FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-247 ISSUE 1

CERTIFICATION TEST REPORT
CLASS Il PERMISSIVE CHANGE

FOR
PORTABLE COMPUTER
MODEL NUMBER: A1534

FCC ID: BCGA1534
IC: 579C-A1534

REPORT NUMBER: 16U22814-E1V1
ISSUE DATE: FEBRUARY 19, 2016

Prepared for
APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

Revision History

Issue
Rev. Date Revisions Revised By
V1 02/19/2016 Initial Review C. Pang
Page 2 of 86
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ot e e e e e e et e e e e eeas 5
2. TEST METHODOLOGY ...t e e e e e e et s e e e et e e e e e et e e et e e anneeeennas 6
3. FACILITIES AND ACCREDITATION .ttt e et e et e et e e e e e e e eaeans 6
4, CALIBRATION AND UNCERTAINTY Liittiiiiiiiiiieeeiie et e st s et e e et e e e eatn s e e aeaan e e e eanans 7
4.1. MEASURING INSTRUMENT CALIBRATION ...uuiiiiiiiiiieiiiiis ettt e et e e 7
4.2.  SAMPLE CALCULATION ..o e e et e e e et e e et e e et e e e e e eaanas 7
4.3. MEASUREMENT UNCERTAINTY .ot e et e et e e e eaa s 7
5. EQUIPMENT UNDER TEST ..i it et e et e e e et e e et e et e e et e e ea e e eean s 8
5.1. DESCRIPTION OF EUT ..ottt e e et e e et e e e e aan e e e eaaans 8
5.2.  MAXIMUM OUTPUT POWER..... oottt e e e e e 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 8
5.4, SOFTWARE AND FIRMWARE ...t e e s 8
5.5. WORST-CASE CONFIGURATION AND MODKE ......ccciiiiiieiir e 8
5.6. DESCRIPTION OF TEST SETUP ...ttt e e 9
6. TEST AND MEASUREMENT EQUIPMENT ...cuniii e e e e 14
7. ANTENNA PORT TEST RESULTS ...ttt e et a e e eaas 15
7.1. ONTIME AND DUTY CYCLE ... et e e e e e 15
7.2. BASIC DATA RATE GFSK MODULATION .. .cccuiiiii et e e e e e e ea e 17
7.2.1. 20 dB AND 99% BANDWIDTH ......coiiiiiiiiiiiiis et e e 17
7.2.2. HOPPING FREQUENCY SEPARATION ...t 20
7.2.3.  NUMBER OF HOPPING CHANNELS. ... 21
7.2.4. AVERAGE TIME OF OCCUPANCY ...ttt s et e e e e e e 24
7.2.5.  OUTPUT POWER ..ottt e e e e e et e e e e 28
7.2.6. AVERAGE POWER ... .o e e e 29
7.2.7. CONDUCTED SPURIOUS EMISSIONS ..o 30
7.3. ENHANCED DATA RATE DQPSK MODULATION ...t 35
7.3.1.  OUTPUT POWER ..ot e e e e et e e e e 35
7.3.2.  AVERAGE POWER ... o e e e e e e e eae 36
7.4. ENHANCED DATA RATE 8PSK MODULATION .....iiiiiiiiii e e e e e 37
7.4.1. 20 dB AND 99% BANDWIDTH .....ciiiiiiiiiiie e e e e e 37
7.4.2. HOPPING FREQUENCY SEPARATION ...t 40
7.4.3. NUMBER OF HOPPING CHANNELS. ... 41
7.4.4. AVERAGE TIME OF OCCUPANCY ..ottt 44
745,  OUTPUT POWER ..ot e e e e et e e 48
7.4.6. AVERAGE POWER. ... .ot e e e e e e e 49
7.4.7. CONDUCTED SPURIOUS EMISSIONS ... 50
8. RADIATED TEST RESULT TS .. i e et e et e et e e e e e e e eeaan 55
8.1. LIMITS AND PROCEDURE ..ot e e e e e e e e e e et e e e e eees 55
Page 3 of 86
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
8.2. TRANSMITTER ABOVE 1 GHZ ..ottt e et e e et e eaaaaneaaees 56
8.2.1. BASIC DATA RATE GFSK MODULATION .....cittiii it eee et ee e e e eesaineaaees 56
8.2.2. ENHANCED DATA RATE 8PSK MODULATION ...cciiiiiiieei e 66
8.3,  WORST-CASE BELOW 1 GHZ.....ciiiiiiiieiiiie ettt e et e et eaaanneaaees 76
8.4. WORST-CASE ABOVE 18 GH2Z ..ottt 78
9. AC POWER LINE CONDUCTED EMISSIONS ......ccotiiiiiiii ettt 80
O T Y 1 1 o o [ I 1 TSP 83

Page 4 of 86
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: PORTABLE COMPUTER
MODEL: A1534
SERIAL NUMBER: C02R4002H501 (CONDUCTED); CO2R400FH4W8
DATE TESTED: JANUARY 28, 2015 to FEBRUARY 13, 2016
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:
&/‘;,; fsz;j‘ M
CHIN PANG ERIC YU
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with 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 X] Chamber D
[ ] Chamber B X] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] 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.
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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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a Laptop Device with Bluetooth and WLAN Radios (AC 80 MHZ Beam-Forming).

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 11.68 14.72
2402 - 2480 DQPSK 11.84 15.28
2402 - 2480 Enhanced 8PSK 11.86 15.35

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 2.24

Antenna Gain (dBi)

54. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was 7.21.94.152

The test utility software used during testing was 10.11.3 (15D2043)

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 EUT was investigated with and without AC Charger, it was determined that the worst case
was with AC Charger. Therefore, all final radiated testing was performed with AC Charger.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have the lowest power.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/ DC Adapter Apple Inc. A1540 N/A N/A

I/O CABLES (CONDUCTED TEST)

1 Antenna 2 SMA Un-Shielded 0.2 To Spectrum Analyzer
2 DC 1 Lightning Un-Shielded 2 N/A

I/O CABLES (ABOVE 1G RADIATED TEST

1 DC 1 Lightning | Un-Shielded 2 N/A

I/O CABLES (BELOW 1G RADIATED AND AC POWER CONDUCTED TEST)

2 DC 1 Lightning | Un-Shielded 2 NA
3 Audio 1 Jack Un-Shielded 0.5 NA
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TEST SETUP- CONDUCTED PORT

The EUT was tested connected to spectrum analyzer via antenna port. Test software exercised
the EUT.

SETUP DIAGRAM

Spectrum Analyzer

AC/DC Ada pterI_

AC Source
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TEST SETUP- RADIATED- ABOVE 1 GHz

The EUT was powered by AC/DC adapter. Test software exercised the EUT.

SETUP DIAGRAM

AntennafAmp Remote

EUT

2)

Spectrum Anakzer

%

AC/DC adapter

AC Source
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TEST SETUP- RADIATED- BELOW 1 GHz

The EUT was powered by AC/DC adapter and with earphone plugged in. Test software exercised
the EUT.

SETUP DIAGRAM

Antenna/Amp i Remote
EUT = i
earphone E Spectrum Anakzer
1 i
: ) i
AC/DC adapter
AC Source ‘:
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TEST SETUP- AC LINE CONDUCTED TESTS

The EUT was powered by AC/DC adapter and with earphone plugged in. Test software exercised
the EUT.

SETUP DIAGRAM

]
|
'.
EUT %"\l |I
|
edarphone 'I
|

i EMI Receiver
I
' I
I
I
1 i
|
AC/DC Adapter |
|

AC Source/ LISN | Conducted Test

|
|
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IC: 579C-A1534

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 29310 3/26/2016
Antenna, Broadband Hybrid, | ¢ |\ ¢ o0 o JB3 A022813-1 | 10/28/2016
30MHz to 2000MHz
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-S- 1782153 6/2/2016
42
Amplifier, 10KHz to 1GHz,
P Sonoma 310N 323561 6/8/2016
32dB
Spectrum Analyzer, PXA, 3Hz .
Agilent N9030A US51350187 6/1/2016
to 44GHz
Amplifier, 10KHz to 1GHz,
Sonoma 310N 185623 6/9/2016
32dB
Spectrum Analyzer, PXA, 3Hz .
P Y Agilent N9030A MY51380911 | 10/15/2016
to 44GHz
Power Meter, P-series single .
Agilent N1911A GB45100212 9/25/2016
channel
Power Sensor, P -series
’ ’ Agilent N1921A MY53260010 4/7/2016
50MHz to 18GHz, Wideband 8 17/
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 209336 5/12/2016
Spectrum Analyzer, 40 GHz Agilent 8564E 3943A01643 8/14/2016
Amplifier, 1to 26.5GHz, .
. L. Agilent 8449B 3008A04710 6/29/2016
23.5dB Gain minimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz |[Rohde & Schwarz ESCI7 100935 9/16/2016
LISN for Conducted Emissions
Fischer 50/250-25-2 161124 9/16/2016
CISPR-16
Power Cable, Line Conducted
L. UL PG1 N/A 7/28/2016
Emissions
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, June 24, 2015
* Conducted Software UL UL EMC Ver 4.0, January 11, 2016
* AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

Note: * indicates automation software version used in the compliance certification testing
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IC: 579C-A1534

7. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE 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)
Bluetooth GFSK | 100.000 | 100.000 1.000 100.00% 0.00 0.010
Bluetooth 8PSK | 100.000 | 100.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

Agilent Spectrum Analyzer - Swept SA
| RL RF 506 DC

SENSE:INT]

ALIGN AUTO 08:14:23 &M Feb 10, 2016

IFGain:Low

Ref Offset11 dB

10 dBidiv Ref 20.00 dBm
Log

PNO: Fast —»— 1rig:FreeRun
#Atten: 20 dB

#Avg Type: RMS TRACE‘

3456

Frequency

DET‘F'

