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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: APPLE, INC.

1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: APPLE WATCH
MODEL.: A1802
SERIAL NUMBER: FH7RM045H91M
DATE TESTED: JULY 01- AUGST 22, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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

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

Approved & Released For
UL Verification Services Inc. By: Prepared By:

A

MENGISTU MENKURIA TRI PHAM
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v03r05, ANSI C63.10-2013, RSS-GEN Issue 4, and
RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C X] Chamber F
X] Chamber G
X] Chamber H

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http:/ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65 dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB

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

5.1. DESCRIPTION OF EUT

The EUT is an Apple Watch with WLAN, Bluetooth and NFC support.

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 18.27 67.14

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)

Antenna Gain (dBi)

2.4

-10.50

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 14S310.
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5.5. WORST-CASE CONFIGURATION AND MODE

EUT has 1 type of enclosure and various kinds of metallic and non-metallic wristbands. There
are 2 types of metallic bands; Metal Links, and Metal Mesh. The worst-case configuration was
investigated within these combinations charging with/without wireless charger by AC/DC
adapter and it was determined that EUT with wristband charging with wireless charger by
AC/DC adapter was the worst-case; therefore, all final radiated testing was performed with this
configuration. There is no significant difference among various kinds of wristbands.

Radiated emission below 1G was 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 Z - portrait orientation was worst-case orientation. Therefore, all final radiated
testing was performed with the EUT in Z - portrait orientation.

Worst-case data rates as provided by the client was:

BLE: 1 Mbps.

Page 9 of 77

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
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: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo 92P1160 | 11S92P1160Z21ZBGH798B12 N/A
Laptop Lenovo 7659 3-AL664 08/03 N/A

Wireless Charger Apple A1768 DLC616200ZYHE1Y835 BCGA1768
AC/DC adapter Apple A1385 D293154U2DTDHLHCW N/A
Test jig Apple - OYOOH217 N/A

/O CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
2 uUSsB 1 USB to mini USB|  Shielded 1 To laptop and fixture

/O CABLES (BELOW AND ABOVE 1G RADIATED TEST)

1 usB 1 usB Un-Shielded 2 To AC/DC adapter
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TEST SETUP- CONDUCTED PORT

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

SETUP DIAGRAM

Spectrum
Analyzer Test jig - 1..““
AN

Laptop

AC/DC Adapter

AC Source
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TEST SETUP- BELOW AND ABOVE 1GHZ TESTS

EUT was powered by battery and charged by AC/DC adapter via USB cable with wireless
charger. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

EUT

wireless charger

AC/DC Adapter

Conducted test
AC source/ LISN
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model T Number Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 4/5/2017
Ant , Broadband Hybrid, .
frenna, Broadband ByBrd, 1 sunol sciences JB3 T122 1/29/2017
30MHz to 2000MHz
Amplifier, 10KHz to 1GHz, Sonoma 310N T173 6/17/2017
Spectrum Analyzer, PXA, 3Hz .
Agilent N9030A T341 10/14/2016
to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 4/18/2017
Antenna, Broadband Hybrid, | o ¢ ionces JB3 7899 5/26/2017
30MHz to 2000MHz
AFS42-00101800-25-S-
Amplifier, 1- 18GHz Miteq a T491 5/31/2017
Amplifier, 10KHz to 1GHz, Sonoma 310N 1834 6/17/2017
Spectrum Analyzer, PXA, 3Hz .
Agilent N9030A T905 6/21/2017
to 44GHz
Power Meter, P-series single Agilent N1911A T1271 7/8/2017
channel :
Power Sensor, P - series, Agilent N1921A T1228 6/20/2017
50MHz to 18GHz, Wideband
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 T447 6/16/2017
**Spectrum Analyzer, 40 GHz Agilent 8564E T106 8/13/2016
Amplifier, 1to 26.5GHz, .
. . Keysight 8449B T402 7/5/2017
23.5dB Gain minimum
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, June 24, 2015
* Conducted Software UL UL EMC Ver 4.0, January 11, 2016

Note: * indicates automation software version used in the compliance certification testing
** Test equipment was used before equipment calibration due 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.

Out-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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ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period |[Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
BLE LOW POWER| 10.000 10.000 1.000 100.00% 0.00 0.010
BLE HIGH POWER| 10.000 10.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

DUTY CYCLE BLE LOW POWER MODE

BE Keysight Spectrum Analyzer - 30554, Temp B = |27 ]
RL | RF [soe bC | | | SENSE:INT| | ALIGN AUTO  [01:38:58 AM Jul 23, 2016
Avg Type: Log-Pwr

Frequency

PNO: Fast —»~ 1rig: FreeRun
IFGain:Low #Atten: 30 dB
Auto Tune|

Ref Offset 105 ¢B
E%gBldiv Ref 30.50 dBm

CenterFreq|
2.440000000 GHz|

StartFreq
2.440000000 GHz|

Stop Freq|
2.440000000 GHz|

CF Step
8.000000 MHz
[Auto Man

Freq Offset
0 Hz

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 HIGH POWER MODE

B Keysight Spectrum Analyzer - 30554, Temp B o | =)
RL | RF [soe bC | | | SENSE:INT| | ALIGN AUTO  [01:39:41 AM Jul 23, 2016
Avg Type: Log-Pwr TRACE‘ 3
T

