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

10 dBldiv
Log

Auto Tune|

100

0.00

-10.0

-200

-300

-0

Center Freq
2.483500000 GHz

StartFreq
2.476000000 GHz|

-50.0

0.0

-ra

Center 2.483500 GHz
#Res BW 100 kHz

n
-4

ORI B

#VBW 300 kHz

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

[ wobRTrels] % ] v ] Fovcron [
1 N f 2.479 825 GHz
f 2.483 500 GHz

5.77 dBm
-46.86 dBm

Stop Freq|
2.431000000 GHz|

CF Step|
1.500000 MHz|
Auto Man|

Freq Offset|
0 Hz|

HIGH CHANNEL SPURIOUS

E Agilent Spectrum Analyzer - Swept SA

B =

RL | RF [50@ pC |

SENSE:INT] |

ALIGN AUTO

[08:46:26 AM Apr 16, 2015

IFGain:Low

PNO: Fast 50 T1rig: FreeRun
Atten: 20 dB

#Avg Type: RMS
Avg|Hold: 191100

TRACE| 3456
TYPE|MWAAAAAAS
oET|PPPPPP

Ref Offset 105 dB

10 dB/div__ Ref 20.00 dBm

Frequency

Auto Tune|

Log
100

0.00

-10.0

-200

-30.0

-400

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

500

B00

-na

Start 30 MHz
#Res BW 100 kHz

N

2627 GHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

WA MoDE TR X ] v ] FUNcron [0
-53.384 dBm

Stop Freq|
26.000000000 GHz|

CF Step
2597000000 GHz|
[Auto Man

Freq Offset
0 Hz

Page 52 of 88

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: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

[E=R =

BE Agilent Spectrum Analyzer - Swept SA
SENSE:INT| | ALIGN AUTO

RL | RF [s0@ bpc | [ [

[08:43:09 AM Apr 16, 2015

#Avg Type: RMS

PNO: Wide 50 1rig: FreeRun
IFGain:Low Atten: 20 dB

TRACE| 3456
TYPE| M WAAAA

Frequency

DETIPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00
-10.0

-200
-300

Center Freq
2.483500000 GHz

StartFreq
2.473500000 GHz|

-0
-50.0

0.0

-ra

Center 2.48350 GHz

Span 20.00 MHz

Stop Freq|
2.483500000 GHz|

#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

CF Step|
2.000000 MHz|

Auto

Man|

U
1 N f 2.480 00 GHz 5.75dBm
f 2.483 50 GHz -53.16 dBm

n
-4

ORI B

Freq Offset|
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

[E=N ==

E Agilent Spectrum Analyzer - Swept SA

RL | RF [s00 bpC | | | SENSE:INT| [ ALIGN AUTO

[08:44:47 AM Apr 16, 2015

#Avg Type: RMS

PNO: Wide 0 Trig: FreeRun
IFGain:Low Atten: 20 dB

TRACE] 3456

Frequency

TYPE| M WARARMAA
pETPPPPPP

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

000

-10.0

-200

-30.0

Center Freq
2.400000000 GHz

StartFreq|
2.390000000 GHz

-00

-50.0
0.0

-ra

Center 2.40000 GHz
#Res BW 100 kHz #VBW 300 kHz

FUC
1 N f 2.408 00 GHz 3.741 dBm
f 2.400 00 GHz -47.62 dBm

N
=z

CEe~NOOBRW

Span 20.00 MHz

Sweep 1.000 ms (1001 pts)

Stop Freq|
2.410000000 GHz|

Auto

CF Step|
2.000000 MHz
Man|

Freq Offset|
0 Hz|
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE
LIMITS
FCC §15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Measur(enrreti::scilstance
(MHz) (microvolts/meter)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100™* 3
88-216 150** 3
216-960 200~ 3
Above 960 500 3

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 3MHz
video bandwidth with average detector for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

8.2. TRANSMITTER ABOVE 1 GHz
8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

12:UL Fremant - Chamber E 180 Apr 20815 13:41:45

Restricted Bandedge

Project Number: 15028565
Client:Plantronics
Config:EUT Onl
Mode:GFSK 2482 Mhz

195 Tested by:T. Phan

115

95

85

it CdBUU/m)
75

£
~
>
3
ool
il

65

imit (dBulUym2

" L TN WA RN

55

45

31 18 .5MHz/
Frequency (GHz)

Range (GHz) Det oM VU fvg Typ Sueep Pls  4oups/fode  Position Range (GHz) et RBU VBU fvg Typ o— Pte  #oups/Made  Position
1:2.3172.415 PERK  IHC-3B) M Pur Aug(RMS)  Auto/Cpled 8081 Inf/MAKH 163 degs H 2:2.3122.415 PERK 30 Uolt fvg n 001 Inf/MAXH

H(-EdB to/Cpled 169 degs H

Low Channel Bandedge Method [T - Horizontal.TST 38554 6 Feb 2815 Rev 9.5 22 Jul 2814

Trace Markers

Marke Frequen Meter Det AF T346 Amp/Cbl Corrected Average Margi Peak PK Azimut Heigh Polarit
r cy Readin (dB/m) /Fltr/Pad Reading Limit n Limit Margin h t y
(GHz) g (dB) (dBuv/m) | (dBuv/ (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) m)
2 *2.376 44 PK 32 -24.6 51.4 - - 74 -22.6 169 223 H
4 *2.376 29.71 VBIT 32 -24.6 37.11 54 -16.89 - - 169 223 H
1 *2.39 41.64 PK 321 -24.7 49.04 - - 74 -24.96 169 223 H
3 *2.39 29.44 VBIT 321 -24.7 36.84 54 -17.16 - - 169 223 H

