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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: Al1708
SERIAL NUMBER: CO2RTOOFH4RK
DATE TESTED: JULY 29 - OCTOBER 17, 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:

I MUCOWW: g .
W‘% J "m.& GQ (/)

MENGISTU MEKURIA JINGANG LI
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, KDB 558074 D01 v03r05, ANSI C63.10-2013, RSS-GEN Issue 4, and
RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
[ ] Chamber B X] Chamber E
[ ] Chamber C 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%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power [ Output Power
Range (dBm) (mW)
(MHZz)

2402 - 2480 BLE 4.81 3.03

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 4.2

Antenna Gain Chain 0 (dBi)

5.4. SOFTWARE AND FIRMWARE

The firmware version installed in the EUT during testing was v91 ¢5459
5.5. WORST-CASE CONFIGURATION AND MODE

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

The output power for PSD and spurious tests was set higher than maximum for the purposes of
testing only.

Worst-case data rates as provided by the client were:
Based on the baseline scan, the worst-case data rates were:

BLE: 1 Mbps.

The EUT was investigated with and without AC Charger. And the worst was determined to be
EUT 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)

1 DC 1 Lightning | Un-Shielded 2 NA
2 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

intenna,"ﬂ.mp E Remote

BT I | | ;

earphone | i Spectrum Anakzer
2 i
1 :
( ) |
AC/DC adapter
AC Source 5
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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 %"\I |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, .
Sunol Sciences 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 .
Agilent N9030A MY52350675 | 11/15/2016
to 44GHz
Spectrum Analyzer, PXA, 3Hz .
P y Agilent N9030A MY51380911 | 10/15/2017
to 44GHz
Power Meter, P-series single .
Agilent N1911A GB45100212 9/25/2017
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 8/14/2017
Amplifier, 1to 26.5GHz, .
P Sroh Keysight 8449B 3008A04710 | 7/5/2017
23.5dB Gain minimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz [Rohde & Schwarz ESCI7 100935 9/10/2017
LISN for Conducted Emissions .
Fischer 50/250-25-2 161124 9/16/2017
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
6 dB BW: KDB 558074 D01 v03r05, Section 8.1.
Output Power: KDB 558074 D01 v03r05, Section 9.1.2.

Power Spectral Density; KDB 558074 D01 v03r05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1.

Band-edge: KDB 558074 D01 v03r05, Section 12.1.
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DATE: OCTOBER 17, 2016
IC: 579C-A1708

ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 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)
BLE 0.532 1.250 0.426 42.56% 3.71 1.880

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Agilent Spectrum Analyzer - Swept SA

il RL RF S0Q DO SEMSEINT] ALIGN AUTO 02:37:03PM Jul 29, 2016

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

10 dBidiv._ Ref 0.00 dBm
Log

#Avg Type: RMS TRACE[- 03 15 6 Frequency
T

oeT|P
Auto Tune

-10.0

-200

CenterFreq

2.402000000 GHz

StartFreq

2.402000000 GHz

Stop Freq

2.402000000 GHz

Center 2.402000000 GHz

Res BW 8 MHz #VBW 50 MHz

(A vooel Rl 6] R ] T —Fcion
A2

t (A) 532.0 us (&)
1220 ms

k.

t
t (4 1.280 ms (4) A
t 1220 ms -13.84 d

(Y- RN Y NN

Span 0 Hz CFstep

8.000000 MHz
[Auto Man

Freq Offset,
0 Hz|
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DATE: OCTOBER 17, 2016

IC: 579C-A1708

7.2.

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (1)

6 dB BANDWIDTH

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2) (MHZz) (MHZz)
Low 2402 0.649 0.5
Middle 2440 0.648 0.5
High 2480 0.639 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 08:56:24 Aug 12, 2016

RL

Freq/Channel

Ref 28 dBm

#Atten 20 dB

a Mkrl B648.7 kHz
8.31 dB

#Peak

-0.9
dBm

LgAv

M1 52
53 FC

AA
£0f

50k

Swp

Center 2,402 980 8 GHz
#Res BH 106 kHz

#YBH 388 kHz

Span 1.5 MHz
#Seep 260 ms (1001 pts)

Center Freq
2. 468200008 GHz
StartFreq
2.4@125008 GHz
Stop Freq
248275008 GHz

CF Step
150.000088 kHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

—=

6 dB BANDWIDTH MID CH

. Keysight Spectrum Analyzer - APv5.11(071516),38004, Chamber G

[ =

RL | RF [s00 pC |

| SENSE:NT|

| ALIGN AUTO

[01:37:38 PM Aug 11, 2016

[Center Freq 2.440000000 GHz

PNO: Wide (
IFGain:Low

Ref Offset11.5 dB

10 dBidiv  Ref 21.50 dBm
Log

— Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS

3456

Frequency

Auto Tune

CenterFreq|

2.440000000 GHz

StartFreq
2.439250000 GHz

Stop Freq|
2.440750000 GHz

CF Step

150.000 kHz|

Auto Man

Freq Offset

0Hz

Scale Type

Center 2.4400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 1.500 MHz Lin
Sweep 20.00 ms (1001 pts)

STATUS
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6 dB BANDWIDTH HIGH CH