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

StopFreq|
2.441000000 GHz

CF Step
8.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS |

Freq Offset
0 Hz|

DUTY CYCLE 8PSK MODE

Agilent Spectrum Analyzer - Swept SA
tl RL RF S0%  DC

SENSEINT]

ALIGN AUTO 08:13:55 &M Feb 10, 2016

IFGain:Low

Ref Offset11 dB
Ref 20.00 dBEm

10 dBidiv
Log

PNO: Fast —»— 1rig:Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE‘ 3456
T

Frequency

oeT|P

Auto Tune|

100

000

-100

-200

-300

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
8.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS|

Freq Offset
0 Hz|
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7.2. BASIC DATA RATE GFSK MODULATION

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 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 1012.0 906.59
Middle 2441 912.6 905.71
High 2480 938.0 908.93
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20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT] ALIGNAUTO | 08:17:154M Feb 10, 2018
Center Freq: 2.402000000 GHz Radio Std: None Frequency

—— Trig:FreeRun Avg|Hold: 10110
HIFGain:Low #Atten: 20 dB Radio Device:BTS

Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log

100 Center Freq|
0.00 2.402000000 GHz|
-10.0

-20.0

-30.0

-40.0

-60.0

-60.0

-70.0

Center 2.402 GHz Span 2.5 MHz

CF Step
#Res BW 30 kHz #VBW 91 kHz Sweep 8.4 ms 250,000 kHz]

Auto Man

Occupied Bandwidth Total Power 10.8 dBm

906.59 kHz Freqoffect
Transmit Freq Error 24.139 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.012 MHz xdB -20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

U RL FF S0Q DC SENSE!INT] ALIGNAUTO | 08!16:304M Feb 10, 2016
| Center Freq: 2441000000 GHz Radio 5td: Nohe Frequency
—»— Trig:Free Run Avg|Held: 10110
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log

100 CenterFreq|
000 2.441000000 GHz|
-10.0

-200

300
-40.0

500

-G0.0

-70.0

Center 2.441 GHz Span 2.5 MHz

#Res BW 30 kHz #VBW 91 kHz Sweep 8.4 ms CF Step

250.000 kHz
Auto Man|
Occupied Bandwidth Total Power 10.9 dBm

905.71 kHz Freqoffse
Transmit Freq Error -15.118 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 912.6 kHz x dB -20.00 dB
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BANDWIDTH HIGH CH

SENSE:IMT] ALIGN AUTO 08:17:56 M Feb 10, 2016

#IFGain:Low

Center Freq: 2.480000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None
Avg|Hold: 10/10
Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log

100

000

Center Freq
2.480000000 GHz

-10.0

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2.5 MHz

#/BW 91 kHz Sweep 8.4 ms

Occupied Bandwidth
908.93 kHz
-24.162 kHz
938.0 kHz

Transmit Freq Error
X dB Bandwidth

Total Power 10.5 dBm

99.00 %
-20.00 dB

OBW Power
x dB

CF Step
250.000 kHz

Auto Man

FreqOffset|
0 Hz|
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FCC ID: BCGA1534 IC: 579C-A1534

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 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
4 ALIGN AUTO 07:48:11 AMFeb 11, 2016

y L RF
[Center Freq 2.441500000 GHz #Avg Type: RMS TecE[l 556 Frequency
PNO: Wide 0 T1rig:FreeRun Avg|Hold:>100/100 v ‘
IFGain:Low Atten: 20 dB DET

Auto Tune|

Ref Offset 11 dB
E%SBMW Ref 20.00 dBm

Center Freq
100 2.441500000 GHz

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS|
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
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.

Page 21 of 86

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

ALIGN AUTO

07:46:51 &M Feb 11, 2016

q 2.440000000 GHz |
PNO: Fast (50 T1rig:FreeRun
Atten: 20 dB

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

IFGain:Low

Ref Offset11 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE‘ 3456

Frequency

T
verP

Auto Tune|

100

000

Center Freq|
2.440000000 GHz|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step
10.000000 MHz|
Auto Man

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 |

Freq Offset
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGN AUTO

07:49:19 M Feb 11, 2016

#avg Type: RMS
Avg|Hold:>100/100

5000000 GHz

PNO: Wide (o Trig:FreeRun

]
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE[ 3556
T

Frequency

II)ET‘P

Auto Tune|

100

0.00

Center Freq
2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq|
2.430000000 GHz|

CF Step
3.000000 MHZ]

Auto Man

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz

Sweep 20.00 ms (1001 pts)

STATUS|

FreqOffset|
0 Hz|

Page 22 of 86

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: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

S0¢  DC

ALIGN AUTO

07:45:46 &M Feb 11, 2016

Eenter Freq 2 445000000 GHz
PNO: Wide
IFGain:Low

Ref Offset11 dB

10dBidiv  Ref 20.00 dBm
Log

Trig: Free Run
Atten: 20 dB

#avy Type: RMS
Avg|Hold:>100/100

TRACE‘

3456

Frequency

DET‘F’

Auto Tune|

Center Freq|

2.445000000 GHz

StartFreq|
2.430000000 GHz

StopFreq|
2.460000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset

0 Hz|

Start 243000 GHz

#Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz

MSG

Sweep 20.00 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

Agllent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO

07:46:15 &M Feb 11, 2016

] RF
Eenter Freq 2.475000000 GHz

PNO: Wide (5

Trig: Free Run

IFGain:Low

Atten: 20 dB

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

TRACE[T 55 6

Frequency

verP

Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm
Log

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: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

7.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

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 | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.398 32 0.127 0.4 -0.273
DH3 1.672 18 0.301 0.4 -0.099
DH5 2.22 13 0.289 0.4 -0.111
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO

07:54:56 &M Feb 11, 2016

IFGain:Low

Ref Offset11 dB

10dBidiv  Ref 20.00 dBm
Log

L RF
[Center Freq 2.441000000 GHz Trig Delay-100.0 ps

PNO: Wide —»— Trig: Video

#avy Type: RMS
Atten: 20 dB

TRACE‘

3456

Frequency

DET|P NN N

AMkr1 398.0 us
62 dB

Auto Tune|

e

Center Freq|

2.441000000 GHz

StartFreq|
2.441000000 GHz

TRIG LVL

StopFreq|
2.441000000 GHz

CF Step

1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 1.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES —

DH1

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

S0Q DO

ALIGN AUTO

07:99:28 8MFeb 11, 2016

IFGain:Low

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

L RF
[Center Freq 2.441000000 GHz

PNO: Wide —— Trig:FreeRun

#avg Type: RMS

Atten: 20 dB

TRACE[T =356

Frequency

DET|P MR

Auto Tune|

100

0.00

i

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
S0¢  DC i ALIGN AUTO 07:58:41 &M Feb 11, 2016

L RF — -
[Center Freq 2.441000000 GHz | Trig Delay-2000 s #Avg Type: RMS e 55|  Freauency
PNO: Wide —»— 1rig: Video

IFGain:Low Atten: 20 dB DET|P 1R HLN T

AMkr1 1.672 ms Auto Tune|
Ref Offset 11 dB
18 gBidiv Ref 20.00 dBm 1breme

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

TRIG LVL

& CFsStep
1.000000 MHz|
[Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 2.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
S0Q DO 8 ALIGN AUTO 07:5%:13 8M Feb 11, 2016

L RF
[Center Freq 2.441000000 GHz | #Avg Type: RMS TecE[[ 356 Frequency
PNO: Wide —— Trig:FreeRun v
IFGain:Low Atten: 20 dB per|P HRHNN

Auto Tune|
Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

Center Freq

100 2.441000000 GHz|

£.20 o)

0.00

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|

Page 26 of 86

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

PULSE WIDTH — DH5

PULSE WIDTH — DH5

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
S0¢  DC i ALIGN AUTO 07:49:51 &M Feb 11, 2016

L RF — -
[Center Freq 2.441000000 GHz | Trig Delay4000 s #Avg Type: RMS e 55|  Freauency
PNO: Wide —»— 1rig: Video

IFGain:Low Atten: 20 dB DET|P 1R HLN T

AMKr1 2.220 ms Auto Tune|
Ref Offset 11 dB
10 deidv Ref 20.00 dBm 2220 me

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

TRIG LVL

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 4.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
S0Q DO 8 ALIGN AUTO 07:51:24 &M Feb 11, 2016

L RF
[Center Freq 2.441000000 GHz | #Avg Type: RMS TecE[[ 356 Frequency
PNO: Wide —— Trig:FreeRun v
IFGain:Low Atten: 20 dB per|P HRHNN

Auto Tune|
Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

Center Freq

100 2.441000000 GHz|

0.00

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

1.000000 MHz|
Auto Man
! M ) N ST i

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 16U22814-E1V1

FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.64 30 -18.36
Middle 2441 11.68 30 -18.32
High 2480 11.48 30 -18.52
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 11.42
Middle 2441 11.50
High 2480 11.20
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO 05:41:35 4MFeb 11, 2016

L
[Center Freq 2.400000000 GHz i
PNO: Wide (pJ Trig: Free Run
IFGain:Low Atten: 20 dB

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

TRACE[ 55 5 Frequency

T
D[P MR

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

MKr1 2.402 070 GHz Auto Tune

10.367 dBm

100

000

Center Freq|

-10.0

2.400000000 GHz|
-9 63 dBrf

=200

-300

StartFreq

-40.0

2.392500000 GHz

-50.0

-60.0

StopFreq

Rl |

2.407500000 GHz|

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz CF Step

1.500000 MHz|

10.367 dBm
£2.832 dBm
£2502 dBm

2.402 070 GHz
2.400 000 GHz
2.399 805 GHz

Sweep 1.000 ms (1001 pts)

