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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: TABLET DEVICE
MODEL: A1822
SERIAL NUMBER: CONDUCTED (FO9FSQO02CHQNX), RADIATED (FOFSJOOHHN9P)
DATE TESTED: NOVEMBER 15, 2016 — JANUARY 18, 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:

W‘&M MG / P / o

A ‘/:_' J ’JJ—‘;_-J 7
MENGISTU MEKURIA HUNG THAI
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 (1C:2324B-1) Chamber D (1C:2324B-4)
[ ] Chamber B (IC:2324B-2) Chamber E (I1C:2324B-5)
[ ] Chamber C (IC:2324B-3) Chamber F (IC:2324B-6)
Chamber G (IC:2324B-7)
Chamber H (1C:2324B-8)

XXX

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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FCC ID: BCGA1822 IC: 579C-A1822

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) (mW)
(MHz)

2402 - 2480 BLE 17.233 52.88

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 1.91

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 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- landscape 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

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
2 usB 1 UsSB 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 AND AC LINE CONDUCTED: AC/DC ADAPTER
CONFIGURATION)

Earphone Jack

3.5mm Audio

Shielded

0.9

N/A

USB

USB

shielded

N/A

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

Earphone Jack 1 3.5mm Audio Shielded 0.9 N/A
usB 1 UsB Shielded 1 N/A
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

|
I
|
Antenna/Amp | 3

: Radiated Test
Earphone | \ :
T nie
Loy U
|

2 : Spectrum Analyzer

|
!
I
!
!
!
AC/DC Adapter !
|
I
I
|
1
I
I
I
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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: FEBRUARY 10, 2017

IC: 579C-A1822

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 11/10/2017
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences JB3 T426 09/23/2017
2000MHz
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T243 10/11/2017
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T285 06/20/2017
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A T1613 09/23/2017
Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 04/5/2017
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T742 11/29/2017
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A T341 10/25/2017
Antenna, Bmaggggﬂ/l:gb“d' S0MHzto ' g0 sciences B3 T899 05/26/2017
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T834 06/17/2017
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A-544 T1210 06/30/2017
Power Meter, P-series single channel Keysight N1912A T1244 05/03/2017
Power Sensor ETS LINDGREN 7002-006 T1126 02/10/2017
Power Sensor, Peak and average, 50 MHz HEWLET
to 1£3 GHz, 5 MHz Bvs , PACKARD 8481A T246 06/24/2017
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight N9030A T339 09/22/2017
Spectrum Analyzer Keysight 8564E T106 09/07/2017
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2017
Amplifier, 1 to 26.5GHz, 23.5dB Gain Keysight 84498 T402 07/5/2017
minimum
AC Line Conducted
*EMI Test Receiver 9Khz-7GHz Rohde & ESCI7 T1436 12/19/2016
Schwarz
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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FCC ID: BCGA1822 IC: 579C-A1822
7.2. ON TIME, DUTY CYCLE
LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period [DutyCycle| Duty Duty Cycle 1/B
B X Cycle 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

o Keysight Spectrum Analyzer - APVS.5(110016),38806, =

X RL | RF [s0Q bC | | | SENSE:INT| | ALIGN AUTO  [06:50:58 PMNov 15, 2016

#Avg Type: RMS TRACE| 56 Frequency

NFE PNO: Fast —— 1rig: FreeRun Avg[Hold: 1/1 AP
IFGain:Low #Atten: 30 dB

Auto Tune|

Ref Offset 11 dB
1L dBidiv  Ref 30.00 dBm
og

Center Freq|
2.440000000 GHz|

StartFreq
2.440000000 GHz|

Stop Freq|
2.440000000 GHz|

CF Step
8.000000 MHz
JAuto Man

Freq Offset
0 Hz|

Scale Type

Lin|

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 50 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS

DUTY CYCLE BLE LOW POWER MODE

= Keysight Spectrum Analyzer - APv5.5(110916), 38806, ==
X RU | RF [s0Q bC | | | SENSE:INT]| | ALIGN AUTO  [06:52:18 PMNov 15, 2016
#Avg Type: RMS TRACE| 3456

NFE PNO: Fast —— 1Tig: FreeRun Avg|Hold: 1/1 AL

IFGain:Low #Atten: 30 dB oeT|P

Frequency

Auto Tune|
Ref Offset 11 dB
1L deidiv Ref 30.00 dBm

Center Freq
2.440000000 GHz

StartFreq
2.440000000 GHz

Stop Freq
2.440000000 GHz|

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.440000000 GHz Span 0 Hz Lin
Res BW 8 MHz #VBIW 50 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS

Page 19 of 92

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: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

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
(MHz) (MHz) (MHz)
Low 2402 0.690 05
Middle 2440 0.674 05
High 2480 0.758 05
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DATE: FEBRUARY 10, 2017

REPORT NO: 16U23813-E1V2
IC: 579C-A1822

FCC ID: BCGA1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

6dB HIGH CH
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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 1.0588
Middle 2440 1.0588
High 2480 1.0551
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

7.3.3. AVERAGE POWER

ID: 30606

Date:

12/28/2016

LIMITS

None; for reporting purposes only.

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) (MH2)
Low 2402 16.69
Middle 2440 16.95
High 2480 16.65
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

7.3.4. OUTPUT POWER

30606 Date:

12/28/2016

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.

RESULTS

Peak Power - .

Frequency ) Limit Margin
Channel Readin

(MHz) (dBm)g (dBm) (dB)
Low 2402 16.803 30 -13.197
Middle 2440 17.233 30 -12.767
High 2480 16.759 30 -13.241
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

CHPOW HIGH CH
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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
Channel | Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 3.976 8 -4.02
Middle 2440 3.865 8 -4.14
High 2480 3.147 8 -4.85
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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.