Frequency

PNO: Fast —»~ 1rig: FreeRun ‘
IFGain:Low #Atten: 30 dB DET|P

Auto Tune|
Ref Offset 105 dB

10dBidiv Ref 30.50 dBm
Log

CenterFreq|
08 2.440000000 GHz|

108
StartFreq
2.440000000 GHz|

Stop Freq|
2.440000000 GHz|

CF Step
8.000000 MHz
[Auto Man

Freq Offset
0 Hz|

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

MSG STATUS
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7.2. HIGH POWER ANTENNA
7.2.1.6 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 0.686 0.5
Middle 2440 0.754 0.5
High 2480 0.692 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Bl Keysight Spectrum Analyzer - APvS.11(071516),50822, Temp B

R

RF [s0Q bDC | | | SENSEINT|

| ALIGN AUTO

[10:50:53 AM Aug 16, 2016

L
[Center Freq 2.402000000 GPHNE: e Trig: FreeRun
#Atten: 20 dB

IFGain:Low

Ref Offset10.5 dB

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

Frequency

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 100 kHz

MSG

#VBW 300 kHz

Span 2.000 MHz

Sweep 1.000 ms (1001 pts)

STATUS |

6 dB BANDWIDTH MID CH

(=R

SENSE:INT]

| ALIGN AUTO

[10:46:39 AM Aug 16, 2016

BN Keysight Spectrum Analyzer - APv5.1.1(071516),50822, Temp B
L | RF [s00 bc | [ I
Center Freq 2.440000000 GHz
’— d PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 10.5 dB
Ref 20.00 dBm

#Avg Type: RMS

TRACE[L 2345
TYPE|M veiay

Frequency

peT|P

Auto Tune|

10 dBidiv
Log

Center 2.440000 GHz
#Res BW 100 kHz

NSG

#VBW 300 kHz

Span 2.000 MHz

Sweep 1.000 ms (1001 pts)

STATUS

CenterFreq|
2.440000000 GHz

StartFreq
2.433000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step|
200.000 kHz

Auto Man|

Freq Offset
0 Hz|
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6 dB BANDWIDTH HIGH CH

BE Keysight Spectrum Analyzer - APv5.1.1(071516),50822, Temp B \iﬂgllﬂ_.l
L | RF [s0e bc | | | SENSE:NT] | ALIGN AUTO  [10:44:29 AM Aug 16, 2016
[Center Freq 2.480000000 GHz ) #Avg Type: RMS TRAGEF 55|  Frequency
PNO: Wide —— 1rig: Free Run TYPEIM v

IFGain:Low #Atten: 20 dB oeT/P

Auto Tune|

Ref Offset 10.5 dB
E%éisldiv Ref 20.00 dBm

Center Freq
100 a 2.480000000 GHz

StartFreq|
2.479000000 GHz

StopFreq|
2.481000000 GHz

CF Step
200.000 kHz
Auto Man

Freq Offset|
0 Hz|

Center 2.480000 GHz Span 2.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS|
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.2.2.99% 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 or to 1% of the span. The VBW is set to 3 times the RBW. The sweep time
is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth
(MHz) (MHz)
2402 1.0571
2440 1.0614
2480 1.0577
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

99% BANDWIDTH

99% BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - APy51 1(071516), 52271, Temp B

=T s

RF [s00 bC |

| | SENSE:NT| | ALIGN AUTO [ 08:52:33 PMJul 20, 2016

L
ICenter Freq 2.402000000 GHz

‘ Center Freq: 2.402000000 GHz Radio Std: None

| #FGain:Low

—— Trig: FreeRun Avg|Hold: 20/20

#Atten: 20 dB Radio Device: BTS

Ref Offset 1056 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-100

-20.0

Center Freq
2.402000000 GHz

-30.0

-40.0

-60.0

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 18 kHz

Span 2 MHz

#YBW 56 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0571 MHz
-11.758 kHz
1.321 MHz

Auto

Total Power 14.6 dBm

200.000 kHz

CF Step

Man

% of OBW Power 99.00 %

Freq Offset

0 Hz

x dB -26.00 dB

99% BANDWIDTH MID CH

E Keysight Spectrum Analyzer - APv5.11(071516),52271, Temp B
L

| RF [soe DC |

| SENSE:INT] | ALIGN AUTO  [08:54:20 PMJul 20, 2016

ICenter Freq 2.440000000 GHz

| Center Freq: 2.440000000 GHz Radio Std: None

‘ #FGain:Low

—— 1rig: Free Run Avg|Hold: 20/20

#Atten: 20 dB Radio Device: BTS

Ref Offset 105 dB
1LO dBldiv Ref 10.00 dBm

[EmEn=|

Frequency

og ‘

0.00 ‘
-10.0

-200

Center Freq
2.440000000 GHz

-30.0

-40.0

500

500

-70.0

-G0.0

Center 2.44 GHz
#Res BW 18 kHz

Span 2 MHz

#/BW 56 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0614 MHz
-0.203 kHz
1.321 MHz

