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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: APPLE PENCIL
MODEL.: A1603
SERIAL NUMBER: C4AMQCO005GWJIK (Radiated); C4AMQC009GWJIK (Conducted)
DATE TESTED: SEPTEMBER 10, 2015 - SEPTEMBER 11, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
Gl .
MENGISTU MEKURIA ERIC YU
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

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

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

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

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

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

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

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

The EUT is an Apple pencil with Bluetooth LE radio. The rechargeable battery is not user
accessible.

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)
(MHz)

2402 - 2480 BLE 7.44 5.55

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 1.90

Antenna Gain

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was v172
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Macbook AC/DC adapter Apple A12378 PSCV600120 NA
Macbook Apple N/A N/A NA

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
2 USB 1 USB Shielded 1 N/A
3 AC 1 AC Un-shielded 2 N/A

I/O CABLES (RADIATED ABOVE 1 GHZ

None Used

I/O CABLES (RADIATED BELOW 1 GHZ)

None Used

I/O CABLES (AC LINE CONDUCTED: LAPTOP CONFIGUARTION)

1 USB 1 USB Shielded 1 N/A
2 AC 1 AC Un-shielded 3 N/A
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS (ABOVE 1GHz)

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS (BELOW 1GHz)

Antenna/Amp

Radiated Test

EUT 5

Spectrum Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER

The EUT was tested with powered by AC/DC adapter via USB cable. Test software exercised
the EUT.

SETUP DIAGRAM

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

The EUT was tested with powered by host PC via USB cable. Test software exercised the EUT.

SETUP DIAGRAM

EMI Receiver

AC/DC Adapter |:]

AC Source/ LISN Conducted Test
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5.6. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that X (Flatbed) orientation was worst-case orientation. Therefore, all final radiated
testing was performed with the EUT in X orientation.

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

BLE: 1 Mbps.
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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 00143448 2/10/2016
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences JB3 A022813-1 1/14/2016
i . AFS42-00101800-
Amplifier, 1 - 18GHz Miteq 1782158 1/26/2016
25-S-42
Amplifier, 13?2222 to 1GHz, Sonoma 310N 171202 11/1/2015
Spectrum Analyzer, PXA, 3Hz Agilent N9030A MY 52350427 9/13/2015
to 50GHz
Amplifier, 1302';';: to 1GHz, Sonoma 310N 325118 2/14/2016
Spectrum Analyzer, PXA, 3Hz Agilent N9030A MY52350675 3/16/2016
to 44GHz
Power Meter, P-series single Agilent N1911A MY55196011 7/1/2016
channel
Power Sensor, P - series, .
50MHz to 18GHz, Wideband Agilent N1921A MY53260010 4/7/2016
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 1049 12/17/2015
Amplifier, 1 to 26.5GHz, .
53 5dB Gain minimum Agilent 8449B 3008A01114 10/4/2015
AC Line Conducted
EMI Test Receiver 9Khz-7GHz [Rohde & Schwarz ESCI7 100935 9/16/2015
LISN for Conducted Emissions
F 250-25-2 114 1/16/201
CISPR-16 CC 50/250-25 /16/2016
Power Cable, Line Conducted
Emissions ANSI 63.4 UL PGL N/A 7/28/2016
UL SOFTWARE
*Radiated Software UL UL EMC Ver 9.5, July 22, 2014
*Conducted Software UL UL EMC Ver 2.2, March 31, 2015
*AC Line Conducted Software UL UL EMC Ver 9.5, April 3, 2015

Note: * indicates automation software version used in the compliance certification testing
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7. ANTENNA PORT TEST RESULTS
7.1. MEASUREMENT METHODS

MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r03, Section 8.1.
Output Power: KDB 558074 D01 v03r03, Section 9.1.2.

Power Spectral Density; KDB 558074 D01 v03r03, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r03, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r03, Section 12.1.

Band-edge: KDB 558074 D01 v03r03, Section 12.1
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LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

ON TIME, DUTY CYCLE

Mode ON Time | Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
BLE 0.389 0.625 0.622 62.19% 2.06 2.572
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DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
E Keysight Spectrum Analyzer - Swept 54 \il\il\ﬂ_?l_l

RL_ [ r [s00 oc | ] [ SENSEANT] [ ALIGNAUTO  [07:58:47 AMSep 11, 2015
‘ #Avg Type: RMS TRACE]; J3:56 Frequency

PNO: Fast —» 1rig: FreeRun I

IFGain:Low #Atten: 20 dB DET|P

Auto Tune|
Ref Offset 10.5 dB
1L%gB.rdiv Ref 20.00 dBm

Center Freq
2.440000000 GHz

StartFreq
2.440000000 GHz

StopFreq
2.440000000 GHz

Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz|

Aut M
1 L O S 7 an
1 A2 t (A) 388.8 us (A)
t 120.2 us A
t (A) 625.2 us (A) . Freq Offset
t 120.2 us A 0 Hz|
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7.3.