' Keysight Spectrum Analyzer - APvS.11(071516)39004, Chamber G ==
M RL | RF [soe bc | | | SENSE:INT] | ALIGN AUTO  [01:39:21 PMAug 11, 2016 Frequenc
[Center Freq 2.480000000 GHz ) #Avg Type: RMS ezl 23 quency

PNO: Wide T 1rig: Free Run

|FGainLow  #Atten: 20 dB

Auto Tune|

Ref Offset 115 dB
l%gsldiv Ref 21.50 dBm

Center Freq
15 2.480000000 GHz

StartFreq
2.479250000 GHz

stop Freq|
2480750000 GHz

CF Step|
150.000 kHz|
[Auto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.4800000 GHz Span 1.500 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG STATUS

Page 18 of 52
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: 16U23796-E2V2
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DATE: OCTOBER 17, 2016

IC: 579C-A1708

7.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

99% BANDWIDTH

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth or to 1% of the span. The VBW is set to 3 times the RBW. The sweep time
is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MH2) (KHz)
Low 2402 914.28
Middle 2440 914.89
High 2480 898.02
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99% BANDWIDTH

99% BANDWIDTH LOW CH

= Keysight Spectrum Analyzer - Occupied BW.

[E=REE =

X RU | RF [s00 b |

| SENSE:NT| |

ALIGN AUTO [01:43:15 PMAUg 11, 2016

[Center Freq 2.402000000 GHz

#FGain:Low

| Center Freq: 2.402000000 GHz
| —— Trig: Free Run

#Atten: 20 dB

Radio Std: None

Avg|Hold: 10/10

Radio Device: BTS

Ref Offset 115 dB
15 dBJdiv Ref 25.00 dBm

Log

Frequency

10.0

-5.00

-200

CenterFreq|
2.402000000 GHz|

-35.0

-60.0

-65.0

-80.0

-95.0

-110

Center 2.402 GHz
#Res BW 18 kHz

#VBW 356 kHz

Span 3 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

Total Power

914.28 kHz

-23.138 kHz
1.253 MHz

x dB

99% BANDWIDTH MID CH

% of OBW Power

3.07 dBm

99.00 %
-26.00 dB

CF Step|
300.000 kHz

JAuto Man|

Freq Offset|
0 Hz|

. Keysight Spectrum Analyzer - Occupied BW.

[ =

RL | RF [s00 pC | |

| SENSE:NT| |

ALIGN AUTO

[01:42:37 PM Aug 11, 2016

w
[Center Freq 2.440000000 GHz

‘ #FGain:Low

| Center Freq: 2.440000000 GHz
—— Trig: FreeRun
#Atten: 20 dB

Avg|Hold: 10/10

Radio Std: None

Radio Device: BTS

Ref Offset 115 dB
15 dBidiv Ref 25.00 dBm

Log

Frequency

10.0

-5.00

-200

CenterFreq|
2.440000000 GHz|

-36.0

-50.0

-65.0

-20.0 (UL R

-96.0

-110

Center 2.44 GHz
#Res BW 18 kHz

#VBW 356 kHz

Span 3 MHz
#Sweep 100 ms

Occupied Bandwidth
914.89 kHz

-25.370 kHz
1.253 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

2.44 dBm

Auto

CF Step
300.000 kHz
Man

99.00 %

Freq Offset
0Hz

-26.00 dB
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016
IC: 579C-A1708

99% BANDWIDTH HIGH CH

e Keysight Spectrum Analyzer - Occupied BW.

=R ==

M RL | RF [s0e oc |

| SENSE:INT] ALIGN AUTO  [01:41:42 PMAug 11,2016

[Center Freq 2.480000000 GHz

#FGain:Low

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

Radio Std: None
Avg|[Hold: 1010

Radio Device: BTS

Ref Offset 11.5 dB
15 dB/div Ref 25.00 dBm

Log

Frequency

100

-6.00

-20.0

2.480000000 GHz|

Center Freq

-35.0

-50.0

65,0 fr-r

0.0 P LT B Y g ]
-95.0

-110

Center 2.48 GHz
#Res BW 18 kHz

Span 3 MHz

#/BW 56 kHz #Sweep 100 ms

Occupied Bandwidth
898.02 kHz

-63.420 kHz
1.276 MHz

Transmit Freq Error
x dB Bandwidth

[Auto

Total Power 1.34 dBm

CF Step|
300.000 kHz|
Man|

% of OBW Power 99.00 %

Freq Offset|
0 Hz|

x dB -26.00 dB
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016

IC: 579C-A1708

7.4.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

RESULTS
ID: 43573 Date: 10/17/16
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 4.52
Middle 2440 4.58
High 2480 4.67
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REPORT NO: 16U23796-E2V2

FCC ID: BCGA1708

DATE: OCTOBER 17, 2016

IC: 579C-A1708

7.5.

LIMITS

FCC §15.247 (b)

IC RSS-247 (5.4) (4)

OUTPUT POWER

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

RESULTS

ID: 43573 Date: 10/17/16

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 4.66 30 -25.340
Middle 2440 4.73 30 -25.270
High 2480 4.81 30 -25.190
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016

IC: 579C-A1708

7.6.