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

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

LOW CHANNEL RESTRICTED, VERT

Trace Markers

Marker Frequenc Meter Det AF T346 Amp/Cbl Corrected Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) /Fltr/Pad Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(GHz2) (dBuv) (dB) (dBuv/m) (dBuvV/m (dB)
)
4 *2.376 29.61 VBI1T 32 -24.6 37.01 54 -16.99 - - 245 353 \
2 *2.379 44.13 PK 32 -24.6 51.53 - - 74 -22.47 245 353 \
1 *2.39 42.03 PK 321 -24.7 49.43 - - 74 -24.57 245 353 \
3 *2.39 29.3 VB1T 321 -24.7 36.7 54 -17.3 - - 245 353 "

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

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZ

WZKUL Fremant - Chamber E 18 Apr 2815 14:19:38
Restricted Bondedge
= Project Number: 15028565
1 Client:Plantronics
Config:EUT Only
Mode :GFSK 2488 Mhz
185 Tested by:T. Phom
95 T
[
85 i
‘e - ) ,
3 75 ‘\ Peak Limit (dBulU/m)
3
[as}
: |
6!: / \
/ \\ Average Limit (dBuU/m)
55 =
WINPT II/“T \\%lum ook A M yonem TRy PR RITET R TR
45 -
/ \3 4
35 SR hSs S S V——
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) Det  REU WU Avg Typ Sueep Pis #5ups/Mode  Fosition Ronge (GHz) Det  RBU VB fvg Tgp Sueep Pts  #oups/Made  Position
1:2.46-2.563 PERK  IMC-3dB) Eil Pur Reg(RMS) Auto/Cpled 8881 Inf/MAXH 28 degs H 2:2.46-2.563 PEAK  TH(-BdB) 368 olt fvg Auto/Cpled 8881  Inf/MAXH 28 degs H
High Channel| Bandedge Method 1T - Horizontal \TST 38915 27 Mar 2814 Rev 9.5 22 Jul 20814
Trace Markers
Marker Frequenc Meter Det AF T346 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dBuv/m) (dB)
1 *2.484 41.66 PK 322 -243 49.56 - - 74 -24.44 20 320 H
3 *2.484 29.35 VBIT 32.2 -24.3 37.25 54 -16.75 - - 20 320 H
4 2.508 29.78 VBIT 322 -24.2 37.78 54 -16.22 - - 20 320 H
2 2.529 443 PK 322 -24.1 52.4 - - 74 -21.6 20 320 H

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

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

HIGH CHANNEL BANDEDGE, VERT

UL Fremont - Chamber E 18 Apr 2815 14:34:27
Restricted Bondedge

Project Number: 15028565
Client:Plantronics
Config:EUT Onl

Mode :GFSK 2488 Mhz
Tested by:T. Phom

125

£
~
>
B}
@
o

Average Limit (dB

18 . 3MH=z/
Frequency (GHz)

Sueep Pl #Sups/fode  Position Range (GHz) e uee| Pts  #Sups/Made  Position

High Channel Bandedge Method 1T - Uertical .TST 38915 27 Mar 20814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *2.484 41.53 PK 322 -243 49.43 - - 74 -24.57 82 400 Vv
3 *2.484 29.25 VBI1T 32.2 -24.3 37.15 54 -16.85 - - 82 400 \
2 2.508 44.15 PK 322 -24.2 52.15 - - 74 -21.85 82 400 Vv
4 2.508 29.78 VBI1T 32.2 -24.2 37.78 54 -16.22 - - 82 400 \

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

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

<UL Fremont - Chamber H 9 Apr 2815 23:85:12

I

Rodioted Emissions 3-Meters

— Project Number 1520565
fent :Plantronics

Config:EUT Only

Mode |GFSK 2482MHz

95 Tested by:J. L

a5

5 Peak Limit (dBulU/m)

(dBuU/m]

Avg Limit (dBul/m)

18
Fregquency (GHz)

Range (61 RO Pl foups/fode  Position Ronge (6HD) Dot RGO VB fvg Typ
1-3 4 fop Inf/MAXH B-368degs H 3318 PEAK 30 Pur Avg(RMS)

Uet Sweep Pis Fope/ode  Position
PEAK  1M(-6dB) 3@ Pur Fvg(RMS e M (-6dB futo/Cpled 18] Inf/MAXH B-36Bdegs H

FSK 2482MHz . DAT 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL
UL Fremont - Chamber H 9 Apr 2815 23:85:12

Rodioted Emissions 3-Meters
Project Number: 15028565

Client:Plantronics
Config:EUT Only
Mode :GFSK 2482z
Tested by:J. Li

Peak Limit C(dBulU/m)

(dBul/m)

Avg Limit (dBul/m)

Frequency (GHz)

Rangs (6Hz) fvg Typ Sueep Pis foups/lods  Position Range (GH) Pts Foups/fods  Position