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
(MH2z) (MH2z) (MH2z)
Low 2402 0.683 0.5
Middle 2440 0.687 0.5
High 2480 0.692 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Keysight Spectrum Analyzer - Swept S4

T=To aesal]

RL | RF [soo bc |

| | SENSE:INT| | ALIGN AUTO

[08:38:50 AMSep 11,2015

Ref Offset 105 dB
Ref 20.00 dBm

#Avg Type: RMS

PNO: Wide 0 1rig: FreeRun
IFGain:Low

#Atten: 20 dB

TRACE|

3456

Frequency

TVPE[M¥
peT|P

Auto Tune|

10 dBidiv
Log

Center 2.4020000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 1.400 MHz

Sweep 1.000 ms (1001 pts)

Center Freq
2.402000000 GHz

StartFreq
2.401300000 GHz|

StopFreq
2.402700000 GHz

CF Step
140.000 kHz|

Auto Man

Freq Offset
0 Hz

6 dB BANDWIDTH MID CH

Keysight Spectrum Analyzer - Swept SA

RL | RF [s0Q DC |

| | SENSE:INT| | ALIGN AUTO

[08:00:54 AM Sep 11, 2015

Ref Offset 10.5 dB
Ref 20.00 dBm

#Avg Type: RMS

PNO: Wide 0 1rig: FreeRun
IFGain:Low

#Atten: 20 dB

TRACE|

3456
TYPE| M wAarwAme

Frequency

[ERER|

DET|P

Auto Tune|

10 dBidiv
Log

Center 2.4400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 1.400 MHz

Sweep 1.000 ms (1001 pts)

Center Freq
2.440000000 GHz

StartFreq
2.439300000 GHz|

Stop Freq|
2.440700000 GHz|

CF Step
140.000 kHz|

Auto Man

FreqOffset
0 Hz|

Page 21 of 63

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701lI

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: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

6 dB BANDWIDTH HIGH CH
E Keysight Spectrum Analyzer - Swept SA @@@_'

RL | RF [s00 bC | | | SENSE:NT| | ALIGN AUTO _ [08:37:26 AM Sep 11,2015

#Avg Type: RMS TRACE[. .3456 Frequency

PNO: Wide o 1rig: Free Run TYPE[M vy
IFGainlow — #Atten: 20 dB oerlP

Auto Tune|

Ref Offset 105 dB
1LO dBidiv Ref 20.00 dBm
og

Center Freq
100 2.480000000 GHz

StartFreq
2.479300000 GHz

StopFreq
2.480700000 GHz

CF Step
140.000 kHz
Auto Man

Freq Offset
0 Hz

Center 2.4800000 GHz Span 1.400 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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7.4.

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 and 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
(MH2z) (MH2z)
Low 2402 1.0690
Middle 2440 1.0610
High 2480 1.0660
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IC: 579C-A1603

99% BANDWIDTH

99% BANDWIDTH LOW CH

Keysight Spectrum Analyzer - Occupied BW.

E

=T s

RL | RF [500 DC | [

| SENSE:NT| |

ALIGN AUTO

[08:43:57 AMSep 11,2015

| #FGain:Low

‘ Center Freq: 2.402000000 GHz
—— Trig: FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10/10

Radio Device: BTS

Frequency

Ref Offset 1056 dB

10 dB/div Ref 10.00 dBm

Log
0.00

-100

Center Freq

-20.0

2.402000000 GHz

-30.0

-40.0

-60.0

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

Sweep

10.07 ms

CF Step
300.000 kHz|

Occupied Bandwidth

1.0690 MHz
-9.812 kHz
1.224 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

4.34 dBm

99.00 %
-26.00 dB

Auto

Man

Freq Offset
0 Hz

99% BANDWIDTH MID CH

Keysight Spectrum Analyzer - Occupied BW

E

RL | RF [soe DC | |

| SENSE:INT] |

ALIGN AUTO

[08:42:44 AM Sep 11,2015

[EmEn=|

#IFGain:Low

| Center Freq: 2.440000000 GHz
—— 1rig: Free Run
‘ #Atten: 20 dB

Radio Std

Avg|Hold: 10/10

: None

Radio Device: BTS

Ref Offset 105 dB

1LO dBldiv Ref 10.00 dBm

Frequency

og
0.00

-10.0

-200

Center Freq
2.440000000 GHz

-30.0

-40.0

500

500

-70.0

-G0.0

Center 2.44 GHz
#Res BW 30 kHz

#/BW 91 kHz

Span 3 MHz

Sweep

10.07 ms

Occupied Bandwidth
1.0610 MHz
-11.235 kHz
1.223 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

5.25 dBm

99.00 %
-26.00 dB

CF Step
300.000 kHz

Auto Man

FreqOffset|
0 Hz|
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015
IC: 579C-A1603

99% BANDWIDTH HIGH CH

Keysight Spectrum Analyzer - Occupied BW.

E

RL | RF [soo bc |

| | SENSE:INT|

ALIGN AUTO

| #IFGain:Low

—»— Trig: FreeRun
#Atten: 20 dB

‘ Center Freq: 2.480000000 GHz
Avg|Hold: 10/10

[08:43:22 AM Sep 11, 2015
Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB
10 dB/div Ref 10.00 dBm

Log

0.00

T=To aesal]

Frequency

-10.0

-20.0

2.480000000 GHz

Center Freq

-30.0

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz
Sweep 10.07 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.175 MHz

Total Power

1.0660 MHz

7.350 kHz OBW Power

x dB

Auto
6.03 dBm

CF Step
300.000 kHz
Man

99.00 %

Freq Offset
0 Hz

-26.00 dB
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REPORT NO: 15U21631-E1V2

FCC ID: BCGA1603

DATE: OCTOBER 1, 2015

IC: 579C-A1603

7.5.

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and .5 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.92
Middle 2440 6.97
High 2480 6.88
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015

IC: 579C-A1603

7.6.