Auto

Total Power 18.3 dBm

200.000 kHz|

CF Step

Man

% of OBW Power 99.00 %

FreqOffset|

0 Hz|

x dB -26.00 dB
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

99% BANDWIDTH HIGH CH

T=To aesal]

| SENSE:INT| | ALIGN AUTO

| 08:56:07 PMJul 20, 2016

[
RF [soo bc | [

L
Center Freq 2.480000000 GHz | Center Freq: 2430000000 GHz

—»— Trig: FreeRun Avg|Hold: 20/20
#Atten: 20 dB

| #IFGain:Low

Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB

10 dB/div Ref 10.00 dBm

Log
0.0

-10.0

Frequency

Center Freq
2.480000000 GHz

-20.0
-30.0

-40.0

-50.0

-60.0

-70.0

-60.0

Center 2.48 GHz

#Res BW 18 kHz #VBW 56 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth Total Power 17.2

1.0577 MHz
-3.691 kHz
1.317 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Ilk STATUS

dBm

99.00 %
-26.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016

IC: 579C-E3102

7.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

| ID: | 44353 | Date: | s&/11/16 |
Channel Frequency AV power
(MHz) (dBm)
Low 2402 17.25
Middle 2440 17.26
High 2480 17.30
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.2.4. 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.

RESULTS
| ID: | 44353 | Date: | s/11/16 |
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 18.20 30 -11.800
Middle 2440 18.21 30 -11.790
High 2480 18.27 30 -11.730
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.2.5. 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 -0.77 8 -8.77
Middle 2440 -0.78 8 -8.78
High 2480 -0.56 8 -8.56
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

POWER SPECTRAL DENSITY

PSD LOW CH

B Keysight Spectrum Analyzer - 52275, Temp B == |g_|

RL | RE [50Q DC | | | SENSE:INT] [ ALIGN AUTO | 01:28:16 AM Jul 23, 2016 Freauenc

[Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr TRA 3 q Y
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune|

Ref Offset 10.5 dB
E%gBldiv Ref 10.50 dBm

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 Span 2.000 MHz
#Res BW 3.0 kHz #/BW 10 kHz Sweep 4.600 ms (1001 pts)

MSG STATUS

PSD MID CH

BN Keysight Spectrum Analyzer - 52275, Temp B o ||
RL | RF [son  pC | | | SENSE:INT] | ALIGN AUTO [ 01:29:26 AM Jul 23, 2016 Frequenc
[Center Freq 2.440000000 GHz ] Avg Type: Log-Pwr TRACE[23 55 6 quency
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 TV ‘. AR

IFGain:Low #Atten: 20 dB DET|

Auto Tune|
Ref Offset 10.5 dB
1L%;|Bldiv Ref 10.50 dBm

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 Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.600 ms (1001 pts)

NSG STATUS
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

PSD HIGH CH

BE Keysight Spectrum Analyzer - 52275, Temp B == IE_-I
RL | RF [s0e bc | | | SENSE:INT| | ALIGN AUTO  [01:30:34 AM Jul 23, 2016 Freauenc
[Center Freq 2.480000000 GHz ] Avg Type: Log-Pwr mAcE[2555 6 quency
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100 AL ‘ WARAAARAS
IFGain:Low #Atten: 20 dB DET|

Auto Tune|

Ref Offset 10.5 dB
1L%gBldiv Ref 10.50 dBm

Center Freq|
2.480000000 GHz|

StartFreq
2.479000000 GHz|

Stop Freq|
2.481000000 GHz|

CF Step
200.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.430000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.600 ms (1001 pts)

MSG STATUS
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.2.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

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

RESULTS
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS. LOW CHANNEL

LOW CH BANDEDGE

BN Keysight Spectrum Analyzer - APy51 1(071516), 52271, Temp B

=T s

RF [s00 bC | |

| SENSE:NT| | ALIGN AUTO [ 08:07:30 PMJul 21, 2016

L
[Center Freq 2.400000000 GHz

IFGain:Low

PNO: Wide 0 1rig: FreeRun

#Avg Type: RMS TRACEl 3456

Frequency

Avg|Hold:>100/100

#Atten: 20 dB oer]

Ref Offset 10.5 dB
Ref 20.50 dBm

10 dBldiv
Log

Auto Tune|

105

0.500
560

-195

295

335

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

435

595

B35

Center 2.400000 GHz
#Res BW 100 kHz

N f
N f
N f

2.402 23 GHz
2.400 00 GHz
2.399 89 GHz

cCom~NanhwTh

=
@
o]

#VBW 300 kHz
FONCTION viDTH

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

15.949 dBm
-46.495 dBm
-46.215 dBm

StopFreq
2.405000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

LOW CH SPURIOUS

B Keysight Spectrum Analyzer - 30554, Temp B

(E=E|Eon =)

[ SENSEANT] I ALTGN AUTO | 03:45:44 AMJul29, 2016

F RL | RF [500 bC | |

IFGain:Low

PNO: Fast —+— 1rig: Free Run

#Avg Type: RMS 3

Frequency

#Atten: 20 dB

Ref Offset 10.5 dB

10 dB/div__Ref 20.00 dBm
Log

Auto Tune

100
000

-00

Center Freq|
13.015000000 GHz

=200

=300

400

-50.0

600

-r0o

Start 0.03 GHz
#Res BW 100 kHz

I 2 S S

N f 2.393 GHz
f 4.808 GHz
f 7.224 GHz

zZZ

Co0R~NOO BN

=
@
o]

