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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: PORTABLE COMPUTER
MODEL: A1708
SERIAL NUMBER: CO2RTOOFH4RK
DATE TESTED: JULY 28 — AUGUST 05, 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: Prepared By:
CHIN PANG TRI PHAM
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 X] 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, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65 dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance,1000 to 18000 MHz 4.32 dB
Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 7 of 88

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: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

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 12.28 16.90
2402 - 2480 DQPSK 12.25 16.79
2402 - 2480 Enhanced 8PSK 12.47 17.66
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
ARG BT Antenna Gain Chain 0 (dBi)
(GHz)
2.4 4.2
5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was v91 ¢5459
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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.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have the lowest power.

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.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/ DC Adapter Apple Inc. A1718 N/A N/A
Earphone Apple Inc. N/A 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 5 I I | ;
earphone | i Spectrum Anakzer
1 !
| ) |
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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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 00154522 1/12/2017
Antenna, Broadband Hybrid, | o |\ <000 JB3 A022813-1 | 10/28/2016
30MHz to 2000MHz
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-S- 1782158 1/25/2017
42
Amplifier, 10KHz to 1GHz,
Sonoma 310N 323562 5/4/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
P Y Agilent N9030A MY52350675 | 11/15/2016
to 44GHz
Spectrum Analyzer, PXA, 3Hz .
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 7/8/2017
50MHz to 18GHz, Wideband
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 209336 5/26/2017
Spectrum Analyzer, 40 GHz Agilent 8564E 3943A01643 8/14/2016
Amplifier, 1to 26.5GHz, .
. . Keysight 8449B 3008A04710 7/5/2017
23.5dB Gain minimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz [Rohde & Schwarz ESCI7 100935 9/10/2016
LISN for Conducted Emissions .
Fischer 50/250-25-2 161124 9/16/2016
CISPR-16
Power Cable, Line Conducted
L. UL PG1 N/A 7/28/2017
Emissions
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, June 24, 2015
* Conducted Software UL UL EMC Ver 5.0, June 22, 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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7. ANTENNA PORT TEST RESULTS
7.1. MEASUREMENT METHODS

20 dB and 99% BW: ANSI C63.10 Section 6.9.3

Hopping Frequency Separation: ANSI C63.10 Section 7.8.2

Number of Hopping Channels: ANSI C63.10 Section 7.8.3

Average Time of Occupancy: ANSI C63.10 Section 7.8.4

Output Power: ANSI C63.10 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10 Section 6.7

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10 Section 6.3 and 6.6

Band-edge: ANSI C63.10 Section 6.10
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7.2. ON TIME AND DUTY CYCLE
LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
Bluetooth GFSK 100.0 100.0 1.000 100.00% 0.00 0.010
Bluetooth 8PSK 100.0 100.0 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F

( ALIGN AUTO 11:28:46 PM Jul 20, 2016

#Avg Type: RMS TRACETT- 345 6 Frequency
TV

PNO: Fast ._._.‘ Trig: Free Run
IFGain:Low #Atten: 30 dB oer|P
Auto Tune|
Ref Offset 115 dB

Ref 30.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz|
Auto Man

Freq Offset
0 H|

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS|

DUTY CYCLE 8PSK MODE

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F

( ALIGN AUTO 11:27:08 PM Jul 30, 2016

#Avg Type: RMS TRACE‘ 2456 Frequency
T

PNO: Fast .._.‘ Trig: Free Run
IFGain:Low #Atten: 30 dB Dt P

Auto Tune|
Ref Offset 115 dB
Ref 30.00 dBm

Center Freq
2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq
2441000000 GHz

CF Step
8.000000 MHz
Auto Man

FreqOffset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS |
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7.3. BASIC DATA RATE GFSK MODULATION

7.3.1. 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 99% Bandwidth 20 dB Bandwidth
(MHz) (KHz) (KHz)
Low 2402 912.21 914.1
Middle 2441 916.87 914.2
High 2480 865.81 898.9
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20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F
J L RF 506 DC . ALIGN AUTO 10:40:05 PM Jul 30, 2016
’Eenter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz

Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 20120
4 #IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11.5 dB
10 dBidiv Ref 10.00 dBm
Log

0.00

Center Freq|
2.402000000 GHz

CF Step
200.000 kHz
Center 2.402 GHz

Span 2 MHz
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms

Qccupied Bandwidth Total Power 9.98 dBm Freq Offset|
912.21 kHz ot

Transmit Freq Error 11.612 kHz OBW Power
x dB Bandwidth 914.1 kHz x dB

Man

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - APV5.1(07141 6),52298, Chamber F
( L FF S0G  DC
[Center Freq 2.441000000 GHz | Center Freq: 2441000000 GHz

—— Trig:Free Run Avg|Hold: 20720
#IFGain:Low #Atten: 20 dB

SENSEINT] ALIGN AUTO 10:42:55 PM Jul 30, 2016
Radio 5td: None Frequency

Radio Device: BTS

Ref Offset 115 dB

10 dB/div Ref 10.00 dBm
Log

0.00

Center Freq
2.441000000 GHz

CF Step|
200.000 kHz
Center 2.441 GHz

Span 2 MHz (auto Man
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.1 dBm Freq Offset|

916.87 kHz °H

Transmit Freq Error 5.086 kHz OBW Power
x dB Bandwidth 914.2 kHz x dB

99.00 %
-20.00 dB
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BANDWIDTH HI

GH CH

ALIGN AUTO 10:46:19 PM Jul 30, 2016

.

Ref Offset 115 dB

10 dBidiv Ref 10.00 dBm

Log

—»— Trig:Free Run

#IFGain:Low #Atten: 20 dB

‘ Center Freq: 2.480000000 GHz
Avg|Held: 20/20

Radio Std: None

Radio Device: BTS

Frequency

000

-0

Center Freq
2.480000000 GHz

Center 2.48 GHz

#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 91 kHz

Total Power

865.81 kHz

-11.527 kHz
898.9 kHz

OBW Power
x dB

Span 2 MHz
#Sweep 100 ms

CF Step
200.000 kHz
Man

10.6 dBm

Freq Offset|
0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.3.2. 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 - APv5.1(071416),52298, Chamber F

1 L ALIGN AUTO 12:57:37 AM 31, 2016

RF ..
[Marker 1 A 1.000000000 MHz dAvg Type: RMS TRECE[ 5456 Marker
PNO: Wide 0 119:FreeRun Avg|Hold:»100/100 T

il . DET‘
IFGain:Low #Atten: 40 dB Select Malker’

Ref Offset 116 dB 1
‘IL%gBldiv Ref 30.00 dBm

Properties»

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.53 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.3.3. 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: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agllent Spectrum Analyzer - APv5.1(071416),52298, Chamber F
ALIGN AUTO

1205347 AM 1431, 2016

Avg Type: Log-Pwr

Eenter Freq 2.440000000 GHz
Avg|Hold:>100/100

PNO: Fast 5
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 11.5 dB

10 dBidiv  Ref 30.00 dBm
Log

TRACE‘ 3456

Frequency

DET‘P

Auto Tune|

Center Freq|
2.440000000 GHz

StartFreq
2.390000000 GHz|

StopFreq
2490000000 GHz

CF Step
10.000000 MHz|
Auto Man

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz Sweep

Stop 2.49000 GHz
20.0 ms (1001 pts)

STATUS |

Freq Offset
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

Agllent Spectrum Analyzer - APv5_1(071416),52298, Chamber F
ALIGN AUTO

12:42:51 AM 31, 2016

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

( RF
Eenter Freq 2.415000000 GHz
PNO: Wide
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset11.5 dB

10 dBidiv. Ref 30.00 dBm
Log

TRACE‘ 3456
T

Frequency

DET“F’I

Auto Tune|

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

STATUS|

Stop 2.43000 GHz

Sweep 20.0 ms (1001 pts)

Freq Offset
0 Hz|
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

506 DC

ALIGN AUTO

12:50:35 AM Jul31, 2016

Eenter Freq 2 445000000 GHz
PNO: Wide ()
IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 30.00 dBm
Log

Trig: Free Run
Atten: 30 dB

#Avg 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 2.43000 GHz

#Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz

MSG

Sweep 20.0 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

Agllent Spectrum Analﬂer APv5.1(071416),52298, Chamber F

ALIGN AUTO

12:52:40 AM 1431, 2016

Eenter Freq 2 475000000 GHz
Foamion

Ref Offset 115 dB

10 dBidiv  Ref 30.00 dBm
Log

Trig: Free Run
Atten: 30 dB

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

TRACE‘

3456

Frequency

DET‘F’

Auto Tune|

Center Freq|
2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|

Auto Man

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS |

Stop 2.49000 GHz
Sweep 20.0 ms (1001 pts)

Freq Offset
0 Hz|
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

7.3.4. 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 0.384 30 0.115 0.4 -0.285
DH3 1.640 18 0.295 0.4 -0.105
DH5 2.215 12 0.266 0.4 -0.134
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.384 7.5 0.029 0.4 -0.371
DH3 1.64 4.5 0.074 0.4 -0.326
DH5 2.215 3 0.066 0.4 -0.334
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - APV5.1(071416),52298, Chamber F
RL RF So0@  DC SENSEINT) ALIGN AUTO 01:45:14 &M LI 31, 2016
Trig Delay: -1.000 ms #Avg Type: RMS T[T 35 6 Frequency
PNO: Wide —— Trig: Yideo
IFGain:Low #Atten: 20 dB peT|P TR

Auto Tune

AMKr1 384.0 us
Ref Offset 116 dB
E%gBrdiv R:f 2(;.300 dBm 0.58 dB

CenterFreq|
2.441000000 GHz

StartFreq|
2.441000000 GHz

TRIG LVL]

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|
JAuto Man|

Freq Offset|
0 Hz|

Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)

MsG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F
ALIGNAUTO 01;05:20 &M Jul 31, 2016

Center Freq 2.441000000 GHz | #Avg Type: RMS TRACE[-5 5 6 Frequency
PNO: Wide —»— Trig: Free Run P
IFGain:Low #Atten: 40 dB DET||:. NN N

Auto Tune
Ref Offset 115 dB
‘L%SB"’“’ Ref 30.00 dBm

CenterFreq
200 2.441000000 GHz|

StartFreq|
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz,
[Auto Man

Freq Offset
0 Hz|

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

MSG STATUS
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

PULSE WIDTH — DH3

PULSE WIDTH — DH3

ALIGNAUTO DL:44:19 AV I 31, 2016
Trig Delay: -1.000 ms  #Avg Type: RMS TRACE‘ 3456 Frequency
T

PNO: Wide —— | 114: Video
IFGain:Low #itten: 20 dB P
Auto Tune
Ref Offset 11.5 dB
Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|
JAuto Man

Freq Offset
0 Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)

MsG STATUS.