LIMITS

POWER SPECTRAL DENSITY

FCC §15.247 (e)

IC RSS-247 (5.2) (2)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2402 3.26 8 -4.74
Middle 2440 3.25 8 -4.75
High 2480 3.36 8 -4.64
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016
IC: 579C-A1708

POWER SPECTRAL DENSITY

PSD LOW CH

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

ALIGN AUTO 11:40:13 PM Jul 30, 2016

PNO: Wide G, 119:Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 115 dB
Ref 20.00 dBm

#Avg Type: RMS

TRACE[T 345 6

Frequency

T
CET|P R T

Mkr1 2.401 997 0 GHz
3.26 dBm

Auto Tune|

A/

2.402000000 GHz

Center Freq|

2.401250000 GHz

StartFreq

2.402750000 GHz

Stop Freq|

[Auto

CF Step|
150.000 kHz|
Man

Center 2.4020000 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 1.500 MHz
Sweep 1.60 ms (1001 pts)

STATUS

Freq Offset|
0 Hz|

PSD MID CH

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

L RF 50 Q SENSE!INT

ALIGN AUTO 11:44:29 PM Jul 30, 2016

PNO: Wide 0 1h4g:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 11.5 dB
Ref 20.00 dBm

#Avg Type: RMS

TRACE[T 555 6

Frequency

T
DET|P R

Mkr1 2.439 992 § GHz
3.25 dBm

Auto Tune

10 dBidiv
Log

i

2.440000000 GHz

CenterFreq|

2.439250000 GHz

StartFreq

2.440750000 GHz

Stop Freq|

[Auto

CF Step
150.000 kHz
Man

Center 2.4400000 GHz
#Res BW 30 kHz

UE]

#VBW 91 kHz

Span 1.500 MHz
Sweep 1.60 ms (1001 pts)

STATUS

Freq Offset
0Hz
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

PSD HIGH CH

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

L RF S0 DC SEMSE!INT] ALIGHN AUTO 11:58:52 PM Jul 30, 2016 Fi
r #Avg Type: RMS TRACE ‘ EEET requency

PNO: Wide O 1rig: Free Run e
\FGainiLow — #Atten: 20 dB DETIP 1M

Auto T
Ref Offset 115 dB Mkr1 2.479 982 0 GHz uto Tune
1L(‘J,gBldiv Ref 20.00 dBm 3.36 dBm

Center Freq
2.480000000 GHz

StartFreq|
2.479250000 GHz

Stop Freq|
2.480750000 GHz

CF Step|
150.000 kHz|
[Auto Man

Freq Offset|
0 Hz|

Center 2.4800000 GHz Span 1.500 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 1.60 ms (1001 pts)

MSG STATUS
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

7.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

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

ALIGN AUTO 07:06:24 PM Jul 30, 2016

L RF 500  OC |
[Center Freq 2.400000000 GHz #Avg Type: RMS TRACE[T 345 6 Frequency

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

Y
\FGainiLow — #Atten: 20 dB pErlF HNNNH

Mkr2 2.400 00 GHz Auto Tune
Ref Offset11.5 dB
10 gBiciv Ref 10.00 dBm s h

0.00

CenterFreq|
100 ——==1| 2400000000 GHZ
=200

=300

StartFreq
2.395000000 GHz|

-400

500

&00

700 Stop Freq
. 2.405000000 GHz|

Center 2.400000 GHz Span 10.00 MHz CF Ste,
Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 1.000000 MH‘:

[so] % | v | FUNCTION ] FUNCTIONWIDTH] _FUNCTION VALUE futo Man
1 2.400 00 GHz £6.442 dBm
2.400 00 GHz £6.442 dBm

Freq Offset|
0 Hz|

LOW CH SPURIOUS

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

it i3 ELETS SENSEIINT| ALIGN AUTO OLH38 AMIUBE, o0LE | |
| #Avg Type: RMS TRAERT5 15 6 Frequency
PNO: Fast o 1rg:Free Run T
\FGainiLow © #Atten: 20 dB DEr|F NN NN

Auto Tune
Mkrd 22.726 5 GHz
Ref Offset 11.5 dB
1ngBIdiv Reef 2(?.900 dBm -52.39 dBm

oo 1

CenterFreq|
000 13.015000000 GHz
-10.0

1512 dem}

=200

StartFreq
30.000000 MHz,

-300

-40.0
4
00 M

0 WWW&HM Stop Freq
700 I ‘ ‘ ‘ ‘ ‘ ‘ | 26.000000000 GHz

Start 30 MHz Stop 26.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts;

CF Step
2.597000000 GHz|

| FUNCTION [ FUNC FUUNCTION VALUE [Auto Man

L ]

2,402 0 GHz 3.66 dBm
38762 GHz 6389 dBm
72127 GHz 6588 dBm Freq Offset
227265 GHz 5239 dBm oH2
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016
IC: 579C-A1708

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

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

RF

ALIGN AUTO 11:15:50 PM Jul 30, 2016

L
[Center Freq 2.440000000 GHz

Ref Offset 115 dB

10dBidiv Ref 10.00 dBm
Log

PNO: Wide G, 119 Free Run
IFGain:Low

#Avg Type: RMS TRACE‘ 3456

Frequency

Avg|Hold:>100/100 T
cerfP MNR N

Mkr1 2.440 00 GHz
5.210 dBm

#Atten: 20 dB

Auto Tune|

-17.24 cBm|

Center Freq|
2.440000000 GHz

StartFreq
2.435000000 GHz|

Stop Freq|
2.445000000 GHz|

CF Step|
1.000000 MHz|

[Auto Man|

Center 2.440000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.00 ms (1001 pts)