FSK 2482MHz . DAT 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.468 43.46 PK3 27.9 -25.5 45.86 - - 74 -28.14 360 100 H
*1.468 30.42 VBIT 27.9 -25.5 32.82 54 -21.18 - - 360 100 H
2 *1.602 45.06 PK3 27.7 -25.1 47.66 - - 74 -26.34 193 325 H
*1.601 34.11 VBIT 27.7 -25.1 36.71 54 -17.29 - - 193 325 H
3 *4.804 47.42 PK3 339 -32.5 48.82 - - 74 -25.18 159 192 H
*4.804 40.86 VBIT 339 -32.5 42.26 54 -11.74 - - 159 192 H
4 *1.468 46.22 PK3 27.9 -25.5 48.62 - - 74 -25.38 176 151 \"
*1.468 38.15 VBIT 27.9 -25.5 40.55 54 -13.45 - - 176 151 Vv
5 *1.601 49.12 PK3 27.7 -25.1 51.72 - - 74 -22.28 169 202 Vv
*1.601 39.53 VBIT 27.7 -25.1 42.13 54 -11.87 - - 169 202 Vv
6 * 4.804 47.66 PK3 339 -32.5 49.06 - - 74 -24.94 354 236 Vv
* 4.804 41.08 VBIT 339 -32.5 42.48 54 -11.52 - - 354 236 Vv

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

PK3 - KDB558074 Method: Maximum Peak
VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

MID CHANNEL

HORIZONTAL

UL Fremont - Chamber H 9 Apr 2815 22:13:16

115

Rodioted Emissions 3-Meters

— Project Number 1520565
fent :Plantronics

Config:EUT Only

Mode :GFSK 2441MHz

95 Tested by:J. L

a5

Peak Limit (dBulU/m)
75

5

(dBuU/m]

Avg Limit (dBul/m)
55

45

18
Frequency (GHz)

Range (6H2) et RBU VB fvg Typ Secep Pl foups/fode  Position Ronge (6HD) Dot RGO VB fvg Typ Sweep Pis Fops/ode  Position
1-3 PERK  1M(-6dB) 3Bk Pur Fvg(RMS) Auto/Cpled 60D Inf/MRAXH B-368degs H 3318 PEAK M (-6dB) 3Bk Pur Avg(RMS) Auto/Cpled 18l Inf/MaXH B-36Bdegs H

FSK 2441MHz . DAT 38815 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont - Chamber H S Apr 2815 22:13:16

115

Rodioted Emissions 3-Meters

— Project Nunker | 15122565
fent :Plantronics

Config:EUT Only

Mode (GFSK 2441MHz

95 Tested by:J. L

a5

.- Peak Limit (dBulU/m)

5

(dBuU/m]

Avg Limit (dBul/m)
55

45

35

18
Frequency (GHz)

Range (62 Secep Pl fowps/fode  Position Ronge (6HD) Sneep Pis Fope/ode  Position

GFSK 2441MHz . DAT 308915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.469 44.06 PK3 27.9 -25.5 46.46 - - 74 -27.54 198 311 H
*1.468 32.55 VB10 27.9 -25.5 34.95 54 -19.05 - - 198 311 H
2 *1.601 45 PK3 27.7 -25.1 47.6 - - 74 -26.4 198 311 H
*1.601 36.25 VB10 27.7 -25.1 38.85 54 -15.15 - - 198 311 H
3 *4.882 46.22 PK3 33.8 -32.1 47.92 - - 74 -26.08 160 183 H
*4.882 41.03 VB10 33.8 -32.1 42.73 54 -11.27 - - 160 183 H
4 *1.468 46.23 PK3 27.9 -25.5 48.63 - - 74 -25.37 172 185 \
*1.468 38.99 VB10 27.9 -25.5 41.39 54 -12.61 - - 172 185 \
5 *1.601 49.13 PK3 27.7 -25.1 51.73 - - 74 -22.27 175 277 \
*1.601 38.76 VB10 27.7 -25.1 41.36 54 -12.64 - - 175 277 \
6 *4.882 46.49 PK3 339 -32.1 48.29 - - 74 -25.71 347 176 Vv
*4.882 41.18 VB10 33.8 -32.1 42.88 54 -11.12 - - 347 176 Vv

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

PK3 - KDB558074 Method: Maximum Peak
VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

HIGH CHANNEL

HORIZONTAL

UL Fremont - Chamber H 9 Apr 2815 23:43:

115

Rodioted Emissions 3-Meters

- Project Number 1520565
fent :Plantronics

Config:EUT Only

Mode | GFSK 2480MHz

95 Tested by:J. L

a5

Peak Limit (dBulU/m)
75

5

(dBuU/m]

Avg Limit (dBul/m)
55

45

35

18
Frequency (GHz)

Range (6H2) et RBU VB fvg Typ Secep Pl foups/fode  Position Ronge (6HD) Dot RGO [
1-3 & i /MAX! B-36 3318 PEf

r Pis Fops/ode  Position
PERK  1M(-6dB) 3Bk Pur Fvg(RMS) Auto/Cpled 600 Inf/MRAXH -360degs H 3Bdegs H

fvg Typ Sweep
AK M (~6dlB 3Bk Pur Avg(RMS) Auto/Cpled 18l Inf/MAXH 8360«

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

VERTICAL

UL Fremont - Chamber H S Apr 2815 23:43:39

115
Rodioted Emissions 3-Meters

— Project Nunker | 15122565
fent :Plantronics

Config:EUT Only

Mode | GFSK 2480MHz

95 Tested by:J. L

a5

5 Peak Limit (dBulU/m)

5

(dBuU/m]

Avg Limit (dBul/m)
55

45

35

18
Frequency (GHz)

Range (62 VB g Typ Sucep Pl fowps/fode  Position Ronge (6HD) VB fvg Typ Sneep Pits Fope/ode  Position