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F

ALIGHAUTO 0L:51:21 AM 131, 2016
#Avg Type: RMS TRACE‘ EPED) Frequency

PNO: Wide —»— Trig: Free Run ™
\FGainLow  #Atten: 20 dB verlP
Auto Tune

Ref Dffset 11.5 dB
10 dBidiv  Ref 20.00 dBm
Log

CenterFreq
100 2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|
JAuto Man

Freq Offset
OHz

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

MsG STATUS
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

PULSE WIDTH — DH5

PULSE WIDTH — DH5

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F

RL RF 0@ DC SENSE!INT

ALIGN AUTO 01:43:00 AM 11 31, 2016

PNO: Wide —— 1'1g: Video
IFGain:Low #Atten: 20 dB

Ref Offset 11.5 dB

10dBidiv  Ref 20.00 dBm
Log

Trig Delay: -1.000 ms ¥Avg Type: RMS

RecE[ - 555 6 Frequency

i
o T

AMkr1 2.215 ms
-0.50 dB

Auto Tune

Center Freq

2.441000000 GHz

StartFreq
2.441000000 GHz|

TRIG LvL|

Stop Freq
2.441000000 GHz|

CF Step

1.000000 MHz|

JAuto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MsG

#VBW 1.0 MHz

Span 0 Hz
Sweep 5.000 ms (1001 pts)

STATUS.

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - APy5.1(071416),52298, Chamber F
S0Q  DC

ALIGN AUTO 12:58:51 AM Ul 31, 2016

L RF
ICenter Freq 2.441000000 GHz

PNO: Wide -+~ |'g: Free Run
#Atten: 40 dB

IFGain:Low

Ref Offset 115 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS

wACE[[D 505 6 Frequency

DET|P ML

Auto Tune|

Center Freq|

2.441000000 GHz

StartFreq

2.5 o)

2.441000000 GHz

Stop Freq|
2.441000000 GHz|

CF Step|

1.000000 MHz

JAuto Man|

Freq Offset|

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: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016

IC: 579C-A1708

7.3.5. 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 power meter.

RESULTS
ID: 45200 | Date: | 8/1/16
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.18 30 -17.82
Middle 2441 12.22 30 -17.78
High 2480 12.28 30 -17.72
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.3.6. 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.

ID: 45200 | Date: | s/wvie |
Channel Frequency Average Power
(MHZz) (dBm)
Low 2402 11.94
Middle 2441 11.95
High 2480 12.00
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.3.7. 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

Page 32 of 88

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: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
RF

ALIGN AUTO 0f:18:05 PM Aug 01, 2016

L
[Center Freq 2.400000000 GHz

.
IFGain:Low

PNO: wme_‘rf‘ Trig: Free Run
#Atten: 40 dB

#Avg Type: RMS Frequency

TRACEl 3456
Avg|Held:>100100

T
perfP MR R

Ref Offset12 dB

10 dBidiv__Ref 30.00 dBm
Log

Auto Tune|

Mkr1 2.401 890 GHz
10.492 dBm

00

10.0

Center Freq

0.00

2.400000000 GHz

-0.54 el

-100
-200

StartFreq

-30.0

2.392500000 GHz

40,0 fmrintte i i tem e B S

-50.0
0.0

StopFreq
2.407500000 GHz

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz

Sweep 1.47 ms (1001 pts) CF Step

1.500000 MHz

2.401 890 GHz
2.400 000 GHz
2.399 580 GHz

10.492 dBm
-39.844 dBm
-37.911 dBm

FUNCTION FUN Auto Man

Freq Offset
0 Hz

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
S0Q

ALIGN AUTO 06:19:17 PM Aug 01, 2016

L RF o
[Center Freq 13.015000000 GHz |

IFGain:Low

PNO: Fast —»— 11ig: Free Run
#Atten: 20 dB

Frequency

#Avg Type: RMS TRACE[ 315 6

TYPE| 1]
DET‘PNNNNN

Ref Offset 12 dB
Ref 20.00 dBm

MKra 4.803 9 GHzZ Auto Tune

-50.25 dBm

10 dBldiv
Log 1
100

o.oo

CenterFreq|

-100

13.015000000 GHz
-954 ol

-200

-300

StartFreq

-400

30.000000 MHz|

00

£00

Stop Freq|
26.000000000 GHz

700
I \

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 5 (40001 pts; CF Step

]
9.39 dBm

£0.25 dBm
£7.83 dBm
£0.25 dBm

24020 GHz
4.804 0 GHz
7.206 0 GHz

N
N
N
N 4.803 9 GHz

1
2
3
5
6
7
-]
9
10
11
12

2597000000 GHz
0

FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
RF

ALIGN AUTO 0f:14:21 PM Aug 01, 2016

L
[Center Freq 2.441000000 Gpl;:g: e Trig: Free Run

IFGainiLow — #Atten: 40 dB

Ref Offset 12 dB

10 dBidiv Ref 30.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100100

TRace[l a5 6 Frequency

T
perfP MR R

Mkr1 2.440 895 GHz
10.806 dBm

Auto Tune|

Center Freq

2.441000000 GHz

StartFreq
2.433500000 GHz

StopFreq
2.448500000 GHz

CF Step

1.500000 MHz

Auto Man

Freq Offset

0 Hz|

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
S0Q

ALIGN AUTO 08:15:11PM Aug 01, 2016

L RE OC
[Center Freq 13.015000000 GHz |
PNO: Fast —»— 11ig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE‘ 3456 Frequency

TYPE| 1]
DET‘PNNNNN

Ref Offset 12 dB
Ref 20.00 dBm

MKkrd 25.676 7 GHZ Auto Tune

-50.15 dBm

10 dBldiv
Log

1
0.0

o.oo

CenterFreq|

-100

13.015000000 GHz
ERELEL |

-200

-300

StartFreq

-400

30.000000 MHz|

00

£00

Stop Freq|
26.000000000 GHz

700
I \

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz CF Step

]
9.99 dBm

£451 dBm
£8.39 dBm
£0.15 dBm

FUNCTION
24410 GHz
4.882 0 GHz
7.3230 GHz

256676 7 GHz

Sweep 2.48 s (40001 pts) | 5597000000 GHz
0

FUNCTION WIDTH FUNCTION VALUE Auto Man

Freq Offset,
0 Hz|

Page 34 of 88

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

FORM NO: CCSUP4701I

TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
RF

ALIGN AUTO 06:22:34 PM Aug 01, 2016

L
[Center Freq 2.483500000 Gpl;:g: e Trig: Free Run

IFGainiLow — #Atten: 40 dB

#Avg Type: RMS
Avg|Hold:>100100

TRACE |

2456

Frequency

T
perfP MR R

Ref Offset12 dB

10 dBidiv__Ref 30.00 dBm
Log

Mkr1 2.480 005 GHz
10.649 dBm

Auto Tune|

00

10.0

Center Freq

0.00

2.483500000 GHz

-100
-200

-0.37 denfl

StartFreq

-30.0

2.476000000 GHz

-40.0

-50.0

StopFreq

0.0

2.491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

CF Step
1.500000 MHz

FUNCTION
2.480 005 GHz
2.486 830 GHz
2.483 500 GHz

10.649 dBm
-37.640 dBm
-38.792 dBm

FUINC

Auto Man

Freq Offset
0 Hz

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
S0Q

ALIGN AUTO 08:23:31PM Aug 01, 2016

L RE OC
[Center Freq 13.015000000 GHz |
PNO: Fast —»— 11ig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE ‘ 3456

Frequency

TYPE| 1]
DET‘PNNNNN

Ref Offset 12 dB
Ref 20.00 dBm

Mkr4 25.516 3 GHz
-49.95 dBm

10 dBldiv
Log 1
100

o.oo

-100

-8.57 a5l

Auto Tune|

CenterFreq|
13.015000000 GHz

-200

-300

-400

00

£00

700
I \

StartFreq
30.000000 MHz|

Stop Freq|
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts

]
10.21 dBm
£6.77 dBm
£9.73 dBm
-49.95 dBm

FUNCTION
24800 GHz
4.960 0 GHz
7.4400 GHz

N
N
N
N 26616 3 GHz

1
2
3
5
6
7
-]
9
10
11
12

FUNCTION WIDTH FUNCTION VALUE

CF Step
2597000000 GHz
0

A Man

Auto

Freq Offset,
0 Hz|
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016

IC: 579C-A1708

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F
RF . ALIGN AUTO

12:59:18 &AM Jul 31, 2016

d L

[Center Freq 2.400000000 GHz ) #hvg Type: RMS
PNO: Wide G, 119 Free Run Avg|Hold:>100/100
IFGain:Low

#Atten: 20 dB

Ref Offset 11.5 dB

10 dBidiv. Ref 10.00 dBm
Log

345

s Frequency

Auto Tune|

0.00

-100

Center Freq|

=200

2.400000000 GHz

=300

-400

StartFreq

500

2.392500000 GHz

&00

-700

00

Stop Freq|
2.407500000 GHz|

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz
FLINC
7.346 dBm
58.947 dBm
£8.351 dBm

2.403 990 GHz
2.400 000 GHz
2.393 550 GHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

CF Step|
1.500000 MHz|

[Auto Man|

Freq Offset|
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F

S0 & ALIGN AUTO

01:00:34 AM Jul31, 2016

1 L RF DC
[Center Freq 2.483500000 GHz

PNO: Wide 0 Trig: Free Run

#Avyg Type: RMS
Avg]Hold:>100/100

IFGain:Low #Atten: 20 dB
Ref Offset 115 dB

10 dB/div. Ref 10.00 dBm
Log

3 Frequency

n.0o

-100

=200

Auto Tune|

Center Freq
2.483500000 GHz

=300

-400

600

600

-0

00

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz
FUNCTION wIDTH
7.402 dBm
57.398 dBm
£8.809 dBm

2478 970 GHz
2.483 800 GHz
2.483 500 GHz

ZZZ

Mo owO~NORWNS

Sweep 1.47 ms (1001 pts)

Span 15.00 MHz

UE

StartFreq|
2.476000000 GHz

Stop Freq|
2.491000000 GHz|

CF Step
1.500000 MHz|
Auto Man

Freq Offset
0 Hz|

=
@
o]
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.4. ENHANCED DATA RATE QPSK MODULATION

7.4.1. 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 power meter.