FUNCTIC Auto

FUNCTION WaLUE Man

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

L RF 506 SENSETNT|

ALIGN AUTO 08:42:30 AM Feb 11, 2016

DC
r PNO: Fast ._,_“ Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avy Type: RMS

T IEERE Frequency

T
LerfP NN RN

Ref Offset 11 dB

10 dBidiv. Ref 10.00 dBm
Log

Mkr2 3.202 8 GHz Auto Tune

-50.49 dBm

1
000

-100

CenterFreq|

-200

13.015000000 GHz|

-300

-400

StartFreq

-500

30.000000 MHz|

600
-fon

Stop Freq,

800

26.000000000 GHz|

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step
Sweep 957.3 ms (40001 pts

2597000000 GHz|

2.4020 GHz
3.2029 GHz
7.206 0 GHz
239127 GHz

1013 dBm
£0.49 dBm
£9.53 dBm
-48.97 dBm

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

L RF 506  DC SEMNSE:IMNT]| ALIGN AUTO 09:43:17 AMFeb 11, 2016 Fi
[Center Freq 2.441000000 GHz i #Avg Type: RMS TacE[T 56 requency
PNO: Wide (0 THg:FreeRun Avg|Hold:>100/100 T ‘
IFGain:Low Atten: 20 dB DET|P MMNNMN K
Ref Offset 11 dB Mkr1 2.441 060 GHZ Auto Tune
19 deidiv Ref 20.00 dBm 10.431 dBm
' Center Freq|
1o 2.441000000 GHZ]
0.00
StartFreq
100 2srEn | 2.433500000 GHz|
e StopFreq
2.448500000 GHz
-30.0
-40.0 CF Step
1.500000 MHz|
Auto Man
-50.0
600 ST Freq Offset|
0 Hz|
-70.0
Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

F

ALIGN AUTO

08:43:514MFeb 11, 2016

L R
[Center Freq 13.015000000 GHz

PNO: Fast —»— Trig:Free Run
IFGain:Low

#Atten: 20 dB

#Avy Type: RMS

TRACEl 3456

Frequency

T
LerfP NN RN

Ref Offset 11 dB

10 dBidiv. Ref 10.00 dBm
Log

Mkr4 3.254 8 GHz

-50.03 dBm

Auto Tune|

1
0oo

-100

-200

-300

-400

’4

-500

-70.0

800

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz|

Stop Freq,
26.000000000 GHz

Start 30 MHz

#VBW 300 kHz

Stop 26.00 GHz

CF Step

Res BW 100 kHz

2.4410 GHz
4.882 0 GHz
7.3230 GHz
3.254 8 GHz

v T rnoon

10.03 dBm
£7.58 dBm
£9.43 dBm
£0.03 dBm

Sweep 957.3 ms (40001 pts

FUMC

FUMCTI (3 ~

2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO 083:44:27 &M Feb 11, 2016

L
[Center Freq 2.483500000 GHz ]
PNO: Wide (5 T1Hg:FreeRun

-
IFGain:Low Atten: 20 dB

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

TRACE‘ 3456

Frequency

T
D[P MR

Ref Offset 11 dB
1L%gEl'div Ref 20.00 dBm

Mkr1 2.480 050 GHz
10.254 dBm

Auto Tune|

100 '

000

-10.0

875 dBrf

=200

-300

-40.0

-50.0

-60.0

Rl

Center Freq|
2.483500000 GHz|

StartFreq
2.476000000 GHz|

StopFreq
2.491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz

CF Step

10.254 dBm
£6.365 dBm
£8.069 dBm

2.480 050 GHz
2.483 755 GHz
2.483 500 GHz

Sweep 1.000 ms (1001 pts)

FUNCTIC FUNCTION WaLUE

1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
F

ALIGN AUTO 08:46:03 M Feb 11, 2016

RL [
[Center Freq 13.015000000 GHz |
PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 20 dB

#Avy Type: RMS

TRACEl 3456

Frequency

T
LerfP NN RN

Ref Offset 11 dB
Ref 10.00 dBm

Mkr3 3.306 8 GHz
-51.76 dBm

Auto Tune|

10 dBidiv
Log

1
000

-100

-200

-300

-400

-500

600
-fon

800

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz|

Stop Freq,
26.000000000 GHz

Center 13.02 GHz
#VBW 300 kHz

Span 25.97 GHz

CF Step

Res BW 100 kHz
L[ FUNCTION ]
972 dBm
£5.39 dBm
£1.76 dBm
£0.09 dBm

2.480 0 GHz
4.960 0 GHz
3.306 8 GHz
26.496 2 GHz

Sweep 957.3 ms (40001 pts

FUMC | FUMCTI (3 ~

2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
( RF B ALIGN AUTO

09:43:17 AMFeb 11, 2016

#Avg Type: RMS

d L
[Center Freq 2.400000000 GHz
Avg|Hold:>100/100

PNO: Wide (5 T1Hg:FreeRun

-
IFGain:Low Atten: 20 dB

TRACE‘ 3456

Frequency

T
DET‘

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune|

100

000

-10.0

=200

-300

-40.0

-50.0

-60.0

Rl

Center Freq|
2.400000000 GHz|

StartFreq
2.392500000 GHz|

StopFreq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz

11.075 dBm

£5.764 dBm

£4.306 dBm

FUMNC
2.404 170 GHz
2.400 000 GHz
2.399 910 GHz

wm—lmmhmm—\ﬁ

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
( ALIGN AUTO

09:43:53 &M Feb 11, 2016

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

{ L RF 506  DC
[Center Freq 2.483500000 GHz

PNO: Wide (0 TH9:FreeRun

IFGain:Low Atten: 20 dB

TRACE[T 55 6

Frequency

T
DET‘

Ref Offset 11 ¢B
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

000

-10.0

200

-30.0

-40.0

-50.0

600

Blli]

Center Freq|
2.483500000 GHz|

StartFreq
2.476000000 GHz|

Stop Freq|
2.491000000 GHz|

Center 2.483500 GHz
#Res BW 110 kHz

17 N

#VBW 330 kHz

10.852 dBm
57.784 dBm
£9.794 dBm

FUNCTIC
2.479 165 GHz
2.483 845 GHz
2.483 500 GHz

ZZ

OO~ OO LW

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.3. ENHANCED DATA RATE DQPSK MODULATION

7.3.1. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

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 wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.57 21 -9.40
Middle 2441 11.84 21 -9.13
High 2480 11.53 21 -9.44
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.3.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 9.41
Middle 2441 9.50
High 2480 9.25
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

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 1373.00 1271.20
Middle 2441 1374.00 1273.60
High 2480 1374.00 1250.00
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT] ALIGNAUTO | 08119659 4M Feb 10, 2016
Center Freq: 2.402000000 GHz Radio Std: None Frequency

—— Trig:FreeRun Avg|Hold: 10110
HIFGain:Low #Atten: 20 dB Radio Device:BTS

Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log

100 Center Freq|
0.00 2.402000000 GHz|
-10.0

-20.0

-30.0

-40.0

-60.0

-60.0

-70.0

Center 2.402 GHz Span 2.5 MHz

CF Step
#Res BW 30 kHz #VBW 91 kHz Sweep 8.4 ms 250,000 kHz]

Auto Man

Occupied Bandwidth Total Power 8.25 dBm

1.2712 MHz Freqoffect
Transmit Freq Error -11.591 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.373 MHz xdB -20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

U RL FF S0Q DC SENSE!INT] ALIGNAUTO | 0819227 AM Feb 10, 2016
| Center Freq: 2441000000 GHz Radio 5td: Nohe Frequency
—»— Trig:Free Run Avg|Held: 10110
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log

100 CenterFreq|
000 2.441000000 GHz|
-10.0

-200

300
-40.0

500

-G0.0

-70.0

Center 2.441 GHz Span 2.5 MHz

#Res BW 30 kHz #VBW 91 kHz Sweep 8.4 ms CF Step

250.000 kHz
Auto Man|
Occupied Bandwidth Total Power 8.44 dBm

1.2736 MHz Freqoffse
Transmit Freq Error -16.524 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.374 MHz x dB -20.00 dB
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

BANDWIDTH HIGH CH

SENSE:IMT] ALIGN AUTO 08:18:52 &M Feb 10, 2016

#IFGain:Low

Center Freq: 2.480000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None
Avg|Hold: 10/10
Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log

100

000

-10.0

Center Freq
2.480000000 GHz

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2.5 MHz

#/BW 91 kHz Sweep 8.4 ms

Occupied Bandwidth
1.2500 MHz
-17.345 kHz
1.374 MHz

Transmit Freq Error
X dB Bandwidth

Total Power 8.28 dBm

99.00 %
-20.00 dB

OBW Power
x dB

CF Step
250.000 kHz

Auto Man

FreqOffset|
0 Hz|
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

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 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
4 ALIGN AUTO 08:10:45 AM Feb 11, 2016

y L RF
[Center Freq 2.441500000 GHz #Avg Type: RMS TecE[l 556 Frequency
PNO: Wide 0 T1rig:FreeRun Avg|Hold:>100/100 v ‘
IFGain:Low Atten: 20 dB DET

Auto Tune|

Ref Offset 11 dB
E%SBMW Ref 20.00 dBm

Center Freq
100 2.441500000 GHz

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS|

Page 40 of 86
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
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: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

ALIGN AUTO

09:08:23 &M Feb 11, 2016

q 2.440000000 GHz |
PNO: Fast (50 T1rig:FreeRun
Atten: 20 dB

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

IFGain:Low

Ref Offset11 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE‘ 3456

Frequency

T
verP

Auto Tune|

100

000

Center Freq|
2.440000000 GHz|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step
10.000000 MHz|
Auto Man

