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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: TABLET DEVICE
MODEL: Al1701
SERIAL NUMBER: CONDUCTED (DLXSQO00GHQFD),
RADIATED (DLXSQO02WHQFC)
DATE TESTED: DECEMBER 12, 2016 — MARCH 01, 2017
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:
%’—:— Mvs-{, (‘j‘?ﬂ. L\ @ (/}

7 49
CHIN PANG JINGANG LI
Senior Engineer LAB 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 (IC:2324B-1) XI Chamber D (IC:2324B-4)
Chamber B (1C:2324B-2) X] Chamber E (IC:2324B-5)

f Chamber C (IC:2324B-3) Chamber F (IC:2324B-6)
Chamber G (IC:2324B-7)

X
[] Chamber H (IC:2324B-8)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

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
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case 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 tablet with multimedia functions (music, application support, and video), IEEE
802.11a/b/g/n/ac radio, and Bluetooth 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) (MmWw)
(MHz)

2402 - 2480 BLE 20.416 110.05

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 1.00

Antenna Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 14E232.
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5.5. WORST-CASE CONFIGURATION AND MODE

For below 1G, 18-26GHz radiated emission, and power line conducted emissions 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.

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

There are two vendors of the WiFi/Bluetooth radio modules: variant 1 and variant 2. The Wi-
Fi/Bluetooth radio modules have the same mechanical outline (e.g., the same package
dimension and pin-out layout), use the same on-board antenna matching circuit, have an
identical antenna structure, and are built and tested to conform to the same specifications and
to operate within the same tolerances.

Baseline testing was performed on the two variants to determine the worst case on alll
conducted power and radiated emissions.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple A1286 7313700NAGW N/A

Laptop AC/DC adapter Apple A1343 C062172045DDJ94A6 N/A
Earphone Apple NA NA N/A

EUT AC/DC adapter Apple A1357 WO010A051 N/A

/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

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

1 Earphone Jack 1 3.5mm Audio Shielded 0.9 N/A
2 USsB 1 USB Shielded 1 N/A
3 AC 1 AC Un-shielded 2 N/A

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

1 Earphone Jack 1 3.5mm Audio Shielded 0.9 N/A
2 UsB 1 UsB Shielded 1 N/A
3 AC 1 AC Un-shielded 2 N/A
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TEST SETUP - CONDUCTED TESTS

The EUT was connected to a host Laptop via USB cable adapter and spectrum analyzer to
antenna port. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- RADIATED-ABOVE 1 GHZ

The EUT was powered by battery. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

( EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHz

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

SETUP DIAGRAM

AC Source/ LISN Conducted Test

|
|
|
|
Antenna/Amp | Radiated Test

Earphone | \ :
EUT &, Ll :
Dl ' | l i
|

. | Spectrum Analyzer
l
|
|
|
|
|
AC/DC Adapter -
:
|
|
|
|
|
|
|
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER CONFIGURATION

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

SETUP DIAGRAM

Earphone

0 EUT 5,

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 earphone connected and powered by host PC via USB cable. Test
software exercised the EUT.

SETUP DIAGRAM

Earphone

0 EUT 5,

EMI Receiver

Laptop

(95 )

AC/DC Adapter

AC Source/ LISN Conducted Test
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DATE: MARCH 01, 2017

IC: 579C-A1701

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 T300 11/10/17
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences JB3 T426 9/23/2017
- . AFS42-00101800-
Amplifier, 1 to 18GHz Miteq T243 10/11/2017
25-5-42
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T285 6/20/2017
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A T1613 9/23/2017
Antenna, Horn 1-18GHz ETS Lindgren 3117 T300 11/10/17
Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 4/5/2017
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences JB3 T122 1/29/2017
Amplifier, 1 to 18GHz Miteq AF542-00101800- T742 11/29/2017
25-5-42
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T173 6/17/2017
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 4/18/2017
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences JB3 T899 5/26/2017
AFS42-00101800-
Amplifier, 1 to 18GHz Mite T491 5/31/2017
P a 25-5-42
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T834 6/17/2017
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A-544 T1210 6/30/2017
Filter, HPF 3.0GHz MICROTRONICS HPM17543 T487 01/26/2017
Power Meter, P-series single channel Agilent (Keysight) N1911A T227 10/11/2017
Technologies
Power Sensor, P - series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A T1226 05/18/2017
Antenna Horn, 18 to 26GHz ARA MWH-1826 T447 6/16/2017
Spectrum Analyzer, 40GHz Agilent 8564E T106 9/7/2017
Amplifier, 1 towf.6:5GHz 23.5dB gain Keysight 8449B T402 7/5/2017
inimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1124 10/7/2017
LISN for Conducted Emissions CISPR-16 Fischer 50/250-25-2-01 T1310 06/08/2017
Power Cable, Line Conducted Emissions UL PG1 T861 9/1/2017
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTE: *testing is completed before equipment calibration expiration date.
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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: MARCH 01, 2017
IC: 579C-A1701

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME, DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period |Duty Cycle Duty Cycle 1/B
B X Correction Factor | Minimum VBW
(msec) (msec) (linear) (dB) (kHz)
BLE HIGH POWER 1.000 1.000 1.000 100.00% 0.00 0.010
BLE LOW POWER| 1.000 1.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

DUTY CYCLE BLE HIGH POWER MODE

Agilent Spectrum Analyzer - APv5.8(120716),40802, Cond. F

500  DC SEMSE:INT ALIGN AUTO

0f:48:10 PM Jan 11, 2017

F | #Avg Type: Log-Pwr TRACE[L - 5456 Frequency
" Trig: Free Run T
oo, ™ tatten: 30 4B DET|P M
Auto Tune|
Ref Offset 11 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
208 2.441000000 GHz
100
StartFreq
o 2.441000000 GHz
o Stop Freq
2.441000000 GHz
-200
00 CF Step
8.000000 MHz
Auto Man
400
. Freq Offset
0 Hz|
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBIW 50 MHz Sweep 10.00 ms (1001 pts)
IMSG STATUS

DUTY CYCLE BLE LOW POWER MODE

Agilent Spectrum Analyzer - APv5.8(120716),40802, Cond. F
ALIGN AUTO

06:49:11 PM Jan 11, 2017

| HAvg Type: Log-Pwr
PNO: Fast —=— 11ig: Free Run
IFGain:Low #Atten: 30 dB

TRACE
TV

3456

Frequency

DET|P RN

Ref Offset 11 dB

10 dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz

Res BW 8 MHz #VBW 50 MHz

Sweep 10.00 ms (1001 pts)

Span 0 Hz

MSG STATUS
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7.3.

HIGH POWER MODE

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (1)

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

RESULTS
Channel Frequency 6 dB Bandwidth | Minimum Limit
(MH2) (MH2)
Low 2402 0.702 0.5
Middle 2440 0.712 0.5
High 2480 0.734 0.5
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

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
Frequency 99% Bandwidth
Channel (MH2) (MH2)
Low 2402 1.053
Middle 2440 1.053
High 2480 1.054
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REPORT NO: 16U23817-E1V2

FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

7.3.3. AVERAGE POWER

ID: 39472

Date:

01/24/2017|

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a broadband Peak/average RF power meter

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.

RESULTS
Frequency AV Power
Channel (MH2) (dBm)
Low 2402 19.72
Middle 2440 19.99
High 2480 19.98
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

7.3.4. OUTPUT POWER

LIMITS

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.

TEST PROCEDURE

The transmitter output is connected to a broadband Peak/average RF power meter

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.

RESULTS

Peak Power _— .