RESULTS
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

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
(MHz) (MHz) (MHz)
Low 2402 0.720 05
Middle 2440 0.710 05
High 2480 0.686 05
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

6dB HIGH CH
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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 1.0553
Middle 2440 1.0588
High 2480 1.0597
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

OBW HIGH CH
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

7.4.3. AVERAGE POWER

ID: 30606

Date:

12/28/2016

LIMITS

None; for reporting purposes only.

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) (MH2)
Low 2402 6.95
Middle 2440 6.92
High 2480 6.71
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

7.4.4. OUTPUT POWER

30606 Date: 12/28/2016

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.

RESULTS

Peak Power — :

Frequency . Limit Margin
Channel Readin

(MHz) (dBm)g (dBm) | (dB)
Low 2402 7.239 30 -22.761
Middle 2440 7.237 30 -22.763
High 2480 6.891 30 -23.109
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

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
Channel | Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -4.930 8 -12.93
Middle 2440 -4.601 8 -12.60
High 2480 -4.788 8 -12.79
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822
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-60.0

-60.0 I i
Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.587000000 GHz|

[Aut M:
T v T rocor ] rconwon] — o
N 2.402 0 GHz 10.20 dBm
N 25.046 9 GHz -41.58 dBm

Freq Offset|
0 Hz

Scale Type

Lin|

s =
CORNOINA WM

-

=
@
o]

CSPUR MID CH

e Keysight Spectrum Analyzer - APv5.5(110916) 38806, Chamber H ===

L | RF [so0e bc | | SENSE:INT] [ ALIGN AUTO [ 07:03:54 PMNov 15,2016

‘ #Avg Type: RMS RACE] 3
NFE PNO: Fast —»— 1rig: Free Run W
IFGain:Low #Atten: 30 dB

Frequency

Auto Tune|
Ref Offset 11 dB
1LO de/div  Ref 30.00 dBm
og

200 Center Freq
100 13.016000000 GHz

0.00
oo StartFreq|
0o 30.000000 MHzZ]
-30.0

-40.0

Stop Freq|
26.000000000 GHz|

-50.0

—EEIEII |

Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz

Auto Man|

[mkalmooelTRelscLl x 1 v 1 FUNCTION ] FUNCTIONWIDTH 2
1 N T 2.440 0 GHz 11.10 dBm
f 25404 0 GHz -42.10 dBm

N
=z

Freq Offset|
0 Hz|

Scale Type

-
cCom~NINRW

Lin

-

=
@
o]
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

CSPUR HIGH CH

[E=RE<S

E Keysight Spectrum Analyzer - APvS 5(110916) 38806, Temp B
L

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

ALIGN AUTO

[10:03:19 PMNov 15, 2016

| #Avg Typ
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

e: RMS

Frequency

Ref Offset 11 dB
Ref 30.00 dBm

Auto Tune|

10 dBrdiv
Log

Center Freq|
13.015000000 GHz

StartFreq|
30.000000 MHz|

-60.0

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

2.480 0 GHz
25.507 9 GHz

10.09 dBm

N f -41.30 dBm

OReNONAEWN
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Stop Freq|
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CF Step|
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Freq Offset|
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Scale Type

Lin|
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.2. HIGH POWER MODE

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
_UL Fremont - Chomber E 21 Nov 2816 18:86:56
Restricted Bondedge

Project Number: 16023813
Config:EUT Only
Mode:BLE 24B2MHz

Tested by: 45208

12

Peak Limit CdBulU/m2

Limit (dBuy 2

AT Wnlu“un.lnn v"'mh‘WW4\ -
)
el Mwwwwmﬂ‘“ww \‘ T

31 12MHz/
Frequency (GHz:

Range (Gz) REW/VBW Ref/Attn De
1:2.3-2.43

4/fvg Tupe Suzep Piz faws/Made Fasition Range (GHz) REWVBW  Ref/Mtn Det/Avy Type Suep Pt H5ups/Made Fasition
N-3d80/3 10912 PEAK/Pur Avg(RNS)  Inees(Autol  BEEI  HACH 95 dege H | 2:2.31-2.43 HC-383/3M 18912 AUER/Far Rg(RUS)  Incec(huto) 8001 10TAUG 95 dage H

e - H.TST 38315 {2 Sep 2@1E Rev 9.5 26 fApr 2816

Marker | Freque Meter Det AF Amp/C Correc | Averag Margin Peak PK Azimut Height Polarit
ncy Readin T711 bl/FItr/ ted e Limit (dB) Limit Margin h (cm) y
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuVv/
m)
2 *2.365 43.76 Pk 31.9 -19.7 55.96 - - 74 -18.04 95 182 H
4 *2.365 35.32 RMS 31.9 -19.7 47.52 54 -6.48 - - 95 182 H
1 *2.39 39.88 Pk 32.1 -19.7 52.28 - - 74 -21.72 95 182 H
3 *2.39 30.23 RMS 32.1 -19.7 42.63 54 -11.37 - - 95 182 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

LOW CHANNEL VERTICAL

UL Fremont - Chamber E

12

Resotricted Bandedge

Project Number:16U23813
CanfigiEUT Only
Mode:BLE 24B2MHz

Tested by:45288

Peak Limit (dBuU/m3

3
N
3
[oi)
T
i

Limit (dBuUy

1 2MHz/ 2.43
Frequency (GHz:

Ronge (6F2) RBUBU  Ref/fttn Det/fivg Tupe Siaep Pie  #5uwe/llode Pasition Range (GH) RBUABH  Ref/fttn Det/fvy Type Sweep Pts #5ups/Made Position

e — U.TST 38915 12 Se Rev 9.5 26 Apr 2816

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
2 *2.364 40.9 Pk 31.9 -19.7 53.1 - - 74 -20.9 89 139 Vv
4 *2.364 30.28 RMS 31.9 -19.7 42.48 54 -11.52 - - 89 139 Vv
1 *2.39 38.29 Pk 32.1 -19.7 50.69 - - 74 -23.31 89 139 \
3 *2.39 28.64 RMS 32.1 -19.7 41.04 54 -12.96 - - 89 139 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber E