STATUS

Freq Offset|
0 Hz|

MID CH SPURIOUS

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

RL RF S09

SEMSEINT ALIGN AUTO 01:29:03 AM Jul31, 2016

PNO: Fast
IFGain:Low

T Trig:Free Run
)

#Avg Type: RMS TRACE‘ 3456

Frequency

TY
#Atten: 20 dB DEr|F HHNN R

Ref Offset 11.5 dB
Ref 20.00 dBm

Mkr4 5.054 5 GHz
-54.52 dBm

10 dB/div
Log

100 1

000

-100

Auto Tune

CenterFreq|
13.015000000 GHz

-17.24 tBm|

=200

-30.0

-A00

500

00 WMWWM
00
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;

2.440 0 GHz
3.2635 GHz
37320 GHz
5.054 5 GHz

NV ~NOREWN =

UNCTON W
1.02 dBm

£6.10 dBm

£4.36 dBm

£452 dBm

CF Step
2.597000000 GHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016
IC: 579C-A1708

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

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

ALIGN AUTO

07:15:45 PM Jul 30, 2016

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

\FGainiLow — #Atten: 20 dB

#Avg Type: RMS
Avg|Hold:>1001100

TRACE[T 345 6

Frequency

T
cerfP MNR N

Ref Offset 11.5 dB
EO ¢Bidiv  Ref 10.00 dBm
og

Mkr1 2.480 00 GHz

5.095 dBm

Auto Tune|

0.00 *

-100

BEEIEED

=200

Center Freq|
2.483500000 GHz

=300

-400

StartFreq

500

2.478500000 GHz

&00

-700

00

Stop Freq|
2.488500000 GHz|

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 5.00 ms (1001 pts)

Span 10.00 MHz

CF Step|
1.000000 MHz|

FUNCTION

2.480 00 GHz
2.486 27 GHz
2.483 50 GHz

5.095 dBm
£8.284 dBm
80517 dBm

FUINC

[Auto Man|

Freq Offset|
0 Hz|

HIGH CH SPURIOUS

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

ALIGN AUTO

01:30:55 AM Jul 31, 2016

RL RF S0Q
|

PNO: Fast o 1rg:Free Run

\FGaindLow — FAtten: 20 dB

#Avg Type: RMS

TRACE[T 55 6

Frequency

T
per|P NH NN N

Ref Offset 11.5 dB
Ref 20.00 dBm

10 dB/div
Log

Mkr4 4.522 8 GHZ

-55.89 dBm

0o 1

000

-100

Auto Tune

CenterFreq|
13.015000000 GHz

~T4.91 dem}

=200

-300

-00

500

T e ey A Sl
-B0.0
=700

|

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

FUNCTION

2.479 6 GHz
3.047 1 GHz
38281 GHz
4622 8 GHz

1.00 dBm
£6.20 dBm
£5.04 dBm
£5.89 dBm

FUNC

FUNCTION VALUE

CF Step
2597000000 GHz
[Auto Man

Freq Offset
0Hz
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 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 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

For 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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 16U23796-E2V2

FCC ID: BCGA1708

DATE: OCTOBER 17, 2016
IC: 579C-A1708

8.2.

ABOVE 1 GHz

8.2.1. RESTRICTED BANDEDGE

LOW CH

el Frem

ANNEL RESTRICTED, HORIZONTAL

F

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

1 *2.39 39.32 Pk 32.1 -20.9 0 50.52 74 -23.48 334 367 H
2 *2.376 42 Pk 32.1 -20.9 0 53.2 - - 74 -20.8 334 367 H
3 *2.39 29.69 RMS 32.1 -20.9 3.71 44.6 54 -9.4 - - 334 367 H
4 *2.384 30.83 RMS 32.1 -20.9 3.71 45.74 54 -8.26 334 367 H

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

RMS - RMS detection
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

LOW CHANNEL RESTRICTED, VERTICAL

el Fremont

F

tricted Bondedge

DATA
Marker Frequency Meter Det AF Amp/Cbl DC Corr Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T344 [IFltr/Pad (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 38.93 Pk 32.1 -20.9 0 50.13 - - 74 -23.87 349 361 \
2 *2.31 42.35 Pk 31.7 -20.9 0 53.15 - - 74 -20.85 349 361 \
3 *2.39 29.7 RMS 32.1 -20.9 3.71 44.61 54 -9.39 - - 349 361 \
4 *2.349 31.1 RMS 31.9 -20.9 3.71 45.81 54 -8.19 - - 349 361 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HIGH CHANNEL RESTRICTED, HORIZONTAL

el Fremo

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

1 *2.484 40.56 Pk 323 -21 0 51.86 - - 74 -22.14 333 340 H
2 2.503 42.63 Pk 323 -20.9 0 54.03 - - 74 -19.97 333 340 H
3 *2.484 29.86 RMS 32.3 -21 3.71 44.87 54 -9.13 - - 333 340 H
4 *2.484 31.3 RMS 323 -21 3.71 46.31 54 -7.69 - - 333 340 H

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

RMS - RMS detection
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REPORT NO: 16U23796-E2V2