FCC Part!5 Subpart C 248BMHz Spurious Emissions with Average Scan.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

Page 63 of 88

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.47 44.04 PK3 27.9 -25.5 46.44 - - 74 -27.56 360 100 H
*1.468 31.53 VB10 27.9 -25.5 33.94 54 -20.06 - - 360 100 H
2 *1.603 43.98 PK3 27.8 -25.1 46.68 - - 74 -27.32 360 100 H
*1.601 31.56 VB10 27.7 -25.1 34.16 54 -19.84 - - 360 100 H
3 *4.96 45.37 PK3 339 -31.8 47.47 - - 74 -26.53 163 164 H
*4.96 39.54 VB10 33.9 -31.8 41.64 54 -12.36 - - 163 164 H
4 *1.468 46.99 PK3 27.9 -25.5 49.39 - - 74 -24.61 179 152 \
*1.468 39.21 VB10 27.9 -25.5 41.44 54 -12.56 - - 179 152 \
5 *1.602 48.75 PK3 27.7 -25.1 51.35 - - 74 -22.65 170 303 \
*1.601 39.7 VB10 27.7 -25.1 423 54 -11.7 - 170 303 \
6 *4.96 47.86 PK3 339 -31.8 49.96 - - 74 -24.04 353 156 Vv
*4.96 43.04 VB10 339 -31.8 45.14 54 -8.86 - - 353 156 Vv

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

PK3 - KDB558074 Method: Maximum Peak
VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

_UL Fremont - Chamber E

18 Apr 2815 13:19:20

12
Restricted Bondedge

= Project Number: 15028565
i Client:Plontronics
Config:EUT Only
Mode:BPSK 2482 Mhz
Tested by:T. Phom

85
E o -
~ Peak Limit CdBulU ) /( ‘\
> =
3 7 ‘
S |
K
=5 } \
6 / 7
[4 s > ( SV ( ‘
55 Average Limit (dBuUym) r‘ \
L bt i o il m“m PO R P " )/ wM‘ L
t e iy o g ol / \
45 t
|
4 »/
Ir:} 3 N sttt
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (61 Dot RU B fvg Tgp Sucep Plo  #5ups/Mode  FPosition Ronge (6H2) Dt RBU WU vy Tp Sucsp Pto  foups/Mode  FPosition
1:2.31-2.415 PERK  1MC-3dB) ELl Pur Reg(RMS) Auto/Cpled 8881 Inf/MAXH 144 degs H 2:2.31-2.415 PEAK 1M (-6dB) 2.7k Uoli fAvg futo/Cpled 8881  Inf/MAXH 144 degs H

Rev 9.5 22 Jul 2814

Low Channel Bandedge Method T - Horizontal.TST 38554 6 Feb 2815

Trace Markers

Mark Freque Meter Det AF T346 Amp/Cb | Corrected Average Margi Peak PK Azimut Height Polarity
er ncy Readi (dB/m) I/Fltr/Pa Reading Limit n Limit Margin h (cm)
(GHz) ng d (dB) (dBuV/m) | (dBuV/m) (dB) (dBuv (dB) (Degs)
(dBuv /m)
)
2 *2.375 44.52 PK 32 -24.6 51.92 - - 74 -22.08 144 338 H
4 *2.376 31.01 VB1T 32 -24.6 38.41 54 -15.59 - - 144 338 H
1 *2.39 41.65 PK 32.1 -24.7 49.05 - - 74 -24.95 144 338 H
3 *2.39 30.2 VB1T 321 -24.7 37.6 54 -16.4 - - 144 338 H

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

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

LOW CHANNEL RESTRICTED, VERT

UL Fremont - Chamber E 18 Apr 2815 13:25:13

125

Restricted Bondedge

Project Number: 15028565
Client:Plantronics
Config:EUT Onl
Mode:BPSK 2482 Mhz
Tested by:T. Pham

Peak Limit

3
~
>
5
@
T

Limit (dBuU

18 .5MH=z/
Frequency (GHz)

Sueep Ple #Sups/Mode  Position Range (GHz) eef Pte  #Sups/Made

Low Channel Bondedge Method [T - Vertical TST 38554 6 Feb 2815 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.361 44.08 PK 32 -24.8 51.28 - - 74 -22.72 249 360 Vv
4 *2.376 30.9 VBI1T 32 -24.6 383 54 -15.7 - - 249 360 )
1 *2.39 40.76 PK 321 -24.7 48.16 - - 74 -25.84 249 360 Vv
3 *2.39 30.4 VBI1T 321 -24.7 37.8 54 -16.2 - - 249 360 \

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

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZ

| 55Uk Fremont — Chember E 19 Apr 2815 13:84:15
Restricted Bondedge
- Project Number: 15020565
1 Client:Plantronics
Config:EUT Only
Mode:BPSK 2488 Mhz
195 Tested by:T. Pham
. ﬂ
||
- /z \
|
2 ( ,
N - | Peak Limit CdBuU/nd
- ” \
[an}
N
65 e
|
/ | Average Limit CdBUU/m)
PSS \ b A At A A A b
4 A 4
‘"%MWWWM \a« AP,
35
2.46 0. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) [ET] B Avg Typ Sueep Pis #Sups/fode  FPosition Ronge (GHz) Det  RBW VB Avg Typ Sueep Pts  #sups/Made  Position
1:2.46-2.563 PERK  1MC-3cB) M Pur Byvg(RHS) Auto/Cpled  8BBI Inf/MAXH 136 degs H 2:2.46-2.563 PEAK. H(-6dB) 2.7k Volt Avg Auto/Cpled 888 Inf/MAXH 136 degs H
High Channel Bandedge Method 1T - Horizontal .TST 38315 27 Mar 2014 Rev 9.5 22 Jul 2014