Frequency > Limit Margin
Channel Reading

(MH2z) (dBm) (dBm) (dB)
Low 2402 20.031 30 -9.969
Middle 2440 20.416 30 -9.584
High 2480 20.372 30 -9.628
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

7.3.5. POWER SPECTRAL DENSITY

LIMITS

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
Frequency PSD Limit Margin
Channel | " iy~ | @Bm) | @Bm) | (dB)
Low 2402 5.027 8 -2.973
Middle 2440 4.949 8 -3.051
High 2480 4.471 8 -3.529
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

7.3.6. CONDUCTED BANDEDGE AND 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.
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7.4. LOW POWER MODE
7.4.1.6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (1)

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

RESULTS
Channel Frequency 6 dB Bandwidth | Minimum Limit
(MH2) (MH2)
Low 2402 0.680 0.5
Middle 2440 0.744 0.5
High 2480 0.694 0.5
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7.4.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

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
Frequency 99% Bandwidth
Channel (MH2) (MH2)
Low 2402 1.054
Middle 2440 1.056
High 2480 1.055
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7.4.3. AVERAGE POWER

ID: 39472

Date:

01/24/2017|

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a broadband Peak/average RF power meter

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.

RESULTS
Frequency AV Power
Channel (MH2) (dBm)
Low 2402 8.00
Middle 2440 7.84
High 2480 7.88
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7.4.4. OUTPUT POWER

LIMITS

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.

TEST PROCEDURE

The transmitter output is connected to a broadband Peak/average RF power meter

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.

RESULTS

Peak Power _— .

Frequency > Limit Margin
Channel Reading

(MH2z) (dBm) (dBm) (dB)
Low 2402 8.413 30 -21.587
Middle 2440 8.225 30 -21.775
High 2480 8.276 30 -21.724
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7.4.5. POWER SPECTRAL DENSITY

LIMITS

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
Frequency PSD Limit Margin
Channel |~ Vi)~ | @Bm) | @Bm) | (dB)
Low 2402 -4.736 8 -12.736
Middle 2440 -4.539 8 -12.539
High 2480 -4.467 8 -12.467
Page 43 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: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

CPSD LOW CH

| Keysight Spectrum Analyzer - APv5 8(120716), 52275,

[E=RE<S

L | RF [so0a bc |

SENSE:INT|

| ALIGN AUTO | 09:54:00 AM Dec 12, 2016

Ref Offset 11 dB

10 dBidiv.  Ref 30.00 dBm
Log

ICenter Freq 2.402000000 GHz
P

O0: Wide —»— 1rig: FreeRun

IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Frequency

TRACE‘
Avg|Hold: 1001100 i
DE(‘P

Auto Tune|

Center Freq|
2.402000000 GHz|

StartFreq|
2.401000000 GHz|

Stop Freq|
2.403000000 GHz|

CF Step|
200.000 kHz|

Auto Man|

Freq Offset|
0 Hz

Center 2.402000 GHz
#Res BW 3.0 kHz

MsG

CPSD MID CH

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 67.80 ms (1001 pts)

STATUS

Scale Type

Lin|

[E=REET

E Keysight Spectrum Analyzer - APVS.(120716) 52275, Temp B

RF [soe bc |

| SENSE:INT|

[ ALIGN AUTO _ |10:05:20 AMDec 12, 2016

L
[Center Freq 2.440000000 GHz

Ref Offset 11 dB
Ref 30.00 dBm

10 dBidiv
Log

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TR‘\CE‘ 3456

Frequency

Avg[Hold: 100100 TYPE|M v
DEF‘P

Auto Tune|

Center Freq|
2.440000000 GHz

StartFreq
2.439000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step|
200.000 kHz|

Auto Man|

Freq Offset|
0 Hz|

Center 2.440000 GHz
#Res BW 3.0 kHz

MsG

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 67.80 ms (1001 pts)

STATUS

Page 44 of 88

Scale Type

Lin

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701lI
FAX: (510) 661-0888

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



REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

CPSD HIGH CH

. Keysight Spectrum Analyzer - APYS 8(120716) 52275, Temp B

[E=RE<S

L | RF [so0a bc | | | SENSE:NT|

| ALIGN AUTO __ [10:09:29 AMDec 12, 2016

ICenter Freq 2.480000000 GHz

PNO: Wide —+— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 11 dB
1L%;15!div Ref 30.00 dBm

#Avg Type: RMS TRACE‘ 3
T N

Frequency

Avg[Hold: 1001100
DH‘P

Auto Tune|

Center Freq|
2.480000000 GHz|

StartFreq|
2.479000000 GHz|

Stop Freq|
2.481000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0 Hz

Center 2.480000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz

MsG

Page 45

Span 2.000 MHz
Sweep 67.80 ms (1001 pts)

STATUS

of 88

Scale Type

Lin|

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: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

7.4.6. CONDUCTED BANDEDGE AND 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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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 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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8.2. HIGH POWER MODE

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
125UL Fremont — Chamber D 23 Dec 2816 BB:59: 38
Restricted Bandedge
Pro ject Number:16U23317
Config:EUT Only

Mode :BLE 2482 MHz
Tested by: 30686
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1:2.31=2.43 1HC-348)/3M 107/18 PEAC/Par Avg(RMS)  Ineec(Pubo)  BBB1 MAXH 226 degs | 2:2.31-2,43 1M-3dE)/3M G778 AVERPur Aug(RHS)  Insec(Ruto) 9091 1BHTAUE 226 degs H

Low Chanme | 3ondedge Method AD - H.7ST 32915 12 Sep 2016 Rev 9.5 26 Apr 2016

Mar Frequen Meter Det AF Amp/C | Correcte | Average Margin Peak PK Azim | Heig | Polarity
ker cy Readi T712 bl/Fltr/ d Limit (dB) Limit | Margi uth ht
(GHz) ng (dB/ Pad Reading (dBuv/ (dBu n (Deg | (cm)
(dBuv m) (dB) (dBuv/ m) V/m) (dB) s)
) m)

1 *2.39 40.79 Pk 321 -20.7 52.19 - - 74 -21.81 226 160 H

2 *2.364 43.54 Pk 31.9 -20.8 54.64 - - 74 -19.36 226 160 H

3 *2.39 31.29 RMS 321 -20.7 42.69 54 -11.31 - - 226 160 H

4 *2.364 33.64 RMS 31.9 -20.8 44.74 54 -9.26 - - 226 160 H

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

RMS - RMS detection
Low Channel Bandedge Method AD - H.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017

FCC ID: BCGA1701 IC: 579C-A1701
LOW CHANNEL VERTICAL
125UL Fremont — Chomber D 23 Dec 2816 BB :<£9:58

Rsstricted Bandedge

Project Number: 16023317
s ConfigiEUT Only

Mode (BLE 2482 Mz

Tested by: 30686

185
85
Tuj 85
5
I Peck Linjt (dBuU/m)
= 75
<
65
55 Average Limit (d3ulU/m)
2 @
45
a2
35
2. 31 12MHz/ 2.43
Frequency (GHz)
Renge (64z) RBU/UBU Ref/Attn  Det/Avg Type Susep Fte  #Sups/Mode Position Ronge (GHz) RBUL/UBLI Ref/ftin Det/fvg Type Saesp Ptz #Sups/Mode  Fosition
Low Chonnel 3ondedge Method AD - V. 7ST 32915 12 Sep 2016 Rev 9.5 26 fipr 2016
Mar Freque | Meter | Det AF Amp/Cbl | Correct | Average | Margi Peak PK Azim Heig | Polari
ker ncy Readi 1712 [Fltr/Pad ed Limit n Limit Margi uth ht ty
(GHz) ng (dB/m (dB) Readin (dBuv/ (dB) (dBuv/ n (Deg | (cm)
(dBuv ) g m) m) (dB) s)
) (dBuv/
m)
1 *2.39 39.75 Pk 32.1 -20.7 51.15 - - 74 -22.85 11 105 \'%
2 *2.374 41.83 Pk 32 -20.8 53.03 - - 74 -20.97 11 105 \'
3 *2.39 29.5 RMS 32.1 -20.7 40.9 54 -13.1 - - 11 105 Vv
4 *2.389 30.78 RMS 32.1 -20.8 42.08 54 -11.92 - - 11 105 \