DATE: OCTOBER 17, 2016
FCC ID: BCGA1708

IC: 579C-A1708

HIGH CHANNEL RESTRICTED, VERTICAL

el Fremo

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

1 *2.484 40.61 Pk 32.3 -21 0 51.91 - 74 -22.09 347 378 \4
2 2.534 41.84 Pk 32.2 -20.8 0 53.24 - - 74 -20.76 347 378 Vv
3 *2.484 30.39 RMS 323 -21 3.71 45.4 54 -8.6 - - 347 378 \
4 2.535 31.14 RMS 32.2 -20.8 3.71 46.25 54 -7.75 - - 347 378 \

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

RMS - RMS detection
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REPORT NO: 16U23796-E2V2

FCC ID: BCGA1708

DATE: OCTOBER 17, 2016

IC: 579C-A1708

8.2.2. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

18

HEUL Fremont — Chomber E 29 Jul 2816 14:16:084
Roadioted Emissions 3-Meters
= Project Number: 16U23796
18 Config:EUT + Charger
Mode :BLE 24@2MH=z
Tested by:52277
9’:
8?
Peak Limit (dBulU/m)
75
‘e
3 5
3 6 ‘
@
< fvg Limit (dBuU/m)
55
= L Aamuﬁ*”’*“d
4 e 4 i
| MW 3 " T
3:mmmww”ﬁ s ‘ s
25
1 [z)
Frequency (GHz)
Range (6H) REI/UBN  Ref/Attn  Det/fvg Tupe Sueep Pts  Foups/ods  Position Range (62 REN/BN  Ref/Atin  Det/Avg Type Pts  5ups/Mode  Position
1-3 NG-38)/3B 1B7/18 PESK/Pir Avg(RMS)  Semsec(futo) 6AB  MAXH B-366degs| 3:3-18 IN(-3dB)/3Bk  B1/B  PES/Pur Pvg(RIS)  3nsec(Auto) 1B HAK 836
BLE 24B2MHz (Low) .DAT 38915 29 Dec 2815

Rev 9.5 26 fpr 2816

LOW CHANNEL VERTICAL

[

UL Fremont — Chamber E

29 Jul 2816

14:16:84

Rodioted Emissions 3-Meters

Project Number: 16023796
Config:EUT + Charger
Mode :BLE 24B2MHz

Tested by:52277

CdBul/m)

Avg Limit C(dBul/m)

Frequency (GHz)

18

Range (GHz) RE/UBU

Ref/Attn

Det/Avg Tupe

Pts  ¥owps/Mode FPosition

Ronge (6Hz) RBW/UBL

Ref/btin  Det/fvg Tups

Pte  #5ups/Mode Position

BLE 2482MHz (Low) .DAT 3@915 29 Dec 2815

Rev 9.5 26 fpr 2816
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REPORT NO: 16U23796-E2V2
FCC ID: BCGA1708

DATE: OCTOBER 17, 2016
IC: 579C-A1708

DATA
Markers Frequency Meter Det AF T711 Amp/Cbl DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) IFltr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
1 *1.251 36.67 PK2 29 -22.6 0 43.07 - - 74 -30.93 228 173 H
*1.25 25.19 MAv1 28.9 -22.6 3.71 35.2 54 -18.8 - - 228 173 H
2 *1.458 35.58 PK2 28.3 -21.8 0 42.08 - - 74 -31.92 53 385 \4
*1.456 24.69 MAv1 28.3 -21.9 3.71 34.8 54 -19.2 - - 53 385 \4
3 *3.934 39.9 PK2 333 -29.6 0 43.6 - - 74 -30.4 128 339 H
*3.932 29.02 MAv1 33.3 -29.6 3.71 36.43 54 -17.57 - - 128 339 H
4 *8.241 38.27 PK2 35.8 -27 0 47.07 - - 74 -26.93 236 328 H
*8.241 27.57 MAv1 35.8 -27 3.71 40.08 54 -13.92 - - 236 328 H
5 * 4,805 45.97 PK2 34 -29.8 0 50.17 - - 74 -23.83 154 276 \4
* 4,804 36.63 MAv1 34 -29.8 3.71 44.54 54 -9.46 - - 154 276 \4
6 *8.133 37.25 PK2 35.7 -25.5 0 47.45 - - 74 -26.55 158 201 \
*8.134 26.27 MAv1 35.7 -25.5 3.71 40.18 54 -13.82 - - 158 201 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

MID CHANNEL HORIZONTAL
UL Fremont — Chomber E i 29 Jul 2016 15:47:87

Radioted Emissions 3-Meters

[

- Pro ject Number:16U23796
18 Config:EUT + Charger
Mode :BLE 244@8MHz
Tested by:52277

95

85

5 Peak Limit (dBulU/m)

65

CdBul/m)

Avg Limit C(dBul/m)
55

45

. ettt
b

[z
Frequency (GHz)

Range (GHz) RELI/UBY Ref/Attn  Det/fvg Tupe
1-3 1HC-3dB)/ 30k 187/18 PEAK/Pur Avg(RHS

Ps  Houps/ode P Range (BHz) REWUBU  Ref/Atin Det/Avg Type Suesp. Pte  #5ups/fode Po
fAkH B s| 3:3-18 IM(-3B)/3k  BI/B FERK/Pur Avg(RNS)  3%neec(huto) 18k HAXH e