RESULTS
ID: | 45200 | Date: | s/116 |
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.24 21 -8.73
Middle 2441 12.21 21 -8.76
High 2480 12.25 21 -8.72
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.4.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

ID: 45200 | Date: | s1/16 |

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 9.99
Middle 2441 9.98
High 2480 9.96
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.5. ENHANCED DATA RATE 8PSK MODULATION

7.5.1. 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 99% Bandwidth 20 dB Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.2212 1.348
Middle 2441 1.2338 1.358
High 2480 1.2380 1.359
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708

IC: 579C-A1708

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F
RF

{ L 8 ALIGN AUTO 10:49:09 PM Jul 30, 2016
[Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 20120

#IFGain:Low #Atten: 20 dB

Ref Offset 11.5 dB

10 dBidiv Ref 10.00 dBm
Log

Radio Device: BTS

000

Center Freq|
2.402000000 GHz

CF Step|
500.000 kHz
Center 2.402 GHz

Span 5 MHz |auto Man|
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms

QOccupied Bandwidth Total Power 7.89 dBm Freq Offset
1.2212 MHz oH

Transmit Freq Error 4.521 kHz OBW Power 99.00 %
x dB Bandwidth 1.348 MHz x dB

-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F
g L RF S00  DC SENSE!INT ALIGN AUTO 10:53:13 PM Jul 30, 2016
[Center Freq 2.441000000 GHz | CenterFreq: 2.441000000 GHz Radio Std: None Frequency

—— Trig:Free Run AvglHold: 2020
#|FGain:Low #Atten: 20 dB

Radio Device: BTS

Ref Offset 11.5 dB
10 dB/div Ref 10.00 dBm
Log

000

CenterFreq|
2.441000000 GHz|

| CF Step
500.000 kHz
Center 2.441 GHz

Span 5 MHz |auto
#Sweep 100 ms

Qccupied Bandwidth Total Power 8.31 dBm Freq Offset

1.2338 MHz o

Transmit Freq Error -8.965 kHz OBW Power 99.00 %
x dB Bandwidth 1.358 MHz x dB

Man
#Res BW 30 kHz #VBW 91 kHz

-20.00 dB
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv5.1(071416),52298, Chamber F

ALIGH AUTO

L
[Center Freq 2.480000000 GHz

[

10 dBidiv
Log

—»— Trig:Free Run
#IFGain:Low #Atten: 20 dB
Ref Offset11.5 dB
Ref 10.00 dBm

| Center Freq: 2.480000000 GHz
Avg|Hold: 20120

10:58:00 PM Jul 30, 2016

Radio 5td: None Frequency

Radio Device: BTS

0.00

-oao

Center Freq
2.480000000 GHz

CF Step

Center 2.48 GHz

#Res BW 30 kHz #/BW 91 kHz

Occupied Bandwidth
1.2380 MHz

-14.842 kHz OBW Power
1.359 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

500.000 kHz

Span 5 MHz Man|

#Sweep 100 ms

8.20 dBm Freq Offset

0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.5.2. 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 - APv5.1.1(071516),52268, Chamber D
S0Q Do : ALIGN AUTO 08:22:26 AM Aug 02, 2016

L RF EEEEEEEEE—
[Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[] 5456 Frequency
PNO: Wide (0 1'9:Free Run Avg|Hold:> 1001100 T |

IFGain:Low #Atten: 40 dB DET

Auto Tune|

Ref Offset 12 dB
E%gBldiv Ref 30.00 dBm

CenterFreq
2.441500000 GHz

Start Freq
2.439000000 GHz|

Stop Freq
2.444000000 GHz|

CF Step
500.000 kHz|
[Auto Man|

Freq Offset
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.53 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.5.3. 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: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv5.1.1(071516),52268, Chamber D

ALIGN AUTO 08:21:10 AM ALg 02, 2016

0 L
[Center Freq 2.440000000 GHz ]
PNO: Fast 0 1rig:FreeRun
Atten: 28 dB

IFGain:Low

Ref Offset 12 dB

10dBidiv Ref 30.00 dBm
Log

Avg Type: Log-Pwr
Avg|Hold:> 1001100

RACE[T 3556 Frequency
T

EET‘F’
Auto Tune

Center Freq|

2.440000000 GHz

StartFreq
2.380000000 GHz|

Stop Freq|
2.430000000 GHz|

CF Step|

10.000000 MHz|
[Auto Man|

Freq Offset|

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.0 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGH AUTO 08:18:32 AM ALQO2, 2016

d L
[Center Freq 2.415000000 Gpl;‘lg: Wids ) Trig Fres Run
Atten: 28 dB

IFGain:Low

Ref Offset 12 dB

10dBidiv. Ref 30.00 dBm
Log

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

TRacE[l 2515 6 Frequency

DET‘P
Auto Tune|

Center Freq

2.415000000 GHz|

StartFreq|
2.400000000 GHz

Stop Freq|
2.430000000 GHz

CF Step

3.000000 MHz
[Auto Man

Freq Offset|

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.0 ms (1001 pts)

STATUS
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

( L RF S0Q  DC SEMSEINT] ALIGN AUTO 08:19:22 AM ALg 02, 2016 3
[Center Freq 2.445000000 GHz ] #Avg Type: RMS TRAGE[ 23 15 6 requency
PNO: Wide (0 1'ig:Free Run Avg|Hold:>100/100 T ‘
) P
IFGain:Low Atten: 28 dB LET)
Auto Tune|
Ref Offset 12 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
0.0
StartFreq|
o 2.430000000 GHz
e Stop Freq|
2.460000000 GHz
200
300 CF Step|
3.000000 MHz
[Auto Man|
-40.0
o0 Freq Offset|
0 Hz|
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.0 ms (1001 pts)
IMSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

ALIGN AUTO 08:20:07 AM Aug 02, 2016

q 25000000 G;;‘:g WQME = Trig:Free Run

\FGaindLow © Atten: 28 dB

Ref Offset 12 ¢B

10 dBidiv. Ref 30.00 dBm
Log

#8vg Type: RMS
Avg|Hold:>100/100 T

TRACE‘ 3456 Frequency

DET“P‘

Auto Tune|

CenterFreq|

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 20.0 ms {1001 pts)

STATUS
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.5.4. 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 O 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 0.390 31 0.121 0.4 -0.279
3DH3 1.640 16 0.262 0.4 -0.138
3DH5 2.868 10 0.287 0.4 -0.113
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

Agilent Spectrum Analyzer - APv5.1.1(071516),30554, Chamber D

ALIGN AUTO 02:5146PM Aug04,2016 | |
[Center Freq 2.441000000 GHz Trig Delay: -100.0 ps  #Avg Type: RMS TRACE[T -5 5 6 Frequency
PNO: Wide —— 1rig: Yideo st

IFGain:Low #Atten: 40 dB DET

AMEKr1 390.0 Us
Ref Offset 12 dB
1L%gBldiv R:,f 3(?.960 dBm -4.20 dB

Auto Tune

CenterFreq
2.441000000 GHz

StartFreq|
2.441000000 GHz

Stop Freq|
me v | 2441000000 GHz|

CF Step
1.000000 MHz|
[Auto Man|

Freq Offset
0 Hz|

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

Msc sTATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

Agilent Spectrum Analyzer - APv5.1.1(071516),30554, Chamber D
ALIGH AUTO 02:52:11PM Aug 04, 2016

L RF S0R  DC g -
[Center Freq 2.441000000 GHz | #Avg Type: RMS TRACE[L 15 6 Frequency
PHO: Wide —»— 1tg: Free Run T
IFGain:Low #Atten: 40 dB i

Auto Tune|
Ref Offset 12 dB

10 dBidiv. Ref 30.00 dBm
Log

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

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

MSG STATUS
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

Agilent Spectrum Analyzer - APv5.1.1(071516),30554, Chamber D

ALIGH AUTO 02:48:50PM Aug 04, 2016

PNO: Wide —— 1rid: Video
IFGain:Low #Atten: 40 dB

Ref Offset 12 ¢iB
Ref 30.00 dBm

Trig Delay: -200.0 ps  #Avg Type: RMS

TRACE[T D545 6

Frequency

DET|P MM R H

AMKr1 1.640 ms
0.89 dB

Auto Tune

C

2441

enter Freq
000000 GHz|

240

StartFreq|
000000 GHz|

2414

Stop Freq|
000000 GHz|

[Auto

1.000000 MHz|

CF Step

Man|

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

Msc

#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 - APv5.1.1(071516),30554, Chamber D

ALIGH AUTO 02:55:41PM Aug 04, 2016

L RF S05  DC
[Center Freq 2.441000000 Gpl;'lg: e Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 12 dB

10 dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS

TRACE[] 545 6 Fre

quency

i
DET|F MR M

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

JAuto

1.000000 MHz|

CF Step

Man

Freq Offset]

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: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016

IC: 579C-A1708

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

Agilent Spectrum Analyzer - APv5.1.1(071516),30554, Chamber D
d L

ALIGH AUTO 02:47:02PM Aug 04, 2016

Trig Delay: 400.0 ps  #Avg Type: RMS TRACE[ = 156

Frequency

PNO: Wide —»— 1rig: Video T
IFGain:Low #Atten: 40 dB DET‘P

Ref Offset 12 dB
jodBidiv__Ref 30.00 dBm
og

Auto Tune

CenterFreq
2.441000000 GHz

Start Freq
2441000000 GHz

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
JAuto Man

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

e STATUS

Freq Offset
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - APv5.1.1(071516),30554, Chamber D
L RF 509 DC : ALIGH AUTO 02:47:59 PM Aug 04, 2016

[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[1]23 456

Frequency

PNO: Wide —— 1rig: Free Run ™ ‘
IFGain:Low #Atten: 40 dB pET|P

Ref Offset 12 dB
1LO dBidiv. Ref 30.00 dBm
og

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
JAuto Man

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

MSG STATUS

Freq Offset
0 Hz|
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016

IC: 579C-A1708

7.5.5. 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 power meter.

RESULTS
ID: 45200 | Date: | 8/1/16
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.35 21 -8.62
Middle 2441 12.47 21 -8.50
High 2480 12.45 21 -8.52

Page 50 of 88

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.5.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

ID: 45200 | Date: | s1/16 |

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 9.91
Middle 2441 9.92
High 2480 10.00
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.5.7. 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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DATE: OCTOBER 20, 2016

IC: 579C-A1708

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
RF

ALIGN AUTO

06:27:12 Pt Aug 01, 2016

L

[Center Freq 2.400000000 GHz .