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

RMS - RMS detection
Low Channel Bandedge Method AD - V.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

125UL Fremont — Chomber D 22 Dec 2816 22:48:48
Rsstricted Bandedge
Project Number: 16023317
s ConfigiEUT Only
Mode :BLE 2488 FHz
Tested by: 30686
185
85
o
T 85
o}
: Peck Limit CoBul/m)
5 75
c
~
3 65
% Average Limit CdBul/m)
55 ,
MWWW‘:“ il 1" NPT 'd b - IJ‘J‘ M
45
M ey ,‘wﬂ\"“ VA A R w”m“ﬁm‘””“ .
35
2.43 13.3M4z/ 2 563
Frequency (GHz)
Renge (61z) RBU/UBU Ref/Attn  Det/Avg Type Susep Fte  #Sups/Mode Position Ronge (GHz) RBUL/UBLI Ref/ftin Det/fvg Type Seap Ptz #Sups/Mode  Fosition
1:2,43-2.563 1MC-3dB)/3M 187/18 PEAS/Pur Rvg(RMS)  nsec(futa)  BBBI  MAXKH 221 degs f 2:2.43-2.563 M{-3dB)/2M 187/18 AVER/Pur Avg(RMS)  fmasc(Aute)  80BY  1BOTAUG 21 degs H
High Chonnel Bondedge Methad AC - H TST 3081 12 Sep 2A16 Rev 9.5 26 fipr 2016
Mar | Freque | Meter | Det AF Amp/Cbl/ | Correct | Average | Margi Peak PK Azim | Heig | Polarit
ker ncy Readi T712 Fltr/Pad ed Limit n Limit Margi uth ht y
(GHz) ng (dB/m (dB) Readin | (dBuV/m (dB) (dBuv/ n (Degs | (cm)
(dBuv ) g ) m) (dB) )
) (dBuv/
m)
1 *2.484 48.29 Pk 32.3 -20.8 59.79 - - 74 -14.21 221 169 H
2 *2.484 48.58 Pk 32.3 -20.8 60.08 - - 74 -13.92 221 169 H
3 *2.484 | 38.66 | RMS 32.3 -20.8 50.16 54 -3.84 - - 221 169 H
4 *2.484 | 39.15 | RMS 323 -20.8 50.65 54 -3.35 - - 221 169 H

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

RMS - RMS detection
High Channel Bandedge Method AD - H.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

HIGH CHANNEL VERTICAL

UL Fremont — Chomber D 22 Dec 2816 23:55:33

125
Rsstricted Bandedge
Project Number: 16023317
s ConfigiEUT Only
Mode :BLE 2488 FHz
Tested by: 30686
185
85
73 85
?
o Peak Limit (cBulU/m)
= 75
<
65
¥ Average Limit (dBuUym>
55 2
s’
45 ]
35
2.43 13.3M4z/ 2 563
Frequency (GHz)
Renge (61z) RBU/UBU Ref/Attn  Det/Avg Type Susep Fte  #Sups/Mode Position Ronge (GHz) RBUL/UBLI Ref/ftin Det/fvg Type Saesp Ptz #Sups/Mode  Fosition
High Chonnel Bondedge Methad AC - U TST 3@81E 12 Sep 216 Rev 9.5 26 fipr 2016
Mar Freque | Meter Det AF Amp/Cbl/ | Correcte | Averag | Margin Peak PK Azim | Heig | Polarit
ker ncy Readi T712 Fltr/Pad d e Limit (dB) Limit Margi uth ht y
(GHz) ng (dB/m (dB) Reading | (dBuV/ (dBuv/ n (Degs | (cm)
(dBuv ) (dBuv/ m) m) (dB) )
) m)
1 *2.484 | 41.38 Pk 323 -20.8 52.88 - - 74 -21.12 284 374 \Y
2 *2.485 42.53 Pk 32.3 -20.8 54.03 - - 74 -19.97 284 374 \Y
3 *2.484 32.81 RMS 32.3 -20.8 44.31 54 -9.69 - - 284 374 \Y
4 *2.484 | 32.64 | RMS 323 -20.8 44.14 54 -9.86 - - 284 374 \Y

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

RMS - RMS detection
High Channel Bandedge Method AD - V.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber E 17 Dec 2816 13:59:22

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023817

18 Config:EUT Only

Mode :BLE 24B2MHz

Tested by:45200

g5

a5

FPeak Limit CdBulU/m)

75

6|:
Avg Limit (dBull/m)

%]
Frequency (GHz:

Range (&) REUB  Ref/Attn Det/fvg Tupe Suzep Fie
1:4-3 M3 /0 B1/18 PEAR/Pur Ava(RMS)  Stmsmctfute) BEI  HAKH B-Fhegs H | 3

Fua/lode Fosition Range (6D REWAR  Ref/mttn  Det/Ava Type Sueep Pts Foups/fiode Fosition
EXD) M3 30k G/8 PEAK/Far AvgRS)  3neec(iuto) 19k I B-Eddegs H

FCC Part!5C 2.4GHz RSE. TST 38915 29 Dec zB15 Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL
KUL Fremont - Chamber E 17 Dec 2016 13:59:z22
Radioted Zmissions Z-Meters

- Project Number: 16023817
18 Contig:EUT Only
Mode :BLE 24P2MHz
Tested by:45200

1

g5

Peak Limit (dBul/m)

Avg Limit C(dBul/m)

4
Frequency (GHz:

Range (@2 REUAB  Ref/Aitn Dot/fvg Tupe Susep Pie  Fowos/ods Position Ronge (G REUAR  Ref/ittn  Det/Avg Type Sueep Pto Houps/fiods Position

FCC Part!5C 2. 4GHz RSE.T5T 38915 29 Dec z@15 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23817-E1V2

FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

Marker Frequen Meter Det AFT711 Amp/Cbl Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fltr/Pa d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) d (dB) Reading (dBuv/ (dBuv/ (dB)
(dBuv/ m) m)
m)
1 *2.365 38.56 PKFH 31.9 -19.8 50.66 - - 74 -23.34 349 237 H
*2.365 27.76 VALT 31.9 -19.7 39.96 54 -14.04 - - 349 237 H
4 *4.756 38.64 PKFH 34 -29.1 43.54 - - 74 -30.46 79 155 H
* 4,754 27.45 VALT 34 -29 32.45 54 -21.55 - - 79 155 H
5 *7.424 38.51 PKFH 35.6 -27.4 46.71 - - 74 -27.29 13 298 \%
*7.424 26.58 VAIT 35.6 -27.4 34.78 54 -19.22 - - 13 298 v
6 *8.357 37.85 PKFH 35.7 -25.7 47.85 - - 74 -26.15 360 135 Vv
*8.357 25.55 VALT 35.7 -25.7 35.55 54 -18.45 - - 360 135 Vv
2 2.439 40.14 PKFH 32.2 -19.8 52.54 - 4 125 H
3 2.514 38.33 PKFH 32.3 -19.8 50.83 351 253 H

* - 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
FCC Part15C 2.4GHz RSE.TST 30915 29 Dec 2015

Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

MID CHANNEL HORIZONTAL

UL Fremont - Chamber E 17 Dec 2816 14:29:20

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023817

18 Config:EUT Only

Mode :BLE 2446MHz

Tested by:45200

g5

FPeak Limit CdBulU/m)

Avg Limit (dBull/m)

%]
Frequency (GHz:

Range (6Fz) RBUVBW Reffhitn  Det/Avg Ty
1:1-3

s Suzep Fie  Faws/ode Fosition Range (6D REWABN  Ref/mttn  Det/Avg T Pts Foups/fiode Fosition
M3 /0 B1/18 PEAR/Pur Ava(RMS)  Stmsmctfute) BEI  HAKH B-3EBdegs H | 3318

e Sueep
MC3E/30 BB PERUPar vgiRND  Mnsec(Auto) I8k HAMH B-36ddege

Rev 9.5 26 Apr 2816

FCC Part!5C 2.4GHz RSE. TST 38915 29 Dec zB15

MID CHANNEL VERTICAL
UL Fremont — Chamber E 17 Dec 2816 14:29:20

Radioted Zmissions Z-Meters

1

- Project Number: 16023817
18 Contig:EUT Only
Mode :BLE 2446MHz
Tested by:45200

g5

a5

Peak Limit (dBul/m)