LIMITS

OUTPUT POWER

FCC §15.247 (b)

IC RSS-247 (5.4) (4)

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

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 7.34 30 -22.660
Middle 2440 7.44 30 -22.560
High 2480 7.33 30 -22.670
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015

IC: 579C-A1603

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 -9.31 8 -17.31
Middle 2440 -9.33 8 -17.33
High 2480 -9.47 8 -17.47
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015

IC: 579C-A1603

POWER SPECTRAL DENSITY

PSD LOW CH

=T s

B Keysight Spectrum Analyzer - Swept SA
RL | RF [500 DC |

SENSE:INT]

| ALIGN AUTO [ 08:57:21 AMSep 11,2015

Ref Offset 105 dB
Ref 20.00 dBm

PNO: Wide 0 1rig: FreeRun
IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRACE| 3456

TYPE|M ¥

Frequency

DeET|P

Auto Tune|

10 dBidiv
Log

Center Freq
2.402000000 GHz

StartFreq
2.401300000 GHz

StopFreq
2.402700000 GHz

Auto

CF Step
140.000 kHz

Man

Freq Offset

0 Hz

Center 2.4020000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Span 1.400 MHz
Sweep 44.47 ms (1001 pts)

STATUS

PSD MID CH

RL | RF [soe DC |

| | SENSE:INT]

| ALIGN AUTO  [09:03:01 AM Sep 11, 2015

E Keysight Spectrum Analyzer - Swept SA

Ref Offset 105 ¢B

10 dBidiv  Ref 20.00 dBm
Log

PNO: Wide L0 Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRACE]|

[EmEn=|

Frequency

TYPE| M WA
DET]

Auto Tune

Center Freq
2.440000000 GHz

StartFreq|
2.439300000 GHz

StopFreq|
2.440700000 GHz|

Auto

CF Step
140.000 kHz|

Man

FreqOffset|

0 Hz|

Center 2.4400000 GHz
#Res BW 3.0 kHz

NSG

#VBW 10 kHz

Span 1.400 MHz
Sweep 44.47 ms (1001 pts)

STATUS
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

PSD HIGH CH
E Keysight Spectrum Analyzer - Swept SA \il\il\ﬂ_?l_l

RL | RF [soo bc | | | SENSE:INT| | ALIGN AUTO  [09:03:51 AMSep 11, 2015
#Avg Type: RMS TRACE[[ 23456 Frequency
PNO: Wide I 1rig: FreeRun TYPE| M warmaasns
IFGain-Low ~ #Atten: 20 dB peT|P

Auto Tune|

Ref Offset 105 dB
‘IL%gBldiv Ref 20.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2.479300000 GHz|

StopFreq
2.480700000 GHz

CF Step
140.000 kHz
Auto Man

Freq Offset
0 Hz

Center 2.4800000 GHz Span 1.400 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 44.47 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

7.8. 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

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
E Keysight Spectrum Analyzer - Swept SA \il\ini_?l_l
C

RL | RF [soe bc | | | SENSE:NT| | ALIGN AUTO  [08:54:48 AMSep 11,2015
3456

#Avg Type: RMS TRACE Frequency

PNO: Wide 0 1rig: FreeRun TvPE| e
IFGain:low — #Atten: 20 dB oeTlP

Auto Tune|
Ref Offset 10.5 dB
1L%gB.rdiv Ref 20.00 dBm

1na Center Freq|
0o 2.400000000 GHz

-10.0
-20.0

StartFreq
300 2.396500000 GHz
-40.0

-50.0

StopFreq
2.403500000 GHz

B0.0

=00

Center 2.400000 GHz Span 7.000 MHz CF Step
#Res BW 100 kHz #/BW 300 kHz Sweep 3.533 ms (1001 pts) 700.000 kHz

[Auto Man
=
1 N f 2.402 002 GHz 6.342 dBm
N f 2.400 GHz -42.727 dBm

Freq Offset
0 Hz

SCooRNINAWLN

=
@
©
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015
IC: 579C-A1603

LOW CH SPURIOUS

E Keysight Spectrum Analyzer - Swept SA

T o sl

RL | RF [s0e oc | |

| SENSE:INT| | ALIGN AUTO [ 08:55:19 AM Sep 11,2015

| #Avg Type: RMS TRACE[] 134506

TYPE| M wAASAR

Frequency

PNO: Fast L)
IFGain:Low

7 Trig: Free Run
#Atten: 20 dB

DeT|P

Ref Offset 10.6 dB
Ref 20.00 dBm

10 dBidiv
Log

Auto Tune|

13.015000000 GHz|

Center Freq

30.000000 MHz|

StartFreq

-40.0
=500

-60.0

ol

Start 30 MHz
#Res BW 100 kHz

N
N f

SoOV0ENONEWN -

A e

=
@
o

#VBW 300 kHz

[ x [ v ] FuncroN |
f 2.393 270 GHz
3.717 740 GHz

Stop 26.00 GHz
Sweep 954.7 ms (1001 pts)

FUNCTION WIDTH

4.422 dBm
-56.904 dBm

26.000000000 GHz|

StopFreq

2597000000 GHz|

Auto

CF Step

Man

Freq Offset
0 Hz|
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015
IC: 579C-A1603

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

Keysight Spectrum Analyzer - Swept S4

=T s

RL RF [500 DC | [

| SENSE:NT| | ALIGN AUTO

[08:50:37 AM Sep 11,2015

IFGain:Low

#Avg Type: RMS

PNO: Wide 0 1rig: FreeRun

#Atten: 20 dB

Frequency

TRACE[L 23256
TYPE| M wriaany
DeET|P

Ref Offset 10.5 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

o.oo

Center Freq
2.440000000 GHz

-100

=200

-30.0

StartFreq
2.436500000 GHz

-400

500

0.0

700

StopFreq
2.443500000 GHz

Center 2.440000 GHz
#Res BW 100 kHz

N f 2.440 000 GHz

#VBW 300 kHz

Y FUNCTION FUNCTION WIDTH
6.393 dBm

Sweep 3.533 ms (1001 pts)