PNO: Wide 0 119:Free Run
#Atten: 40 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100

TRACE[T 55

Frequency

T
perF NH NN N

Ref Offset 12 dB

10 dBidiv._ Ref 30.00 dBm
Log

Mkr1 2.401 995 GHzZ|

7.200 dBm

a0

0.0

o.0o0

Auto Tune|

CenterFreq
2.400000000 GHz

-100

-200

-30.0

-400

500
E00

StartFreq
2.392500000 GHz|

Stop Freq|
2.407500000 GHz|

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 1.47 ms (1001 pts)

Span 15.00 MHz

FUNCTION FLINC

2.401 995 GHz
2.400 000 GHz
2.399 565 GHz

7.200 dBm
-39.5636 dBm
-38.260 dBm

CF Step
1.500000 MHz|
[Auto Man

Freq Offset
0 Hz

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
506 DC SEMSEINT

ALIGMAUTO

06:28:29 PM Aug 01, 2016

L RF
[Center Freq 13.015000000 GHz |

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

#Avg Type: RMS

TRACE[T 555 6

Frequency

TV
DEr[P T

Ref Offset 12 dB

10 dB/div._ Ref 20.00 dBm
Log

Mkr4 25.550 7 GHz

-49.92 dBm

oo 1

000

-100

Auto Tune

CenterFreq|
13.015000000 GHz

=200

-300

-00

500

£00

700
I \ \

StartFreq
30.000000 MHz,

Stop Freq|
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Sweep 2.48 s (40001 pts;

Stop 26.00 GHz

| Funcrion [ FUNC

24020 GHz
4.804 0 GHz
7.208 0 GHz
265507 GHz

4.86 dBm
£4.84 dBm
80.17 dBm
49.92 dBm

FUNCTION Y4LUE

CF Step
2597000000 GHz|
[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
RF . ALIGN AUTO 06:33;54 PM Aug 01, 2016

L )
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[T 55 Frequency

PNO: Wide 0 119:Free Run Avg|Hold:>100/100

TY
IFGainiLow © #Atten: 40 dB DEr|F NN NN

Mkr1 2.440 970 GHz| ~ AutoTune
Ref Offset 12 dB
E%gBldiv R:f 3;.7)0 dBm 7.462 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz|

Bt | Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz|
[Auto Man

Freq Offset
0 Hz

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

MSG

STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D

L ALIGN AUTO 0F:34:44 PM Aug 01, 2016 m
[Center Freq 13.015000000 GHz | #Avg Type: RMS TRecE[T 25056 q ¥
PNO: Fast —»~ 1tig:Free Run T ‘P i
IFGain:Low #Atten: 20 dB DET

Mkr4 25.343 0 GHZ] Auto Tune
Ref Offset 12 dB
Eg;isldiv Reef 25.?)0 dBm -50.09 dBm|
. 1

0.0

CenterFreq

0.00 13.015000000 GHz

-10.0

200
StartFreq
-30.0 30.000000 MHz|

-40.0

-50.0

-60.0 Stop Freq
700 26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 248 s (40001 pts) | 5 557000000 G

[ v [ Fncnow [ Fwcio UKCTID Auto Man
2.441 0 GHz 6.32 dBm
48820 GHz 57.39 dBm
7.3230 GHz 59,53 dBm Freq Offset

253430 GHz £0.09 dBm 0 Hz
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016

IC: 579C-A1708

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
RF

ALIGN AUTO

0f:38:19PM Aug 01, 2016

L
[Center Freq 2.483500000 GHz .
PNO: Wide o0 1rig:Free Run

\FGainiLow — #Atten: 40 dB

#Avg Type: RMS
Avg|Hold:> 1001100

TRACE[T 55

Frequency

T
perF NH NN N

Ref Offset 12 dB

10 dBidiv._ Ref 30.00 dBm
Log

Mkr1 2.479 990 GHzZ|

7.298 dBm

Auto Tune|

a0

0.0

CenterFreq

o.0o0

2.483500000 GHz

-100

-200

StartFreq

-30.0

2.476000000 GHz

-400

500

E00

Stop Freq|
2.491000000 GHz|

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 1.47 ms (1001 pts)

Span 15.00 MHz

2.479 990 GHz
2.490 880 GHz
2.483 500 GHz

7.298 dBm
-38.530 dBm
-39.343 dBm

YRR AT S)

FUNCTION FLINC

CF Step
1.500000 MHz|
[Auto Man

Freq Offset
0 Hz

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv5.0(062216),45200, Chamber D
F

ALIGHAUTO

06:39:06 PM Aug 01, 2016

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

#Avyg Type: RMS

TRACE‘ 3456

Frequency

T
cer|P NN T

Ref Offset 12 dB

10 dBidiv__ Ref 20.00 dBm
fLog

Mkr4 25.581 9 GHz|

-49.97 dBm

Auto Tune|

1
100

0.00

CenterFreq

-oao

13.015000000 GHz

=200

=300

-0

-50.0

¢

00 WM
0 UI 26.000000000 GHz|

StartFreq,
30.000000 MHz|

StopFreq

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

24800 GHz
4.960 0 GHz
7.440 0 GHz
255819 GHz

6.83 dBm
£56.95 dBm
59.93 dBm
-49.97 dBm

Sweep 2.48 s (40001 pts
[ v [ FUNCTION [ FONCTC C

CF Step
2597000000 GHz
Auto Man

FreqOffset,
0 Hz|
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REPORT NO: 15U23796-E1V2
FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.1.1(071516),52268, Chamber D

ALIGN AUTO 08:30:22 AM AuLg 02, 2016

Ref Offset 12 dB

10 dBidiv. Ref 22.00 dBm
Log

IFGain:Low

PNO: Wide I, 11g:FreeRun
#Atten: 20 dB

)

#Avg Type: RMS 3456

Frequency

AvglHold:> 100100

12.0

200

.00

Auto Tune|

CenterFreq
2.400000000 GHz

-180
-280

=380

-4810

580

| |
E80
\ \

StartFreq
2.392500000 GHz|

Stop Freq|
2.407500000 GHz|

Center 2.400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

CF Step
1.500000 MHz

FONC Auto

FUNCTION

Man

2.405 160 GHz
2.400 000 GHz
2.399 855 GHz

8.539 dBm
52.492 dBm
£1.106 dBm

Freq Offset
0 Hz

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.1.1(071516),52268, Chamber D

ALIGN AUTO

08:31:04 AM Aug02, 2018

#Avyg Type: RMS

Frequency

PHO: \Iﬁ Trig: Free Run

AvglHold:> 1001100

IFGain:Low

Ref Offset 12 dB

10 dB/div. Ref 22.00 dBm
Log

#Atten: 20 dB

Auto Tune

120
200

Center Freq

2.483500000 GHz

-5.00
-18.0

StartFreq

=280
380

2.476000000 GHz

-480

680

Stop Freq

£80

2.491000000 GHz

Center 2.483500 GHz

#Res BW 100 kHz #VBW

2.478 160 GHz
2.483 516 GHz
2.483 500 GHz

ZZZ

Mo owO~NORWNS

300 kHz

FUNCTION

£.447 dBm
57.221 dBm
£7.313 dBm

Span 15.00 MHz
Sweep 1.47 ms (1001 pts),

FUNCTIO

CF Step
1.500000 MHz
Man

FUNCTION VALUE Auto

Freq Offset
0 Hz

=
@
o]
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REPORT NO: 15U23796-E1V2

FCC ID: BCGA1708

DATE: OCTOBER 20, 2016

IC: 579C-A1708

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 3 m
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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final scans 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.

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak-> this is a note from Radiated automation
software. When the frequency is below 1G, software is using RB=100kHz; when the frequency is
above 1G, software is using RB=1MHz.

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: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

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 F 29 Jul 2Bl6 10
Restricted Boandedge
Project Number: 16023796
“{Config:EUT / Chorger

Mode:BT GFSK 2482 MHz
Tested by:39472

125

£
~
>
3
ey
il

Avsrage Limit (dBuU

wuwmmmhnmmwmw it adabil A " 1t b ket bbb
et g ¥ J

31 T8 5MH=/ 2
Frequency (GHz)

Rarge (Giz) REWUBN  Rei/ftin Det/Avg Tope Sucep Pts #5ups/Miode Position Ronge (6Hz) REU/UBH  Ref/Attn  Det/Avg Type Suesp Pts  #owps/Mode Position
1:2.31-2.415 1M (-3d8)/3M 181/18 PERK/Pur fvg(RMS)  Imsec(hute) 8281  MAXH 71 degs 186 of 2:2.31-2.415 1M(-3d8)/18 187/18 PEAK/Volt Avg 8.2sec(Auto) 8801 1/WRIT 71 degs 186 cm

Low Channel Bandedge - H.TST 38915 16 Jun 2815 Rev 9.5 26 fpr 2816

DATA
Mar Freque | Meter Det AF Amp/ | Corre | Avera | Margi Peak PK Azim Heigh Polarity
ker ncy Readi T344 Cbl/FI cted ge n Limit Margi uth t
(GHz) ng (dB/ tr/Pa | Readi | Limit (dB) (dBuv n (Degs (cm)
(dBuv m) d (dB) ng (dBuv /m) (dB) )
) (dBuv /m)
/m)

1 *2.39 39.21 Pk 321 -20.9 50.41 - - 74 -23.59 71 186 H

2 *2.315 | 42.33 Pk 31.7 -20.9 53.13 - - 74 -20.87 71 186 H

3 *2.39 29.21 VALT 321 -20.9 | 40.41 54 -13.59 - - 71 186 H

4 *2.39 29.25 VA1T 321 -20.9 40.45 54 -13.55 - - 71 186 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT
UL Fremont — Chamber F 29 Jul 2p16 10:23:40
Restricted Bandedge

125

Project Number:16U23796
Config:EUT / Charger
Mode:BT GFSK 2482 MHz
Tested by:39472

£
~
>
B}
o
o

Average LLimit (dBul

18 .5MHz/
Frequency (GHzJ

Range (Griz) RELI/UBI Ref/Atin  Det/fvg Type Sueep Pts #Sups/Mode Position Range (GHz) Rel/UEU Ref/Attn  Det/Avg Type ey Pts  #Swps/Mode Position

e - U.TST 38915 16 Jun 2815 ev 5.5 26 Apr 2016

DATA
Marke Freque Meter Det AF Amp/ | Correct | Avera Margi Peak PK Azim | Heig Polarity
r ncy Readin T344 Cbl/FI ed ge n Limit Margi uth ht
(GHz) g (dB/m | tr/Pa Readin Limit (dB) (dBuVv n (Deg | (cm)
(dBuVv) ) d (dB) g (dBuv /m) (dB) s)
(dBuv/ /m)
m)
1 *2.39 38.77 Pk 321 -20.9 49.97 - - 74 -24.03 50 305 Vv
2 *2.385 42.89 Pk 32.1 -20.9 54.09 - - 74 -19.91 50 305 \Y
3 *2.39 29.31 VALT 32.1 -20.9 40.51 54 -13.49 - - 50 305 \Y
4 *2.39 29.34 VALT 32.1 -20.9 40.54 54 -13.46 - - 50 305 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