75

Avg Limit C(dBul/m)

4
Frequency (GHz:

Range (@2 REUAB  Ref/Aitn Dot/fvg Tupe Susep Pie  Fowos/ods Position Ronge (G REUAR  Ref/ittn  Det/Avg Type Sueep Pto Houps/fiods Position

FCC Part!5C 2. 4GHz RSE.T5T 38915 29 Dec z@15 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23817-E1V2

FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

Marker Frequen Meter Det AFT711 Amp/Cbl Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fltr/Pa d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) d (dB) Reading (dBuv/ (dBuv/ (dB)
(dBuv/ m) m)
m)
4 *4.232 38.71 PKFH 33.3 -28.9 43.11 - - 74 -30.89 122 182 H
*4.228 27.68 VALT 333 -29 31.98 54 -22.02 - - 122 182 H
5 *4.718 39.35 PKFH 34 -29.2 44.15 - - 74 -29.85 27 203 \%
*4.719 27.77 VALT 34 -29.1 32.67 54 -21.33 - - 27 203 Vv
6 *10.805 36.65 PKFH 37.9 -22.9 51.65 - - 74 -22.35 201 129 \%
*10.806 23.91 VALT 37.9 -22.9 38.91 54 -15.09 - 201 129 \
3 2.176 34.69 PKFH 31.6 -19.7 46.59 - - 5 325 Vv
1 2.403 39.91 PKFH 32.2 -19.7 52.41 6 123 H
2 2.477 40.58 PKFH 32.3 -19.7 53.18 356 170 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
FCC Part15C 2.4GHz RSE.TST 30915 29 Dec 2015

Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber E 17 Dec 2816 14:59:4@

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023817

18 Config:EUT Only

Mode :BLE 24868MHz

Tested by:45200

g5

FPeak Limit CdBulU/m)

Avg Limit (dBull/m)

%]
Frequency (GHz:

Range (6Fz) RBUVBW Reffhitn  Det/Avg Ty
1:1-3

s Suzep Fie  Faws/ode Fosition Range (6D REWAR  Ref/mttn  Det/Ava Type Pts Foups/fiode Fosition
M3 /0 B1/18 PEAR/Pur Ava(RMS)  Stmsmctfute) BEI  HAKH B-3EBdegs H | 3318

y Sueep
MC3E/30 BB PERUPar vgiRND  Mnsec(Auto) I8k HAMH B-36ddege

FCC Part!5C 2.4GHz RSE. TST 38915 29 Dec zB15 Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL
UL Fremont — Chamber E 17 Dec 2816 14:59:@

Radioted Zmissions Z-Meters

1

- Project Number: 16023817
18 Contig:EUT Only
Mode :BLE 2486MHz
Tested by:45200

g5

a5

Peak Limit (dBul/m)

75

Avg Limit C(dBul/m)

4
Frequency (GHz:

Range (@2 REUAB  Ref/Aitn Dot/fvg Tupe Susep Pie  Fowos/ods Position Ronge (G REUAR  Ref/ittn  Det/Avg Type Sueep Pto Houps/fiods Position

Rev 9.5 26 Apr 2816

FCC Part!5C 2. 4GHz RSE.T5T 38915 29 Dec z@15
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
IC: 579C-A1701

FCC ID: BCGA1701

Marker Frequen Meter Det AFT711 Amp/Cbl Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fltr/Pa d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) d (dB) Reading (dBuv/ (dBuv/ (dB)
(dBuv/ m) m)
m)
4 * 4,856 39.97 PKFH 34 -30.1 43.87 - - 74 -30.13 111 344 Vv
*4.858 28.94 VALT 34 -30.1 32.84 54 -21.16 - - 111 344 \%
5 *7.616 37.6 PKFH 35.7 -26.5 46.8 - - 74 -27.2 203 202 \
*7.616 25.49 VALT 35.7 -26.5 34.69 54 -19.31 - - 203 202 Vv
6 *11.386 35.73 PKFH 38.2 -22.1 51.83 - - 74 -22.17 104 284 \%
*11.385 23.33 VAIT 38.2 -22.1 39.43 54 -14.57 - 104 284 v
1 2.404 38.8 PKFH 32.2 -19.7 51.3 - - 170 218 H
2 2.443 40.82 PKFH 32.2 -19.6 53.42 175 182 H
3 2.517 39.2 PKFH 32.3 -19.7 51.8 177 206 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
FCC Partl5C 2.4GHz RSE.TST 30915 29 Dec 2015
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.3. LOW POWER MODE

8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

125UL Fremant - Chomber D z Dec 2B16 14:18:50

Restricted Bondedge

Project Number: 16023817
Config:EUT Only
Mode:BLE 24B2MHz

Tested by: 44353

115

185

95

85

Peak Limit CdBulU/m2

[
]
c
o
N
C
i
I
3
~
3
[
T
-

Average Limit (dBuU/m)

gt b iy AP A
43

A " . ol RO TP TPRRRTNY " b @ ik
Al AT A bt hefiarihoy bttt ettt

2.31 12MHz/
Frequency (GHz:

Range (6-2) REABN  Ref/fttn Det/fvg Tupe Suzep Pic  fSws/Made Fasition Range (GHz) REWVBW  Ref/Mtn Det/fvy Type Sueep Pte 4Sups/Made Position
1:2.3°2.43 N-3d8)/3  1B7/18 PEAK/Pur Avg(RNS)  Inees(Autol  BEEI  HACH 4l dege 232 0 2:2.31-2.43 G383/ 18718 AUER/Far AgRUS)  lncec(huto) 8861  1BBTAUG 41 cege 232 cn

Low Chonnel Bandedge Method AD - H.TST 3¢915 "2 Sep 2816 Rev 9.5 26 Apr 2816

Marker Frequen Meter Det AFT712 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
cy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Reading (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) (dB) (dBuv/ m) m)
m)
1 *2.39 39.1 Pk 32.1 -20.7 50.5 - - 74 -23.5 41 232 H
2 *2.377 41.98 Pk 32 -20.8 53.18 - - 74 -20.82 41 232 H
3 *2.39 29.93 RMS 32.1 -20.7 41.33 54 -12.67 - - 41 232 H
4 *2.388 30.87 RMS 32.1 -20.8 42.17 54 -11.83 - - 41 232 H

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

RMS - RMS detection
Low Channel Bandedge Method AD - H.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

LOW CHANNEL VERTICAL

UL Fremont - Chamber D 22 Dec 2816 14:39:45

125
Resotricted Bandedge

Project Number:16U23817
s Canf g EUT Only

Mode:BLE 24B2MHz

Tested by:44353

185
95
S
i Peak Limit CdBuU/m)
= 75
‘e
3
65
E
55 Average Limit (dBuU/m) 5
=
L}
45
Ay
35
2.31 1 2MHz/ 2.43
Frequency (GHz:
Range (6z) RBU/UBY  Ref/Attn Det/fvg Tupe Suzep Ple  #Sws/fode Position Range (6Hz) RBUABU  Ref/fttn Det/fvg Type Suezp Pte  4Gups/fade Position
Low Chonnel Bondedoge Method AD - U, TST 3E915 "2 Sep 2816 Rev 9.5 26 Apr 2816
Marke | Freque Meter Det AF Amp/C | Correc | Averag | Margin Peak PK Azimut | Height Polarit
r ncy Readin T712 bl/Fltr ted e Limit (dB) Limit Margin h (cm) y
(GHz) g (dB/m) /Pad Readin | (dBuV/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.39 38.49 Pk 32.1 -20.7 49.89 - - 74 -24.11 161 338 \Y
2 *2.386 41.24 Pk 32.1 -20.8 52.54 - - 74 -21.46 161 338 Vv
3 *2.39 29.4 RMS 321 -20.7 40.8 54 -13.2 - - 161 338 Vv
4 *2.38 30.86 RMS 32 -20.8 42.06 54 -11.94 - - 161 338 \Y