Span 7.000 MHz

CF Step
700.000 kHz|

Auto Man

Freq Offset
0 Hz

MID CH SPURIOUS

Keysight Spectrum Analyzer - Swept SA

[EEEm =

RL | RF [soe DC | |

| SENSE:INT] | ALIGN AUTO

[08:51:22 AM Sep 11,2015

| #Avg Type: RMS

PNO: Fast

IFGain:Low

Trig: Free Run
#Atten: 20 dB

)

TRACE]

Frequency

TVPE|
DET]|

Ref Offset 105 dB
Ref 20.00 dBm

Auto Tune

10 dBidiv
Log

100

oo

100

-200

-300

Center Freq
13.015000000 GHz

StartFreq|
30.000000 MHz

-400

-500

600

-700

Start 30 MHz
#Res BW 100 kHz

1 N 2.445 GHz
3.822 GHz

#VBW 300 kHz

FONCTION v
4.862 dBm
-54.623 dBm

Stop 26.00 GHz

Sweep 954.7 ms (1001 pts)

FUNCTION VALUE

StopFreq|
26.000000000 GHz|

CF Step
2537000000 GHz|
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
E Keysight Spectrum Analyzer - Swept SA \il\i”él—l

RL | RF [s00 bC | | [ SENSE:INT] [ ALIGN AUTO _ [08:53:11 AMSep 11,2015
#Avg Type: RMS TRACE[. 3 .56 Frequency

PNO: Wide 0 Trig: FreeRun TYPE[M vy
IFGainow — #Atten: 20 dB oerlP

Auto Tune|
Ref Offset 10.56 dB
1%3“"“" Ref 20.00 dBm

oo Center Freq
0.00 2.483500000 GHz
-10.0

=200

StartFreq

300 2.478500000 GHz

-400

500

StopFreq
2488500000 GHz

0.0

700

Center 2.483500 GHz Span 10.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz,
[MopelTRClscll [ v _ ] FUNCTION ] FUNCTIONWIDTH UN VALU fute Man
f 2.480 01 GHz 6.019 dBm
f 2.483 50 GHz £1.04 dBm
f 248400 GHz 44.72dBm FreqOffset

0 Hz

ZZZ

Com~NanhwNE

=
@
o]

HIGH CH SPURIOUS
E Keysight Spectrum Analyzer - Swept SA Elliﬂg_l

RL | RF [soe DC | | | SENSE:INT] | ALIGN AUTO _ [08:53:49 AM Sep 11, 2015

| #Avg Type: RMS TRACE[; o 3:5¢6 Frequency
n — Trig: Free Run TYPE| M WARWAY

PNO: Fast ()

IFGainiLow | #Atten: 20 dB oeT]

Auto Tune
Ref Offset 10.5 dB

10 dBidiv__ Ref 20.00 dBm
Log

104 Center Freq
0.00 13.015000000 GHz
0.0

-0

StartFreq|
300 30.000000 MHz
00

-50.0

StopFreq|
26.000000000 GHz|

0.0
-70a

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 954.7 ms (1001 pts){| 26597000000 GHz|

Auto Man

FUNCTION viDTH -
2471 GHz 4.820 dBm
5120 GHz -65.94 dBm

FreqOffset|
0 Hz|
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015
IC: 579C-A1603

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. RESTRICTED BANDEDGE

LOW CHANNEL RESTRICTED, HORIZONTAL

UL Fremont - Chamber D 19 Sep 2815
Restricted Bandedge
15021631

125

Tested by:T. Phem

jarizontal

T

e
£
3

3
@
ki

18.5MHz/
Frequency (GHz)

e G RABY  fef/ittn Dat/ivg Tipe

s Pr fowpellods Pasition Rarge o)
1230205 INCER/N D e RS o 0 W 80 dogs 109 cn | 222172415

BLE 2482 H Mox.DAT 33919 28 May 2815

14:56:89

Rev 9.5 24 Jun 2015

Marker Frequency Meter Det AFT344 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 37.13 Pk 321 -20.7 0 48.53 - - 74 -25.47 89 109 H
2 *2.386 41.79 Pk 321 -20.8 0 53.09 - - 74 -20.91 89 109 H
3 *2.39 29.91 RMS 321 -20.7 2.06 43.37 54 -10.63 89 109 H
4 *2.386 32.56 RMS 321 -20.8 2.06 45.92 54 -8.08 89 109 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: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

LOW CHANNEL RESTRICTED, VERTICAL

| 25Uk Fremont - Chamber D 18 Sep 2815 14:59:53
5

Restricted Bondedge

Project Number : 15U21631

Conf ig EUT Dnly
lode:BLE 2482 fihz
ested by:T. Pham

T
I
Z
£
i
3
3
@
3

18 5MHz/ 2.415
Frequancy (GHz)
Foe G UL Rt Bt T T Topiok Foyitien Fo G VB Rl Dol e S Pl fapeale Fosition