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 |

Freq Offset
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGN AUTO

02:09:26 8MFeb 11, 2016

#avg Type: RMS
Avg|Hold:>100/100

5000000 GHz

PNO: Wide (o Trig:FreeRun

]
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE[ 3556
T

Frequency

II)ET‘P

Auto Tune|

100

0.00

Center Freq
2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq|
2.430000000 GHz|

CF Step
3.000000 MHZ]

Auto Man

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz

Sweep 20.00 ms (1001 pts)

STATUS|

FreqOffset|
0 Hz|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
( S0& DO

ALIGN AUTO 08:06:34 AMFeb 11, 2016

g L RF
[Center Freq 2.445000000 Gplﬁ s ) Trg:FresRun
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100/100 T

TRACE‘

3456

Frequency

II)ET‘F’

Auto Tune|

100

ik}

-10.0

-200

-300

Center Freq
2.445000000 GHz

StartFreq|
2.430000000 GHz

StopFreq|
2.460000000 GHz|

CF Step
3.000000 MHz]

Auto Man

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

STATUS|

Freq Offset|
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
1 F S0¢  DC

ALIGN AUTO 08:07:22 &M Feb 11, 2016

( L RI
Eenter Freq 2.475000000 Gplzg: wids ) Trig:FreeRun
IFGain:Low Atten: 20 dB

Ref Offset11 dB

10 dBidiv Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Held:>100/100 T

TRACE‘ 3456

Frequency

DET‘F’

Auto Tune|

100

000

Center Freq|
2.475000000 GHz|

StartFreq
2.460000000 GHz|

StopFreq|
2.490000000 GHz

CF Step
3.000000 MHz

Auto Man

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

Freq Offset
0 H|

STATUS|
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.4.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
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
3DH1 0.398 32 0.127 0.4 -0.273
3DH3 1.672 17 0.284 0.4 -0.116
3DH5 2.232 14 0.312 0.4 -0.088
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

ALIGN AUTO 02:32:03PMFeh 12,2016 | |
Trig Delay-100.0 ps  #Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide —»— 1119: Video T
IFGain:Low Atten: 24 dB oer|P
Auto Tune|
Ref Offset 11 dB

Ref 25.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO 02:29:55 PMFeb 12, 2016
#Avg Type: RMS TRACETT- 345 6 Frequency
TV

PNO: Wide —— Trig:FreeRun
IFGain:Low Atten: 30 dB Dt P
Auto Tune|
Ref Offset 11 dB
1LU dBidiv  Ref 30.00 dBm
og

Center Freq

200 2.441000000 GHz|

100
StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

ALIGN AUTO 02:34:35 PMFeb 12, 2016

PNO: Wide —»— Trig: Video
IFGain:Low

Ref Offset11 dB
Ref 30.00 dBEm

Trig Delay-200.0 ps

Atten: 30 dB

Frequency

#Avy Type: RMS TRACE‘ 3456

oeT|P
Auto Tune|

Center Freq|

2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO 02:29:02 PMFeb 12, 2016

IFGain:Low Atten: 30 dB
Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

PNO: Wide —— Trig:FreeRun

Frequency

#avg Type: RMS TRACE‘ 3456

II)ET‘P
Auto Tune|

200

Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

ALIGNAUTO | 02:24:16 PMFeb 12, 2016
Trig Delay-400.0 ys  #Avg Type: RMS TRACE‘ 3456 Frequency
PNO: Wide —»— Trig: Video ‘P
IFGain:Low Atten: 20 dB DET

Auto Tune|
Ref Offset 11 dB
Ref 20.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 4.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO 02:25:32 PMFeb 12, 2016
#Avg Type: RMS TRACETT- 345 6 Frequency

PNO: Wide —— Trig:FreeRun y
IFGain:Low Atten: 30 dB DET‘F’
Auto Tune|
Ref Offset 11 dB

Ref 30.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.4.5. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.
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 wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.60 21 -9.37
Middle 2441 11.86 21 -9.11
High 2480 11.57 21 -9.40
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 Q.44
Middle 2441 9.58
High 2480 9.39
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO 08:50:30 4M Feb 11, 2016

L
[Center Freq 2.400000000 GHz ]
PNO: Wide (5 T1Hg:FreeRun

-
IFGain:Low Atten: 20 dB

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

TRACE‘ 3456

Frequency

T
D[P MR

Ref Offset 11 dB
Ref 20.00 dBm

10 dBIdiv
Log

Mkr1 2.401 980 GHz
6.813 dBm

Auto Tune|

100

000

-10.0

=200

-300

-40.0

-50.0

-60.0 ko

Rl

Center Freq|
2.400000000 GHz|

StartFreq
2.392500000 GHz|

StopFreq
2.407500000 GHz

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz

CF Step

6813 dBm
48882 dBm
46.878 dBm

2.401 980 GHz
2.400 000 GHz
2.399 790 GHz

Sweep 1.000 ms (1001 pts)

FUNCTIC FUNCTION WaLUE

1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
F

ALIGN AUTO 08:51:13 M Feb 11, 2016

L [
[Center Freq 13.015000000 GHz |
PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 20 dB

#Avy Type: RMS

TRACEl 3456

Frequency

T
LerfP NN RN

Ref Offset 11 dB
Ref 10.00 dBm

Mkr4 3.202 9 GHz
-49.11 dBm

Auto Tune|

10 dBidiv
Log il
0oo

-100

-200

-300

-400

-500

600
-fon

800

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz|

Stop Freq,
26.000000000 GHz

Start 30 MHz
#VBW 300 kHz

Stop 26.00 GHz

CF Step

Res BW 100 kHz
L[ FUNCTION ]
8.52 dBm
£0.25 dBm
£0.72 dBm
49.11 dBm

2.4020 GHz
4.804 0 GHz
7.206 0 GHz
3.2029 GHz

Sweep 957.3 ms (40001 pts

FUMC FUMCTI (3 ~

2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

SPURIOUS EMISSIONS, MID CHANNEL

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
L RF 506  DC SEMNSE:IMNT]| ALIGN AUTO 08:52:20 &M Feb 11, 2016 Fi
[Center Freq 2.441000000 GHz i #Avg Type: RMS TacE[l 56 requency
PNO: Wide (0 THg:FreeRun Avg|Hold:>100/100 T ‘
IFGain:Low Atten: 20 dB DET|P MMNNMN K
Ref Offset 11 dB MKkr1 2.440 970 GHZ Auto Tune
19 deidiv Ref 20.00 dBm 7.104 dBm)|
Center Freq|
1o 2.441000000 GHZ]
0.00
StartFreq
100 2.433500000 GHz|

~12.95 den|

StopFreq
2.448500000 GHz

-40.0

CF Step

1.500000 MHz|

Auto Man

Freq Offset

0 Hz|

Center 2.441000 GHz

|#Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS |

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
S0 @

ALIGN AUTO 08:52:59 8M Feb 11, 2016

L RF
[Center Freq 13.015000000 GHz |
PNO: Fast —»— Trig:Free Run
HAtten: 20 dB

IFGain:Low

#Avg Type: RMS

TRACE[[- 55056 Frequency

T
DET‘F’NNNNN

Ref Offset 11 dB

10 dBidiv.__ Ref 10.00 dBm
Log

Mkré 3.254 8 GHz Auto Tune

-48.25 dBm

1
.00

-ioa

Center Freq

13.015000000 GHz

=200

-300

-0

StartFreq|

500

30.000000 MHz|

0.0
-na

Stop Freq|

-80.0

26.000000000 GHz|

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz CF Step

25697000000 GHz

WKF]| MODE] TRC]
N 1
N

< [ " _ [ FUNCTON ]
24410 GHz 5.09 dBm

1 4.8820 GHz 58.11 dBm

1 7.3230 GHz -60.14 dBm

1 3.254 8 GHz -48.25 dBm

WO~ABE W

Auto Man

Sweep 957.3 ms (40001 pts

Freq Offset|
0 Hz|
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

ALIGN AUTO

08:57:07 4MFeb 11, 2016

L
[Center Freq 2.483500000 GHz ]
PNO: Wide (5 T1Hg:FreeRun

-
IFGain:Low Atten: 20 dB

#Avg Type: RMS

Avg|Hold:>100/100

TRACE‘ 3456

Frequency

T
D[P MR

Ref Offset 11 dB
1L%gEl'div Ref 20.00 dBm

Mkr1 2.479 975 GHz

Auto Tune|
6.882 dBm

100 ‘ |

L
0.0

Center Freq|

-10.0

2.483500000 GHz|

=200

-300

StartFreq

-40.0

2.476000000 GHz

-50.0

-60.0
Rl

StopFreq
2.491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz CF Step

1.500000 MHz|

| FUNCTION [ FUMCTIC
6.882 dBm
5£7.081 dBm
$£7.377 dBm

2.479 976 GHz
2.483 530 GHz
2.483 500 GHz

Sweep 1.000 ms (1001 pts)

Auto Man

FUNCTION WaLUE

Freq Offset
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APy4.2(020216),43573, Conducted D
S0 DC SENSEXINT|

ALIGHAUTO

08:58:00 &M Feb 11,2016

L RF
Center Freq 13.015000000 GHz )
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACEl 3456