FCC Port15C 2.4GHz RSE.TST 30815 29 Dec 2815 Rev 3.5 26 Apr 2416

LOW CHANNEL VERTICAL
UL Fremont — Chomber E 29 Jul 26816 15:47:87
i Radiated Emissions 3-Meters

[

- Pro ject Number:16U23796
18 Config:EUT + Charger
Mode :BLE 2448MHz
Tested by:52277

95

Peak Limit (dBuU/m)

CdBul/m)

Avg Limit (dBulU/m)

Frequency (GHz)

Range (GHz) RElI/UBU Ref/Attn Det/fvg Tupe Sueep Pts #oups/Mode Position Range (GHz) RBU/UB Ref/Atin Det/fvg Tupe uee, = #5ups/fode

FCC Port15C 2.4GHz RSE.TST 36815 29 Dec 2815 Rev 3.5 26 Apr 2416
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REPORT NO: 16U23796-E2V2

FCC ID: BCGA1708

DATE: OCTOBER 17, 2016

IC: 579C-A1708

DATA
Markers Frequency Meter Det AF Amp/Cbl DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T711 IFltr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)

1 *1.362 36.48 PK2 29.2 -22.1 0 43.58 - - 74 -30.42 207 290 H
*1.36 25.24 MAv1 29.2 -22.1 3.71 36.05 54 -17.95 - - 207 290 H
2 *1.692 36.37 PK2 29 -21.1 0 44.27 - - 74 -29.73 263 261 \
*1.693 25.05 MAv1 29 -21.1 3.71 36.66 54 -17.34 - - 263 261 \
3 *5.107 40.77 PK2 34 -29.9 0 44.87 - - 74 -29.13 99 339 H
*5.103 29.2 MAv1 34 -29.8 3.71 37.11 54 -16.89 - - 99 339 H
4 *9.094 37.38 PK2 36.1 -26.2 0 47.28 - - 74 -26.72 281 263 H
*9.091 26.88 MAv1 36.1 -26.2 3.71 40.49 54 -13.51 - - 281 263 H
5 *3.885 40.22 PK2 333 -30.6 0 42.92 - - 74 -31.08 261 334 \
*3.886 29.72 MAv1 333 -30.5 3.71 36.23 54 -17.77 - - 261 334 \
6 *11.71 35.79 PK2 38.6 -22.5 0 51.89 - - 74 -22.11 239 162 \
*11.712 25.33 MAv1 38.6 -22.5 3.71 45.14 54 -8.86 - - 239 162 \

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

PK3 - FHSS Method: Maximum Peak

VB10Hz - FHSS Method: 10Hz Video Bandwidth
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

HIGH CHANNEL HORIZONTAL

~UL Fremont - Chomber F 29 Jul 2816 14:48:43
Rodioted Emissions 3-Meters

Project Number: 16023796

185 : Config:EUT / Charger

Mode :BLE 2488 MHz
Tested by:39472

I

g5

a5

Peok Limit (dBuU/m)
75

65

CdBul/m2

Avg Limit (dBuU/m)
55

MMW

35

25

8
Fregquency (GHz)

Range (GHz) RElI/UBW Ref/Attn Det/Avg Type Sueep Pts  #5ups/Mode Fosition Range (GHz) REl/UBU Ref/Attn Det/Avg Type Sueep Pts #ups/Mode FPosition
1-3 1HC-3d8) /30 187/18 PEAK/Pur Avg(RNS)  SZnsec(Auto) BAA1  MAXH 8-360cegd  3:3-18 1MC-34B) /301 87/8 PEAK/Pur Avg(RMS)  3UZnsec(futod 18k HAKH 8-360cegs H

FCC Port!5 Subpart C 2.4GHz RSE Avg Fix.TST 33554 28 Jun 2616 Rev 9.5 26 Apr 26816

HIGH CHANNEL VERTICAL
UL Fremont - Chomber F 29 Jul 2816 14:48:43

Rodioted Emissions 3-Meters

I

- Project Number:16U23796
18 ConfigiEUT / Charger

i Mode :BLE 2488 MHz
Tested by:39472

g5

Peak Limit (dBuU/m)

CdBul/m)

Avg Limit C(dBuU/m)

Frequency (GHz)

Range (GHz) E Ref/Attn Det/fvg Type v Fte #oupe/Mode Fosition Range (GHz) REli/ UG Ref/Attn  Det/Avg Type e Fts #5ups/Mode

FCC Port!5 Subpart C 2.4GHz RSE Avg Fix.TST 33554 28 Jun 2616 Rev 5.5 26 Apr 2816
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marker Frequency Meter Det AF Amp/Cbl DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T344 IFItr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dB)
1 *3.781 38 PK2 33.4 -28.9 0 42.5 - - 74 -31.5 37 225 H
*3.782 27.89 MAv1 33.4 -28.9 3.71 36.1 54 -17.9 - - 37 225 H
2 *4.961 40.22 PK2 34.2 -28.5 0 45.92 - - 74 -28.08 324 360 H
*4.961 27.81 MAv1 34.2 -28.5 3.71 37.22 54 -16.78 - - 324 360 H
3 *7.438 35.93 PK2 35.6 -25.8 0 45.73 - - 74 -28.27 125 244 H
*7.441 25.25 MAv1 35.6 -25.9 3.71 38.66 54 -15.34 - - 125 244 H
4 *3.862 39.6 PK2 334 -28.2 0 44.8 - - 74 -29.2 357 321 \
* 3.862 27.79 MAv1 33.4 -28.2 3.71 36.7 54 -17.3 - - 357 321 \
5 *4.96 38.97 PK2 34.2 -28.5 0 44.67 - - 74 -29.33 17 271 \
*4.96 28.46 MAv1 34.2 -28.5 3.71 37.87 54 -16.13 - - 17 271 \4
6 *7.442 35.54 PK2 35.6 -25.9 0 45.24 - - 74 -28.76 348 133 \
*7.441 25.23 MAv1 35.6 -25.9 3.71 38.64 54 -15.36 - - 348 133 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