BLE 242 U Mox.DAT 33919 28 Moy 2015 Rev 9.5 24 Jun 2015

Marker Frequency Meter Det AFT344 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 37.24 Pk 321 -20.7 0 48.64 - - 74 -25.36 260 243 \
2 *2.354 41.54 Pk 32 -20.9 0 52.64 - - 74 -21.36 260 243 \
3 *2.39 29.65 RMS 321 -20.7 2.06 43.11 54 -10.89 - - 260 243 \
4 *2.317 30.39 RMS 32 -21 2.06 43.45 54 -10.55 - - 260 243 \

* - 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: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

HIGH CHANNEL RESTRICTED, HORIZONTAL

,/SUL Fremont - Chamber D 18 Sep 2815 14:44:55
Restricted Bondedge

zontal
@ w
a a

—_—

- |
MN\

(dBUU/m) Hari
o
a

ko Limi (dBulU/m)
\‘
\jil Averoge Linit (dBul/m)

SS
) M/N -\ O TTTNRU TRAY. O PAPRRNAE TR TPV VRS
‘ ] \ :

45 ol ™ AN g

35

2.46 18.3MHz/ 2.563

Frequency (GHz)
Marker Frequency Meter Det AFT344 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (ecm)
(dBuv) (dBuV/m) (dBuv/m)

1 *2.484 45.29 Pk 322 -20.8 0 56.69 - - 74 -17.31 7 156 H
2 *2.484 48.74 Pk 32.2 -20.8 0 60.14 - - 74 -13.86 7 156 H
3 *2.484 3591 RMS 32.2 -20.8 2.06 49.37 54 -4.63 7 156 H
4 *2.484 36.25 RMS 322 -20.8 2.06 49.71 54 -4.29 7 156 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: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

HIGH CHANNEL RESTRICTED, VERTICAL

~UL Fremont - Chamber D
125

18 Sep 2815 14:48:46
Restricted Bondedge
ProJect Number:15U21631

o nly
2480 fihz
am

onf ig: El
odle :BLE
ested by:T. Ph

T
I
Z
£
i
3
3
@
3

Average Limit (dBuU/m)

g

18, 3MHz/ 2.563
Frequancy (GHz)
Foe G UL Rt Bt T S P ek it Fo G0 R Rl G Twe e Pl Feiak Fosition

BLE 2480 U Mox.DAT 33919 28 Moy 2015 Rev 9.5 24 Jun 2015

Marker Frequency Meter Det AFT344 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 46.02 Pk 322 -20.8 0 57.42 - - 74 -16.58 61 360 A
2 *2.484 47.56 Pk 322 -20.8 0 58.96 - - 74 -15.04 61 360 A
3 *2.484 35.61 RMS 322 -20.8 2.06 49.07 54 -4.93 - - 61 360 A
4 *2.484 36.05 RMS 322 -20.8 2.06 49.51 54 -4.49 - - 61 360 A

* - 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: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015

IC: 579C-A1603

8.2.2. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

115UL Fremont - Chamber D
Radioted Emissions 3-Meters
Project Number: 15021631

1685 Config:EUT Only

Mode:BLE 2482 Mhz

Tested by:T. Pham

a5

85

it (dBulU/m)
75

18 Sep 2815

15:86:12

65

vg Limit (dBulU/m)

55

(dBulU/m) Horizontal

45
35

25

8
Fregquency (GHz)

Range (GHz) REW/VBU Ref/fttn  Det/Avg Type Sueep Pis  #Swps/Mode Position Range (6Hz)
1:1-3 1M(=6aB) /38K B7/18 PEAK/Pur Avg(RMS)  77nsec(futo) 6081 MAXH B-360degs 3318 1HC-606) /30 54nsec(futo) |8k

FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scan.TST 38915 23 Jun 26815

LOW CHANNEL VERTICAL

115UL Fremont - Chomber D
Radiated Emissions 3-Meters
Project Number: 15021631

1685 ConTig:EUT Only
Mode:BLE 2482 Mhz
Tested by:T. Phan

95

85

75

RBW/VBY Ref/htin  Det/Avg Type Sueep Pt #
g 81/8 PERK/Pur fvg (RIS)

18 Sep 20815

Sups/fode  Fosition
MAXH B-368,

Rev 9.5 24 Jun 2815

15:86:12

65

Avg Limit (dBul/m)
55

(dBulU/m) Uertical

45

35

16
Frequency (GHz)
Ronge (GHiz) REW/UBH Range (6Hz) REWUBH  Ref/ftin  Det/fvg Type Sucep

Ref/fitn  Deot/fvg Type Sucep Pis  fawps/fode Fosition

FCC Port!5 Subpart C 248BMHz Spurious Emissions with Average Secan.TST 38915 23 Jun 2815
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015

FCC ID: BCGA1603 IC: 579C-A1603

DATA

Frequenc Meter Det AFT344 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity

y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)

*4.355 38.84 PK2 33.7 -28.6 0 43.94 - - 74 -30.06 122 147 Vv

*4.356 27.22 MAv1 33.8 -28.6 2.06 34.48 54 -19.52 - - 122 147 Vv

* 4.804 40.33 PK2 341 -27 0 47.43 - 74 -26.57 239 284 Vv

* 4.804 30.46 MAv1 341 -27 2.06 39.62 54 -14.38 - - 239 284 Vv

*4.962 37.91 PK2 34.2 -27.7 0 44.41 - - 74 -29.59 262 256 \

*4.961 26.57 MAv1 34.2 -27.7 2.06 35.13 54 -18.87 - - 262 256 \
2.434 43.9 PK2 321 -20.9 0 55.1 - - - - 179 169 H
2.434 32.94 MAv1 321 -20.9 2.06 46.2 - - - - 179 169 H
2.466 43.97 PK2 32.2 -20.8 0 55.37 - - - - 91 162 H
2.466 33.91 MAv1 322 -20.8 2.06 47.37 - - - - 91 162 H
2.482 44.9 PK2 322 -20.8 0 56.3 - - - - 91 162 H
2.482 35.37 MAv1 322 -20.8 2.06 48.83 - - - - 91 162 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