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

RMS - RMS detection

Low Channel Bandedge Method AD - V.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

UL Fremont — Chomber D 22 Dec 2816 22:02:26

125
Rsstricted Bandedge
Project Number: 16023317
s ConfigiEUT Only
Mode :BLE 2488 FHz
Tested by: 30686
185
85
o
T 85
o}
: Peck Limit CoBul/m)
575
‘e
~
C—é 65
z Average Limit CdBul/m)
55 2
i ‘,“W‘w‘wﬂw Lol e o ‘.:Luvw g Jhu”.mh h'm T ,‘J"“,““ H:LAA"MM\VMA' - il e b sl ol T
45
e s L AN NP A A Dl
35
2.43 13.3M4z/ 2 563
Frequency (GHz)
Renge (64z) RBI/UBU  Ref/Attn Det/Avg Tupe Susep Pte  #Sups/Move Fosition Range (GHz) RBUMBW  Ref/ftin Det/fug Type Susap Pte  Hups/Mode  Fosition
1:2,43-2.563 1MC-3dB)/3M 187/18 PEAS/Pur Rvg(RMS)  nsec(futa)  BBBI  MAXKH 211 degs f 2:2.43-2.563 M{-3dB)/2M 187/18 AVER/Pur Avg(RMS)  fmasc(Aute)  80BY  1BOTAUG 211 degs H
High Chonnel Bondedge Methad AC - H TST 3081 12 Sep 2A16 Rev 9.5 26 fipr 2016
Mar Freque Meter Det AF Amp/Cbl/ | Correcte | Averag Margin Peak PK Azim Heig | Polar
ker ncy Readi T712 Fltr/Pad d e Limit (dB) Limit Margi uth ht ity
(GHz) ng (dB/m) (dB) Reading | (dBuVv/ (dBuv/ n (Degs | (cm)
(dBuv (dBuV/m m) m) (dB) )
) )
1 *2.484 40.63 Pk 323 -20.8 52.13 - - 74 -21.87 211 231 H
3 *2.484 31.34 RMS 32.3 -20.8 42.84 54 -11.16 - - 211 231 H
4 *2.484 32.01 RMS 323 -20.8 43.51 54 -10.49 - - 211 231 H
2 2.548 41.93 Pk 32.2 -20.6 53.53 - - 74 -20.47 211 231 H

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

RMS - RMS detection
High Channel Bandedge Method AD - H.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

HIGH CHANNEL VERTICAL

UL Fremont — Chomber D 22 Dec 2816 22:15:4B

125
Rsstricted Bandedge
Project Number: 16023317
s ConfigiEUT Only
Mode :BLE 2488 FHz
Tested by: 30686
185
85
73 85
?
o Peak Limit (cBulU/m)
= 75
i
3
3 65
el
¥ Average Limit (dBuUym>
55 5
it
45 3 .
Liis)
35
2.43 13.3M4z/ 2 563
Frequency (GHz)
Renge (61z) RBU/UBU Ref/Attn  Det/Avg Type Susep Fte #Sups/Mode Position Ronge (GHz) RBUL/UBLI Ref/ftin Det/fvg Type Saesp Ptz #Sups/Mode  Fosition
High Chonnel Bondedge Methad AC - U TST 3@81E 12 Sep 216 Rev 9.5 26 fipr 2016
Mar Freque | Meter Det AF Amp/Cbl/ | Correcte | Averag | Margin Peak PK Azim | Heig | Polar
ker ncy Readi T712 Fltr/Pad d e Limit (dB) Limit Margi uth ht ity
(GHz) ng (dB/m (dB) Reading | (dBuVv/ (dBuv/ n (Degs | (cm)
(dBuv ) (dBuv/ m) m) (dB) )
) m)
1 *2.484 39.79 Pk 32.3 -20.8 51.29 - - 74 -22.71 349 289 \Y
3 *2.484 | 29.27 | RMS 32.3 -20.8 40.77 54 -13.23 - - 349 289 V
2 2.519 41.77 Pk 32.3 -20.7 53.37 - - 74 -20.63 349 289 Vv
4 2.562 31.09 RMS 32.2 -20.7 42.59 54 -11.41 - - 349 289 \Y

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

RMS - RMS detection
High Channel Bandedge Method AD - V.TST 30915 12 Sep 2016
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.3.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

~JL “remont — Chamber E 17 Dec 2816 21:44: 31
Radioted Emissions 3-Meters

1

= Project Number: 16023817
18 Config:EUT Only
Mode :BLE 24B82MHz
Tested by:52291
95
8|:
Peak Limit (dBul/m)

7|:
€
= 5
3 6
@
o
- Avg Limit (dBul/=)

55

" i

w W
4
35 JuwﬂmmluA W
WMWW”MWWW'V'WW
2':
1 18 18
Frequency (GHz)
Range (GHz) REU/BU  Ref/Attn  Det/Avg Tupe Sueep Pte  #upsfMode  Position Range (GHz) REWUBI  Ref/fttn Det/fvg Tupe Sueep Pt= #5ups/llode FPosition
13 TMC-3dB)/ 38k 1878 PEAK/Pur Avg(RMS)  S2meec(Auto)  BEAT  NAKH f-36Bdegs | 3:3-18 TH(-3d8)/ 30k £1/8 PEAK/Pur Avg(RHS)  3%2meec(futo) 1Bk MAXH B-Zdegs H
FCC Port15C 2,464z RSE.TST 38915 29 Dec 2815 Rev 9.5 26 fpr 2816

LOW CHANNEL VERTICAL
UL Fremont - Chamber E 17 Dec 20816 21:44:31
Rodioted Erissions 3-Meters

o Project Number: 1623817
o Conf i EUT Only

Mode ‘BLE 24E2MPz
Tested by: 52291

1

g5

Peak Limit (dBLUU/m)

CdBul/m?

Fvg Limit (dBuV/m)

Frequency (CHz)

Range (GHz) RBH/ VBl Ref/Attn  Detifvg Tupe e Pte #Sups/Modk Position Range (GHz) RBU/UBY Ref/Attn  Det/Avg Tupz Suezp Pte  #oups/Made Pasitian

FCC Port15C 2.4GHz RSE.TST 3915 29 Dec 2415 Rev 9.5 26 Apr 2@16
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

Marker Freque Meter Det AFT711 Amp/Cbl/Fit Corrected Avg Limit Margin Peak Limit PK Azimu Heig Polari

ncy Readi (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin th ht ty

(GHz) ng (dBuVv/m) (dB) (Degs) (cm)

(dBuv
)

1 *1.365 34.26 PKFH 29.2 -21.6 41.86 - 74 -32.14 161 265 H
*1.365 19.28 VA1T 29.2 -21.6 26.88 54 -27.12 - 161 265 H
2 *2.239 34.78 PKFH 31.7 -19.4 47.08 - 74 -26.92 217 228 H
*2.238 18.1 VALT 31.7 -19.4 30.4 54 -23.6 - 217 228 H
3 *2.701 34.96 PKFH 32.6 -19.4 48.16 - 74 -25.84 274 195 \%
*2.698 18.66 VALT 32,6 -19.4 31.86 54 -22.14 - - 274 195 \
5 *4.229 39.75 PKFH 333 -29 44.05 - - 74 -29.95 124 214 \Y
*4.227 27.79 VALT 333 -29 32.09 54 -21.91 - - 124 214 \Y
6 *8.162 36.44 PKFH 35.7 -25.5 46.64 - - 74 -27.36 253 147 \
*8.165 25.01 VA1T 35.7 -25.7 35.01 54 -18.99 - 253 147 \Y
4 3.495 39.12 PKFH 329 -30 42.02 206 162 H
3.497 28.2 VALT 329 -29.9 31.2 206 162 H