~UL Fremont — Chamber E I Aug 2816 17:59:69
Rodiated Emissions - 3 Meters

9

- Project Number: 16023796
8 Config:EUT + Charger
Mode BLE Worst Cose
Tested by:52297

75

CdBul/m)

" N N il

g M‘*WWW

L) 18008
Frequency (MHz)

RBLL/ Bl Ref/Atin  Del/fvg Tpe Sueep Pis  #Swps/Mode FPosition Range (FHz) RELI/UBL Ref/Attn Det/Avg Type Sueep Pis #5ups/Mode Positian
128k(-68)/11  97/18 PEAK/LogPur-Video  Insec(huta) 4881 MAXH B-36Bdegs| 3:280-1028 120k(-6dB)/ 1M 97/18  PERK/ALogPur-Video 3msec(Ruto) 8BA1  MAXH B-360degs H
|
|

FCC Part15C 38-18@6MHz TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2016

VERTICAL: PLOT

UL Fremont — Chomber E I Aug 2816 17:59:89
Rodicoted Emissions - 3 Meters

9

- Pro ject Number: 16023796
8 Config:EUT + Charger
Mode :BLE Worst Case
Tested by:52297

75

65

Crmrtlapuy/md

C(dBul/m)

10080
Frequency (MHz)

Range (HHz) RELI/UBU Ref/Attn Det/fvg Tupe e Fts #5ups/Mode Positien Range (MHz) RBLI/UBH Ref/Attn Det/fvg Tupe Sueep Pts #5ups/Mode Fosition

FCC Port15C 36-1@@@MHz . TST 38815 15 Jul 2814 Rev 3.5 26 Apr 2416
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading T243 (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 30.595 35.44 Pk 24.7 -31.8 28.34 40 -11.66 0-360 299 H
2 31.4875 44.77 Pk 24 -31.8 36.97 40 -3.03 0-360 100 \
31.490 41.3 Qp 23.9 -31.8 334 40 -6.6 40 101 \
3 91.6675 44.01 Pk 11.9 -31.4 24.51 43.52 -19.01 0-360 100 \
4 *250.7 40.64 Pk 15.4 -30.6 25.44 46.02 -20.58 0-360 100 H
5 *126.5175 42.08 Pk 18 -31.2 28.88 43.52 -14.64 0-360 100 \
6 *250.7 39.4 Pk 15.4 -30.6 24.2 46.02 -21.82 0-360 200 \

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

Qp - Quasi-Peak detector

Page 43 of 52

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: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

8.4. WORST-CASE 18 to 26 GHz

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

HORIZONTAL PLOT

~UL EMC 1 Aug 2816 21:48:82
RF Emissiaons

o Order Nurber: 16023796

E Canf igurat ioniEUT + Charger
flode :ELE Uorst Case

Tested by / SN:52297

18

35
75 Peak Limit (dBul/m)
E
)
S
R 65
5
T 55 Avg Limit CdBuU/md
%
+
BRI z 3
3
& ; rmﬂmmmwmewawwﬂwhmmmwwmeMWMkmwwwvWMWWMNWwNM¢wMw”jk%wwmvwﬁm“wmww%wwwwmmWWM
3K*@mewMwmAﬁMM#meMJNmewwaNwmwmﬁ
o5
5
18 26
Frequency (GHz)
Range (6z) REUVE  Rei/fitn  Det/hvg Tup  Swecp Pio #wpaoc  Lobel Range GHo) RBUARS  Ref/fitn  Det/fvg Tup  Sueen Pio toups/ode Lok
1:18-2 WCIB/M T PEMK - Buto 128 Wt Hori zartal
BLE Worst Case DAT 38915 6 Jan 26815 Rev 9.5 16 Mar 2815

VERTICAL: PLOT

~UL EMC 1 Aug 2816 21:48:82

1a

RF Emissians

- Orcer Number: 16023796
E Configuration:EUT + Charger
Mode BLE Worst Case
Tested by / SN:52297

a5

Feak Limit (dBuU/m)

75

65

Avg Limit CdBul/m)

55

45

CdBulalte) Uertical

35

Frequency (GHz)

Renge (Giiz) REWUEH  Ref/Aitn  Det/fug Tup Sueep Pie #owpsillade  Lobel Ronge (6! REU/AEM  Ref/Atin  DetéAvg Tun Sweep Pts ups/fede  Lobe

BLE lWorst Case.DAT 3@S15 6 Jan 2815 Rev 9.5 16 Mar 2P15
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016