Frequency

T
i

Ref Offset 11 dB

10 dBidiv. Ref 10.00 dBm
liLeg

Mkrd 3.306 8 GHz Auto Tune

-49.98 dBm

1
0.00

-100

CenterFreq|

13.015000000 GHz

-200

-300

-400

StartFreq

-600

30.000000 MHz

o WWW
-70.0

Stop Freq

-800

26.000000000 GHz|

Res BW 100 kHz

#VBW 300 kHz

|Stal‘t 30 MHz

Stop 26.00 GHz CF Step

2597000000 GHz

[~ [ Fwon Ao
430 dBm
£8.74 dBm
£1.14 dBm
-49.98 dBm

2.4800 GHz
4.960 0 GHz
7.4400 GHz
3.306 8 GHz

Auto Man

Freq Offset
0Hz
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D

RF . ALIGN AUTO

02:42:06 PMFeb 12, 2016

#Avg Type: RMS

d L
[Center Freq 2.400000000 GHz
Avg|Hold:>100/100

PNO: Wide (5 T1Hg:FreeRun

-
IFGain:Low Atten: 20 dB

TRACE‘ 3456

Trace/Detector

T
DET‘

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

SelectTrace’
1

100

000

-10.0

=200

-300

-40.0

-50.0

-60.0

Rl

Clear Write

Trace Average|

Max Hold

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

N
8.458 dBm

£1.9656 dBm

-48.419dBm

2.405 176 GHz
2.400 000 GHz
2.399 610 GHz

wm—lmmhmm—\ﬁ

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

Min Hold|

View Blank
Trace On

More|
10f3

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.2(020216),43573, Conducted D
( ALIGN AUTO

02:42:57 PMFeb 12, 2016

#Avg Type: RMS

{ L RF 506  DC
[Center Freq 2.483500000 GHz e Bor00

PNO: Wide (0 TH9:FreeRun
IFGain:Low Atten: 20 dB

TRACE[T 55 6

Frequency

T
DET‘

Ref Offset 11 ¢B
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100 |

000

-10.0

200

-30.0

-40.0

-50.0

600

Blli]

Center Freq|
2.483500000 GHz|

StartFreq
2.476000000 GHz|

Stop Freq|
2.491000000 GHz|

Center 2.483500 GHz
#Res BW 110 kHz

17 N

#VBW 330 kHz
Fic
8.189 dBm
£7.183 dBm
£8.438 dBm

2.480 1566 GHz
2.483 7256 GHz
2.483 500 GHz

ZZ

OO~ OO LW

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22814-E1V1

FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016

IC: 579C-A1534

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane 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 1/T (10
Hz) video bandwidth with peak 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.

RESULTS
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremon t - Chamber E 16 18:47:49
Restricted Bondedge

Project Number: 16022814
Config:EUT w/ Chorger
Mode:5T GFSK 2482 MHz
Tested by:T. Li

125

£
~
>
>
@
o

imit (dBuUy

31 T8 5HA=/ 2
Frequency (GHz)

Range (6Hz) REU/UBW Ref/Attn Det/Avg Type Sups/Hode
15

o Soeep Pls  tan Position Renge (6Hz) REWUBN  Ref/Aten  Det/Avg Type Sasep Pts  #5ups/fode  Position
1:2.31- 1M(-3dB) /3 189/12 PEAK/Pur Avg(RMS)  2Bmsec(huto) 801 MAXH 299 degs 379 | 2:2.31-2.415 1MC-38)/18 189/12 8@ar  1/IRIT 299 de:

2 PEAK/RI4 Aug 28.9sec(Auto) degs 379 c

Low Channel Bandedge - H.TST 38915 29 Dec 2815 Rev 8.5 24 Jun 2815

DATA
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 *2.357 40.24 Pk 32 -20 52.24 - - 74 -21.76 299 379 H
4 *2.389 26.65 VA1T 321 -19.9 38.85 54 -15.15 - - 299 379 H
1 *2.39 38.43 Pk 321 -19.9 50.63 - - 74 -23.37 299 379 H
3 *2.39 26.6 VA1T 321 -19.9 38.8 54 -15.2 - - 299 379 H

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT
UL Fremont - Chamber E 28 Jan 2816 18:34:10
Restricted Bondedge
Project Number:16U22814
ContigiEUT w/ Charger

Mode:BT GFSK 2482 FHz
Tested by:T. Li

125

£
~
>
5
@
-

14 .5MH=z/ 2.415
Frequency (GHz)

Range (GHz) REU/UBl Ref/Attn Det/Avg Type Suzep Pls  #sups/Mode FPosition Range (GHz) RB/UBl Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Position

Low Chennel Bandedge - U.TST 38915 29 Dec 2815 Rev 8.5 24 Jun 2815

DATA
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 *2.368 40.5 Pk 32 -20 52.5 - - 74 -21.5 55 347 \
1 *2.39 38.08 Pk 321 -19.9 50.28 - - 74 -23.72 55 347 \
3 *2.39 26.6 VALT 321 -19.9 38.8 54 -15.2 - - 55 347 \
4 *2.39 26.66 VA1T 321 -19.9 38.86 54 -15.14 - - 55 347 Vv

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

12uUL Fremon t — Chamber E 28 Jon 2816 19:18:28
Restricted Bondedge
= Project Number:16U22814
" Contig:EUT w/ Charger
Mode :BT GFSK 2488 MHz
Tested by:T. Li
185
. f
ﬂf ‘
- |
£ } h Peck Limit CaBul/m)
s 75 ]
>
@
3 \
. | \\
\\ Averoge Limit (dBuU/m)
55 ! 2
MW%WMM‘\ \Mw“m oAb D S T T Y YU W,
45 : f
3
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBU/VBU Ref/Attn  Det/fAvg Type Sweep Pts  #Sups/Mode Position Range (BHz) RBW/UBW Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode  Position
1:2.462,563 N3/ 18912 PERK/Pur AvgRIS)  Znsec(Auto) 2091 NAWH 121 degs § 2:2,46-2.563 1H(-3d8)/18 69/12  PERK/olt fvg 28.4se0(huto) 8081 1/URIT 121 degs 359
High Channel Bandedge - H.TST 38915 29 Dec 2015 Rev 9.5 24 Jun 2815
DATA
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 38.57 Pk 32.2 -20 50.77 - - 74 -23.23 121 358 H
3 *2.484 27.25 VA1T 32.2 -20 39.45 54 -14.55 - - 121 358 H
4 *2.484 27.25 VA1T 32.2 -20 39.45 54 -14.55 - - 121 358 H
2 2.52 41.29 Pk 32.2 -20.1 53.39 - - 74 -20.61 121 358 H

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 28 Jan 2816 19:81:22
Restricted Bandedge

15 Project Number: 16U22814

ConfigiEUT w/ Charger
Mode:BT GFSK 2488 MHz
Tested by:T. Li

125

185

95

85

75

£
~
>
5
@
Kl

65

jerage Limit (dBul/
55

45)

35

2.76 T8 3MH=/ 2 563
Frequency (GHz)
Ronge (6Hz) RBu/UBW Ref/fttn  Det/fvg Tupe Sueep Pts  #Sups/Mode  Position Ronge (GHz) RBU/UBU Ref/fttn  Det/fvg Type Sueep. Pts  #Sups/Mode  Position

High Channel Bandedge - U.TST 38915 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 38.65 Pk 32.2 -20 50.85 - - 74 -23.15 214 101 \
3 *2.484 27.41 VA1T 32.2 -20 39.61 54 -14.39 - - 214 101 Vv
4 *2.484 27.36 VA1T 32.2 -20 39.56 54 -14.44 - - 214 101 Vv
2 2.539 41.16 Pk 32.2 -20.2 53.16 - - 74 -20.84 214 101 Vv

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

1,‘5UL Fremont - Chamber D 5 Feb 2816 18:32:21
Raodiated Emissions 3-Meters

Project Number: 16022814
185 ContigiEUT w/ Charger

Mode:BT GSFK 24D2MAz

Tested byill. Chie

95

85

Peok Limit (dBul/m)

75

65

Avg Limit (dBuU/m)
55

e p——-

35

(dBul/m) Horizontol

25

18
Frequency (GHz)

Ronge (6Hz) REU/VBW Ref/fitn  Det/Avg Tupe Sueep Pis  #5wps/Mode Position Ronge (GHz) RBW/VBY Ref/Attn  Det/Avg Type Sueep Pts  #5ups/Mode Position
1:1-3 MG-3dB) /38K 187/18 PEAK/Pur Avg(RMS)  Auto 6l HAXH B-36dcegs H | 3:3-18 M-3dB)/38k 810 PERK/Pur Avg(RMS)  Auto 18k MAXH B-36degs

BT GFSK 2482 max power.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 5 Feb 2816 18:32:21

15
Radioted Emissions 3-Meters
Project Number: 16022814
185 Config:EUT w/ Charger
Mode:6T GSFK 2402MAz
Tested byill, Chie
95

85

Peak Limit (dBulU/m)
75

65

Avg Limit C(dBuU/m)
55

(dBulU/m) Uertical

45

35

25

Frequency (GHz)

Ronge (6Hz) REUABU  Ref/Aidn Det/Avg Tupe Sueep Pls  foups/lode Position Range (6Hz) REWURW  Ref/Aten  Det/fvg Type X s Soups/liods Fosition

BT GFSK 24B2 mox power.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
2 *5.013 37.23 PK-U 343 -26.7 44.83 - - 74 -29.17 175 267 H
*5.012 24.54 VALT 343 -26.7 32.14 54 -21.86 - - 175 267 H
3 *13.296 35.37 PK-U 393 -21.7 52.97 - - 74 -21.03 253 289 H
*13.296 22.64 VALT 393 -21.7 40.24 54 -13.76 - - 253 289 H
5 *4.804 39.8 PK-U 34.1 -26.7 47.2 - - 74 -26.8 294 221 \
*4.804 30.81 VA1T 34.1 -26.7 38.21 54 -15.79 - - 294 221 \
4 3.202 43.52 PK-U 32.6 -28.8 47.32 - - - - 31 129 \
3.498 39.04 PK-U 32.8 -28.3 43.54 - - - - 209 179 H
6 13.495 35.85 PK-U 39 -21.9 52.95 - - - - 309 265 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK-U - U-NII: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