WZKUL Fremont - Chamber F

29 Jul 2816 18:35:42
Restricted Bandedge
Project Number:16U23796
15 Config:EUT / Charger
Mode :BT GFSK 2488 MHz
Tested by:39472
185
gl: /
)
85 bt
G | \
~ [ FPeak mit CdBul/Am)
> 7: f 1
3
s / \
S
6’:
; n .
- J‘) x Axerade Limi 1BLU/
Mot ummmw\ | it g T Lo ph A A s ik
A Y | | b : U ANy i kb
| \
5
4 a3
I S O S
35
Z2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBU Ref/Attn Det/fvg Type Sueep Pte  #5upe/Mode  Fosition Fange (GHz) RBl/UBU Ref/Attn  Det/Avg Type Sueep Fte  #5wpe/Mode Fosition |
1:2.46-2.563 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS) Imsec(Auto)  BEA1 MAXH 333 degs | 2:2.46-2.563 1M(-3dB) /18 187/18 FEAK/Uol " Avg Bsec(Auto) 808 | 1/URIT 333 degs 34{
High Channel Bandedge - H.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816

DATA
Mar Freque | Meter Det AF Amp/ | Correct | Avera Margin Peak PK Azim Height Polarity
ker ncy Readi T344 Cbl/FI ed ge (dB) Limit Margin uth (cm)
(GHz) ng (dB/m | tr/Pa Readin Limit (dBuv (dB) (Deg
(dBuv ) d (dB) g (dBuv /m) s)
) (dBuv/ /m)
m)

1 *2.484 40.14 Pk 32.3 -21 51.44 74 -22.56 333 342 H
2 *2.487 | 42.52 Pk 32.3 -20.9 53.92 - 74 -20.08 333 342 H
3 *2.484 | 30.55 | VAT 32.3 -21 41.85 54 -12.15 333 342 H
4 *2.484 | 30.55 | VAT 32.3 -21 41.85 54 -12.15 333 342 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

| o5UL Fremont - Chamber F 29 Jul 2816 18:47:58
Restricted Bandedge
Project Number: 16023796
15 Config:EUT / Charger
Mode :BT GFSK 2480 Mz
Tested by:39472
185
gl:
a5
€ Peok Limit CdBul/m)
Z U5
2
6!:
- Q?H erage Limit CdBuU/m)
45 3
o
35
2.46 8. 3VHz/ Z.563
Frequency (GHz)
Ronge (6tHz) [ Ref/Attn  Det/Avg Type Sueep Pts  #Supe/Mode Position Range (GHz) RBU/ VB Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode FPosition |
High Channel Bandedge - V.TST 363915 16 Jun 2615 Rev 9.5 26 Apr 2@16
DATA
Mar Frequen Meter Det AF Amp/ Correcte Avera Margi Peak PK Azim | Heig Polari
ker cy Readin T344 Cbl/FI d ge n Limit Margi uth ht ty
(GHz) g (dB/m) tr/Pa Reading Limit (dB) (dBuv n (Deg | (cm)
(dBuVv) d(dB) | (dBuV/m | (dBuVv /m) (dB) s)
) /m)
1 *2.484 43.06 Pk 32.3 -21 54.36 - - 74 -19.64 358 377 \Y
2 *2.485 43.61 Pk 32.3 -20.9 55.01 - - 74 -18.99 358 377 \Y
3 *2.484 32.02 VALT 323 -21 43.32 54 -10.68 - - 358 377 \Y
4 *2.484 32.02 VALT 32.3 -21 43.32 54 -10.68 - - 358 377 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT
1‘5UL Fremont — Chomber D 28 Jul 2816 17:29:38
Radiated Emissions 3-Meters

Pro ject Number:16U23796

185 Config:EUT + Charger
Mode BT 2482MHz GFSK
Tested by:52297

95

85
3 Peak Limit (dBuU/m)
c 75 |
o
N
L
]
5 85
E o5 Avg Limit (dBul/m)
2
5
@
o

45 1 2 Mg

3
O )
35
25
1 18 18
Frequency (GHz)
Range (GHz) REU/BU  Ref/Atin  Det/Avg Tupe Sueep Pts  #ups/Mode Position | Range (B2 RBUABU  Ref/Atin Det/Avg Type Sueep Pta  foups/Mode  Position
1:1-3 IMC-3B)/38  1B7/18 PEAK/Pur Avg(RMS)  Stnsec(Puto) 6881  MAXH 8-36Bdegs| 3:3-18 ING-3dB)/Bk  G1/B PEAK/Pur Avg(RMS) 3InsecCAuto) 1Bx  HAXH B-36Bdegs H

FCC PertlS Subpart C 2.4GHz RSE.TST 38915 16 Jun 2015 Rev 9.5 26 fpr 2016

LOW CHANNEL VERTICAL PLOT
H5UL Fremont — Chaomber D 28 Jul 2816 17:29:38
Radioted Emissions 3-Meters

Project Number : 16U23796

185 Config:EUT + Charger
Mode :BT 24B2MHz GFSK
Tested by:52297

95

85

75

65

Avg Limit (dBul/m)
55

C(dBul/m) Uertical

45

35

18

Frequency (GHz)

REU/BU  Ref/Attn Det/fvg Type Suesp Pts  #wps/Mode Position Range (BHz) REUABU  Ref/Atln Det/Avg Type ez, Pte  #Gups/fode Position

FCC Part15 Subpart C 2 .4GHz RSE.TST 38915 16 Jun 2815 Rev 3.5 26 Apr 2016
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marke | Freque Meter Det AF Amp/ | Correct Avg Margin Peak PK Azimu | Heig Polarity
r ncy Readin T712 | Cbl/FI ed Limit (dB) Limit Margin th ht
(GHz) g (dB/ tr/Pa Readin (dBu (dBuVv (dB) (Degs | (cm)
(dBuv) m) | d(dB) g V/m) /m) )
(dBuv/
m)
1 *1.224 40.75 PKFH 28.3 -22.2 46.85 - - 74 -27.15 17 290 H
*1.226 29.21 VA1T | 28.3 | -22.2 3531 54 -18.69 - - 17 290 H
2 *1.665 41.68 PKFH 28.7 | -21.5 48.88 - - 74 -25.12 210 224 H
*1.667 29.05 VA1T | 28.7 | -21.5 36.25 54 -17.75 - - 210 224 H
3 4.435 36.6 PKFH 339 | -27.3 43.2 - - - - 126 104 H
*1.383 41.09 PKFH 29 -22 48.09 - - 74 -25.91 193 135 \Y
*1.385 29.18 VAT 29 -22 36.18 54 -17.82 - - 193 135 \%
5 *4.804 44.01 PKFH 34.1 -26.7 51.41 - - 74 -22.59 278 311 \%
*4.804 40.27 VAT 34.1 -26.7 47.67 54 -6.33 - - 278 311 \%
6 9.224 34.38 PKFH 36.3 -21 49.68 - - - - 142 357 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT
L Fremont — Chamber D 28 Jul 2816 18:11:32
Radiated Emissions 3-Meters

Pro ject Number: 16023796
185 Config:EUT + Charger

1152

Mode:BT 2441MHz GFSK
Tested by: 52297

95

85
3 Peok Limit (dBulU/m)
© 75
o}
N
C
]
S 65
E o5 Avg Limit (dBul/m)
>
3
=
o
- N 3

45M

2
35
25
1 18 18
Frequency (GHz)
Range (6Hz) RB/ VB Ref/Attn Det/fvg Tupe Sueep Pts #5ups/Mode Position Ronge (GHz) RBLI/UBM Ref/ftin Det/fvg Tupe Sueep Pts #5ups/Mode Fosition
1:1-3 1M(-3dB)/ 38k 187/18 PEAK/Plar Avg(RMS! S2msec(futo) 6881 MAXH 6-36Bdegs | 3:3-18 1M(-3dB) /38k 87/8 PEAK/Plar Avg(RMS)  3%2meec(Auto) 18 HAXH 8-360degs H
FCC Part15 Subpart C 2 .4GHz RSE.TST 38915 16 Jun 2815 Rev 3.5 26 Apr 2016

MID CHANNEL VERTICAL PLOT

H5UL Fremont — Chaomber D 28 Jul 2816 18:11:32
Radioted Emissions 3-Meters

Project Number : 16023796

185 Config:EUT + Charger
Mode:BT 2441MHz GFSK
Tested by:52297

95

85

Peck Limit (dBul/m)
75

65

Avg Limit (dBul/m)
55

C(dBul/m) Uertical

45

35

18

Frequency (GHz)

Range (GHz) REU/BU  Ref/Attn Det/fvg Type Suesp Pts  #wps/Mode Position Range (BHz) REUABU  Ref/Atln Det/Avg Type ez, Pte  #Gups/fode Position

FCC Part15 Subpart C 2 .4GHz RSE.TST 38915 16 Jun 2815 Rev 3.5 26 Apr 2016
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Mark | Frequen | Meter Det AF Amp/ | Corre Avg Margi Peak PK Azimu | Heigh Polarity
er cy Readi T712 Cbl/FI cted Limit n Limit Margi th t
(GHz) ng (dB/m | tr/Pa Readi | (dBu (dB) (dBuv/ n (Degs) (cm)
(dBuv ) d (dB) ng V/m m) (dB)
) (dBuv )
/m)

1 *1.595 41.14 PKFH 28 -21.7 47.44 - - 74 -26.56 212 116 H
*1.595 29.09 | VA1T 28 -21.7 | 35.39 54 -18.61 - - 212 116 H

2 *3.525 37.34 | PKFH 331 -28.3 | 42.14 - - 74 -31.86 12 233 H
*3.524 26.04 | VALT 331 -28.3 | 30.84 54 -23.16 - - 12 233 H

3 *10.816 | 32.86 | PKFH 37.9 -20.3 | 50.46 - - 74 -23.54 300 250 H
*10.815 | 21.36 | VA1T 37.9 -20.4 | 38.86 54 -15.14 - - 300 250 H