FCC ID: BCGA1708 IC: 579C-A1708
DATA
Marker Frequenc Meter Det AF T449 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
y Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) Limit Margin
(GHz) (dBuVv) (dBuVolts) (dBuVv/m) (dB)
1 18.107 41.5 Pk 32.5 -25.5 -9.5 39 54 -15 74 -35
2 23.908 43.73 Pk 34 -23.9 -9.5 44.33 54 -9.67 74 -29.67
3 25.101 43.6 Pk 34.3 -24.4 -9.5 44 54 -10 74 -30
4 18.853 41.43 Pk 32.5 -25.1 -9.5 39.33 54 -14.67 74 -34.67
5 24.028 43.1 Pk 34 -24.1 -9.5 43.5 54 -10.5 74 -30.5
6 24.974 44.67 Pk 34.2 -24.2 -9.5 45.17 54 -8.83 74 -28.83

PK - Peak detector
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 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 (dBuV)
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: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

EUT POWERED BY AC/DC ADAPTER VIA USB CABLE

LINE 1 RESULTS

128UL Fremont, CA CE Room 29 Jul 2816 22:17:16
Conducted RFI Uoltage
Project No: 1623796
186 Mode:BLE Worst Case
Mode|/Device EUT + Charger + Headset
Test Uolt/Freq:128U/68Hz
9z Teet By:44388
78
:‘ 64
¢ @J\\ CFR 47 Fort {5 Clase B Avg
3 50 5
>
>
g |2 i ‘
B
A\ 4 3\\ ol
\ e " i
22y T I
~/ \ H H
\ 5 i ! " i it )
i S B Y
A A pAY
-6
15 1 iz) 30
Frequency (MHz)
Range (MHz) REU/VBU Ref/Attn  Det/Avg Mode Sueef Pis  #Sups/Mode  Lobel Ronge (MHz) RBU/UBU Ref/Attn  Det/fivg Mode Sueep. Pts  #Sups/Mode  Label
1:.15-38 9k (-6dB) /- 82/10 Op/Ca 18/2.25kHz  13.3 1/URIT Line-| Ll
FCCI5 CE Clucs & 15BkHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Part Av(CISPR)
(MHz2) Reading Cables (dB) Reading Part 15 Margin 15 Class B Margin
(dBUV) 1&3 dBuv Class B QP (dB) Avg (dB)
1 .15675 44.5 Qp 0 0 10.1 54.6 65.63 -11.03 - -
2 .17025 25.39 Ca 0 0 10.1 35.49 - - 54.95 -19.46
3 .2535 33.17 Qp 0 0 10.1 43.27 61.64 -18.37 - -
4 .258 15.04 Ca 0 0 10.1 25.14 - - 51.5 -26.36
5 .5055 21.4 Qp 0 0 10.1 31.5 56 -24.5 - -
6 .51675 2.78 Ca 0 0 10.1 12.88 - - 46 -33.12
7 6.3105 28.86 Qp 0 1 10.2 39.16 60 -20.84 - -
8 6.396 22.96 Ca 0 1 10.2 33.26 - - 50 -16.74
9 7.87875 14.93 Qp 0 1 10.2 25.23 60 -34.77 - -
10 7.782 7.49 Ca 0 1 10.2 17.79 - - 50 -32.21
11 23.919 8.25 Qp 1 2 10.4 18.95 60 -41.05 - -
12 23.919 7.44 Ca 1 2 10.4 18.14 - - 50 -31.86

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23796-E2V2 DATE: OCTOBER 17, 2016
FCC ID: BCGA1708 IC: 579C-A1708

LINE 2 RESULTS

UL Fremont, CA CE Room 29 Jul 2816 22:17:16

Conducted RFI VUoltage

Project No:16U23796

Mode:BLE Worst Case
Model/Device:EUT + Charger + Headset
Test Uolt/Freq: 12BU/6BH=

Test By:44388

dBul Line-L2

Frequency (MHz)

Range (Hz) REU/UBY Ref/fttn Det/fvg Mode Suzep Pis fouwps/Mode Lobel Range (MHz) RBLI/UBY Ref/Attn  Det/fvg Mode e Ptz  25ups/Mode

FCCI5 CE Cloee B 150kHz-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 L2 LC Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)
(MHz) Reading Cables (dB) Reading 15 Class B Margin 15 Class B Margin
(dBuv) 2&3 dBuVv QP (dB) Avg (dB)
13 .15225 43.93 Qp 0 0 10.1 54.03 65.88 -11.85 - -
14 .15225 29.6 Ca 0 0 10.1 39.7 - - 55.88 -16.18
15 222 36.4 Qp 0 0 10.1 46.5 62.74 -16.24 - -
16 22875 18.66 Ca 0 0 10.1 28.76 - - 52.49 -23.73
17 77325 12.56 Qp 0 0 10.1 22.66 56 -33.34 - -
18 77325 3.64 Ca 0 0 10.1 13.74 - - 46 -32.26
19 6.1755 27.51 Qp 0 1 10.2 37.81 60 -22.19 - -
20 6.252 20.02 Ca 0 1 10.2 30.32 - - 50 -19.68
21 19.32 6.58 Qp 0 .2 10.3 17.08 60 -42.92 - -
22 19.16925 1.09 Ca 0 .2 10.3 11.59 - - 50 -38.41
23 23.919 7.8 Qp 1 .2 10.4 18.5 60 -41.5 - -
24 23.919 7.24 Ca 1 .2 10.4 17.94 - - 50 -32.06

Qp - Quasi-Peak detector
Ca - CISPR average detection
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