12 21 Nov 2B16 89:508:25

Resotricted Bandedge

Project Number:16U23813
CanfigiEUT Only
Mode:BLE 248BMHz

Tested by:45288

Peck Limit C(dEuU/m)

3
N
3
[oi)
T
i

2
%ﬁver‘age Limit CdBulU/m)

L i
WMML“L‘ Aol ) nh‘“”v“u ¥ T it ik st b i bbb bl
g | ey v L (Ll A4 TR e
M L) 4 M W

WMW"»MM‘ et g bkl /A'M
I gt

i
A

PRI m——"" L
Wl #

13.3MHz/ 2 b63
Frequency (GHz:

Ronge (6+2) RBUBU  Ref/fitn Det/fivg Tupe Siaep REUABH  Ref/fbbn  Det/Avy
li2.4¥e. 56 MCMB/AN 109/12 PEAK/Pur Avg(RNS)  Tnses (hutol

Pie  #5uwe/lode Position Ronge (G Type Sweep Pts #ups/Made Pasition
ol Mo B8 degs H | 2:2.432.563  INC-3Bi/AM 18912 AUER/Par AvgRMS)  Tnsec(huto) 8081 1DTAUG B8 dags H

High CH Bandedoge - H.TST 38915 12 Sep 2016

Rev 9.5 26 Apr 2816

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 47.96 Pk 32.3 -19.7 60.56 - - 74 -13.44 88 198 H
2 *2.484 48.46 Pk 32.3 -19.7 61.06 - - 74 -12.94 88 198 H
3 *2.484 37.56 RMS 323 -19.7 50.16 54 -3.84 - - 88 198 H
4 *2.484 37.24 RMS 32.3 -19.7 49.84 54 -4.16 - - 88 198 H

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

Page 57 of 92
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: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

HIGH CHANNEL VERTICAL

1ZKUL Fremont — Chamber E 21 Nov 2B16 89:59:40
Resotricted Bandedge

Project Number:16U23813
CanfigiEUT Only
Mode:BLE 248BMHz

Tested by:45288

FPeak Linit CdBulU/m)

3
N
3
[oi)
T
i

[ Average Limit CdBulU/n

2.43 13.3MHz/ 2 b63
Frequency (GHz:

Ronge (6F2) RBUBU  Ref/fttn Det/fivg Tupe Siaep Pie  #5uws/lode Pasition Range (G RBUABH  Ref/fttn Det/fvy Type Sweep Pts #ups/Made Position

edge - U, TST 38915 12 Rev 9.5 26 Apr 2816

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 42.61 Pk 32.3 -19.7 55.21 - - 74 -18.79 69 110 Vv
2 *2.484 44.01 Pk 32.3 -19.7 56.61 - - 74 -17.39 69 110 Vv
3 *2.484 32.43 RMS 32.3 -19.7 45.03 54 -8.97 - - 69 110 \
4 *2.484 32.62 RMS 323 -19.7 45.22 54 -8.78 - - 69 110 \

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

Page 58 of 92
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: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber E 18 Nov 2816 22:28:06

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023813

18 Config:EUT Only

Mode :BLE 24B2MHz

Tested by:52297

g5

a5

FPeak Limit CdBulU/m)

75

6|:
Avg Limit (dBull/m)

s

%]
Frequency (GHz:

Range (&) REUB  Ref/Attn Det/fvg Tupe
1:4-3

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

weep
H(-382/38k 81/ PERK/Par fvgiRMS)  392nsectfuto) 18k MAXH B-363degs H

FHSS _BPSK_HARM 2432, DAT 36915 29 Dec 281% Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL

~UL Fremont - Chamber E 1€ Nov 2816 22:28:46

1
Radioted Zmissions Z-Meters
= Project Number:16U23813

18 Contig:EUT Only

Mode :BLE 24B2MHz

Tested by:52297

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

FHS5_8PSK_HARM_2432 .DAT 36915 29 Dec 281% Rev 9.5 26 Apr 2816
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Mark Frequen Meter Det AF Amp/Cbl/F | Correcte Avg Margin Peak PK Azimut Heig Polarit
er cy Readin T711 ltr/Pad d Limit (dB) Limit Margin h ht y
(GHz) g (dB/m (dB) Reading | (dBuV (dBuv (dB) (Degs) (cm)

(dBuVv) ) (dBuv/ /m) /m)
m)
1 *2.365 42.82 PK2 31.9 -19.7 55.02 - - 74 -18.98 270 180 H
*2.365 34.87 MAv1 31.9 -19.7 47.07 54 -6.93 - - 270 180 H
2 *2.365 39.21 PK2 31.9 -19.7 51.41 - - 74 -22.59 255 124 \
*2.365 28.93 MAv1 31.9 -19.7 41.13 54 -12.87 - - 255 124 \
5 * 4,804 43.78 PK2 34 -29.6 48.18 - - 74 -25.82 262 108 H
* 4.804 36.69 MAv1 34 -29.6 41.09 54 -12.91 - - 261 108 H
6 *4.804 43.08 PK2 34 -29.6 47.48 - - 74 -26.52 329 241 \
*4.804 34.57 MAv1 34 -29.6 38.97 54 -15.03 - 329 241 \
3 2.439 43 PK2 32.2 -19.8 55.4 - - 275 189 H
4 2.44 40.33 PK2 32.2 -19.8 52.73 254 136 \

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 60 of 92

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701lI

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

MID CHANNEL HORIZONTAL
KUL Fremont — Chamber E 1€ Nov 2816
Rodioted —Zmissions Z-Mete-s

~ Project Number: 16023813
18 Config:EUT Only
Mode (ELE 244GMHz
Tested by:52297

1

g5

FPeak Limit CdBulU/m)

Avg Limit (dBull/m)

%]
Frequency (GHz:

Range (&) REUB  Ref/Attn Det/fvg Tupe Susep
1:4-3 M3 /0 8118 PEAR/Pur Ava(RIS)  futo B HH B-Fhegs H | 3