H5UL Fremont - Chamber D 5 Feb 2816 19:25:29

Rodioted Emissions 3-Meters

Project Number: 16022814
185 Config:EUT w/ Charger

Mode BT GSFK 2441MHz

Tested by:ll, Chie

395

85

Peok Limit (dBulU/m>

75

65

Avg Limit (dBulU/m>
55

e S

35

(dBuU/m) Horizontal

25]

18
Frequency (GHz)

Ronge (6H2) RBU/UBW  Rof/Atn Det/vg Type Sueep Pis  #ups/fode FPosition Range (6Hz) REUABH  Ref/fbtn  Det/Avg Type Sucep Pis  $5ups/fode Position
1-3 1M(-3dB! Gedl M 3:3-18 1MC-3dB)/ 38k 87/8 PERK/P 18k MAXH

1 k18718 PEAK/Pur AvgRHS)  Auto 8-368degs H r RvgR)  Auto 6-36fdegs H

BT GFSK 2441 mox power.DAT 38915 16 Jun 2815 Rev 8.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

H5UL Fremont - Chamber D 5 Feb 2816 19:25:29

Rodiated Emissions 3-Meters
Project Number:16U22814
185 Contig:EUT w/ Charger
Mode:BT GSFK 2441MHz
Tested byill. Chie
95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)
55

(dBulU/m) Uertical

45

35

25

Frequency (GHz)

Ronge (6Hz) REWABU  Ref/Aidn Dot/Avg Tups Sueep Pls  fiups/fode  Position Range (6Hz) REWUBH  Ref/Attn  Det/fvg Type x 5 foups/lods  Fosition

BT GFSK 2441 mox power.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
2 *3.67 38.7 PK-U 33.1 -28.9 42.9 - - 74 -31.1 74 122 H
*3.672 26.14 VALT 33.1 -29 30.24 54 -23.76 - - 74 122 H
3 *10.772 33.29 PK-U 37.9 -19.9 51.29 - - 74 -22.71 109 231 H
*10.769 20.9 VAT 37.9 -19.9 38.9 54 -15.1 - - 109 231 H
5 *4.225 37.81 PK-U 335 -27.3 44.01 - 74 -29.99 4 239 \
*4.226 2491 VAT 335 -27.3 31.11 54 -22.89 - - 4 239 \
6 *4.882 41.54 PK-U 34.1 -27.9 47.74 - - 74 -26.26 282 262 \
*4.882 341 VAT 34.1 -27.9 40.3 54 -13.7 - - 282 262 \
3.254 40.24 PK-U 32.7 -28.2 44.74 - - - - 147 224 \
4 3.255 41.55 PK-U 32.7 -28.1 46.15 - - - - 209 270 H

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
PK-U - U-NII: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

H5UL Fremont - Chamber D 5 Feb 2816 21:46:43

Rodiated Emissions 3-Meters

Project Number: 16022814
185 ContigiEUT w/ Charger
Mode BT GSFK 248MAz
Tested byl Chie
95

85

Peok Limit (dBulU/m>

75

65

Avg Limit (dBulU/m)

55

45M

35

(dBuU/m) Horizontal

25

18 18
Frequency (GHz)

Range (6H1z) REUAVBU  Ref/fitn Dst/Avg Tuype eci Pls  taups/fode Pooition Range (6Hz) REWUBH  Ref/Attn  Dot/fvg Type Sweep Pts doups/fode Position
1:4-3 N-348)/30k 187 A 3 3318 NC-3dB)/30k  B7/8 PEAK/Pir Avg(RIS)  Auto 16k 8-368

P
PEAK/Pir Avg(RHS)  Auta 60l HAXH B-360cegs H e 36degs H

BT GFSK 2488 mox power.DAT 38915 16 Jun 2015 Rev 8.5 24 Jun 2015

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 5 Feb 20816 21:46:43

15
Radiated Emissions 3-Meters

Project Number: 16022814
185 ConfigiEUT w/ Charger
Mode:ET GSFK 2488MHz
Tested by, Chie
95

85

Peak Limit C(dBuU/m)

75

65

Avg Limit (dBuU/m)
55

(dBul/m) Uertical

45

35

25

18
Frequency (GHz)
Ronge (6H2) RBU/UBW  Rof/Mtn  Det/Avg Type Sueep Pis  #ups/fode Position Range (6Hz) RBUABH  Ref/fbtn  Det/Avg Type Sucep Pis  $5ups/Mode  Position

BT GFSK 2488 max power.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *3.727 38.49 PK-U 33.2 -28.5 43.19 - - 74 -30.81 0 139 H
*3.727 25.78 VALT 33.2 -28.5 30.48 54 -23.52 - - 0 139 H
2 *4.298 38.42 PK-U 33.6 -28.2 43.82 - - 74 -30.18 18 278 H
*4.299 25.33 VAT 33.6 -28.2 30.73 54 -23.27 - - 18 278 H
3 *7.267 36.73 PK-U 35.5 -24.6 47.63 - - 74 -26.37 44 394 H
*7.268 23.65 VAT 35.5 -24.6 34.55 54 -19.45 - - 44 394 H
5 *4.96 40.92 PK-U 34.2 -27.5 47.62 - - 74 -26.38 279 213 \
*4.96 33.16 VAT 34.2 -27.5 39.86 54 -14.14 - - 279 213 \
6 *10.746 33.65 PK-U 37.9 -20.3 51.25 - - 74 -22.75 126 139 \
*10.744 20.96 VALT 37.9 -20.3 38.56 54 -15.44 - - 126 139 \
4 3.305 38.4 PK-U 327 -27.8 43.3 - - - - 77 215 Vv

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
PK-U - U-NII: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont — Chamber E

Restricted Bondedge

Project Number; 16022814
ConfigiEUT w/ Charger
Mode:BT BPSK 2482 Mz
Tested by:T, Li

£
~
=
B}
@
D

/m]

b L mnmuuuu yavn

18.5MHz/ ER
Frequency (GHz)

Range (GHz) B4/ VB Ref/Attn Dt/ ps/Mode
1:2.31=2,415

Avg Tupe Sueep Pts  #5u Position Range (GHz) RBI/UBH Ref/Atin Det/fvg Tupe Sueep Pts #5ups/Mode Fosition
1MC-3dB) /3 189/12 PEAK/Pur Avg(RVS)  Bneec(futo) BBOT  HAXH 16 degs 1§ 2:2,31-2,415 1H(-3dB) /18 189/12 PERK/Uo It fug 28.9sec(futo) /URIT 16 de

(uto) 9091 5s 102

Low Chonne!| Bandedge — H.TST 368315 29 Dec 2815 Rev 9.5 24 Jun 2615

DATA
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 *2.388 39.88 Pk 321 -19.9 52.08 - - 74 -21.92 16 102 H
4 *2.389 26.63 VA1T 321 -19.9 38.83 54 -15.17 - - 16 102 H
1 *2.39 38.22 Pk 321 -19.9 50.42 - - 74 -23.58 16 102 H
3 *2.39 26.58 VA1T 321 -19.9 38.78 54 -15.22 - - 16 102 H

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

:UL Fremont — Chamber E 28 Jon 2816 19:19:56
Restricted Bandedge

Project Number: 16022814
ConfigiEUT w/ Charger
Mode :BT BPSK 2482 MHz
Tested by:T. Li

12

15

185

g5

85

75

£
~
=
3
@
D

65

55

45

3. 5MHz/ 2.415
Frequency (GHz)

RBU/UBU  Ref/Attn Dst/Avg Tps Susep Fte  #5upc/Mods  Position Range (Gfiz) RGWUBW  Ref/Atin Det/Avg Type Suesp Pts foups/flode Fositian

Low Chennel Bondedge - U.TST 38315 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
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 *2.323 40.31 Pk 31.9 -20.1 52.11 - - 74 -21.89 241 174 \
4 *2.389 26.66 VALT 321 -19.9 38.86 54 -15.14 - - 241 174 \
1 *2.39 36.7 Pk 321 -19.9 48.9 - - 74 -25.1 241 174 \
3 *2.39 26.64 VALT 321 -19.9 38.84 54 -15.16 - - 241 174 \

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

TZKUL Fremon t — Chomber E 28 Jon 2816 19:38:89
Restricted Bandedge
= Project Number:16U22814
T ConfigiEUT w/ Charger
Mode :BT BPSK 2488 MHz
Tested by:T. L
185
55 A
/A
/
!
85 |
Il
< I \\ Peck Limit CaBul/m)
= 7l:
S5 |
g ol
. o
I
j\ \ Average ,\r])\t (dBul/m)
55 }
TR TORRPRAY 1MIL.J“/ “ el gl L .mumh.\ i L T T PR T T A TNT WP AN THRIRTN] b . ok
45 \\
J e
3|:
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (6z) REW/UBU  Ref/Attn Det/Avg Tupe Suen Pts  ¥wps/Mode FPosition Ronge (Bfiz) RBWUBN  Ref/Atin Det/Avg Type Susep Pte #aups/fiode Fositian
1:2.4672.563  ING-3dB)/3M 1B3/12 PEAK/Pir Avg(RMS)  2Bnsec(huto) 801 MAXH 117 degs { 2:2.46-2.563 1H(-3d8)/1B 912 PEFKAValt vg 28.4sac(huto) 8081 1/RIT 17 degs 357
High Channel Bandedge - H.TST 38915 29 Dec 2015 Rev 9.5 24 Jun 2815
DATA
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 39.03 Pk 32.2 -20 51.23 - - 74 -22.77 117 357 H
3 *2.484 27.39 VA1T 32.2 -20 39.59 54 -14.41 - - 117 357 H
4 *2.484 27.34 VA1T 32.2 -20 39.54 54 -14.46 - - 117 357 H
2 *2.496 41.32 Pk 32.2 -20.1 53.42 - - 74 -20.58 117 357 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 68 of 86