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 41.42 PK 32.2 -24.3 49.32 - - 74 -24.68 136 315 H
3 *2.484 3091 VB1T 32.2 -24.3 38.81 54 -15.19 - - 136 315 H
2 2.506 44.15 PK 32.2 -24.2 52.15 - - 74 -21.85 136 315 H
4 2.508 31.44 VB1T 32.2 -24.2 39.44 54 -14.56 - - 136 315 H

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

PK - Peak detector

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

HIGH CHANNEL BANDEDGE, VERT

UL Fremont - Chamber E 18 Apr 2815 13:18:25
Restricted Bondedge

Project Number: 15028565
Client:Plontronics

Conf ig:EUT Onl

Mode :BPSK 2488 Mhz
Tested by:T. Phom

125

£
~
>
S5
el
T

18 . 3MH=z/
Frequency (GHz)

Sueep Pls #Sups/Mode  Position Range (GHz) e Sueep. Pts #Sups/Made  Position

High Channel Bandedge Method 1T - Vertical .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 40.6 PK 32.2 -24.3 48.5 - - 74 -25.5 260 399 \
3 *2.484 30.26 VBI1T 32.2 -24.3 38.16 54 -15.84 - - 260 399 \
4 2.508 31.02 VBI1T 32.2 -24.2 39.02 54 -14.98 - - 260 399 "
2 2.538 43.93 PK 32.2 -24.1 52.03 - - 74 -21.97 260 399 \

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

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

UL Fremont - Chamber E 18 Apr 2815 18:15:32

B
Rodioted Emissions 3-Meters

. ET?JE:§ Nomber : 15028565
ient:Plantronice

Config:EUT Only

Mode : BPSK 2482 Mhz

95 Tested by:T. Pham

85

5 mit CdBulU/m)

65

(dBuU/m3

Avg Limit (dBuU/m)
55

45

35m

Frequency (GHz)

Range (6H2) Dot RO U fvg Typ Suzep
3 PERK  1M(-6dB Bk Pur AvglRYS futo/Cp

Pis  #5ups/Mode Position Range (6Hz) RE UBW
6081 Inf/MAXH  B-36Bdegs H 3:3-18 PEA 38k

fivg Typ Sweep Pts  foups/Made  Fosition
r Avg(RMS) fAuto/Cpled 18k Inf/MAXH 8-36Bdegs H

ed Pur AvgCRM.

FCC Part!S Subpart C 2488MHz Spurious Emissions with Average Scon.TST 30554 18 Apr 2815 Rev 9.5 22 Jul 281

VERTICAL

UL Fremont - Chamber E 180 Apr 2815 18:15:32

15
Rodioted Emissions 3-Meters

. Projsct Number: 15022565
ient:Plantronics

Config:EUT Only

Mode :BPSK 2402 Mhz

95 Tested by:T. Pham

85

75

(dBulU/m)

Limit (dBuVU/m)

18
Frequency (GHz)

Range (612 Susep Fis ¥5ups/Mode  FPosition Range (6Hz) Sweop Pts  Foups/Made  FPosition

FCC Part!5 Subpart C 2488MHz Spurious Emissions with Avercge Scon.TST 30554 18 Apr 2815 Rev 9.5 22 Jul 281j
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.504 43.6 PK3 28.2 -26.3 45.5 - - 74 -28.5 360 101 H
*1.506 32.46 VBIT 28.2 -26.3 34.36 54 -19.64 - - 360 101 H
*2.246 46.94 PK3 316 -25.2 53.34 - - 74 -20.66 147 400 H
*2.246 39.84 VBIT 316 -25.2 46.24 54 -7.76 - - 147 400 H
*4.804 48.9 PK3 34.1 -30.9 52.1 - - 74 -21.9 239 323 H
*4.804 43.81 VBIT 341 -30.9 47.01 54 -6.99 - - 239 323 H
*4.804 47.08 PK3 341 -30.9 50.28 - - 74 -23.72 251 314 \
*4.804 41.23 VBIT 34.1 -30.9 44.43 54 -9.57 - - 251 314 \
*4.86 42.32 PK3 341 -31.1 45.32 - - 74 -28.68 251 314 \
*4.86 31.08 VBIT 34.1 -31.1 34.08 54 -19.92 - - 251 314 \
2.558 47.61 PK3 323 -24.1 55.81 - - - - 102 245 H
2.558 41.2 VBIT 323 -24.1 49.4 - - - - 102 245 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 FHSS Method: Maximum Peak

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

MID CHANNEL

HORIZONTAL

UL Fremont - Chamber E

18 Apr 2815 18:58: 35

"

185

g5

85

Rodioted Emissions 3-Meters
Project Number: 15028565

Client:Plantronics
Config:EUT Only

Mode : BPSK 2441 Mhz
Tested by:T. Pham

75

mit CdBulU/m)

65

(dBuU/m3

55

45

Avg Limit (dBuU/m)

35

‘“m*..uuwuw~wwa~£auﬁuvﬁ‘“"'”M*“

2
i

—y

18

Frequency (GHz)