Fie  Faws/ode Fosition Range (6D REWAR  Ref/mttn  Det/Ava Type Sueep Pts Foups/fiode Fosition
EXD) 3830k B8 PERK/Far AvgRI9)  Auto ok P B-Eddegs H

LE _HARM 2448, DAT 36915 29 Dec 2615 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL
~UL Fremont - Chamber E 1€ Nov 2816

Radioted Zmissions Z-Meters

1

- Project Number: 16023813
18 Contig:EUT Only
Mode :BLE 2446MHz
Tested by:52297

g5

a5

Peak Limit (dBul/m)

75

Avg Limit C(dBul/m)

4
Frequency (GHz:

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

BLE _HARM_2448.DAT 3@915 29 Dec 2615 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Marker | Freque Meter Det AF Amp/C | Correct Avg Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)

6 *4.88 41.42 PK2 34 -30.4 45.02 - - 74 -28.98 348 100 \

*4.88 31.92 MAv1 34 -30.4 35.52 54 -18.48 - - 348 100 \
1 2.402 40.24 PK2 32.2 -19.7 52.74 - - 233 100 \
3 2.403 43.49 PK2 32.2 -19.7 55.99 278 204 H
2 2.477 42.48 PK2 323 -19.7 55.08 265 189 H
4 2.477 40.37 PK2 32.3 -19.7 52.97 240 109 \
5 2.933 37.82 PK2 32.1 -18.9 51.02 355 210 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber E 21 Nov 2B16 @88:52:32

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023813

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 21 Nov 2816 88:52:32

Radioted Zmissions Z-Meters

1

- Project Number: 16023813
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: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Marker | Freque Meter Det AF Amp/C | Correct Avg Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)

1 *2.367 40.38 PK2 31.9 -19.8 52.48 - - 74 -21.52 86 244 H

*2.368 29.74 MAv1 31.9 -19.8 41.84 54 -12.16 - - 86 244 H
3 *2.796 38.23 PK2 32.4 -19.7 50.93 - - 74 -23.07 294 123 \

*2.796 26.58 MAv1 32.4 -19.7 39.28 54 -14.72 - - 294 123 \
4 *4.961 42.35 PK2 34 -30.3 46.05 - - 74 -27.95 74 116 H

*4.96 33.05 MAv1 34 -30.3 36.75 54 -17.25 - - 74 116 H
5 *7.59 36.67 PK2 35.7 -25.7 46.67 - - 74 -27.33 172 226 H

*7.593 26.24 MAv1 35.7 -25.6 36.34 54 -17.66 - - 172 226 H
6 *3.997 40.28 PK2 33.1 -29.4 43.98 - - 74 -30.02 28 222 \

*3.998 28.86 MAv1 33.1 -29.5 32.46 54 -21.54 - 28 222 \
2 2.442 41.43 PK2 32.2 -19.6 54.03 - - 87 126 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.3. LOW POWER MODE

8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

_UL Fremont - Chomber E 21 Nov 2816 18:25:58

12

Restricted Bondedge

Project Number: 16023813
Config:EUT Only
Mode:BLE 24B2MHz

Tested by: 45208

Peak Limit CdBulU/m2

Limit C(dBul

AL
: bionbelithe

HHAA A

12MHz/
Frequency (GHz:

RBU/BY Ref/fttn  Det/fivy

Range (6-2) REWABN  Ref/Attn Det/fvg Tupe Suzep Pl faws/Made Fasition Range (GHz) Type Suep Pt H5ups/Made Fasition
1:2.3°2.43 N-3d80/3 10912 PEAK/Pur Avg(RNS)  Inees(Autol  BEEI  HACH 169 degs H | 2:2.312.43 HC-383/3M 18912 AUER/Far RvgRUS)  Incec(futo) 8001  1GBTAUG 169 dege

e - H.TST 38315 {2 Sep 2@1E

Rev 9.5 26 fApr 2816

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)
2 *2.38 39.66 Pk 32 -19.6 52.06 - - 74 -21.94 169 166 H
4 *2.386 29.16 RMS 32.1 -19.7 41.56 54 -12.44 - - 169 166 H
1 *2.39 37.86 Pk 32.1 -19.7 50.26 - - 74 -23.74 169 166 H
3 *2.39 27.59 RMS 32.1 -19.7 39.99 54 -14.01 - - 169 166 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

LOW CHANNEL VERTICAL

UL Fremont - Chamber E

12 21 Nov 2816 18:31:32

Resotricted Bandedge

Project Number:16U23813
CanfigiEUT Only
Mode:BLE 24B2MHz

Tested by:45288

Peak Limit (dBuU/m3

3
N
3
[oi)
T
i

Limit (dBuUy

1 2MHz/ 2.43
Frequency (GHz:

Ronge (6F2) RBUBU  Ref/fttn Det/fivg Tupe Siaep Pie  #5uws/lode Position Range (GH) RBUABH  Ref/fttn Det/fvy Type Sweep Pts #ups/Made Pasition

e — U.TST 38915 12 Se Rev 9.5 26 Apr 2816

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
2 *2.372 40.12 Pk 32 -19.8 52.32 - - 74 -21.68 91 113 Vv
4 *2.384 28.9 RMS 32.1 -19.5 41.5 54 -12.5 - - 91 113 Vv
1 *2.39 36.99 Pk 32.1 -19.7 49.39 - - 74 -24.61 91 113 \
3 *2.39 27.01 RMS 32.1 -19.7 39.41 54 -14.59 - - 91 113 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber E 21 Nov 2B16 18:38:51

12

Resotricted Bandedge

= Project Number:16U23813
1 Canf g EUT Only
Mode:BLE 248BMHz
Tested by:45288

185

g5

85

Peck Limit C(dEuU/m)
7':

3
N
3
[oi)
T
i

55

55 Averoge Limit (dBuU/

Moot oMb b el
i L Lk y

4|: §
b Lo o e A et

.43 13.3MHz/ 2 b63
Frequency (GHz:

RBLI/UBL Ref/fttn  Det/fvy

Ronge (6+2) RBUBU  Ref/fitn Do Position Ronge (G Type Sweep Pts #ups/Made Position
1:2.452. 562 Bodegs H | 2:2.432.563  INC-3Bi/AN 18912 AUER/Par AvgRMS)  Tnsec(huto)  8BB1  1DTAUS 95 dags H

/0 Type Siaep Pie  #uss/Hods
WC3B/N 189/12 PEAKPar AvgtRHS)  Insex(hutel  BZ1  HAKH

High CH Bandedoge - H.TST 38915 12 Sep 2016 Rev 9.5 26 Apr 2816

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 41.29 Pk 32.3 -19.7 53.89 - - 74 -20.11 95 147 H
2 *2.484 42.23 Pk 32.3 -19.7 54.83 - - 74 -19.17 95 147 H
3 *2.484 31.84 RMS 323 -19.7 44.44 54 -9.56 - - 95 147 H
4 *2.484 31.72 RMS 32.3 -19.7 44.32 54 -9.68 - - 95 147 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

HIGH CHANNEL VERTICAL

EUL Fremont — Chomber E

12 21 Nov 2816 ‘B:44:53

Rsstricted Bandedge

Pro ject Number:16U23313
Config:EUT Only

Mode :BLE 248BMHz

Tested by: 45208

Peak Limit CdBul/m)

Average Limit (dBuU/

43 13, 3MHz/ 2 563
Frequency (GHz)

Renge (642) RBI/UBL  Ref/Attn Det/Avg Tupe ueen Pte  FSups/Mode Fosition Renge (GH) REU/ABI  FRef/fttn Det/vg Type eap Fte  ups/Mods  Fosition

BLE BE V 2484.DAT 303815 12 Sep 2@16 Rev 3.5 26 fipr 2016

Marker | Freque Meter Det AF Amp/C | Correct | Averag Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 38.44 Pk 32.3 -19.7 51.04 - - 74 -22.96 83 108 Vv
3 *2.484 28.72 RMS 32.3 -19.7 41.32 54 -12.68 - - 83 108 Vv
4 2.505 29.43 RMS 32.3 -19.8 41.93 54 -12.07 - - 83 108 \
2 2.514 40.37 Pk 323 -19.8 52.87 - - 74 -21.13 83 108 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.3.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber E 18 Nov 2816 18:87:29

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023813

18 Config:EUT Only

Mode :BLE 24B2MHz

Tested by:52297

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 1€ Nov 2816 18:87:29
Radioted Zmissions Z-Meters

- Project Number: 16023813
18 Contig:EUT Only
Mode :BLE 24P2VHz
Tested by:52297

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: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Marker | Freque Meter Det AF Amp/C | Correct Avg Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)
1 *1.375 36.23 PK2 29.1 -21.5 43.83 - - 74 -30.17 54 206 H
*1.375 25.67 MAv1 29.1 -21.5 33.27 54 -20.73 - - 54 206 H
2 *1.535 35.96 PK2 27.8 -20.9 42.86 - - 74 -31.14 143 190 \
*1.536 25.68 MAv1 27.8 -20.9 32.58 54 -21.42 - - 143 190 \
3 *4.047 40.4 PK2 33.2 -30.3 43.3 - - 74 -30.7 259 121 H
*4.047 30.37 MAv1 33.2 -30.4 33.17 54 -20.83 - - 259 121 H
4 *7.53 37.39 PK2 35.6 -26.3 46.69 - - 74 -27.31 163 151 H
*7.53 27.26 MAv1 35.6 -26.3 36.56 54 -17.44 - - 163 151 H
5 *3.748 39.73 PK2 33.1 -29.8 43.03 - - 74 -30.97 264 231 \
*3.748 29.76 MAv1 33.1 -29.8 33.06 54 -20.94 - - 264 231 \
6 * 4.687 40.59 PK2 34 -29.4 45.19 - - 74 -28.81 112 292 \
*4.687 30.03 MAv1 34 -29.4 34.63 54 -19.37 - - 112 292 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

MID CHANNEL HORIZONTAL

UL Fremont - Chamber E 18 Nov 2816 |7:27:23

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023813

18 Config:EUT Only

Mode :BLE 2446MHz

Tested by:52297

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

LE _HARM 2448, DAT 36915 29 Dec 2615 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL
UL Fremont — Chamber E 1€ Nov 2816 |7:27:23

Radioted Zmissions Z-Meters

1

- Project Number: 16023813
18 Contig:EUT Only
Mode :BLE 2446MHz
Tested by:52297

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

BLE _HARM_2448.DAT 3@915 29 Dec 2615 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Marker | Freque Meter Det AF Amp/C | Correct Avg Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)
1 *1.478 36.25 PK2 28 -20.9 43.35 - - 74 -30.65 135 345 H
*1.476 25.15 MAv1 28 -20.9 32.25 54 -21.75 - - 135 345 H
2 *1.202 36.45 PK2 28.6 -22.4 42.65 - - 74 -31.35 27 105 \
*1.201 24.85 MAv1 28.6 -22.4 31.05 54 -22.95 - - 27 105 \
3 *4.786 38.92 PK2 34 -29.5 43.42 - - 74 -30.58 124 155 H
*4.788 28.82 MAv1 34 -29.5 33.32 54 -20.68 - - 124 155 H
4 *7.472 38.01 PK2 35.5 -27.2 46.31 - - 74 -27.69 190 229 H
*7.473 27.84 MAv1 35.5 -27.1 36.24 54 -17.76 - - 190 229 H
5 *4.729 38.98 PK2 34 -29 43.98 - - 74 -30.02 348 213 \
*4.73 28.91 MAv1 34 -29 33.91 54 -20.09 - - 348 213 \
6 *8.374 37.2 PK2 35.7 -25.6 47.3 - - 74 -26.7 250 339 \
*8.374 26.75 MAv1 35.7 -25.6 36.85 54 -17.15 - - 250 339 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber E 18 Nov 2816 18:35:45