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

12uUL Fremon t — Chomber E 28 Jon 2816 19:32:44
Restricted Bondedge
= Project Number: 16022814
T Con¥ig:EUT w/ Charger
Mode :BT BPSK 2488 MHz
Tested by:T. Li
185
95
85
£ . Peck Limit CaBul/m)
5 7
@
S
65
Average Limit (dBuU/m)
55 =
! g
J
45
3
=}
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/VBU Ref/Attn  Det/fAvg Type Sweep Pts  #Sups/Mode Position Range (BHz) RBW/UBW Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode  Position
High Channel Bandedge - U.TST 38915 29 Dec 2015 Rev 9.5 24 Jun 2815
DATA
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 38.46 Pk 32.2 -20 50.66 - - 74 -23.34 211 100 Vv
3 *2.484 27.63 VA1T 32.2 -20 39.83 54 -14.17 - - 211 100 Vv
4 *2.484 27.54 VA1T 32.2 -20 39.74 54 -14.26 - - 211 100 Vv
2 2.501 41.08 Pk 32.2 -20.1 53.18 - - 74 -20.82 211 100 \

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

. 5UL Fremont - Chamber D 5 Feb 2816 22:38:12
Rodiated Emissions 3-Meters
Project Number:16U22814
185 Contig:EUT w/ Charger
Mode:BT 8PSK 2402MHz
Tested by:ll, Chie
95
85
3 Peak Limit C(dBul/m)
t 75
5
N
5
3 65
g Avg Limit (dBuU/m)
S 55 3
3
o
T 2
45 s
1
o)
35
25
1 14 18
Frequency (GHz)
Range (GH2) RBUABN  Ref/Aitn Det/ivg Tupe Sucep Pla  ¥5ups/fode Fosition Range (G RENAUBL  Ref/Attn  Det/Avg Type Swep  Plo  iSupe/tlode Position
1:1-3 G308/ 181/18  PEAK/Fur Avg(RHS)  S2msecthutc) 6081 MAMH B-360cegs H | 3:3-18 M3/ BI/B  PEAK/Pur vg(RIS)  Mnsec(uto) I8k HAMH 8-360Adegs H
BT GFSK 2441 mesx pouer.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

I'\5UL Fremont - Chamber D 5 Feb 2816 22:38:12
Rodiated Emissions 3-Meters

Project Number; 16022814
185 Config:EUT w/ Charger
Mode:BT 8PSK 2482MHz
Tested by:ll, Chie
95

85

Peok Limit CdBul/m)

75

65

Avg Limit (dBul/m)
55

(dBulU/m) Uertical

45

35

Frequency (GHz)

Ronge (6H2) RBU/UBW  Ref/Mtn  Det/Avg Type Sueep Pis  #5ups/fode Position Range (GHz) REUABH  Ref/fbtn  Det/Avg Tupe u Pis  $5ups/Mode  Position

BT GFSK 2441 mex power.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)

5 *4.805 40.8 PK-U 34.1 -26.7 48.2 - - 74 -25.8 282 219 \

*4.804 31.41 VALT 34.1 -26.7 38.81 54 -15.19 282 219 \
1 3.203 39.81 PK-U 32,6 -28.8 43.61 57 216 H
4 3.203 40.44 PK-U 32.6 -28.8 44.24 154 187 \
2 12.784 35.47 PK-U 39.2 -21.3 53.37 85 125 H
3 17.21 33.54 PK-U 41.5 -15.9 59.14 141 137 H
6 17.699 338 PK-U 41.4 -15.5 59.7 269 285 \

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

PK-U - U-NII: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

H5UL Fremont - Chamber D 5 Feb 2816 23:16:35

Rodiated Emissions 3-Meters

Project Number: 16022814
185 Config:EUT w/ Charger
Mode:BT 8PSK 2441MAz
Tested by:ll, Chie
95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)
55

45 M

35

(dBulU/m) Horizontal

25

8
Frequency (GHz)

Sueep Pls  foups/fode Position Range (6Hz) REWURW  Ref/Mtn  Det/fvg Type Sweep Pts  d5ups/tode  Po
RHS)  Semsec(Puto) 6031 HEKH B-360degs H | 3:3-18 87/0  PEAK/Pur vgRNS)  I02msec(futo) I8k HAXH [

7
1M(-3dB) /30K 8 PEAK/Pu 1HC-308) /38K

Range (6Hz) REUAVBU  Ref/Aidn Det/Avg Tupe
1:1-3 16771 r Avg

BT GFSK 2441 mox power.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

H5UL Fremant - Chamber D 5 Feb 2816 23:16:35

Rodiated Emissions 3-Meters

Project Number: 16U22814
185 Config:EUT w/ Charger
Mode:BT 8PSK 2441MAz
Tested byill, Chie
95

85

Peok Limit (dBulU/m>

75

65

Avg Limit (dBulU/m)

55

(dBul/m) Uertical

45

35

25

Frequency (GHz)
Range (6H1z) REUABU  Ref/fitn Dst/Avg Tuype Pls  taups/fode Pooition Range (6Hz) REWUBH  Ref/Attn  Det/fvg Type Pts doups/fode Position

BT GFSK 2441 mox power.DAT 38915 16 Jun 2015 Rev 8.5 24 Jun 2015
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)

1 *3.736 38.86 PK-U 33.2 -28.4 43.66 - - 74 -30.34 166 281 H
*3.737 25.8 VALT 33.2 -28.4 30.6 54 -23.4 - - 166 281 H
2 *8.166 35 PK-U 35.6 -22.9 47.7 - - 74 -26.3 147 254 H
*8.167 22.48 VALT 35.6 -22.9 35.18 54 -18.82 - - 147 254 H
3 *11.061 34.18 PK-U 38 -20.4 51.78 - - 74 -22.22 16 382 H
*11.063 21.39 VA1T 38 -20.4 38.99 54 -15.01 - - 16 382 H
5 *4.882 41.71 PK-U 34.1 -27.9 47.91 - - 74 -26.09 279 214 \
*4.882 32.44 VA1T 34.1 -27.9 38.64 54 -15.36 - - 279 214 \
3.255 39.91 PK-U 32.7 -28.2 44.41 - - - - 59 184 \
16.239 35.23 PK-U 41.4 -18.6 58.03 - - - - 247 118 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK-U - U-NII: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 73 of 86

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 16U22814-E1V1
FCC ID: BCGA1534

DATE: FEBRUARY 19, 2016
IC: 579C-A1534

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

H5UL Fremant - Chamber D

185

95

85

Peak Limit

CdBul/m>

75

5 Feb 2816
Rodiated Emissions 3-Meters

Project Number: 16022814
ConfigiEUT w/ Charger
Mode:BT 8PSK 2488MAz
Tested byill. Chie

23:53:11

Avg Limit (dBuU/m)

(dBulU/m) Horizontal

Ronge (GHz) REU/UBW

Sueep Pls
1 1H(-348) /30K RUS)  Sensec(futo) 6631

Ref/Atkn  Det/fvg Type
167/18 PEAK/Pur fvg

BT GFSK 2441 mox power.DAT 38915 16 Jun 2815

8
Frequency (GHz)

Fupe/liode  Posit

fon RBLI/UBY
HAXH B-360cegs H | 3

Range (6Hz)
ERT 1HC-3d8)/30k

Ref/fttn  Det/Avg Type Sweep Pre
87/8  PERK/Pur Avg(RNS)  3P2nsec(Auto) 18k

Toupe/liods  Fosition
HEH

+
8-36Adegs

Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

H5UL Fremont - Chamber D

185

95

85

Peok Limit (dBulU/m>

75

5 Feb 2816
Rodiated Emissions 3-Meters

Project Number: 16U22814
ConfigiEUT w/ Charger
Mode:BT 8PSK 2480MH=
Tested byill, Chie

23:53:11

65

Avg Limit (dBulU/m)

55

(dBul/m) Uertical

45

35

25

Range (6H1z)

REU/UBU

Ref/Aikn  Det/fvg Type Pla

BT GFSK 2441 mox power.DAT 38915 16 Jun 2015

Frequency (GHz)

Faups/lods  Position Range (6Hz) REWUBH  Ref/Attn  Det/fvg Type

Pts  #5ups/Mode  FPosition

Rev 8.5 24 Jun 2015
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *2.776 41.66 PK-U 325 -20.2 53.96 - - 74 -20.04 67 250 H
*2.778 28.58 VALT 325 -20.2 40.88 54 -13.12 - - 67 250 H
2 *2.72 42.22 PK-U 325 -20.3 54.42 - - 74 -19.58 47 218 \
*2.721 28.64 VALT 325 -20.4 40.74 54 -13.26 - - 47 218 \
4 *4.766 37.85 PK-U 34.1 -26.4 45.55 - - 74 -28.45 307 293 H
*4.767 25.08 VA1T 34.1 -26.4 32.78 54 -21.22 - - 307 293 H
6 *4.96 41.06 PK-U 34.2 -27.5 47.76 - - 74 -26.24 276 222 \
*4.96 31.52 VA1T 34.2 -27.5 38.22 54 -15.78 - - 276 222 \
3 3.307 41.99 PK-U 32.7 -27.9 46.79 - - - - 276 216 \
5 3.308 38.81 PK-U 32.7 -27.9 43.61 - - - - 99 189 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK-U - U-NII: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