#VBW 300 kHz

Stop 26.00 GHz
Sweep 954.9 ms (1001 pts)

FUNCTION | FUNCTION WIDTH

15.882 dBm
-57.59 dBm
-57.19 dBm

StartFreq|
30.000000 MHz|

Stop Freq|
26.000000000 GHz

CF Step)|
2597000000 GHz|
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

BN Keysight Spectrum Analyzer - APy51 1(071516), 52271, Temp B

=T s

RF [s00 bC |

SENSE:INT] |

ALIGN AUTO |08:13:05 PMJul 21,2016

L
[Center Freq 2.440000000 GHz

Ref Offset 105 dB

10dBidiv. Ref 20.50 dBm
Log

IFGain:Low

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

#Avg Type: RMS TRACEl 3456

Frequency

AvglHold:>1001100 TYRE| MY
DEFl

Auto Tune|

Center 2.440000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Ilb STATUS

Center Freq
2.440000000 GHz

StartFreq
2.435000000 GHz

StopFreq
2.445000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

MID CH SPURIOUS

Temp B

BN Keysight Spectrum Analyzer - APv5.11(071516),52271,
L | RF [soe DC |

SENSE:INT] |

ALIGN AUTO |08:16:40 PMJul 21, 2016

PNO:
IFGain:

Fast —%—
:Low

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE]|

[EEEm =

Frequency

DET|P

Ref Offset 105 dB
Ref 20.50 dBm

Auto Tune

10 dBidiv
Log

105

0.500

950

-196
-2956

396

Center Freq
13.015000000 GHz

StartFreq|
30.000000 MHz

495

595

B35

Start 0.03 GHz
#Res BW 100 kHz

1 N f
f

ZzZZ=Z

f
f

Co~NOORLR

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION VALUE RS

13.66 dBm
-57.98 dBm
-60.24 dBm
-52.68 dBm

% STATUS

StopFreq|
26.000000000 GHz|

CF Step
2537000000 GHz|
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CH BANDEDGE

=T s

L | RF [s00 bC | | [ SENSE:INT]

| ALIGN AUTO

|08:27:21 PMJul 21,2016

E Keysight Spectrum Analyzer - APv5.11(071516),52271, Temp B

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

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

TACE[[T5 55 6

Frequency

oer]

Ref Offset 10.5 dB

10 dBidiv_ Ref 20.50 dBm
Log

Auto Tune|

105 ‘

|
0,500

560

Center Freq
2.483500000 GHz

-195

295

335

StartFreq
2.478500000 GHz

435

595

B35

StopFreq
2488500000 GHz

Center 2.483500 GHz
#Res BW 100 kHz

[vooRrcsc] X ]
f 2.480 24 GHz
f 2.483 53 GHz
f 2.483 50 GHz

#VBW 300 kHz

156.338 dBm
-49.116 dBm
-51.580 dBm

Som~onawnS
zzz

=
@
o]

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

HIGH CH SPURIOUS

[EmEn=|

RL | RF [soe DC | | | SENSE:INT]

| ALIGN AUTO

[08:29:37 PMJul 21, 2016

E Keysight Spectrum Analyzer - APv5.11{071516),52271, Temp B
[Start Freq 30.000000 MHz |

PNO: Fast ~—»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS

Frequency

Ref Offset 105 dB
Ref 20.50 dBm

Auto Tune

10 dBidiv
Log

105

0.500

950

Center Freq
13.015000000 GHz

-196
-295

StartFreq|
30.000000 MHz

396
-49 6

595
B35 ‘

StopFreq|
26.000000000 GHz|

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz

2.480 0 GHz
4.960 0 GHz
7.440 0 GHz
23.733 5 GHz

14.51 dBm
-68.63 dBm
-61.47 dBm
-51.59 dBm

Sweep 957.3 ms (40001 pts)
X FUNCTION WIDTH 3

Stop 26.00 GHz

CF Step
2597000000 GHz|
Auto Man

FreqOffset|
0 Hz|
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016

IC: 579C-E3102

7.3. LOW POWER ANTENNA
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
(MH2z) (MH2z) (MH2z)
Low 2402 0.706 0.5
Middle 2440 0.740 0.5
High 2480 0.738 0.5
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv5.1(071416),44353, Chamber F

L RF S0Q  DC

SENSE:IMNT]|

ALIGN AUTO 03:25:18PM Aug 22, 2016

-

IFGain

Ref Offset 10.5 dB

10 dBidiv  Ref 20.00 dBm
Log

PNO: Wide —»— T1rig: Free Run

:Low #Atten: 20 dB

#Avg Type: RMS TRACE‘ 2456

Frequency

TY
D[P R

AMEKr1 706 kHz
0.00dB

Auto Tune|

Center Freq|

]

@
M,

/fﬂ'