B
Rodioted —Zmissions Z-Mete-s
= Project Number: 16023813

18 Config:EUT Only

Mode :BLE 24868MHz

Tested by:52297

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 1€ Nov 2816 18:35:45

Radioted Zmissions Z-Meters

1

- Project Number: 16023813
18 Contig:EUT Only
Mode :BLE 2486MHz
Tested by:52297

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: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Marker | Freque Meter Det AF Amp/C | Correct Avg Margin Peak PK Azimut Height | Polarity
ncy Readin T711 bl/Fltr/ ed Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)
1 *2.342 37.29 PK2 31.8 -19.8 49.29 - - 74 -24.71 36 142 H
*2.343 26.83 MAv1 31.8 -19.7 38.93 54 -15.07 - - 36 142 H
2 *1.615 36.88 PK2 28 -20.8 44.08 - - 74 -29.92 286 238 \
*1.613 25.8 MAv1 28 -20.9 32.9 54 -21.1 - - 286 238 \
3 * 5.458 41.12 PK2 34.4 -30.2 45.32 - - 74 -28.68 211 134 H
*5.457 30.23 MAv1 34.4 -30.1 34.53 54 -19.47 - - 211 134 H
4 *8.122 37.05 PK2 35.7 -25.7 47.05 - - 74 -26.95 75 124 H
*8.12 27.07 MAv1 35.7 -25.6 37.17 54 -16.83 - - 75 124 H
5 *4.089 40.49 PK2 334 -30.7 43.19 - - 74 -30.81 148 261 \
*4.09 30.58 MAv1 33.4 -30.7 33.28 54 -20.72 - - 148 261 \
6 *7.594 37.02 PK2 35.7 -25.7 47.02 - - 74 -26.98 189 323 \
*7.595 27.09 MAv1 35.7 -25.7 37.09 54 -16.91 - - 189 323 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.4. RADIATION CO-LOCATION

8.4.1. BLUETOOTH LOW ENERGY & 802.11 HT20 2Tx CDD MODE IN THE
5.3GHz BAND

HORIZONTAL PLOT

UL Fremont - Chamber F 13 Dec 2816 18:59:23

Rodiated Emissions 3-Meters

ject Number: 16023813

160 Fig:EUT Only

o :BLE 244BMHz + HT2B 538BMHz
Tested by:29435

118

ElE]

80

imit (dBuU/m)

70

68 Avg Limit (dB.

CdBul/m)

50

40

368

20

=]
Frequency (GHz)

Range (6Hz) REU/UBU e Pt=  #Sups/fode Position Ronge (GHz) RBLL/UBH Ref/Attn Det/fvg Type
1113 TH(-3dB)/3 g 5:5,08°6.15 MC-3dB)/38k  187/18  PEAK/Pur A

Suesp Pts  #owps/Mode Fosition
v 5. 52n: uto) 3881 MAXH B-368degs H I RMS)  28msec(futo) 2081  MAXH
35.08 1H(-3dB)/30k 81/ VoRHS)  Sdnsec(Aulo) 5801 A o 6.15-18 NC-3d)/38k  87/8 PEAK/Pur Avg(RHS)  Bmoso(Putod 9081 MAYH

o-located WLAN.TST 38915 26 Jun 2815 Rev 9.5 26 Apr 2816

VERTICAL PLOT

UL Fremont - Chamber F 13 Dec 2816 18:59:23
Radiated Emissions 3-Meters

Project Number: 16023813

1600 Config EUT Only

Mods :BLE 244BMHz + HT2B 538BMHz
Tested by:29435

118

ElE]

80

Peok Limit (dBulU/m)

768

668

Avg Limit (dBul/m)

CdBul/m)

50

L

36

208

Freguency (GHz)

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

o—located WLAN.TST 36915 26 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23813-E1V2

FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017
IC: 579C-A1822

Marker Frequency Meter Det AFT344 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 2.098 34.99 Pk 31.4 -21.3 45.09 74 -28.91 0-360 200 H
4 *2.208 41.16 PK-U 31.9 -21 52.06 - - 74 -21.94 307 371 Vv
*2.21 30.34 ADR 31.9 -21 41.24 53.97 -12.73 - 307 371 Vv
2 *4.88 41.55 PK-U 341 -27.8 47.85 - - 74 -26.15 76 121 H
*4.88 33.38 ADR 34.1 -27.8 39.68 53.97 -14.29 - - 76 121 H
5 *4.88 40.32 PK-U 341 -27.8 46.62 - - 74 -27.38 27 194 \
*4.88 30.09 ADR 341 -27.8 36.39 53.97 -17.58 - - 27 194 \
3 7.04 29.32 Pk 35.6 -25.5 39.42 74 -34.58 0-360 100 H
6 *7.273 35.94 PK-U 35.5 -25.2 46.24 74 -27.76 144 230 \
*7.275 25.36 ADR 355 -25.2 35.66 53.97 -18.31 - 144 230 Vv

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

Pk - Peak detector

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 16U23813-E1V2
FCC ID: BCGA1822

DATE: FEBRUARY 10, 2017

IC: 579C-A1822

8.

5. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9

_UL Fremont - Chamber G

21 Nov 2816 13:35:54

Rodiated Emissions - 3 Meters
Project Number: 16U23813

85

75

Config:EUT / Charger / Headphone
Mode :BLE Uorst Case
Tested by:39919

65

55

45

(dBul/m)

35

APk Cds

5
25

15!