MID CHANNEL HORIZONTAL

UL Fremont — Chamber D 18 Sep 2815 15:33:21

"5
Radioted Emissions 3-Meters

Project Number: 15021631

185 Config:EUT Only
Mode:BLE 2448 Hhz
Tested by:T. Phan

95

85
E Peak Limit CdBuU/m)
3
c 75
o
R
c
5
5 65
£ Avg Limit (dBulU/m)
3 55 -
3
: %M
o

45“"»«wﬂwmwﬂMMu“““““"““wﬂyvﬂudﬂnﬁumuﬁumu ¢ .

35

25

1 18 18
Fregquency (GHz)
Rangs (6Hz) RBUI/UBY Ref/fttn  Det/Avg Type S Plo  #5ups/Mode n Range (GHz) RBI/VBU Ref/fttn  Det/Avg Type Sueep Pts  #5ups/lode  Position
1:1-3 1M(-6dB) /3k 67/18 PEAK/Pur Avg(RMS) TTnsec(futo) 608 MAXH g5 H 3:3-18 1MC-6dB) /36 87/8 PERK/Pur fivg(RMS)  574nsec(futo) |8k MAXH B-368degs H
FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 38915 23 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL

UL Fremont - Chamber D 18 Sep 2815 15:33:21
Radiated Emissions 3-Meters

Project Number: 1502163
185 Config:EUT Only

Mode:BLE 2448 Fihz

Tested by:T. Pham

115

95

85

Peak Limit C(dBuU/m)
75

65

Avg Limit (dBuU/m)
55

(dBulU/m) Uertical

45

35

25

18

Frequency (GHz)

Range (6Hz) REU/VBU  Ref/Mtn Det/fvg Tuype Sucep Pis thups/fode Position Ronge (6H2) RBUABH  Ref/fttn  Dot/Avg Type Sucep Pts #5ups/lode Position

FCC Port!5 Subpart C 2488MHz Spurious Emissions with Average Scan.TST 38915 23 Jun 26815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015

FCC ID: BCGA1603 IC: 579C-A1603
DATA
Frequen Meter Det AF T344 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) IFltr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuV/m (dBuV/m (dB)
(dBuV/m ) )
* 4.552 39.09 PK2 34.1 -28 0 45?19 - - 74 -28.81 341 121 Vv
*4.553 27.24 MAv1 34.1 -28 2.06 35.4 54 -18.6 - - 341 121 \4
*4.88 38.85 PK2 34.1 -28.1 0 44.85 - - 74 -29.15 347 142 \4
*4.88 26.74 MAv1 34.1 -28.1 2.06 34.8 54 -19.2 - - 347 142 Vv
2.456 44.32 PK2 32.1 -20.8 0 55.62 - - - - 358 102 H
2.456 33.12 MAv1 32.1 -20.8 2.06 46.48 - - - - 358 102 H
2.472 43.94 PK2 32.2 -20.8 0 55.34 - - - - 358 102 H
2.472 33.4 MAv1 32.2 -20.8 2.06 46.86 - - - - 358 102 H
2.504 43.83 PK2 32.2 -20.7 0 55.33 - - - - 358 102 H
2.504 33.67 MAv1 32.2 -20.7 2.06 47.23 - - - - 358 102 H
2.52 44.75 PK2 32.2 -20.8 0 56.15 - - - - 358 102 H
2.52 35.52 MAv1 32.2 -20.8 2.06 48.98 - - - - 358 102 H

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

HIGH CHANNEL HORIZONTAL

UL Fremont — Chamber D 18 Sep 2815 15:56:87

"5
Radioted Emissions 3-Meters

Project Number: 15021631

185 Config:EUT Only
Mode :BLE 2488 Mhz
Tested by:T. Phan

95

85
E Peak Limit CdBuU/m)
3
c 75
o
R
c
5
S 65
£ Avg Limit (dBulU/m)
3 55 -
3
2 ]
] 1 C%E}

45n*wum“*‘ﬂu0wMw#w4hngu“yuUﬂVWﬂMwwdewwwﬂaj

35

25

1 18 18
Fregquency (GHz)
Range (6Hz) REI/UBY Ref/Attn Det/Avg Type B Pis  #5ups/lode n Range (GHz) RBI/VB Ref/Attn Det/Avg Type Sueep Pts  #Sups/fode  Position
1:1-3 1M(-6dB) /3k 67/18 PEAK/Pur Avg(RMS) TTnsec(futo) 608 MAXH 3:3-18 1M (-8 /38 87/8 PERK/Pur fivg(RMS)  574nsec(futo) |8k MAXH B-368degs H
FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 38915 23 Jun 2815 Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL

UL Fremont - Chamber D 18 Sep 2815 15:56:87
Radiated Emissions 3-Meters

115

Project Number: 15021631
185 Config:EUT Only
Mode:BLE 2488 Fihz
Tested by:T. Pham
a5

85

75

65

Avg Limit (dBuV/m)
55

(dBulU/m) Uertical

45

35

18

Frequency (GHz)

Range (6Hz) REU/BU  Ref/Mtn  Det/ivg Tuype Sucep Pis #hwps/fode Position Ronge (6Hz) RBUABH  Ref/Attn  Dot/Avg Type Sucep Pts #5ups/liode FPosition