4 *1.329 40.6 PKFH 28.9 -22.1 47.4 - - 74 -26.6 53 297 \%
*1.329 29.23 VALT 28.9 -22.1 36.03 54 -17.97 - - 53 297 \%

5 *4.882 41.72 PKFH 34.1 -27.9 47.92 - - 74 -26.08 287 302 \%
*4.882 35.9 VALT 34.1 -27.9 42.1 54 -11.9 - - 287 302 \Y

6 *8.134 33.92 PKFH 35.8 -22.6 | 47.12 - - 74 -26.88 310 180 \Y
*8.131 22.56 | VA1T 35.8 -22.7 | 35.66 54 -18.34 - - 310 180 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT
<UL Fremont — Chamber E 29 Jul 2B16 10:83:15
Radiated Emissions 3-Meters

"

- Project Number: 16U23796
18 Config:EUT + Charger
Mode:BT 2488MHz GFSK
Tested by:52277

g5

as

Peak Limit (dBul/m)

75

65

C(dBul/m)

Avg Limit (dBul/m)
55

45

35

16
Frequency (GHz)

Rorge (Giiz) RBU/WUBN  Ref/Aitn Det/fvg Tups Suep Pls  toups/fede  Pooition
1-3 N-368)/30k  187/18  PEAK/Par Avg(RHS)  S2nsec(huto) GAAI  MA B-368degs

Range (Gz) REWUBH  Ref/Attn  Det/fvg Tupe Sucep Pls  Houps/fode Position
HaKH gs H | 3:3-18 G283 BI/B PEAK/Pur Avg(RMS)  M2nsec(huto) I8k HAKH 0-368degs

1 uto)

FCC Port15C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 26 fpr 2816

HIGH CHANNEL VERTICAL PLOT

HKUL Fremont - Chamber E 29 Jul 2B16

Radiated Emissions 3-Meters

- Project Number: 16U23796
18 Config:EUT + Charger
Mode :BT 248@MHz GFSK
Tested by:52277

95

85

Peak Limit CdBul/m)

75

65

(dBul/m)

Avg Limit (dBulU/m)
55

45

35

Frequency (GHz)

Range (6H2) REU/BU  Ref/fitn  Det/Avg Type Sucep Pls  Fowps/fode Position Range (6HD) REUABN  Ref/fttn  Det/Avg Type Pis  Foups/fode  Pasition

FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 26 Apr 2016
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marke | Frequen | Meter Det AF Amp/ | Corre Avg Margin | Peak PK Azimu | Heig | Polari
rs cy Readi T711 Cbl/FI cted Limit (dB) Limit | Margin th ht ty
(GHz) ng (dB/m | tr/Pa Readi (dBu (dBu (dB) (Degs | (cm)
(dBuv ) d (dB) ng V/m) V/m) )
) (dBuv
/m)
1 *1.13 35.4 PKFH 27.9 -23.3 40 - - 74 -34 252 135 H
*1.128 24.21 | VAIT 27.9 -23.3 28.81 54 -25.19 - - 252 135 H
2 *1.541 35.56 | PKFH 27.8 -216 | 41.76 - - 74 -32.24 217 285 \%
*1.543 23.97 | VAIT 27.8 -216 | 30.17 54 -23.83 - - 217 285 \%
3 *3.977 39.51 PKFH 33.2 -29.5 | 43.21 - - 74 -30.79 53 132 H
*3.979 27.9 VA1T 33.2 -29.6 31.5 54 -22.5 - - 53 132 H
4 *11.732 36.69 PKFH 38.7 -22.8 52.59 - - 74 -21.41 220 350 H
*11.731 24.68 VAT 38.7 -22.8 40.58 54 -13.42 - - 220 350 H
5 *4.789 39.28 PKFH 34 -29.5 43.78 - - 74 -30.22 213 218 \%
* 4,787 27.66 VALT 34 -29.4 32.26 54 -21.74 - - 213 218 \'%
6 *10.883 | 36.21 PKFH 38 -23 51.21 - - 74 -22.79 36 383 \%
*10.884 | 24.25 | VA1T 38 -23 39.25 54 -14.75 - - 36 383 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chomber F 29 Jul 2816 11:808:36
Restricted Bandedge

Project Number : 16023796
Corfig:EUT / Charger
Mode :BT BPSK 2482 MHz
Tested by:39472

125

Limit CdBul,

£
~
>
5
[is)
el

Average Limit (dBul

U b i i PN A RYRVTIR SOy y m AR At
4 Wby . f e il A f

31 0. 5MHz/
Frequency (GHz)

ge (G2 REI/UBU Ref/Attn  Del/Avg Type ¥oups/fode  Fosition|  Range (G
2.415 KH 338 degs | 2:2.31-2.415

Ror Suesp Pis REU/ VBl Ref/Attn  Det/fvg Type Suesp Pts  foups/Mode Position
1:2.31= M(-3d82/3M 167/18 PEAK/Pur Avg(RMS)  ImsecCiuto) 8301  MA) -3d8)/18 167/18 AURIT 338 degs 36)

I PEAK/Ua |+ Avg 8.2seclfuto) 8081 1

Low Channel Bandedge - H.TST 38915 16 Jun 2815 Rev 3.5 26 Apr 2816

DATA
Mark Frequenc Meter Det AF Amp/C Correc Average Margi Peak PK Azimu Heig Polar
er Yy Readin T344 bl/Fltr ted Limit n Limit Margin th ht ity
(GHz) g (dB/ /Pad Readin (dBuv/ (dB) (dBu (dB) (Degs (cm)
(dBuv) m) (dB) g m) V/m) )
(dBuv
/m)
1 *2.39 39.84 Pk 321 -20.9 51.04 - - 74 -22.96 338 367 H
2 *2.332 42.09 Pk 31.8 -20.9 52.99 - - 74 -21.01 338 367 H
3 *2.39 29.3 VALT 32.1 -20.9 40.5 54 -13.5 - - 338 367 H
4 *2.39 29.38 VALT 32.1 -20.9 40.58 54 -13.42 - - 338 367 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

| o5UL Fremont - Chamber F 29 Jul 2816  11:14:47
Restricted Bandedge
Pro ject Number: 16023796
15 Config:EUT / Charger
Mode :BT 8PSK 2482 MHz
Tested by:39472
185
gl:
a5
€ Peak Limjt (dBuU/m)
=2 7
2
6!:
55 Average Limit (dBul/m 2
o
45 4
o
35
2.3 8. 5VMHz/ 2.415
Frequency (GHz)
Ronge (GHz) REl/UBY Ref/Attn  Det/Avg Type Sueep Pts  #Supe/Mode Position Range (GHz) RBU/ VB Ref/Attn  Det/Avg Type Sueep Pts  #Supe/Mode Position \
Low Channel Bandedge - U.TST 36915 16 Jun 2815 Rev 9.5 26 Apr 2@16
DATA
Mar | Freque | Meter Det AF Amp | Corre | Averag | Margin Peak PK Azim Height Polari
ker ncy Readi T344 | /Cbl/ cted e Limit (dB) Limit Margi uth (cm) ty
(GHz) ng (dB/m | Fltr/ Readi (dBuv/ (dBuv n (Degs
(dBuv ) Pad ng m) /m) (dB) )
) (dB) | (dBuV
/m)
1 *2.39 39.68 Pk 32.1 -20.9 50.88 - - 74 -23.12 349 355 \Y
2 *2.362 42.77 Pk 32 -20.9 53.87 - - 74 -20.13 349 355 Vv
3 *2.39 29.72 VA1T 321 -20.9 | 40.92 54 -13.08 - - 349 355 Vv
4 *2.39 29.73 VA1T 321 -20.9 | 40.93 54 -13.07 - - 349 355 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

| o5UL Fremont - Chamber F 29 Jul 2816  11:25:23
Restricted Bandedge
Project Number: 16023796
15 Config:EUT / Charger
Mode :BT 8PSK 2480 MHz
Tested by:39472
185
gl: /
f ol
[ i
g5 Loid
€ ! ‘\\ Peok Limit CdBul/m)
D) 7!: )
% |
65 ( ‘\
- \\ Average Limit CdBuU/m)
Il A b mﬁ }“hmhm‘ IO IR RPVE PR U U YRR IO NP TON MU (/R0 S (Y PO T TY PR, WEPTt AP okt o i i PN
A e b \ e oo o o w v " 4 L " W i
45 1 e
HEUE o -
35
2.46 8. 3VHz/ 2.563
Frequency (GHz)
Range (6tz) REl/UBY Ref/Attn  Det/Avg Type Sueep Pte  #Supe/Mode Position Range (GHz) RBU/ VB Ref/Attn  Det/Avg Type Sueep Pts  #Supe/Mode Position
1:2.46-2.563 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS) 1msec(Auto) a1 MAXH 335 degs | 2:2.46-2.563 1M(-3dB) /18 187/18 FEAK/Uol " Avg Beec(Auto) 8aa| 1/URIT 335 degs 34
High Channel Bandedge - H.TST 363915 16 Jun 2615 Rev 9.5 26 Apr 2@16
DATA
Mar Freque | Meter Det AF Amp/ | Correct | Avera Margin | Peak PK Azim | Heig | Pola
ker ncy Readi T344 | Cbl/FI ed ge (dB) Limit Margi uth ht rity
(GHz) ng (dB/ tr/Pa Readin Limit (dBu n (Degs | (cm)
(dBuv m) d (dB) g (dBuv V/m) (dB) )
) (dBuv/ | /m)
m)
1 *2.484 41.31 Pk 32.3 -21 52.61 - - 74 -21.39 335 341 H
2 2.557 42.77 Pk 32.2 -20.9 54.07 - - 74 -19.93 335 341 H
3 *2.484 | 30.57 | VA1T 323 -21 41.87 54 -12.13 - - 335 341 H
4 *2.484 | 30.41 | VA1T 32.3 -21 41.71 54 -12.29 - - 335 341 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chomber F 29 Jul 2B16 11:35:24
Restricted Bandedge

Pro ject Number: 16023796

Contig:EUT / Charger

Mode :BT BPSK 2488 MHz
Tested by:39472

12

£
~
>
5
[
T

5 Average Limit Cd

18, 3MHz/ 2.563
Frequency (GHz)

Range (GHz) RBU/UBU Ref/Attn Det/fvg Type Sueep Pts #5ups/Mode Fosition Range (GHz) RE/UBU Ref/Attn Det/Avg Type Sueep Pts #ups/Mode Fosition