%MMWU

i

o,

1868
Frequency (MHz)

1800

Range (MHz) RBU/UBW Ref/Atin  Det/fvg Type E
1:38-208

e $oups/fode  FPosition Range (Hz) REU/UBH  Ref/Aten Dot/Avg Tupe E

P weep P P veep Pts
120k(-68)/1H 97/ PERK/LogPur—Video Imsec(huto) 4881 MAWH 0-36ldecs H | 3:208-1090 120k(-668)/ 1N 97/18  PEAK/LogPur-Video 3msecCfuto) 8881

Fowpa/ode  Pasition
MK 8-360degs H

FCC Part 15 Subpart C 38-188@MHz . TST 38915 15 Jul 2814

VERTICAL PLOT

Rev 9.5 26 Apr 2816

9

<UL Fremont - Chamber G

21 Nov 2B16 13:35:54

85

75

Rodiated Emissions - 3 Meters
Project Number:16U23813

Config:EUT / Charger / Headphone
Mode :BLE Worst Case
Tested by:39919

65

55

45

(dBulU/m)

Pkt e Tag it

35

188
Frequency (MHz)

1800

Range (PHz) REU/BN  Rof/Atin Det/fvy Tupe Sucep

FCC Part 15 Subpart C 3@-18@@MHz TST 38915 15 Jul 2814

Pts  ¥oups/Miode Position Range (Hz) ROU/UB  Rof/Attn Dot/vg Tupe Sweep Pts

Fowpa/iiods  Pasition

Rev 9.5 26 Apr 2816
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017

FCC ID: BCGA1822 IC: 579C-A1822
DATA
Marker Frequenc Meter Det AF T900 Amp Cbl Correcte QPk Margin Azimuth Height Polarity
Yy Reading (dB/m) (dB) d Limit (dB) (Degs) (cm)
(MHz) (dBuv) Reading (dBuV/m
(dBuV/m )
)

4 *273.2 36.05 Pk 17.2 -29.1 24.15 46.02 -21.87 0-360 100 H

1 30.0425 29.58 Pk 25.6 -31.3 23.88 40 -16.12 0-360 98 H

5 30.5525 34.02 Pk 25.2 -31.3 27.92 40 -12.08 0-360 100 Vv

6 39.0525 37.47 Pk 19.1 -31.2 25.37 40 -14.63 0-360 100 Vv

2 53.46 38.41 Pk 10.9 -31 18.31 40 -21.69 0-360 400 H

7 91.4975 50.33 Pk 119 -30.5 31.73 43.52 -11.79 0-360 100 Vv

3 92.1775 45.38 Pk 12.1 -30.5 26.98 43.52 -16.54 0-360 200 H

8 8425 31.01 Pk 25.8 -26.5 30.31 46.02 -15.71 0-360 100 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

8.6. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT
~UL EMC 21 Nov ZB16 16:18:26

RF Emissions

= Order Number: 16023813
El ConfigurationiEUT Only
Made :BLE Worst Case
Tested by / SN:39913

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/ Sueep 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 21 Nov 2816 16:18:26

RF Emissians

- Order Number: 16023813

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

Tested by / SN:39319

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/ Sween Fis  topsade Lbel

18-266Hz Teat TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017

FCC ID: BCGA1822 IC: 579C-A1822
Data
Marker Frequen Meter Det AF T449 | Amp/Cbl Dist Correcte Avg Margin Peak PK
cy Reading (dB/m) (dB) Corr d Limit (dB) Limit Margin
(GHz) (dBuV) (dB) Reading (dBuVv/m (dBuV/m (dB)
(dBuVol ) )
ts)
1 18.619 40.8 Pk 32.5 -24.8 -9.5 39 54 -15 74 -35
2 22.563 40.9 Pk 334 -24.8 -9.5 40 54 -14 74 -34
3 23.908 43.07 Pk 34 -23.9 -9.5 43.67 54 -10.33 74 -30.33
4 20.604 41.77 Pk 32.9 -25.5 -9.5 39.67 54 -14.33 74 -34.33
5 21.051 42.03 Pk 33.1 -25.3 -9.5 40.33 54 -13.67 74 -33.67
6 25.42 43.17 Pk 34.3 -24.3 -9.5 43.67 54 -10.33 74 -30.33

Pk - Peak detector

Page 80 of 92

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: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

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

LINE 1 RESULTS

21 Nov 2816 21:57:52

Conducted RFI Uoltoge

Project No:16U23813

Mode | /Device:EUT + Charger Uorst Case
Test Uolt/Freq:128Uac/6BHz

Test By:52297

dBulU Line-L1

1
Frequency (MHz)

Range (Hz) REL/VBD Ref/Attn Det/Avg Mode HSups/lade  Label Range CHz) REW/UBU Ref/fttn Det/Avg Node » Pts  #5ups/fode Label
h -

g Sueep Pts
1:.15-38 9k (~6dB) /- 8218 0p/Co 1s/2.25kHz  13.3 1AIRIT Line-L1

FCCI5 CE Closs B 15@kHz-3@MHz Stepping.TST 38915 24 Feb 26816 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det LISN LC Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)Margin
(MHz) Reading L1 Cables (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuVv) 1&3 dBuVv QP (dB) Avg
1 .17925 27.55 Qp 0 0 10.1 37.65 64.52 -26.87 - -
2 .17925 20.95 Ca 0 0 10.1 31.05 - - 54.52 -23.47
3 .5955 26.35 Qp 0 0 10.1 36.45 56 -19.55 - -
4 .59325 18.98 Ca 0 0 10.1 29.08 - - 46 -16.92
5 1.60688 16.51 Qp 0 1 10.1 26.71 56 -29.29 - -
6 1.608 10.16 Ca 0 1 10.1 20.36 - - 46 -25.64
7 7.38825 15.16 Qp 0 1 10.2 25.46 60 -34.54 - -
8 7.41075 10.42 Ca 0 1 10.2 20.72 - - 50 -29.28
9 16.14075 9.5 Qp 0 .2 10.3 20 60 -40 - -
10 16.14075 8.95 Ca 0 .2 10.3 19.45 - - 50 -30.55
11 23.1315 16.54 Qp 1 2 10.4 27.24 60 -32.76 - -
12 23.1315 15.06 Ca 1 .2 10.4 25.76 - - 50 -24.24