Range (6Hz) Det RBU UBW fAvg
1-3 P

Typ
glRS

PERK  1M(-60B) 3Bk Pur AvglRl

Sucey
futo/Cpled

Pis  ¥5ups/Modk
688l Inf/MAXH

Position
B-360degs H

Range (6Hz) Dot RW U fvg Typ Sweep
3:3-18

PEAK  IN(-BdB) 3Bk  Pur AvgCRMS) futo/Cpled

Pts  #Sups/Made Position
18k [nf/MAXH  B-36Bdegs H

FCC Part!5 Subpaort C 2488MHz Spurious Emissions with Average Scon.TST 38554

18 Apr 2815

Rev 9.5 22 Jul 281

VERTICAL

UL Fremont - Chamber E

18 Apr 2815 18:58: 35

"

185

g5

85

Rodioted Emissions 3-Meters
Project Number: 15028565

Client:Plantronics
Config:EUT Only

Mode : BPSK 2441 Mhz
Tested by:T. Pham

75

Peak Limit (dBulU/m)

65

(dBuU/m3

55

Avg Limit (dBuU/m)

45

35

18

Frequency (GHz)

Range (62)

Sueep

Pis  ¥5ups/Modk

Position

Range (GHz) Sweep

Pts  #Sups/Made Position

FCC Part!S Subport C 2488MHz Spurious Emissions with Average Scon.TST 38554

18 Apr 2815

Rev 9.5 22 Jul 2814
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Marker Frequency Meter Det AFT346 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 *1.503 43.93 PK3 28.2 -26.3 0 45.83 - - 74 -28.17 360 101 H
*1.504 32.44 VBIT 28.2 -26.3 0 34.34 54 -19.66 - - 360 101 H
2 *2.285 46.97 PK3 31.8 -25.1 0 53.67 - - 74 -20.33 123 305 H
*2.285 39.95 VBIT 31.8 -25.1 0 46.65 54 -7.35 - - 123 305 H
4 *1.519 44.44 PK3 28.2 -26.3 0 46.34 - - 74 -27.66 108 247 \
*1.519 32.27 VB1T 28.2 -26.3 0 34.17 54 -19.83 - - 108 247 \
5 *4.882 47.82 PK3 341 -30.9 0 51.02 - - 74 -22.98 108 258 H
*4.882 42.57 VB1T 341 -30.9 0 45.77 54 -8.23 - - 108 258 H
6 *4.882 48.8 PK3 341 -30.9 0 52 - - 74 -22 250 308 \
*4.882 44.23 VBIT 341 -30.9 0 47.43 54 -6.57 - - 250 308 "
3 2.597 46.08 PK3 324 -24.1 0 54.38 - - - - 108 247 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 -FHSS Method: Maximum Peak

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016

IC: 457A-WC2

HIGH CHANNEL

HORIZONTAL

UL Fremont - Chamber E

"

18 Apr 2815

11:24:55

185

g5

85

Rodioted Emissions
Project Number: 15028565

Client:Plantronics
Config:EUT Only

Mode : BPSK 2480 Mhz
Tested by:T. Pham

3-Meters

mit CdBulU/m)
75

65

(dBuU/m3

Avg Limit (dBuU/m)
55

45

35

Frequency (GHz)

18

Position

Range (6Hz) Det RBU
1-3 P B-368degs

VB fvg Typ Suzep Pis  ¥5ups/Modk
PERK M(-6dB 301 Pur Rvg(RMS.

futo/Cpled  BOBI  Inf/MAXH

Range (6Hz) Det. RBU UBW fAvg
3318 PEAK  IN(-BdB) 3Bk  Pur AvgCRMS)

T
g

yp
7RIS,

Sucep
futo/Cpled

Pts  #Sups/Made Position
18k [nf/MAXH  B-36Bdegs H

FCC Part!5 Subpaort C 2488MHz Spurious Emissions with Average Scon.TST 38554

18 Apr 2815

Rev 9.5 22 Jul 281

VERTICAL

UL Fremont - Chamber E

"

18 Apr 2815

11:24:55

185

g5

85

Rodioted Emissions 3-Meters

Project Number: 15028565
Client:Plantronics
Config:EUT Only
Mode : BPSK 2480 Mhz
Tested by:T. Pham

Peak Limit (dBulU/m)

75

65

(dBuU/m3

Avg Limit (dBuU/m)
55

45

35

Frequency (GHz)

18

Range (62) Suzep Pis foups/fode  Position

Range (GHz)

)

Pts  #Sups/Made Position

FCC Part!S Subport C 2488MHz Spurious Emissions with Average Scon.TST 38554

18 Apr 2815

Rev 9.5 22 Jul 2814
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Marker Frequency Meter Det AFT346 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 *1.483 44.72 PK3 283 -26.3 0 46.72 - - 74 -27.28 360 101 H
*1.482 32.39 VBIT 28.3 -26.3 0 34.39 54 -19.61 - - 360 101 H
2 *2.324 47.37 PK3 31.9 -25 0 54.27 - - 74 -19.73 311 295 H
*2.324 40.02 VBIT 319 -25 0 46.92 54 -7.08 - - 311 295 H
4 *4.96 47.04 PK3 341 -30.2 0 50.94 - - 74 -23.06 356 274 H
*4.96 42.44 VB1T 341 -30.2 0 46.34 54 -7.66 - - 356 274 H
5 *4.96 47.35 PK3 341 -30.2 0 51.25 - - 74 -22.75 226 309 \
*4.96 43.05 VB1T 341 -30.2 0 46.95 54 -7.05 - - 226 309 \
6 *5.077 41.31 PK3 342 -30.7 0 44.81 - - 74 -29.19 226 309 \
*5.077 29.38 VBIT 342 -30.7 0 32.88 54 -21.12 - - 226 309 "
3 2.636 39.54 PK 324 -24 0 47.94 - - - - 0-360 200 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 -FHSS Method: Maximum Peak