N

2.402000000 GHz

StartFreq
2.401000000 GHz|

StopFreq
2.403000000 GHz

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz|

Center 2.402000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS |

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - APy5.1(071416),44353, Chamber F

L RF S0&  DC

SEMSEINT]

ALIGNAUTO 03:19:56 PM 4ug 22, 2016

Ref Offset 10.5 dB

10 dBidiv. Ref 20.00 dBm
Log

PNO: Wide —— 1g: Free Run
IFGain:Low

#iAtten: 20 dB

#Avg Type: RMS TRACE|1 2 345 6

Frequency

T
cerfe 1R

AMEKr1 740 kHz
0.08 dB

Auto Tune|

10.0

"
N2

.37 dm|

Center Freq
2.440000000 GHz

000

”

™

StartFreq|
2.439000000 GHz

Stop Freq,
2.441000000 GHz

CF Step
200.000 kHz|

Auto Man

Center 2.440000 GHz
#Res BW 100 kHz

NSG

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Freq Offset|
0 Hz|
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv5.1(071416),44353, Chamber F

L RF S0 DC

SENSEINT] ALIGN AUTO 03:21:53PM Aug 22, 2016

5

IFGain

Ref Offset 105 dB
1LO dBidiv. Ref 20.00 dBm
og

PNO: Wide —»— T1rig:Free Run T
Low  #Atten:20 dB DET|P 1 K

#Avg Type: RMS TRACE[ 2515 5 Frequency

AMKr1 738 kHz Auto Tune
-0.04 dB

Center Freq

2.480000000 GHz|

4.23 dim|

—

StartFreq|
2.479000000 GHz

StopFreq|
2.481000000 GHz

CF Step

200.000 kHz
Auto Man

Freq Offset|

0 Hz|

Center 2.480000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS|
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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
Channel Frequency 99% Bandwidth
(MHz) (MH2z)
Low 2402 1.0572
Middle 2440 1.0605
High 2480 1.0593
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

99% BANDWIDTH

99% BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - APy51 1(071516), 52271, Temp B

=T s

RF [s00 bC |

| | SENSE:NT| | ALIGN AUTO [ 08:42:29 PMJul 20, 2016

L
ICenter Freq 2.402000000 GHz

‘ Center Freq: 2.402000000 GHz Radio Std: None

| #FGain:Low

—— Trig: FreeRun Avg|Hold: 20/20

#Atten: 20 dB Radio Device: BTS

Ref Offset 1056 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-100

-20.0

Center Freq
2.402000000 GHz

-30.0

-40.0

-60.0

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 18 kHz

Span 2 MHz

#YBW 56 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0572 MHz
-11.695 kHz
1.305 MHz

Auto

Total Power 11.9 dBm

200.000 kHz

CF Step

Man

% of OBW Power 99.00 %

Freq Offset

0 Hz

x dB -26.00 dB

99% BANDWIDTH MID CH

E Keysight Spectrum Analyzer - APv5.11(071516),52271, Temp B
L

| RF [soe DC |

| SENSE:INT] | ALIGN AUTO _ [08:39:45 PMJul 20, 2016

ICenter Freq 2.440000000 GHz

| Center Freq: 2.440000000 GHz Radio Std: None

‘ #FGain:Low

—— 1rig: Free Run Avg|Hold: 20/20

#Atten: 20 dB Radio Device: BTS

Ref Offset 105 dB

1LO dBldiv Ref 10.00 dBm

[EmEn=|

Frequency

og
0.00

-10.0

-200

Center Freq
2.440000000 GHz

-30.0

-40.0

500

500

-70.0

-G0.0

Center 2.44 GHz
#Res BW 18 kHz

Span 2 MHz

#/BW 56 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0605 MHz
-7.410 kHz
1.317 MHz

Auto

Total Power 11.7 dBm

200.000 kHz|

CF Step

Man

% of OBW Power 99.00 %

FreqOffset|

0 Hz|

x dB -26.00 dB
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

99% BANDWIDTH HIGH CH

T=To aesal]

| SENSE:INT| | ALIGN AUTO

| 08:28:23 PMJul 20, 2016

[
RF [soo bc | [

L
Center Freq 2.480000000 GHz | Center Freq: 2430000000 GHz

—»— Trig: FreeRun Avg|Hold: 20/20
#Atten: 20 dB

| #IFGain:Low

Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB
10 dB/div Ref 10.00 dBm

Log ‘
0.0 ‘

-10.0

Frequency

Center Freq
2.480000000 GHz

-20.0
-30.0

-40.0

-50.0

-60.0

-70.0

-60.0

Center 2.48 GHz

#Res BW 18 kHz #VBW 56 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth Total Power 11.3

1.0593 MHz
-3.223 kHz
1.317 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Ilk STATUS

dBm

99.00 %
-26.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016

IC: 579C-E3102

7.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

| D: | 52275 | Date: | 7/23/16 |
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.9
Middle 2440 10.0
High 2480 10.0
Page 38 of 77

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

TEL: (510) 771-1000

FORM NO: CCSUP47011

FAX: (510) 661-0888

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



REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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.