FCC Port!5 Subpart C 248@MHz Spurious Emissions with Average Scan.TST 38915 23 Jun 26815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015

FCC ID: BCGA1603 IC: 579C-A1603
DATA
Frequenc Meter Det AFT344 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*2.496 44.37 PK2 322 -20.8 0 55.77 - - 74 -18.23 271 101 H
*2.496 34.85 MAv1 322 -20.8 2.06 48.31 54 -5.69 - - 271 101 H
2.4 43.72 PK2 321 -20.8 0 55.02 - - - - 268 111 H
2.4 33.25 MAv1 321 -20.8 2.06 46.61 - - - - 268 111 H
2.464 44.26 PK2 32.2 -20.8 0 55.66 - - - - 271 101 H
2.464 34.37 MAv1 32.2 -20.8 2.06 47.83 - - - - 271 101 H
2.544 44.35 PK2 323 -20.7 0 55.95 - - - - 271 101 H
2.544 33.97 MAv1 323 -20.7 2.06 47.63 - - - - 271 101 H
2.56 44.66 PK2 323 -20.7 0 56.26 - - - - 271 106 H
2.56 35.1 MAv1 323 -20.7 2.06 48.76 - - - - 271 106 H
2.64 43.41 PK2 324 -20.6 0 55.21 - - - - 271 113 H
2.64 3241 MAv1 324 -20.6 2.06 46.27 - - - - 271 113 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont — Chamber D 18 Sep 2P15 19:11:04
Radicoted Emissions - 3 Meters

Project Number: 1502163
85 Contig:EUT w/ Charger

Mode:BLE Uorst Case

Tested by:6. Chan

95

75

65

55

APk Lim it tdBuU/m2

35

(dBul/m) Horizontal

25
1 5t
",

S A,

36 188 1000
Frequency (MHz)

5

Range (MHz) REUAJBH Ref/fttn  Det/Avg Tupe Suesp Pis  #5wps/Mode Position Range (MHz) RBW/VBY Ref/fttn  Det/Avg Type Sueep Pts  #Sups/Mode Position
1:30-200 126k (-6dB)/IN  97/10 PEAK/LogPur—Video  19meec(futo) 4881  MAXH B-360cegs H | 3:200-1060 128k (-6dB)/10 57718 PEAK/LogPur-Videa  9Bmsec(futo) 8081  MAXH B-38degs H

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

VERTICAL: PLOT

UL Fremont — Chamber D 180 Sep 2815

95
Rodiated Emissions — 3 Meters
Project Number:15U21631

85 Config:EUT w/ Charger
Mode :BLE Worst Case
Tested by:G. Chan

75

65

55

451 QPR Limit  TdBLU /M)

35

(dBuU/m) Uertical

186806
Frequency (MHz)
Range (PHz) REWUB  Ref/Aitn Det/Avg Tupe o Pls  Fawps/fode Fosition Range (HHz) RBU/UBN  Ref/Attn  Det/Avg Tupe sy Pl f5ups/fode Position

FCC Port 15 Subport C 38-188@MHz. TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015

FCC ID: BCGA1603 IC: 579C-A1603
DATA
Marker Frequency Meter Det AF T407 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

5 61.28 45.06 Pk 7.5 -31.7 20.86 40 -19.14 0-360 100 Vv

3 101.6125 41.93 Pk 10.5 -31.4 21.03 43.52 -22.49 0-360 301 H

4 101.6125 46.78 Pk 10.5 -31.4 25.88 43.52 -17.64 0-360 100 Vv

2 312.4 43.98 Pk 13.5 -30.4 27.08 46.02 -18.94 0-360 100 Vv

1 3143 51.15 Pk 13.6 -30.3 34.45 46.02 -11.57 0-360 100 H

6 545.1 39.97 Pk 18 -29.7 28.27 46.02 -17.75 0-360 201 H

Pk - Peak detector
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015

IC: 579C-A1603

8.4. WORST-CASE 18 to 26 GHz

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

HORIZONTAL PLOT

18

UL EMC 18 Sep 2815 16:32:56

RF Emissions

= Project Number:15U21631
E Contiguration:EUT Only
Mode BLE Worst Case

Tested by / SN:G. Chan

a5

75 Peok Limit C(dBul/m)

65

Avg Limit (dBul/m)

[dBuVolte) Horizonta

Frequency (GHz)

26

Rorge (6Hz) FEU/BU  Ref/fttn  Det/fvg Tgp Sucep Pt Houpafode  Lobel
111826 N3N 9T/B PEAKY - 16lnsec Aute) 1282 NAH Hor i zontal

Range CoHz) REWUEN  Ref/fttn  Det/fvg Ty Sueey

Pis $oups/Mode  Label

15-26GHz Test.T3T 38915 6 Joan 2815

Rev 8.5 16 Mar 2815

VERTICAL PLOT

~UL EMC 18 Sep 2815 16:32:56

18

RF Emissions

- Project Number: 15021631
E Configuration:EUT Only
Made:BLE lorst Case

Tested by / SNiG. Chan

a5

Peok Limit (dBul/m)

Avg Limit CcdBull/m)

(dBuVolts) Uertical

Frequency (GHz)

Range (6Hz) REWAUBI  FRef/fttn  Det/fvg Typ wee Fts Fups/fade  Lobel Fange (GHz) FEUUBW  Ref/fttn  Detrfvg Tun Sucey