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

8.3. WORST-CASE ABOVE 18GHz

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

HORIZONTAL AND VERTICAL PLOT
UL EMC 18 Apr 2815 22:26:41

RF Emissians

= Order Number: 15128565
El Client:Plantronics
Corf iguret o ELT Only
Mode BT Warst Cose

85 Tested by / 5MiJ, Li

185

Peak Limit CdBul/m)

Avg Limit CdBuU/ml

CdBullolt=) Horizontal

Frequency (GHz)

Range (GHz) REWVEl  Ref/ftin  Det/fvg Tup Susep Fie fSups/fade  Lobel
1:18-26 M3/ ST PEAK/ - futo 1282 MAH Hor i zonte |

Rarge (GHz) REW/UB  Ref/Attn  Det/Avg Tyn Suzen Prs 45upe/Hads

ET Worst Case DAT 38915 6 Feb 2615 Rev 9.5 16 Mar 2815

UL EMC 18 Apr 26815 22:26:41
RF Emissians

= Order Number: 15128565
E Client:Plantronics
Conf iguret ion: ELT Only
Mode BT Warst Cose

85 Tested by / SMiJ, Li

a

75 Peak Limit CdBul/m)

5

=5 Avg Limit CoABUlU/ml

45

CdBulolteld Uertical

35

25

Frequency (GHz)

Ronge (GHz) REWVEH  Ref/fiin  Det/fivg Tup ueey Fie foups/Made  Lobel Ronge (1z) REW/UBH  Ref/Atin  Det/Avg Tys Sucen Pts 45ups/Mode  Lobel

BT Worst Case DAT 38515 6 Feb 2815 Rev 9.5 16 Mar 2815
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

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 19.032 41.07 Pk 329 -24.3 9.5 40.17 49.5 -9.33 69.5 -29.33
2 21.024 42.67 Pk 333 -23.8 9.5 42.67 49.5 -6.83 69.5 -26.83
3 22.703 42.27 Pk 33.8 -23.4 9.5 43.17 49.5 -6.33 69.5 -26.33
4 19.665 41.57 Pk 329 -24.3 9.5 40.67 49.5 -8.83 69.5 -28.83
5 21.391 41.57 Pk 333 -23.7 9.5 41.67 49.5 -7.83 69.5 -27.83
6 22.596 41.5 Pk 33.7 -23.2 95 42.50 49.5 -7.00 69.5 -27.00

PK - Peak detector
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

8.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

QKUL Fremont - Chamber H 18 Apr 2815 21:35:58

Radiated Emissions - 3 Meters

- Project Number: 15028565
8 Client:Plantronics
Config:EUT Only

Mode BT Worst Case

75 Tested by:d. Li

65

55

45 it

(dBulU/m)

35

1866
Frequency (MHz)

Range (Hz) Plo  H5ups/Mode Range (HHz) fivg Typ BupsMade P
1:30-288 001

p Position iz. Det RBY UBW Sueep Pte o8 1 ion
nf/MAXH  B-36@degs H 3:200-T008 PEAK  128k(-6dB) M Log-PurllVideo) .BBIs/MHz 8381 [nf/MAXH  B-36Bdegs H

Dt RO VB fvg Tup Sueep
PERK  12Bc(-68) 1N  Log-Purlideo) B01s/MHz

FCC Part 15 Subpart C 3@-1888MHz. TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL PLOT

UL Fremont - Chamber H 18 Apr 2815 21:35:

95
Rodioted Emissions — 3 Meters

- Project Number: 15028565
8 Client:Plantronics
Config:EUT Only

Mode BT Uorst Case

75 Tested by:J, Li

65

55

45 it

(dBuU/m3

35

189
Frequency (MHz)

Sucep Ple foups/fde  Position Range (HHZ) = e 5 Foups/ade

FCC Part 15 Subport C 3@-1888MHz. TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

Trace Markers

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *113.8525 53.72 PK 13.2 -30.4 36.52 43.52 -7 0-360 301 H
6 *112.28 51.2 PK 13 -30.4 33.8 43.52 -9.72 0-360 100 Vv
3 *266.9 48.16 PK 13 -29.3 31.86 46.02 -14.16 0-360 100 H
7 *253.8 41.9 PK 11.5 -29.4 24 46.02 -22.02 0-360 201 \Y
8 *400.3 38.56 PK 15.5 -28.6 25.46 46.02 -20.56 0-360 100 \Y
2 156.018 53.17 Qp 12.4 -30 35.57 43.52 -7.95 97 169 H
4 399.6 41.88 PK 15.5 -28.6 28.78 46.02 -17.24 0-360 100 H
5 486.7 48.04 PK 17.7 -28.4 37.34 46.02 -8.68 0-360 100 H
9 534.1 44.55 PK 18.1 -28.2 34.45 46.02 -11.57 0-360 201 \Y
10 698.9 40.11 PK 20.2 -27.8 32.51 46.02 -13.51 0-360 100 \Y

* - 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: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