RESULTS

| D: | 52075 | Date: | 7/23/16 |

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

Low 2402 10.45 30 -19.550
Middle 2440 10.60 30 -19.400
High 2480 10.62 30 -19.380
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016

IC: 579C-E3102

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 -7.11 8 -15.11
Middle 2440 -6.74 8 -14.74
High 2480 -6.78 8 -14.78
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

POWER SPECTRAL DENSITY

PSD LOW CH

B Keysight Spectrum Analyzer - 52275, Temp B == |g_|

RL | RE [50Q DC | | | SENSE:INT] [ ALIGN AUTO  [01:20:49 AM Jul 23, 2016 Freauenc

[Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr TRA 3 q Y
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune|

Ref Offset 10.5 dB
E%gBldiv Ref 10.50 dBm

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 Span 2.000 MHz
#Res BW 3.0 kHz #/BW 10 kHz Sweep 4.600 ms (1001 pts)

MSG STATUS

PSD MID CH

BN Keysight Spectrum Analyzer - 52275, Temp B o ||
RL | RF [son  pC | | | SENSE:INT] | ALIGN AUTO [01:23:27 AM Jul 23, 2016 Frequenc
[Center Freq 2.440000000 GHz ] Avg Type: Log-Pwr TRACE[23 55 6 quency
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 TV ‘. AR

IFGain:Low #Atten: 20 dB DET|

Auto Tune|
Ref Offset 10.5 dB
1L%;|Bldiv Ref 10.50 dBm

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 Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.600 ms (1001 pts)

NSG STATUS
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

PSD HIGH CH

BE Keysight Spectrum Analyzer - 52275, Temp B == IE_-I
RL | RF [s0e bc | | | SENSE:INT| | ALIGN AUTO  [01:26:16 AM Jul 23, 2016 Freauenc
[Center Freq 2.480000000 GHz ] Avg Type: Log-Pwr mAcE[2555 6 quency
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100 AL ‘ WARAAARAS
IFGain:Low #Atten: 20 dB DET|

Auto Tune|

Ref Offset 10.5 dB
1L%gBldiv Ref 10.50 dBm

Center Freq|
2.480000000 GHz|

StartFreq
2.479000000 GHz|

Stop Freq|
2.481000000 GHz|

CF Step
200.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.430000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.600 ms (1001 pts)

MSG STATUS
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

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

RESULTS
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS. LOW CHANNEL

LOW CH BANDEDGE

BN Keysight Spectrum Analyzer - APy51 1(071516), 52271, Temp B

=T s

RF [s00 bC | | | SENSE:NT| | ALIGN AUTO

|07:46:50 PMJul 21,2016

#Avg Type: RMS

L
[Center Freq 2.400000000 GHz
Avg|Hold:>100/100

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

IFGain:Low

TACE[[T5 55 6
v e

Frequency

per]F R

Ref Offset 10.5 dB

10 dBidiv_ Ref 20.50 dBm
Log

Auto Tune|

105

0.500

560

-195

295

335

Center Freq
2.400000000 GHz

2.395000000 GHz

StartFreq

435

595

B35

Center 2.400000 GHz
#Res BW 100 kHz

[vooErcsc] X ]
f 2.402 23 GHz
f 2.400 00 GHz
f 2.399 99 GHz

#VBW 300 kHz

FONCTION viDTH
9.506 dBm
-52.825 dBm
-51.870 dBm

ZZZ

NN RGNS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

2.405000000 GHz

StopFreq

Auto

1.000000 MHz

CF Step

Man

Freq Offset

0 Hz

LOW CH SPURIOUS

B Keysight Spectrum Analyzer - 30554, Temp B

(E=E|Eon =)

SENSE:INT] I ALTGN AUTO

| 03:48:28 AM Jul 29, 2016

¥ RLU | RF [500 bC | | [
’7 #Avg Type: RMS

PNO: Fast —»—‘ Trig: Free Run

IFGain:Low #Atten: 20 dB

Frequency

TRAGE] 3 6
TYPE[M ¥ &
DET|P

Ref Offset 10.5 dB
Ref 20.00 dBm

Auto Tune

10 dB/div
Log

100

000

-00

Center Freq|
13.015000000 GHz

=200

=300

-00

-50.0
600

-r0o

Start 0.03 GHz
#Res BW 100 kHz

I 2 S S

N f 2.393 GHz
f 4.808 GHz
f 7.224 GHz

#VBW 300 kHz

FUNCTIN viTH
8.277 dBm
-39.357 dBm
-59.131 dBm

zZZ

Co0R~NOO BN

=
@
o]

Stop 26.00 GHz

Sweep 954.9 ms (1001 pts)

30.000000 MHz|

StartFreq|

26.000000000 GHz|

Stop Freq|

2597000000 GHz

Auto

CF Step)|

Man

Freq Offset]

0 Hz|
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REPORT NO: 16U23780-E2V2
FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS. MID CHANNEL

MID CH REFERENCE

BN Keysight Spectrum Analyzer - APy51 1(071516), 52271, Temp B

RF [s00 bC | | | SENSE:NT| | ALIGN AUTO _ [07:51:05 PMJul 21, 2016

| |
L
[Center Freq 2.440000000 GHz #Avg Type: RMS TRACE[ 35 6 Frequency

PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TV | AR
IFGain:Low #Atten: 20 dB DET|