* - 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
FCC Part15C 2.4GHz RSE.TST 30915 29 Dec 2015
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

MID CHANNEL HORIZONTAL

UL Fremont — Chomber E

17 Dec 2816

11

Project Number: 16023317

185

g5

ConfigiEUT Only
Mode :BLE 2448MH=z
Tested by:52291

Rodioted Emissions 3-Meters

Peok Limit ZdBul/m)

Avg Limit (dBul/m)

Pt

mem%é A

W

2]

Frequency (GHz)

18

RBL/UBL
1MC-34B)/ 3k 1a7/1a

Ref/Attn  Detffvg T

Ronge (642) g Tupe
1:1-3 PEAC/Fur P (RIS

Sucep Pte #Sups/Mode FPosition
Sensec(futo)  BBBI

RBW/UBW
1M(-3dB)/ 38k 818

Ronge (GHz) Ref/ttn Det/fug Tup

HAXH B-3fcegs| 3:3-18

e Sieep
PEAK/Pur Avg(RNS)  3%rsecCAuto) 18k IAXH

Pie  #Supe/Mode Fosition
B-ldags H

FCC Port15C 2.4GHz RSE.TST 39315 29 Dec 2015

MID CHANNEL VERTICAL

Rev 3.5 26 fipr 2016

UL Fremont — Chomber E

17 Dec 2816

22:15:26

1

Project Number: 16023317

185

Config:EUT Only
Made :BLE 244BMHz
Tested by:52291

g5

Radicted Emissions 3-Meters

85

Peak Limit cdBul/m)

75

Fvg Limit CdBul/m)

Frequency (GHz)

Range (64 REU/UBU  Ref/Attn Det/fvg Tupe

Pte

¥Sups/Mode  Pasition Range (BH:) REUUBU  Ref/ftin Det/vg Type

Ple  #Sups/Mode  Position

FCC Port15C 2.4GHz RSE.TST 39915 29 Dec 2015
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REPORT NO: 16U23817-E1V2

FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

Marker Frequen Meter Det AFT711 | Amp/Cb | Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) I/Fitr/Pa d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) d (dB) Reading (dBuv/ (dBuv/ (dB)
(dBuv/ m) m)
m)
1 *1.359 33.56 PKFH 29.2 -21.5 41.26 - - 74 -32.74 66 284 H
*1.361 19.21 VA1T 29.2 -21.5 26.91 54 -27.09 - - 66 284 H
2 *1.554 33.68 PKFH 27.8 -20.9 40.58 - - 74 -33.42 315 202 \
*1.556 18.56 VA1T 27.8 -20.9 25.46 54 -28.54 - - 315 202 \
3 *2.225 34.42 PKFH 31.8 -19.6 46.62 - - 74 -27.38 231 249 \
*2.225 18.18 VALT 31.7 -19.6 30.28 54 -23.72 - - 231 249 \
4 *4.221 39.54 PKFH 333 -29.4 43.44 - - 74 -30.56 139 178 H
*4.221 27.66 VA1T 333 -29.4 31.56 54 -22.44 - - 139 178 H
6 *11.136 35.11 PKFH 38.1 -22.5 50.71 74 -23.29 0 338 \
*11.135 23.31 VALT 38.1 -22.5 38.91 54 -15.09 - - 0 338 \
5 *7.508 37.87 PKFH 355 -27 46.37 - - 74 -27.63 11 375 \
*7.509 26.19 VA1T 355 -26.9 34.79 54 -19.21 11 375 \

* - 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
FCC Part15C 2.4GHz RSE.TST 30915 29 Dec 2015
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017

IC: 579C-A1701

HIGH CHANNEL HORIZONTAL

HEUL Fremont — Chomber E

17 Dec

2816

23:08:27

Rodioted Emissions 3-Meters
Project Number: 16023317

185

g5

ConfigiEUT Only
Mode :BLE 2488MH=z
Tested by:52291

85

Peok Limit ZdBul/m)

75

55

Avg Limit (dBul/m)

55

45

35

2]

Frequency (GHz)

18

Ronge (642) RBL/UBL
1i1=3

1MC-34B)/ 3k

Ref/Attn Det/fug Tupe
187/18 PEAC/Pur Aug(RIS)

Sucep Pte #Sups/Mode FPosition
Sensec(futo)  BBBI

RBW/UBW

Ronge (GHz)
3 W30 /3 81e

HAXH B-3fcegs| 3:3-18

Ref/ttn Det/fvg Ture Sweep
PEAK/Pur Avg(RMS)  3%2nsec(futo) 18

Pie  #Supe/Mode Fosition

HAXH B-3deys H

FCC Port15C 2.4GHz RSE.TST 39315 29 Dec 2015

HIGH CHANNEL VERTICAL

Rev 3.5 26 fipr 2016

UL Fremont — Chomber E

17 Dec

2816

23:08:27

1

185

Radicted Emissions 3-Meters
Project Number: 16023317

g5

Config:EUT Only
Made :BLE 2488MHz
Tested by:52291

85

Peak Limit cdBul/m)

75

Fvg Limit CdBul/m)

Frequency (GHz)

Range (64 REU/UBU  Ref/Attn Det/fvg Tupe

Pte

¥Sups/Mode  Pasition Range (BH:) REUUBU  Ref/ftin Det/vg Type

Ple  #Sups/Mode  Position

FCC Port15C 2.4GHz RSE.TST 39915 29 Dec 2015
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017

FCC ID: BCGA1701 IC: 579C-A1701
Marker Frequen Meter Det AFT711 Amp/Cbl Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fltr/Pa d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) d (dB) Reading (dBuv/ (dBuv/ (dB)
(dBuv/ m) m)
m)
1 *1.566 34.83 PKFH 27.8 -20.8 41.83 - - 74 -32.17 343 155 H
*1.567 18.39 VALT 27.8 -20.8 25.39 54 -28.61 - - 343 155 H
2 *2.23 34.75 PKFH 31.7 -19.8 46.65 - - 74 -27.35 228 197 \%
*2.229 18.16 VALT 31.7 -19.8 30.06 54 -23.94 - - 228 197 Vv
3 *2.695 35.45 PKFH 32.6 -19.3 48.75 - - 74 -25.25 268 283 \%
*2.692 18.57 VALT 32.6 -19.2 31.97 54 -22.03 - - 268 283 \
4 *3.628 39.43 PKFH 33 -30.2 42.23 - - 74 -31.77 159 326 H
*3.63 28.43 VALT 33 -30.2 31.23 54 -22.77 - - 159 326 H
5 *4.245 39.65 PKFH 33.3 -28.6 44.35 - - 74 -29.65 105 385 v
*4.243 27.83 VA1T 333 -28.6 32.53 54 -21.47 - - 105 385 Vv
6 * 4,723 39.05 PKFH 34 -29.1 43.95 - - 74 -30.05 26 196 Vv
*4.727 27.56 VAIT 34 -29.1 32.46 54 -21.54 - - 26 196 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
FCC Part15C 2.4GHz RSE.TST 30915 29 Dec 2015
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.4. WORST-CASE CO-LOCATION

BLUETOOTH LOW ENERGY AND 802.11 HT20 2Tx CDD MODE IN THE 5.2GHz BAND

HORIZONTAL PLOT

UL Fremont - Chamber F 14 Dec 2816 19:13:48
Radioted Emissions 3-Meters

Prbject Number: 6U23815
Config:EUT Only

Mode !BLE 244BMHz + HT28 5288MHz
Tested by:45256

1186

188

Elz]

80

eak Limit (dBulU/m)

768

668

Avg Limit (dBulU/m)

CdBul/m)

508

(

il

4 Bjssom

368

208

g
Frequency (GHz)