8.5. TX SPURIOUS FROM 0.15 TO 30 MHz

BKUL Fremcnt - Chemoer G 28 Nov 2815 £8:58:34
RF Emissions
Feak Limit} tdBut/m) Sroject Number 15020565
68 Cliént Plantronics
Config EUT orly
N \\_\ Mode :Weareable Concept 2
51\‘:_&:\””“ m) T Tested by:T.Chen
T T
- 17 = .
.
;E 5 i QT
% e gy .?S Gl
17 4 s "’M“*ﬁw‘”:«. Wikiga A‘\‘
s g T
ik, . v
T Ty g .
. DAy,
- 34 byl M “ W,
LT
-51
-68
=] 1 8 3k
Frequency (Mz?
Range (Hz! RBUABI  Ref/Attn [et/Avg Type Suezp Pla  #ups/fods  Fosition Renge (HHz) REUAVE  Ref/Attn Det/Avg Type Swesp Pte +oups/llode Pasition
160515 BG83 B0 PEAK/Pur Avg(RYS)  SBusec(iuted ek MAXH B-367dege 98
20.15-.8 -6/ 878 PEACRur AvgRIS) JmsecChutel 2k HAXH B-J63degs 08
3:.43-1.765 k(-6 3Bk 87/B  PEAK/Pur Avg(RIS)  BnsecChutol f6k  HAKH B-363degs 38
4:1.785-38 CSk(-6d3) /38k 87/8 PEAK/Pur AvglRYS) 1 74msec(Auta) 2k MAxH B-363degs 98
FCC 15.289 Below 3@MHz.TST 30315 8 Jon 2015 Rev 9.5 24 Jun 2815
Marker Freque Meter Det Loop Cbl (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
ncy Reading Antenna 300m Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs)
(MHz) (dBuv) (dB/m) (dBuVolts)
FACE ON
1 .0366 44.99 Pk 13.6 1 -80 -21.31 56.33 -77.64 36.33 -57.64 0-360
2 .2734 39.61 Pk 10.3 1 -80 -29.99 38.87 -68.86 18.87 -48.86 0-360
3 3.257 17.62 Pk 10.4 3 -40 -11.68 29.54 -41.22 - - 0-360
09
FACE OFF
4 .0361 42.34 Pk 13.6 1 -80 -23.96 56.45 -80.41 36.45 -60.41 0-360
5 2722 39.57 Pk 10.3 1 -80 -30.03 38.91 -68.94 18.91 -48.94 0-360
3
6 3.301 17.41 Pk 10.4 3 -40 -11.89 29.54 -41.43 - - 0-360
1
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REPORT NO: 15U20565-E1V5
FCC ID: AL8-WC2

DATE: FEBRUARY 25, 2016
IC: 457A-WC2

8.6. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise

noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2 IC: 457A-WC2

6 WORST EMISSIONS

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 .1905 44.68 Qp 1 0 45.68 - - 54.01 -8.33
2 .1905 33.62 Ca 1 0 34.62 - - 54.01 -19.39
3 .5055 35.57 Qp 3 0 35.87 - - 46 -10.13
4 .5055 28.46 Ca 3 0 28.76 - - 46 -17.24
5 1.0635 37.76 Pk 2 0 37.96 - - 46 -8.04
6 1.0635 26.73 Av .2 0 26.93 56 -29.07 46 -19.07

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
7 2715 40.82 Pk 7 0 41.52 - - 51.07 -9.55
8 2715 37.34 Av 7 0 38.04 61.07 -23.03 51.07 -13.03
9 .6585 37.19 Pk 3 0 37.49 - - 46 -8.51
10 .6315 27.9 Av 3 0 28.2 56 -27.8 46 -17.8
11 .87 37.35 Pk 3 0 37.65 - - 46 -8.35
12 .8655 29 Av 3 0 29.3 56 -26.7 46 -16.7

Pk - Peak detector
Av - Average detection
Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 15U20565-E1V5

DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2

IC: 457A-WC2

LINE 1 RESULTS

UL Fremont, CA CE Room

15 Apr 26815 146834
Conducted RFI Uoltage
Project No:iSU268565

Client Nome:Plantronics

Maode | /Device EUT with Laptap
Test Uolt/Freq:128U/6BH=
Test By:R. Chen

dBul) Line-L1

D

Range (HHz) REU/VEN Refffttn  Detfhvg Typ  Sweep Pts 45upsifly  Rarge (M) RBL VM Refffttn  Detffvg Typ  Sueep Pts 43upa/td= g
10.15-20 k-~ 8218 Phffv sk 6635 1ART)

FE 158K-3BMHz CISPR 11-22 Class A & B Step Rewr TST Rev 9.5 H3 Apr 2815
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REPORT NO: 15U20565-E1V5 DATE: FEBRUARY 25, 2016
FCC ID: AL8-WC2

IC: 457A-WC2

LINE 2 RESULTS

UL Fremont, CA CE Room

15 Apr Z015 1488 34
Conducted RFI Uoltage
Project No: 15020565

Client Noame:Plantronics

Mode | /Device:EUT with Loptop
Test Uolt/Freq:1280/68Hz
Test By:R.Chen

dBuld Line-L2

FI"'EG‘UEI’_\CH EMHZ]
Range (MHz) REHAVE Refffttn  Detfiwg Typ  Suesp Fta 45upsity

Range (M=) REHVE Refffttn  Detfivg Typ  Sueep

Pla #5upsfde L
21518 Shi(-fdd) /- e Phiv

Jaf4 Ok 663 1ARIT Li

EE 15BK-3BMHz CISPR 11-22 Class A & B Step Rowr . TST Rev 9.5 B3 Apr 2815
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