High Channel Bandedge - V.TST 36915 16 Jun 2615 Rev 9.5 26 Apr 2816

DATA
Mar Freque Meter Det AF Amp/ Corre | Avera Margi Peak PK Azim | Heig Pola
ker ncy Readin T344 Cbl/FI cted ge n Limit Margi uth ht rity
(GHz) g (dB/m | tr/Pa Readi Limit (dB) (dBuv n (Deg | (cm)
(dBuVv) ) d (dB) ng (dBuv /m) (dB) s)
(dBuv /m)
/m)
1 *2.484 42.34 Pk 323 -21 53.64 - - 74 -20.36 | 352 378 Vv
2 *2.484 42.61 Pk 323 -21 53.91 - - 74 -20.09 | 352 378 Vv
3 *2.484 32.2 VA1T 323 -21 43.5 54 -10.5 - - 352 378 Vv
4 *2.484 31.44 VALT 32.3 -21 42.74 54 -11.26 - - 352 378 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

<UL Fremont - Chamber E 29 Jul 2B16 18:44:32

B

Rodiated Emissions 3-Meters

- Project Number: 16023796
18 Config:EUT + Charger
Mode :BT 24B2MHz 8PSK
Tested by:52277

g5

a5

Peak Limit (dBul/m)
75

65

(dBulU/m2

Avg Limit (dBul/m)

55

45

1 M
(I -

3K“M

19
Frequency (GHz)

Rarge (@iz) RBUUB  Ref/Attn Det/fvg Tupe Sueep Pls  foups/lode  Position Ronge (GHo) REWUBH  Ref/Atn  Dot/fvg Tupe Susep Pls  foups/fode  Position
1-3 M(-348) /30 ] to 6001 HAKH [} 3:3-18 MC-3B)/3k  B1/B PEAK/Fur I8k HAH 8-360degs

1 187/18 PEAK/Pur Avg(RMS)  ful -360cegs H Mg Auto

b TST 30915 23 Dec 2015 Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL PLOT
<UL Fremont - Chamber E 29 Jul 2B16 10:44:32
Radiated Emissions 3-Meters

- Project Number: 16U23796
18 Config:EUT + Charger
Mode:BT 24B2MHz BPSK
Tested by:52277

1

g5

as

Peak Limit (dBulU/m)

75

65

(dBul/m)

Avg Limit (dBuU/m)
55

45

35

Frequency (GHz)

Rorge (GHiz) RBU/ABN  Ref/Aitn Det/fvg Tupe o Pls  foups/fode  Pooition Range (Gz) REWUBH  Ref/Attn  Det/fvg Tupe - Pls  foups/lode Position

pe. TST 368915 29 Dec 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 15U23796-E1V2

FCC ID: BCGA1708

DATE: OCTOBER 20, 2016
IC: 579C-A1708

DATA

Markers | Frequency | Meter Det AF Amp/Cbl/FI Corrected Avg Margin Peak PK Azimu Heig Polari

(GHz) Readin T711 tr/Pad (dB) Reading Limit (dB) Limit Margin th ht ty

g (dB/m) (dBuVv/m) (dBuv/m (dBuVv/m) (dB) (Degs) (cm)
(dBuv) )

1 *1.313 35.22 PKFH 29.3 -22.3 42.22 - - 74 -31.78 88 100 H

*1.312 24.12 | VAI1T 29.3 -22.4 31.02 54 -22.98 - - 88 100 H

2 *2.27 37.32 PKFH 31.6 -20.1 48.82 - - 74 -25.18 153 134 \Y

*2.27 24.73 | VAILT 31.6 -20.1 36.23 54 -17.77 - - 153 134 \Y

3 *4.638 40.2 PKFH 33.9 -30.6 43.5 - - 74 -30.5 179 109 H

*4.637 28.91 | VAILT 33.9 -30.6 3221 54 -21.79 179 109 H

4 *7.587 36.49 PKFH 35.7 -26 46.19 - 74 -27.81 0 122 H

*7.589 25.27 | VA1T 35.7 -26 34.97 54 -19.03 - 0 122 H

5 *4.8 46.34 PKFH 34 -29.7 50.64 74 -23.36 152 302 \

*4.8 39.84 | VALT 34 -29.7 44.14 54 -9.86 - - 152 302 \

6 *15.932 | 36.71 PKFH 40.7 -22 55.41 - - 74 -18.59 62 249 \Y

*15.93 2541 | VAIT 40.7 -22.1 44.01 54 -9.99 62 249 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

~UL Fremont - Chomber E 29 Jul 2816 13:16:85
Rodioted Emissions 3-Meters

Project Number:16U23796

a5 Config EUT + Charger

Mode BT 2441MHz 8PSK
Tested by:52277

[N

95

85

Peak Limit (dBuU/m
75

65

CdBul/m)

Avg Limit (dBul/m)
55

45

lmmwwww“*

35

18
Frequency (GHz)

Range (GHz) REL/UBU
1:1-3 1MC-38)/3

Ref/Atn  Det/Avg Tupe Sueep Pts  ¥owps/Mode  Fosition Range (BH) REN/UBU  Ref/Atin Det/Avg Type ez, Pte  ¥Gups/fiode  Position
B 187/18 PEAK/Fur Pvg(RMS)  S2nsec(futo) GABI  MAKH 8368k 3318 NGB/ B1/B PEK/Pur Avg(RIS)  I92nsecChuto) 18k HAKH

366degs 8- 3degs H

p.TST 30915 29 Dec 2615 Rev 3.5 26 Apr 2016

MID CHANNEL VERTICAL PLOT
~UL Fremont - Chomber E 29 Jul 2816 13:16:85

Roadioted Emissions 3-Meters

- Project Number: 16023795
18 Config:EUT + Charger
Mode :BT 2441MHz BPSK
Tested by:52277

[N

95

85

Peak Limit (dBuU/m
75

65

CdBul/m)

Avg Limit C(dBul/m)
55

45

35

18
Frequency (GHz)

Range (GHz) REU/UBU Ref/Attn Det/fvg Tupe o Pts #5ups/Mode Position Range (GHz) RBI/UBM Ref/Atin Det/fvg Tupe e Pts #5ups/Mode FPositian

p.TST 3@915 29 Dec 2@15 Rev 9.5 26 Apr 2016
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marker | Frequen | Meter Det AF Amp/ | Correct Avg Margin | Peak PK Azimu | Heig Polarit
s cy Readi T711 | Cbl/FI ed Limit (dB) Limit | Margi th ht y
(GHz) ng (dB/ tr/Pa Readin | (dBuV (dBu n (Degs | (cm)
(dBuv m) d (dB) g /m) V/m (dB) )
) (dBuv/ )
m)
1 *1.489 35.23 PKFH 27.9 -21.6 41.53 - - 74 -32.47 112 134 H
*1.487 23.96 VAL1T 27.9 -21.6 30.26 54 -23.74 - - 112 134 H
2 *1.265 34.53 PKFH 29.1 -22.7 40.93 - - 74 -33.07 111 348 \
*1.263 23.57 VAL1T 29.1 -22.7 29.97 54 -24.03 - - 111 348 \
3 *4.266 39.89 PKFH 333 -29.1 44.09 - - 74 -29.91 241 328 H
*4.268 27.66 VAL1T 333 -29.2 31.76 54 -22.24 - - 241 328 H
4 *12.53 36.45 PKFH 39.1 -23.9 51.65 - - 74 -22.35 64 155 H
*12.529 24.98 VAT 39.1 -23.9 40.18 54 -13.82 - - 64 155 H
5 *4.882 42.62 PKFH 34 -30.4 46.22 - - 74 -27.78 145 288 \%
*4.882 34.22 VAT 34 -30.4 37.82 54 -16.18 - - 145 288 \%
6 *3.763 40.15 PKFH 331 -30.2 43.05 - - 74 -30.95 259 118 \
*3.761 28.22 VAL1T 331 -30.1 31.22 54 -22.78 - - 259 118 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT
~UL Fremont - Chomber E 29 Jul 2816 11:41:37

Rodioted Emissions 3-Meters

[N

- Project Number: 16U23796
19 Config:EUT + Charger
Mode :BT 248BMHz B8PSK
Tested by:52277

95

85

Peak Limit (dBuU/m
75

65

CdBul/m)

Avg Limit (dBul/m)
55

45

S SR "

18
Frequency (GHz)

Range (6Hz) REU/UBW ts
1:1-3 1(-3d6)/ 38k 600

Ref/Atn  Det/Avg Tupe wees
167/18  PEAK/Par Avg(RIS)  S2nsec(Aut I

#ups/Mode  Position Range (GHz) RE/UBM Ref/Atin Det/fvg Tupe uee Pts #5ups/Mode Position
MAKH B-368: 3:3-18 M(-3dB)/30k  87/B PEAK/Pur Avg(RMS)  3%2nsecChuto) 1Bx  HAXH

366degs 8- 3degs H

p.TST 30915 29 Dec 2615 Rev 3.5 26 Apr 2016

HIGH CHANNEL VERTICAL PLOT
~UL Fremont - Chomber E 29 Jul 2816 11:41:37

Roadioted Emissions 3-Meters

[N

- Project Number: 16023796
18 Config:EUT + Charger
Mode :BT 2488MHz 8PSK
Tested by:52277

95

85

Peak Limit (dBuU/m
75

65

CdBul/m)

Avg Limit C(dBul/m)
55

45

18
Frequency (GHz)

Range (GHz) REU/UBU Ref/Attn  Det/fvg Tupe o Pts #5ups/Mode Position Range (GHz) RBI/UBM Ref/Atin Det/fvg Tupe e Pts #5ups/Mode FPosition

p.TST 3@915 29 Dec 2@15 Rev 9.5 26 Apr 2016

Page 76 of 88

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: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marker | Frequen | Meter Det AF Amp/ | Correct | Avg Margi Peak PK Azimu | Heig | Polari
s cy Readi T711 | Cbl/FI ed Limit n Limit Margi th ht ty
(GHz) ng (dB/ | tr/Pa Readin | (dBu (dB) (dBuVv/ n (Degs) | (cm)
(dBuv m) d (dB) g V/m m) (dB)
) (dBuv/ )
m)
1 *1.128 36.87 PKFH 27.9 -23.3 41.47 - - 74 -32.53 156 320 H
*1.129 24.16 | VAIT | 279 | -23.3 28.76 54 -25.24 - - 156 320 H
2 *1.696 35.61 PKFH 29.1 | -211 43.61 - - 74 -30.39 268 307 \Y
*1.697 2398 | VAIT | 29.1 -21 32.08 54 -21.92 - - 268 307 \Y
3 *3.787 39.94 | PKFH | 33.1 | -30.5 42.54 - - 74 -31.46 143 396 H
*3.789 28.55 | VAIT | 33.1 | -30.6 31.05 54 -22.95 - - 143 396 H
4 *11.36 35.39 PKFH 38.2 -23 50.59 - - 74 -23.41 61 327 H
*11.361 24.48 VAT 38.2 -23 39.68 54 -14.32 - - 61 327 H
5 *7.341 38.23 PKFH 35.6 -26.9 46.93 - - 74 -27.07 49 383 \%
*7.342 25.98 | VA1T | 356 | -26.9 34.68 54 -19.32 - - 49 383 \Y
6 *12.693 | 36.15 PKFH | 39.2 -24 51.35 - - 74 -22.65 339 380 \Y
*12.693 | 25.37 | VALT | 39.2 -24 40.57 54 -13.43 - - 339 380 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