Range (6Hz) REU/UBU Ref/Attn Det/fvg Tuype ueep. Pts #Sups/Mode Position Range (GHz) RELL/UBU Ref/Attn Det/Avg Type Sueep Pts  #Swps/Mode Position
1:1-3 ING-3d8)/38k  187/18 PERK/Pur Avg(RNS)  Auto 01 MAX 0-360degs 5:5.886.15 IMC-3dB)/3Bk  187/18  PEAK/Pur Avg(RNS)  Auto 2081 MAXH 8-360degs H
3:35.08 1M(-3dB)/ 38l 81/8 PERK/Pur Avg(RMS)  Auto 581 MAXH B-368degs H 7:6.15-18 MC-3dB)/3Bk §7/8 PEAK/Pur fvg(RMS)  Auto 9881 MAXH B-360degs H

pe. TST 38915 26 Jun 2815 Rev 9.5 26 Apr 2816

VERTICAL PLOT

UL Fremont - Chamber F 14 Dec 2816 19:13:48

118
Rodiated Emissions 3-Meters

Prpject Number: 16023815

1600 Contig EUT Only

Mods:BLE 244BMHz + HT2B 528BMHz
Tested by:45256

ElE]

80

Peok Limit (dBulU/m)

70

66

Avg Limit (dBulU/m)

CdBul/m)

508

4B

368

20

=]
Frequency (GHz)

Range (6Hz) REWABU  Ref/Atin Det/Avg Type uee; Pte #5ups/fode Fosition Range (GHz) REWAB  Ref/Attn Det/Avg Type Suesp Pts  #ups/Mode Fosition

pe. TST 368915 26 Jun 2815 Rev 9.5 26 Apr 2816

Page 71 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: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

DATA

Radiated Emissions

Frequen Meter Det AFT344 Amp/Cbl DC Corr Correcte Avg Margin Peak Margin Azimuth Height Polarity
cy Reading (dB/m) /[Fltr/Pa (dB) d Limit (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) d (dB) Reading (dBuv/ (dBuv/
(dBuv/ m) m)
m)

1.911 41.24 PK-U 31 -21.4 0 50.84 74 -23.16 10 381 H

1.994 41.39 PK-U 315 -21.4 0 51.49 74 -22.51 64 118 \
*4.169 37.38 PK-U 33.7 -28.6 0 42.48 74 -31.52 181 119 H
*4.166 27.01 ADR 33.7 -28.6 0 3211 54 -21.89 - 181 119 H
*4.554 38.41 PK-U 341 -27.8 0 44.71 74 -29.29 194 206 \
*4.554 27.64 ADR 341 -27.8 0 33.94 54 -20.06 - 194 206 \

8.873 34.28 PK-U 35.9 -23.6 0 46.58 74 -27.42 100 365 H
*10.98 34.13 PK-U 37.9 -22.1 0 49.93 74 -24.07 238 259 \
*10.982 22.98 ADR 37.9 -22.1 0 38.78 54 -15.22 - - 238 259 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

* TST 30915 26 Jun 2015
Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.5. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

~UL Fremont - Chamber G 16 Dec 2016 080:06:41

9

Rodiated Emissions - 3 Meters

- Project Number:16U23817
B8 Con¥ig:EUT / Charger / Headphone
Mode :BLE Uorst Case

Tested by:44399

75

65

55

451 PR el

(dBul/m)

35

1868 18608
Frequency (MHz)

Range (PHz) REU/VBN  Ref/Atin Dei/fvg Tupe 5 e $oups/fode  FPosition Range (Hz) REU/UBH  Ref/Aten Dot/Avg Tupe E Fowpa/ode  Pasition
1:38-208

Tup weep P P veep Pts
120k(-68)/1H 97/ PERK/LogPur—Video Imsec(huto) 4881 MAWH 0-36ldecs H | 3:208-1090 120k(-6dB)/IN 9718 PEAK/LogPur-Video 3msecCfuto) 8831  NAMH 8-360degs H

FCC Part 15 Subpart C 38-188@MHz . TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2816

VERTICAL PLOT

:UL Fremont - Chamber G 16 Dec 2816 [a]a]
Rodiated Emissions - 3 Meters

Project Number: 16023817
85 Contig:EUT / Charger / Headphone
Mode :BLE lUorst Case

Tested by:44399

9

75

65

PR tim e Tes

(dBulU/m)

188 1866
Frequency (MHz)

Range (PHz) REU/BN  Rof/Atin Det/fvy Tupe Sucep Pts  ¥oups/Miode Position Range (Hz) ROU/UB  Rof/Attn Dot/vg Tupe Sweep Pts  fowps/Mode Fosition

FCC Part 15 Subpart C 3@-18@@MHz TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

DATA
Marker Frequency Meter Det AF Amp Cbl | Correcte QPk Margin Azimuth Height Polarity
(MHz) Reading T900 (dB) d Limit (dB) (Degs) (cm)
(dBuv) (dB/m) Reading (dBuv/
(dBuv/ m)
m)

2 *172.5025 33.88 Pk 15.5 -29.9 19.48 43.52 -24.04 0-360 200 H
5 *74.2425 33.88 Pk 12 -30.7 15.18 40 -24.82 0-360 100 \%
3 *277 31.57 Pk 17.3 -29 19.87 46.02 -26.15 0-360 100 H
6 *270.1 29.96 Pk 17.1 -29.1 17.96 46.02 -28.06 0-360 99 \Y
4 67.4425 36.17 Pk 12.2 -30.8 17.57 40 -22.43 0-360 100 \Y
1 94.345 36.83 Pk 12.6 -30.5 18.93 43.52 -24.59 0-360 200 H

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

Pk - Peak detector

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

Rev 9.5 26 Apr 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

8.6. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT
~UL EMC 27 Dec 2816 1§:56:59

RF Emissions

= Project Number; 16023817
El ConfigurationiEUT Only
Made :BLE Worst Case
Tested by / SN:39885

14

a5

Peok Limit (dBul/m)

Avg Limit CdBul/m)]

CdBulolte) Horizontal

8
Frequency (GHz)

Ronge (GHz) REL/UBW Ref/Rttn  Det/ Swesp. Ple  #Sups/Mode Lohel Ronge (BHz) REWAIBL Ref/fttn  Det/ uee) Pis  #5ups/Hode  Lobel
1115-26 (=3B /M 97/8 PEAKS - |BBnsectuta) |2B2  MAXH Herizantal

18-266Hz Test TST 38915 6 Jon 2615 Rev 9.5 19 Oct 2816

VERTICAL PLOT

‘@:UL EMC 27 Dec 2816 18:56:59

RF Emissians

- Project Number: 16023817

El Conf igurat ion:EUT Only
Hode:BLE Uarst Cose

Tested by / SN:39885

a5

75 Peak Limit (dBul/m)

&5

Avg Limit CdBUU/m]

55

45

(dBulolte) Uertical

35

25

=
Freguency (GHz)
Range (GH2) REW/VE Ref fittn Dot/ - Ple ¥oupafode Lahal Range (6o REWUEN Ref/fttn Det/ e Fis  topsade Lbel

18-266Hz Teat TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816
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REPORT NO: 16U23817-E1V2
FCC ID: BCGA1701

DATE: MARCH 01, 2017
IC: 579C-A1701

Data
Marker Frequency Meter Det AF T449 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit | PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts
)
1 19.052 41.07 Pk 32.6 -25 -9.5 39.17 54 -14.83 74 -34.83
2 21.81 40.77 Pk 333 -24.4 -9.5 40.17 54 -13.83 74 -33.83
3 24.954 43.2 Pk 34.2 -24.4 -9.5 435 54 -10.5 74 -30.5
4 19.179 39.83 Pk 32.7 -24.7 -9.5 38.33 54 -15.67 74 -35.67
5 21.857 40.63 Pk 333 -24.6 -9.5 39.83 54 -14.17 74 -34.17
6 23.962 43.53 Pk 34 -24.2 -9.5 43.83 54 -10.17 74 -30.17