Fis #Sups/Mode  Label

18-26GHz Test.TST 38915 6 Jon 2815

Rev 9.5 16 Mar 2815
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015

FCC ID: BCGA1603 IC: 579C-A1603

DATA

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 24.974 42.93 Pk 34.1 -24.2 9.5 43.33 54 -10.67 74 -30.67
2 18.693 41.03 Pk 325 -24.2 9.5 39.83 54 -14.17 74 -34.17
3 20.991 42.37 Pk 32.4 -25.6 9.5 39.67 54 -14.33 74 -34.33
4 19.279 40.4 Pk 323 -24.7 9.5 38.5 54 -15.5 74 -35.5
5 22.283 40.97 Pk 32.8 -24.6 -9.5 39.67 54 -14.33 74 -34.33
6 25.387 43.6 Pk 33.7 -24.3 -9.5 435 54 -10.5 74 -30.5

Pk - Peak detector
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

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

ANSI| C63.10

RESULTS

EUT POWERED BY AC/DC ADAPTER VIA USB CABLE

Range 1: Line-L1 .15 - 30MHz

Marker  Frequenc Meter Det T24ILL1 LC Corrected CFR 47 Margin CFR 47 Margin
y Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuV) 1&3 dBuv Class B Class B
QP Avg
1 .825 34.42 Pk 3 0 34.72 56 -21.28 - -
2 .825 13.93 Av 3 0 14.23 - - 46 -31.77
3 1.3335 22.3 Pk 2 1 22.6 56 -33.4 - -
4 1.347 6.72 Av 2 1 7.02 - - 46 -38.98
5 7.0485 18.33 Pk 2 1 18.63 60 -41.37 - -
6 7.053 7.2 Av 2 1 7.5 - - 50 -42.5

Range 2: Line-L2 .15 - 30MHz

Marker  Frequenc Meter Det T24ILL2 LC Corrected CFR 47 Margin CFR 47 Margin
y Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuV) 2&3 dBuv Class B Class B
QP Avg

7 .8205 34.22 Pk 3 0 34.52 56 -21.48 - -
8 .825 17.2 Av 3 0 17.5 - - 46 -28.5
9 1.32 22.27 Pk 2 1 22.57 56 -33.43 - -
10 1.3425 8.61 Av 2 0 8.81 - - 46 -37.19
11 3.426 17.92 Pk 2 1 18.22 56 -37.78 - -
12 3.417 7.57 Av 2 1 7.87 - - 46 -38.13

Pk - Peak detector
Av - Average detection
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

LINE 1 RESULTS

UL Fremont, CA CE Room 11 Sep 2815 18:43:13

Conducted RFI Uol tage

Project NoilGU21631

Mode | /Device: EUT w/ Charger
Mode:BLE Worst Case

Test Uolt/Freq: 128 U/6E Hz
Test By!G. Chon

15 Class B A

dBul Line-L1

3
)

N

J AV/B\/W /W\v \/ /\/\/\/\/\/\AYAN -

18
Fregquency (MHz)

Range CHHz1 REL/UBLI Ref/fittn  Det/flvg Mode Sweep Pts  #5u Ronge (MHz3 REU/UBL Ref/fittn  Det/fvg Node
1:.15-38 Ik (-AdBI/ - 82/18 Ph/fiv 1374, SkHz 6635 1/

LE Worst Cose with Chorger DAT 1 14 May 2615

Rev 8.5 26 Moy 2A15
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REPORT NO: 15U21631-E1V2 DATE: OCTOBER 1, 2015
FCC ID: BCGA1603 IC: 579C-A1603

LINE 2 RESULTS

9@UL Fremont, CA CE Room 11 Sep 26815 18:43:13
Conducted RFT Usoltoge
Project No: 15021631
86 Mods | /Device: EUT w/ Charger
Mode!BELE lWorst Cose
Test Uolt/Freq: 128 U/68 Hz
76 Test By:G. Chan
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REPORT NO: 15U21631-E1V2
FCC ID: BCGA1603

DATE: OCTOBER 1, 2015
IC: 579C-A1603

9.1. EUT POWERED BY HOST PC VIA USB CABLE
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det T241LL1 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 (dB)
(dBuVv) dBuv Class B QP Class B
Avg
1 .1545 56.15 Pk 1.3 0 57.45 65.75 -8.3 - -
2 .1545 27.44 Av 1.3 0 28.74 - - 55.75 -27.01
3 .366 43.72 Pk .5 0 44.22 58.59 -14.37 - -
4 .3705 32.43 Av 4 0 32.83 - - 48.49 -15.66
5 1.2885 40.44 Pk 2 1 40.74 56 -15.26 - -
6 1.2795 16.8 Av .2 1 17.1 - - 46 -28.9
7 2.571 31.95 Pk .2 1 32.25 56 -23.75 - -
8 2.5755 20.06 Av 2 1 20.36 - - 46 -25.64
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 283 Reading Part 15 (dB) Part 15 (dB)
(dBuv) dBuV Class B QP Class B
Avg
9 .3615 35 Pk 5 0 35.5 58.69 -23.19 - -
10 .357 25.4 Av 5 0 25.9 - - 48.8 -22.9
11 1.122 27.21 Pk 3 1 27.61 56 -28.39 - -
12 1.1175 13.82 Av 3 0 14.12 - - 46 -31.88
13 13.8255 24.01 Pk 2 2 24.41 60 -35.59 - -
14 13.848 17.55 Av 2 2 17.95 - - 50 -32.05

Pk - Peak detector

Av - Average detection
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