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

LINE 2 RESULTS

UL Fremont, CA CE Room 21 Nov 2816 21:57:52

Conducted RFI Uoltage

Project No:16U23813

Model/Device:EUT + Charger UWorst Cose
Test Uolt/Freq: 28Uac/6BHz

Test By:52297

dBul Line-L2

Frequency (MHz)

Range (Hz) REL/VBY Ref/Attn Det/Avg Mode weet s fups/fode Label Range CHHz) REW/UBU Ref/Attn  Det/Avg Mode » Pts  #Sups/fode Label

FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2615

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz

Marker | Frequency Meter Det LISN LC Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)Margin
(MHz) Reading L2 Cables (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuV) 2&3 dBuVvV QP (dB) Avg
13 .17925 28.15 Qp 0 0 10.1 38.25 64.52 -26.27 - -
14 .17925 19.83 Ca 0 0 10.1 29.93 - - 54.52 -24.59
15 .59775 22.87 Qp 0 0 10.1 32.97 56 -23.03 - -
16 .6 12.79 Ca 0 0 10.1 22.89 - - 46 -23.11
17 1.23225 8.78 Qp 0 1 10.1 18.98 56 -37.02 - -
18 1.221 2.39 Ca 0 1 10.1 12.59 - - 46 -33.41
19 7.18125 18.68 Qp 0 1 10.2 28.98 60 -31.02 - -
20 7.1745 13.69 Ca 0 1 10.2 23.99 - - 50 -26.01
21 16.1385 15.44 Qp 0 2 10.3 25.94 60 -34.06 - -
22 16.1385 14.26 Ca 0 2 10.3 24.76 - - 50 -25.24
23 28.62825 13.98 Qp 1 .3 10.4 24.78 60 -35.22 - -
24 28.62825 10.2 Ca 1 3 10.4 21 - - 50 -29

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

9.2. EUT POWERED BY HOST PC VIA USB CABLE

LINE 1 RESULTS

UL Fremont, CA CE Room 21 Nov 2B16 22:19:35
Conducted RFI Uoltaoge

Project No:16U23813

Mode | /Device:EUT + Laptop Worst Case
Test Uolt/Freq: 128Uac/68Hz

Test By:52297

dBulU Line-Lt

1
Frequency (MHz)

Range (HHz) REU/UBL Ref/Attn  Det/Avg Mode
1:.15-30 9k (-6B) /- 82/18 Op/Ca

Suzep Pls  ¥owps/fode Label Range CHHz) RBU/UBH  Ref/Attn Det/Avg Made o Pts  #5ups/fode Label
8/2.25Hz 133 IARIT  Line-Ll

FCCI5 CE Closs B 15@kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2615

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz

Marker | Frequency Meter Det LISN LC Limiter Corrected | CFR 47 Part QP CFR 47 Part | Av(CISPR)Margin
(MHz) Reading L1 Cables (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuVv) 1&3 dBuv QP (dB) Avg
1 .19275 47.23 Qp 0 0 10.1 57.33 63.92 -6.59 - -
2 .1995 30.38 Ca 0 0 10.1 40.48 - - 53.63 -13.15
3 1.01737 15.45 Qp 0 0 10.1 25.55 56 -30.45 - -
4 1.0275 3.81 Ca 0 0 10.1 13.91 - - 46 -32.09
5 3.903 29.41 Qp 0 1 10.1 39.61 56 -16.39 - -
6 3.903 16.6 Ca 0 .1 10.1 26.8 - - 46 -19.2
7 8.511 14.25 Qp 0 1 10.2 24.55 60 -35.45 - -
8 8.57175 4.79 Ca 0 1 10.2 15.09 - - 50 -34.91
9 14.91338 10.3 Qp 0 2 10.2 20.7 60 -39.3 - -
10 14.98425 2.67 Ca 0 .2 10.2 13.07 - - 50 -36.93
11 23.1315 10.78 Qp 1 2 10.4 21.48 60 -38.52 - -
12 23.1315 8.29 Ca .1 2 10.4 18.99 - - 50 -31.01

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 16U23813-E1V2 DATE: FEBRUARY 10, 2017
FCC ID: BCGA1822 IC: 579C-A1822

LINE 2 RESULTS

' _”_lL Fremont, CA CE Roon

Conducted RFI Uaoltage
Project No:16U23813
Mode|/Device:EUT + Loptop Worst Cos
Te=t Uolt/Freq: 128Uac/EBHz

Test By:52297

Line-L2

dBul

Freguency [(MHz)

Fange (M2} Em Ref/iten, BTy Pia  $aeps/fds  Lobe Rerge Mz FEL/UBU Ref/Attn  Det/ivg Hods

FCCIS CE Class B 158kHz-3BMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz

Marker | Frequency Meter Det LISN LC Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)Margin
(MHz) Reading L2 Cable (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuV) s 2&3 dBuV QP (dB) Avg
13 .19275 46.01 Qp 0 0 10.1 56.11 63.92 -7.81 - -
14 .1995 29.28 Ca 0 0 10.1 39.38 - - 53.63 -14.25
15 1.01625 16.47 Qp 0 0 10.1 26.57 56 -29.43 - -
16 1.0275 4.61 Ca 0 0 10.1 14.71 - - 46 -31.29
17 3.93675 31.73 Qp 0 1 10.1 41.93 56 -14.07 - -
18 3.93675 20.11 Ca 0 1 10.1 30.31 - - 46 -15.69
19 7.593 17.81 Qp 0 1 10.2 28.11 60 -31.89 - -
20 7.59075 10.28 Ca 0 1 10.2 20.58 - - 50 -29.42
21 14.79075 12.5 Qp 1 2 10.2 23 60 -37 - -
22 14.79075 5.18 Ca 1 2 10.2 15.68 - - 50 -34.32
23 23.1315 11.93 Qp 1 2 10.4 22.63 60 -37.37 - -
24 23.1315 10.77 Ca 1 .2 10.4 21.47 - - 50 -28.53

Qp - Quasi-Peak detector
Ca - CISPR average detection
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