Pk - Peak detector

18-26GHz Test. TST 30915 6 Jan 2015

Rev 9.5 19 Oct 2016
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

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: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

9.1. EUT POWERED BY AC/DC ADAPTER VIA USB CABLE

LINE 1 RESULTS

UL Fremont, CA CE Room 28 Dec 2816 18:47:85
Conducted RFI Uoltage

Project No:16U23817

Mode|/Device EUT w/ charger & sarphone
Mode :BLE

Test Uolt/Freg: 128U/6BHz

Test By:52275

dBul Line-LI

VA

Frequency (MHz)

Range (tHz) REU/UBU Ref/Attn Det/Avg Mode
0p/Ca

HSups/Made  Label Range (NHz) REW/UEH Ref/fttn  Det/Avg Made wee| < #5ups/Mode  Label
15-38 9k (-6B) /- 82/18 -

Pis
13.3 1/URIT Line-LI

pe. TST 36915 24 Feb 2616 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 1&3 Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuv QapP Avg (dB)
1 .16125 29.04 Qp 0 0 10.1 39.14 65.4 -26.26
2 16125 21.2 Ca 0 0 10.1 313 - - 55.4 -24.1
3 .20175 27.95 Qp 0 0 10.1 38.05 63.54 -25.49
4 20175 20.27 Ca 0 0 10.1 30.37 - - 53.54 -23.17
5 .5865 25.56 Qp 0 0 10.1 35.66 56 -20.34
6 .58762 18.19 Ca 0 0 10.1 28.29 - - 46 -17.71
7 1.68225 24.15 Qp 0 1 10.1 34.35 56 -21.65
8 1.68338 19.12 Ca 0 1 10.1 29.32 - - 46 -16.68
9 26.25 24.07 Qp 1 3 10.5 34.97 60 -25.03
10 26.25 23.85 Ca 1 3 10.5 34.75 - - 50 -15.25
11 28.74975 23.18 Qp 1 3 10.4 33.98 60 -26.02
12 28.74975 22.64 Ca 1 3 10.4 33.44 - - 50 -16.56

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

LINE 2 RESULTS

UL Fremont, CA CE Room 28 Dec 2816 18:47:85
Conducted RFI Uoltage

Project No:16U23817
Model/Device :EUT w/ charger & earphone
Mode :BLE

Test Uolt/Freg: 128U/6BH=

Test By:52275

dBul Line-L2

Frequency (MHz)

Range (Hz) REU/UBU Ref/Attn Det/Avg Mode weet Pts $oups/fode Label Range (NHz) RBL/UBl Ref/Bttn  Det/fAvg Made ey < #5ups/Mode Label

B TST 36915 24 Feb 2616 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 283 Reading 15 Class B (dB) 15 Class B argin
(dBuv) dBuv QapP Avg (dB)
13 .16125 28.65 Qp 0 0 10.1 38.75 65.4 -26.65 -
14 .16125 20.23 Ca 0 0 10.1 30.33 - - 55.4 -25.07
15 .20175 27.02 Qp 0 0 10.1 37.12 63.54 -26.42 -
16 .20175 17.8 Ca 0 0 10.1 27.9 - - 53.54 -25.64
17 .591 21.67 Qp 0 0 10.1 31.77 56 -24.23 -
18 .58875 13.96 Ca 0 0 10.1 24.06 - - 46 -21.94
19 1.86 15.21 Qp 0 1 10.1 25.41 56 -30.59 -
20 1.86 9.79 Ca 0 1 10.1 19.99 - - 46 -26.01
21 26.25 25.27 Qp 1 3 10.5 36.17 60 -23.83 -
22 26.25 24.95 Ca 1 3 10.5 35.85 - - 50 -14.15
23 28.74975 24.82 Qp 1 3 10.4 35.62 60 -24.38 -
24 28.74975 23.92 Ca 1 3 10.4 34.72 - - 50 -15.28

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

9.2. EUT POWERED BY HOST PC VIA USB CABLE

LINE 1 RESULTS

UL Fremont, CA CE Room 28 Dec 2816 15:35:15
Conducted RFI Uoltage

Project No:16U23817

Mode|/Device:EUT w/ Laptop & earphone
Mode :BLE

Test Uolt/Freq:Volt/Freq: 128U/6BHz
Test By:52275

dBul Line-LI

1
Frequency (MHz)

Range (tHz) REU/UBU Ref/Attn Det/Avg Mode
15-38 9k (-6B) /- 82/18 0p/Ca

Suzep Pla  #oups/fode Lobel Renge (HHz) RBU/UB  Ref/Attn Det/Avg Made ey < 45ups/fode  Label
1s/2.25kHz  13.3% 1ARIT  Line-Ll

orst Cose with Loptop.DAT 36915 24 Feb 2816 Rev 5.5 26 Moy 26815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 1&3 Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuv QapP Avg (dB)
1 .19275 46.39 Qp 0 0 10.1 56.49 63.92 -7.43 - -
2 .1995 29.58 Ca 0 0 10.1 39.68 - - 53.63 -13.95
3 .258 36.2 Qp 0 0 10.1 46.3 61.5 -15.2 - -
4 .26475 18.81 Ca 0 0 10.1 28.91 - - 51.28 -22.37
5 321 31.68 Qp 0 0 10.1 41.78 59.68 -17.9 - -
6 .33 14.16 Ca 0 0 10.1 24.26 - - 49.45 -25.19
7 23.75025 6.54 Qp 1 .2 10.4 17.24 60 -42.76 - -
8 23.75025 3.88 Ca 1 2 10.4 14.58 - - 50 -35.42
9 26.25 11.65 Qp 1 3 10.5 22.55 60 -37.45 - -
10 26.25 10.56 Ca 1 3 10.5 21.46 - - 50 -28.54
11 27.69225 5.89 Qp 1 3 10.5 16.79 60 -43.21 - -
12 27.69225 2.6 Ca 1 3 10.5 13.5 - - 50 -36.5

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23817-E1V2 DATE: MARCH 01, 2017
FCC ID: BCGA1701 IC: 579C-A1701

LINE 2 RESULTS

UL Fremont, CA CE Room 28 Dec 2816 15:35:15
Conducted RFI Uoltage

Project No:16U23817
Mode|/Device :EUT w/ Laptop & sarphone
Mode :BLE

Test Uolt/Freq:Uslt/Freq: 128U/68Hz
Test By:52275

dBul Line-L2

Frequency (MHz)

Range (Hz) REU/UBU Ref/Attn Det/Avg Mode weet Pts $oups/fode Label Range (NHz) RBL/UBl Ref/Bttn  Det/fAvg Made ey < #5ups/Mode

orst Cose with Loptop.DAT 363915 24 Feb 2816 Rev 5.5 26 Moy 2615

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 283 Reading 15 Class B (dB) 15 Class B argin
(dBuv) dBuv QP Avg (dB)
13 .19275 45.63 Qp 0 0 10.1 55.73 63.92 -8.19
14 19725 29.13 Ca 0 0 10.1 39.23 - - 53.73 -14.5
15 .25575 38.37 Qp 0 0 10.1 48.47 61.57 -13.1
16 .2625 20.73 Ca 0 0 10.1 30.83 - - 51.35 -20.52
17 321 32.86 Qp 0 0 10.1 42.96 59.68 -16.72
18 321 13.85 Ca 0 0 10.1 23.95 - - 49.68 -25.73
19 23.75025 5.38 Qp 1 .2 10.4 16.08 60 -43.92
20 23.75025 2.85 Ca 1 .2 10.4 13.55 - - 50 -36.45
21 26.25 11.93 Qp 1 3 10.5 22.83 60 -37.17
22 26.25 10.17 Ca 1 3 10.5 21.07 - - 50 -28.93
23 27.69225 5.66 Qp 1 3 10.5 16.56 60 -43.44
24 27.69225 3.16 Ca 1 3 10.5 14.06 - - 50 -35.94

Qp - Quasi-Peak detector
Ca - CISPR average detection
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