Ref Offset 105 dB

Auto Tune|

10dBidiv. Ref 20.50 dBm
Log

Center Freq
2.440000000 GHz

StartFreq
2.435000000 GHz

StopFreq
2.445000000 GHz

Auto

1.000000 MHz

CF Step

Man

Freq Offset

0 Hz

Center 2.440000 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.000 ms (1001 pts)

MSG Ilb STATUS

MID CH SPURIOUS

B Keysight Spectrum Analyzer - 30554, Temp B

(E=E|Eon =)

B RL [ R~ [s00 oc | I [ SENSEANT] I ALIGN AUTO | 03:50:40 AMJul 29, 2016

PNO: Fast . 1rig: Free Run TYPE[MWAAARMAA
IFGain:Low ~ #Atten: 20 dB oer|P

Ref Offset 10.5 dB
1Ll‘))gEIdiv Ref 20.00 dBm

[Start Freq 30.000000 MHz #Avg Type:RMS ace[ose5g|  Frequency

Auto Tune

100

-i0ao

Center Freq|
0.00 13.015000000 GHz

200

=300

-0

StartFreq|
30.000000 MHz|

=500

0.0

A Stop Freq|
00 26.000000000 GHz

Start 0.03 GHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 954.9 ms (1001 pts)

[ x [ v ] Funcion ] Funcrionwior] _runcronvaue el B

2597000000 GHz

CF Step)|

Man

2.445 GHz 9.079 dBm

4.886 GHz -39.17 dBm

7.328 GHz -54.14 dBm Freq Offset|

0 Hz|

RPo0RNG O R BN

Ao

=
@
o]
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CH BANDEDGE

B Keysight Spectrum Analyzer - APV511(071516),52271, Temp B \il\iﬂél—l

L[ R _[s02 bc] ] [ SensEnT] [ ALIGNAUTO  [07:5451 PMJul21, 2016

[Center Freq 2.483500000 GHz ] #Avg Type: RMS TRACE[ 35 6 Frequency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TV [

IFGain:Low #Atten: 20 dB DET|

Auto Tune|
Ref Offset 10.56 dB
1%3“"“" Ref 20.50 dBm

105

Center Freq
0.500 2.483500000 GHz
-8.80

-195

StartFreq

295 2.478500000 GHz

335

435

StopFreq
2488500000 GHz

595

B35

Center 2.483500 GHz Span 10.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz,

Auto Man
[WoDETRC[SC X | ¥ ] FUNCTION ] FUNCTONWDTH] __FUNCTIONVALD
N f 2.480 25 GHz 9.493 dBm
N f 2483 86 GHz 55903 dBm
N f 2.483 50 GHz -56.547 dBm FreqOffset

0 Hz

cCom~NanhwTh

=
@
o]

HIGH CH SPURIOUS

E Keysight Spectrum Analyzer - APv5.11(071516) 52271, Temp B Ellil@l

L | RF [s09 oC | | [ SENSE:INT] | ALIGN AUTO_ [08:04:15 PMJul 21, 2016

| #Avg Type: RMS TRAC 5 Frequency
PNO: Fast —» 1rig: FreeRun yevy
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 10.5 dB
1o gBldiv Ref 20.50 dBm

105

Center Freq
0.500 13.015000000 GHz
9,50

-196

StartFreq|

B 30.000000 MHz|

396

-49 6

StopFreq|
| | 26.000000000 GHz|

Start 0.03 GHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|

Auto Man
3 FONCTON viDTH -
2.480 0 GHz 7.98 dBm
4.960 0 GHz 41.31dBm
7.440 0 GHz -57.77 dBm FreqOffset
4.960 4 GHz 4017 dBm 0 Hz

595

B35
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REPORT NO: 16U23780-E2V2

FCC ID: BCG-E3102

DATE: AUGUST 26, 2016

IC: 579C-E3102

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE
LIMITS
FCC §15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

8.2. TRANSMITTER ABOVE 1 GHz
8.2.1. HIGH POWER ANTENNA RESTRICTED BANDEDGE

LOW CHANNEL RESTRICTED, HORIZONTAL

R

DATA
Mark Freque Meter Det AFT344 Amp/Cbl Corrected Average Margin Peak PK Azimu Heig Polar
er ncy Reading (dB/m) [Fltr/Pa Reading Limit (dB) Limit Margin th ht ity
(GHz) (dBuv) d (dB) (dBuv/m) (dBuv/ (dBuv/ (dB) (Degs (cm)
m) m) )
1 *2.39 38.96 Pk 321 -20.9 50.16 - - 74 -23.84 263 148 H
2 *2.371 41.56 Pk 32 -20.9 52.66 - - 74 -21.34 263 148 H
3 *2.39 28.89 RMS 32.1 -20.9 40.09 54 -13.91 - - 263 148 H
4 *2.383 30.71 RMS 321 -20.9 41.91 54 -12.09 - - 263 148 H
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 48 of 77
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