8.3. WORST-CASE BELOW 1GHz

SPURIOUS EMISSIONS 30MHz TO 1 GHz (WORST-CASE CONFIGURATION

HORIZONTAL PLOT

UL Fremont — Chamber E | Aug 2016 17:36:17

9
Radioted Emissions - 3 Meters
= Pro ject Number: 16U23796
8 Config:EUT + Charger
Mode BT Worst Case
Tested by:52297
7 5
65]
55
/_E\ ’7
~
3 45 B
S O Tl T CEB U/ T
@
o
35
3
o5l 5 ot ;
By
MM&WWWA thmwav*hwkqwﬂhwm " ,*#ﬁﬁwﬁﬁdw
15 i ﬂf A " A S A ‘
I s S
5
30 180 1088
Frequency (MHz)
Ronge (z) RBU/VBH  Ref/Atin  Dst/fvg Tope S Pio  ¥opsfode Position | Romge (o) RO/ Ref/Atin  Det/fug Tupe Swep Pio  Foups/ode FPosition
{3820 128k(-68) /1 97/1  PEAK/LogPur-Video  fnsec(Auto) 4881 MAXH B-368degs | 3:288-1800 12Bk(-68)/IM G1/18 PERK/LaPur-Videa dmsec(hute)  B3B1 MK B-Jegs H
BT Worse Case.DAT 30315 15 Jul 20814 Rev 9.5 26 Apr 2016

VERTICAL PLOT
UL Fremont — Chamber E 1 Aug 2816 17:36:17

Radioted Emissions - 3 Meters

9

= Pro ject Number:16U23796
8 Config:EUT + Charger
Mode BT Worst Case
Tested by:52297

75

65

55

45

(dBul/m)

35

1006

Frequency (MHz)

Ronge (Hz) REW/BH  Ref/Attn Det/Avg Tupe et Pts  #owps/Mode  Position Ronge (Fiz) RBU/BN  Ref/Atin  Det/fvg Typs Sueep Pte  ¥oups/fode Fosition

BT Worse Case.DAT 383915 15 Jul 2814 Rev 9.5 26 Apr 2816
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
Data
Marker Frequency Meter Det AF T243 Amp/Cbl Correcte QPk Limit Margin Azimut Heigh Polarity
(MHz) Reading(dBu (dB/m) (dB) d (dBuV/m) (dB) h t
V) Reading (Degs) (cm)
(dBuVv/m)

1 30.8925 30.95 Pk 24.5 -31.8 23.65 40 -16.35 0-360 300 H

2 91.795 40.61 Pk 12 -31.4 21.21 43.52 -22.31 0-360 300 H

3 * 251 40.95 Pk 15.4 -30.6 25.75 46.02 -20.27 0-360 100 H

4 30.5525 40.02 Pk 24.8 -31.8 33.02 40 -6.98 0-360 100 \

5 *130.045 39.16 Pk 17.9 -31.2 25.86 43.52 -17.66 0-360 100 \

6 *250.7 40.17 Pk 15.4 -30.6 24.97 46.02 -21.05 0-360 200 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

8.4. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT

UL EMC 1 Aug 2816 22:84:88

185
RF Emissians
- Order Number: 16U23756
E Conf i gurationiEUT + Charger
Mode BT Worst Cose
Tested by / SN:52297
35
75 Peak Limit (dBull/m)
o
-
£
X85
5
T 55 Avg Limit CdBul/ml
“n
el
9 3
345
o 1
3:MmemmemwMMNmﬂMMNwUMMN“MNMMmW
o5
5|
18 2B
Frequency (GHz)
Range (GF2) REUABL  Ref/Atin  Detivg Top  Swsep Ple ¥oups/ode  Lobel Rorge @12 T Rel/aiin Dot/ Top Suen Pre Toupa/fode  Libs
1828 MBI 9/ FERK/ - T6neec(huto) 1202 MM Hor i zantal
18-266H= Test . TST 36915 6 Jon 2615 Rev 9.5 16 Maor 2815

VERTICAL PLOT
UL EMC 1 Aug 2816 22:84:88

RF Emissians

- Order Number: 16023796

E Conf i gurationiEUT + Charger
Hode BT Warst Cose

Tested by / SN:52297

185

35

75 Peck Limit (dBul)/m)

Avg Limit CdBuU/ml

CdBulaltel Uertical

Frequency (GHz)

Ronge (GHz) REWUBH  Ref/Atin  Det/vg Tgp eer Pie Foups/flae  Lobel Ronge (G REW/EY  Ref/Atin  Det/vg Tgp ueet Pes ups/fods  Lobe

18-266Hz Test . TST 38915 6 Jon 2815 Rev 9.5 16 Mar 2015
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016

FCC ID: BCGA1708 IC: 579C-A1708
Data
Marker Frequency Meter Det AF T449 Amp/Cbl Dist Corr Corrected | Avg Limit Margin Peak PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) Limit Margin
(dBuV) (dBuVolts (dBuV/m) (dB)
)
1 18.933 41.8 Pk 325 -25.3 -9.5 39.5 54 -14.5 74 -34.5
2 23.908 434 Pk 34 -23.9 -9.5 44 54 -10 74 -30
3 25.001 44.23 Pk 34.2 -24.6 -9.5 44.33 54 -9.67 74 -29.67
4 18.36 41.37 Pk 32.4 -25.1 -9.5 39.17 54 -14.83 74 -34.83
5 23.955 43.63 Pk 34 -24.3 -9.5 43.83 54 -10.17 74 -30.17
6 25.447 43.83 Pk 34.4 -24.4 -9.5 44.33 54 -9.67 74 -29.67

Pk - Peak detector
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBpuV)
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: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

EUT POWERED BY AC/DC ADAPTER VIA USB CABLE

LINE 1 RESULTS

SUL Fremont, CA CE Room 29 Jul 2816 22:086:12

128
Conducted RFI Uoltage

PV‘DJECt No: 16U23796
186 Mode:BT lorst Case
Mode | /Device: EUT + Charger‘ + Heodset
Test Uolt/Freq: 128U/68H=
9z Test By:44388

78

[

50

dBuU Line-L1

36

Bt !

ot
Yy AL
AAAA PSR

1
Frequency (MHz)

REU/UBN  Ref/fttn Det/Avg Mods
Op/Ca

ups/liade  Label Range CHHz) REW/UB Ref/Attn  Det/Avg Hade ey < HSups/fode Label
Ok(-6dB) /- 82/18 L

Sueep Pis
1s/2.25kHz 133k 1/URIT Line-LI

FCCI5 CE Closs B 15@kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN LC Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)
(MHz) Reading L1 Cables (dB) Reading 15 Class B Margin 15 Class B Margin
(dBuVv) 1&3 dBuv QP (dB) Avg (dB)
1 .159 44.1 Qp 0 0 10.1 54.2 65.52 -11.32 - -
2 .1635 25.83 Ca 0 0 10.1 35.93 - - 55.28 -19.35
3 .23775 34.63 Qp 0 0 10.1 44.73 62.17 -17.44 - -
4 .24675 14.64 Ca 0 0 10.1 24.74 - - 51.87 -27.13
5 483 22.26 Qp 0 0 10.1 32.36 56.29 -23.93 - -
6 48975 2.92 Ca 0 0 10.1 13.02 - - 46.17 -33.15
7 1.88025 14.58 Qp 0 1 10.1 24.78 56 -31.22 - -
8 1.8825 4.27 Ca 0 1 10.1 14.47 - - 46 -31.53
9 6.15975 27.02 Qp 0 1 10.2 37.32 60 -22.68 - -
10 6.1575 17.55 Ca 0 1 10.2 27.85 - - 50 -22.15
11 23.919 8.33 Qp 1 .2 10.4 19.03 60 -40.97 - -
12 23.919 7.13 Ca 1 2 10.4 17.83 - - 50 -32.17

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 15U23796-E1V2 DATE: OCTOBER 20, 2016
FCC ID: BCGA1708 IC: 579C-A1708

LINE 2 RESULTS

1ZQUL Fremant, CA CE Room 29 Jul 2816 22:06:12
8
Conducted RFI Uoltage

Project No: 1623795

186 Mode:BT lorst Case

Model/Device:EUT + Charger + Headset
Test Uolt/Freq: 128U/6BHz

92 Test By:44388

78]

e[

50

dBuU Line-L2

360

Frequency (MHz)

Renge (Hz) REU/UBY Ref/Attn Det/Avg Mode Sueep Pts  ¥5ups/Mode Lobel Range (MHz) RBL/UBY Ref/fttn  Det/Avg Mode ueep Pts  #Sups/Mode Lobel

FCCIS CE Cloee B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN LC Limiter Corrected CFR 47 QP CFR 47 Part Av(CISPR)
(MHz) Reading L2 Cables (dB) Reading Part 15 Margin 15 Class B Margin
(dBuv) 2&3 dBuv Class B QP (dB) Avg (dB)
13 .15225 44.07 Qp 0 0 10.1 54.17 65.88 -11.71 - -
14 .15225 28.92 Ca 0 0 10.1 39.02 - - 55.88 -16.86
15 .22425 36.45 Qp 0 0 10.1 46.55 62.66 -16.11 - -
16 .22875 18.09 Ca 0 0 10.1 28.19 - - 52.49 -24.3
17 771 13.03 Qp 0 0 10.1 23.13 56 -32.87 - -
18 771 4.34 Ca 0 0 10.1 14.44 - - 46 -31.56
19 6.17325 28.2 Qp 0 1 10.2 38.5 60 -21.5 - -
20 6.17325 20.71 Ca 0 1 10.2 31.01 - - 50 -18.99
21 7.872 12.05 Qp 0 1 10.2 22.35 60 -37.65 - -
22 7.872 5.5 Ca 0 1 10.2 15.8 - - 50 -34.2
23 23.919 8.08 Qp 1 .2 10.4 18.78 60 -41.22 - -
24 23.919 7.53 Ca 1 2 10.4 18.23 - - 50 -31.77

Qp - Quasi-Peak detector
Ca - CISPR average detection
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