95UL Fremont - Chamber D 13 Feb 2816 18:83:25
Radiated Emissions - 3 Meters

Project Number: 16022814

85 Config: EUT+ChargertHeadset
Mode:BT 2.46 worst cose
Tested by:29435

75

APk Limit tdBuU/m)

[
]
c
o
N
C
0
T
3
~
>
B
fes)
Kl

ZSWW f\
15 WMW
M WW‘WW '

38 180 1890
Frequency (MHz)

Range (MHz) RBUABY Ref/Attn  Det/Avg Type Sueep Pis  #Swps/Mode Position Range (MHz) REW/VBU Ref/httn  Det/Avg Type Sueep Pts  #5ups/Mode  Position
1321—232 128k (-6dB)/1M  97/18 PEAK/LogPur—Video  19meec(huto) 481  MAXH B-360degs H 3:200-7680 128k(-6dB) /14 97/18 PEAK/LogPur-Videa  9Bmsec(huto) 8AB1  MAXH B-36fidegs H

FCC Port 15 Subpart C 38-1888MHz, TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815

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

VERTICAL PLOT

95UL Fremont — Chamber D 13 Feb 2816 18:83:25
Radioted Emissions - 3 Meters

Project Number:16U22814

85 Conf i g:EUT+Charger+Headset
Mode:BT 2.46 worst case
Tested by:29435

75
65

55

£ rdBLU M)

(dBuU/m) Uertical

188 1686808

Freguency (MHz)

Range (MHz) REWABY Ref/Atn  Det/Avg Type Sueey Pla  #Swps/Mode Position Ronge (MHz) REW/VBY Ref/httn  Det/Avg Type Sueep Pts  #5wps/Mode Position

FCC Port 15 Subpart C 3@-1888MHz.TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

DATA

Trace Markers

Marker Frequency Meter Det AF T408 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 30.1275 40 Pk 254 -31.9 33.5 40 -6.5 0-360 100 \
5 49.4225 48.85 Pk 12.1 -31.7 29.25 40 -10.75 0-360 100 \
1 49.6775 48.68 Pk 12 -31.7 28.98 40 -11.02 0-360 401 H
2 144.58 49.33 Pk 16.7 -31.1 34.93 43.52 -8.59 0-360 100 H
3 312.7 51.21 Pk 17.7 -30.3 38.61 46.02 -7.41 0-360 100 H
6 3135 46.54 Pk 17.7 -30.3 33.94 46.02 -12.08 0-360 201 Vv

Pk - Peak detector
FCC Part 15 Subpart C 30-1000MHz.TST 30915 15 Jul 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

8.4. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL
UL EMC 18 Feh 2816 14:32:37

RF Emissions

- Project Number: 16022614
E Cont iguration EUT ond Charger
Mode BT Warst Casze
Tested by:R. Chen

185

35
25 Feak Limit (dBulU/m)
E
-
5
e
5
T Avg Limit CdBuU/m)
I
+
L] 3
% 1 MWWWMWWW
B:MWMWM
o5
5
18 26
Frequency (GHz)
Range (GHz) I Ref/fttn _ Det/fvg Tup Susep Fte Faups/face  Lobal Rarge (@Hz! REL/UB Ref/Attn  Dst/fvg Tup Sueep Pts Fowpsifods  Lobel
1018-26 1M(-3a8) /3 k) PEAKY - futo 1282 HAH Horizantal
BT Worst Case 18-26.DAT 38915 6 Jon 2815 Rev 9.5 16 Mar 2815

VERTICAL
~UL EMC 18 Foh 20816 14:32:37

RF Emissions

- Project Number: 16022814

E Conf i qurat ion: EUT ond Charger
Moce BT loret Cose

Tested byiR. Chen

18

35

Peck Limit C(dBulU/m)

Fvg Limit C(dBuld/ml

(dBulolte) Uertical

Frequency (GHz)

Renge (Giiz) REWUBH  Ref/Atin  Det/Avg Tup Sueep Fie #ups/fote  Lobel Ronge (6! RE/UEM  Ref/Atin  Det/Avg Ty Sueen Pts #5wpsifode  Lobe

BT Worst Cose 18-26.DAT 36915 6 Jon 2015 Rev 9.5 16 Mar 20815
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016

FCC ID: BCGA1534 IC: 579C-A1534
Data
Marker Frequency Meter Det T477 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 18.306 42.23 Pk 323 -25.2 9.5 39.83 54 -14.17 74 -34.17
2 21.011 42.2 Pk 32.9 -25.6 9.5 40 54 -14 74 -34
3 24.215 44.23 Pk 33.8 -24.2 9.5 44.33 54 -9.67 74 -29.67
4 19.299 41.47 Pk 32.6 -24.9 9.5 39.67 54 -14.33 74 -34.33
5 23.036 43.6 Pk 331 -25.2 9.5 42 54 -12 74 -32
6 25.274 44.43 Pk 34.3 -24.9 9.5 44.33 54 -9.67 74 -29.67

Pk - Peak detector
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
e Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak | Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 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: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534
LINE 1 RESULTS

UL Fremont, CA CE Room 12 Feb 2816 19:23:10
Conducted RFI Uoltage

Project No: 16022814

186 Client Name:

Mode|/Device:! BT Worst Case
Test Uolt/Freq: 128U/68Hz

[=}e) Test By:M. Hua

78
j‘ 64f—= -
g bo—d
3 SBX CISER 2. Closs Bif
> \
[a4) 3
3 aelfr — > 1]

AN 4
~ /AN 4 A GAEY SR TR : ; X
\J VN i p U M»wvw LA
AR (BN YAV A %1.“,41}' {
2z RAVARN/ NG i LA N \‘VW" M“Wr"ﬁ“ ’
8
-6
15 1 [z 38
Frequency (MHz)
Range ) REUAVB  Ref/Ain  Dot/Avg Mods Secep Pla Foupo/fode Lobel Ronge ) RBWUBI  Ref/fttn Det/fvg Mods Sueep Pts  #oups/fode Lobel
1:.15-38 O(-6cB) /- 8218 Op/Co 1e/2.05kkz 133 VARIT  Line-Ll

ISPR 11-22 CE Class B 156kHz-3BMHz Stepping.TST 38915 5 Fsb 2016 Rev 9.5 26 Hay 2015

WORST EMISSIONS
Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det T13101L L1 LC Cables 10dB Pad Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuvV

1 .16575 41.47 Qp 0 0 10 51.47 65.17 -13.7 - -
2 .1815 27.4 Ca 0 0 10 37.4 - - 54.42 -17.02

3 .38287 27.7 Qp 0 0 10 37.7 58.22 -20.52 - -
4 4065 19.2 Ca 0 0 10 29.2 - - 47.72 -18.52

5 73725 25.27 Qp 0 0 10 35.27 56 -20.73 - -
6 73275 20.74 Ca 0 0 10 30.74 - - 46 -15.26

7 4.73325 20.75 Qp 0 1 10 30.85 56 -25.15 - -
8 4.75575 14.06 Ca 0 1 10 24.16 - - 46 -21.84

9 8.27925 19.98 Qp 0 1 10 30.08 60 -29.92 - -
10 8.27925 13.72 Ca 0 1 10 23.82 - - 50 -26.18

11 27.67425 24.06 Qp 0 3 10 34.36 60 -25.64 - -
12 27.627 16.97 Ca 0 3 10 27.27 - - 50 -22.73

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 16U22814-E1V1 DATE: FEBRUARY 19, 2016
FCC ID: BCGA1534 IC: 579C-A1534

LINE 2 RESULTS

WZOUL Fremont, CA CE Room 12 Feb 2816 19:23:10
Conducted RFI Uoltoge
186 Cioiectyua | veze!
Mode|/Device:BT Worst Cose
Test Uolt/Freq: 128U/6@BHz
92 Test By:M. Hua
78
[i
E 58\1»03- CISPR.22..Class..B 3;{\ H
3
@
N 36 4 15 3
17 119 o)
F;E' 5 A 21 204
22 bbbt b e R i ?2 ........... ... /B
i i L LAY
-6
15 1 [Z] 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel Ronge (MHz) RBU/UBU Ref/Attn  Det/Avg Mode Sueep. Pts  4Sups/Mode  Lobel
LCISPR 11-22 CE Class B 158kHz-3@MHz Stepping.TST 38915 5 Feb 2816 Rev 8.5 26 Moy 2815
WORST EMISSIONS
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T13101L L2 LC Cables 10dB Pad Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 28&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv
13 .18825 40.05 Qp 0 0 10 50.05 64.11 -14.06 - -
14 .20625 26.01 Ca 0 0 10 36.01 - - 53.35 -17.34
15 744 23.48 Qp 0 0 10 33.48 56 -22.52 - -
16 .75525 18.02 Ca 0 0 10 28.02 - - 46 -17.98
17 4.8705 19.13 Qp 0 1 10 29.23 56 -26.77 - -
18 4.86375 14.42 Ca 0 1 10 24.52 - - 46 -21.48
19 8.05425 18.25 Qp 0 1 10 28.35 60 -31.65 - -
20 8.052 11.78 Ca 0 1 10 21.88 - - 50 -28.12
21 10.833 13.65 Qp 0 .2 10 23.85 60 -36.15 - -
22 11.1615 7.55 Ca 0 2 10 17.75 - - 50 -32.25
23 27.58875 21.58 Qp 1 3 10 31.98 60 -28.02 - -
24 27.58875 15.08 Ca 1 3 10 25.48 - - 50 -24.52

Qp - Quasi-Peak detector

Ca - CISPR average detection
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