LOW CHANNEL RESTRICTED, VERTICAL

UL Fremont - Chamber F

DATA
Mark Freque Meter Det AF Amp/Cbl/Fl Corrected Average Margin Peak PK Azimu Heig Polari
er ncy Readin T344 tr/Pad (dB) Reading Limit (dB) Limit Margin th ht ty
(GHz) g (dB/m) (dBuVv/m) (dBuv/ (dBuv/ (dB) (Degs) (cm)
(dBuv) m) m)
1 *2.39 38.52 Pk 321 -20.9 49.72 - - 74 -24.28 304 274 \%
2 *2.362 41.52 Pk 32 -20.9 52.62 - - 74 -21.38 304 274 \
3 *2.39 29.92 RMS 321 -20.9 41.12 54 -12.88 - - 304 274 \%
4 *2.387 30.9 RMS 321 -20.9 421 54 -11.9 - - 304 274 Vv
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

HIGH CHANNEL RESTRICTED, HORIZONTAL

ogbl Fremont - Chamber F & Jul 2816

R
B

115
N
T

DATA
Mark Freque Meter Det AF T344 Amp/Cbl/FI Corrected Averag Margin Peak PK Azimu Heig Polari
er ncy Readin (dB/m) tr/Pad (dB) Reading e Limit (dB) Limit Margin th ht ty
(GHz) g (dBuV/m) (dBuv/ (dBuv/ (dB) (Degs) (cm)
(dBuVv) m) m)
1 *2.484 40.2 Pk 323 -21 51.5 - - 74 -22.5 125 120 H
2 2.532 41.95 Pk 323 -20.9 53.35 - - 74 -20.65 125 120 H
3 *2.484 30.56 RMS 323 -21 41.86 54 -12.14 - - 125 120 H
4 *2.484 31.2 RMS 323 -21 42.5 54 -11.5 - - 125 120 H
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

UL Fremont - Chamber F

HIGH CHANNEL RESTRICTED, VERTICAL

DATA
Mark Freque Meter Det AF Amp/Cbl/Fl Correct Average Margin Peak PK Azimu Heig Polari
er ncy Readin T344 tr/Pad (dB) ed Limit (dB) Limit Margin th ht ty
(GHz) g (dB/m) Reading (dBuVv/m) (dBuv/ (dB) (Degs) (cm)
(dBuVv) (dBuv/ m)
m)
1 *2.484 394 Pk 323 -21 50.7 - - 74 -23.3 124 257 \%
2 2.531 42.39 Pk 323 -20.9 53.79 - - 74 -20.21 124 257 \%
3 *2.484 29.61 RMS 323 -21 40.91 54 -13.09 - - 124 257 \%
4 2.519 30.97 RMS 323 -21 42.27 54 -11.73 - - 124 257 \%

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

8.2.2. HIGH POWER ANTENNA HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremant - Chamber H 9 Jul 2B16 09:45:52

Radicted Emissions 3-Meters
Project Number:1522141

185 Client:

Config EUC + Charger + Band

Mode:ePA BLE low channel 2482MHz

a5 i Tested by:50822

85

Peak Limit (dBuU/m)

75

CdBuV/m)
(o))
J

Avg Limit (dBuU/m)

=

I LT L 2 L
il

o5
1 ] 18
Frequency (GHz)
Ronge (6fiz) REWUGW  Ref/Atin  Det/Avg Type Susep Pts #5ups/fiode Fosition Rarge (Gfiz) REWUBU  Ref/Attn Det/Avg Tupe Sueep Pte  i5wpe/ode Fosition
103 1M(-3dB) /30K 167/10 PEAK/Pur RvgtRIS)  futo 641 MALH B-FoAcege H 3:3-18 1H(-3d8)/30k 87/0 FEAK/Fir Bvg(RMS)  Auto 1Bk MAXH B-36degs H
EPA BLE low chonnel 2482MHz 9 Jul 2016.DAT 38315 16 Jun 2815 Rev 9.5 26 fpr 2816

LOW CHANNEL VERTICAL

UL Fremont - Chamber H 9 Jul 2B16 09:45:52

N

Radiated Emissions 3-Meters

Project Number: 1522141
185 Cliont:

Config EUC + Charger + Band
Mode:2PA BLE low chonnel 2482MHz
a5 Tested by:50822

85

75

CdBuV/m)

Avg Limit (dBuU/m)

19

Freouency (GHz)

Range (BHz) REU/ U Ref/Attn  Det/Avg Tupe Pts  #5ups/fode Fosition Range (6Hz) RBW/ UG Ref/Attn  Det/Avy Type Sueep Pte %5wps/Mode Fosition

EPA BLE low channel 2482MHz 9 Jul 2816.DAT 38915 16 Jun 2815 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102
DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 *1.603 47.44 PK2 28.2 -24.4 51.24 - 74 -22.76 134 280 \
*1.603 35.66 MAv1 28.2 -24.4 39.46 54 -14.54 - - 134 280 \
2 *3.729 45.39 PK2 34.2 -30.7 48.89 - 74 -25.11 18 110 H
*3.729 33.77 MAv1 34.2 -30.7 37.27 54 -16.73 - 18 110 H
7 *8.256 40.23 PK2 35.8 -29.4 46.63 - - 74 -27.37 216 152 v
*8.255 29.01 MAv1 358 -29.3 3551 54 -18.49 - - 216 152 \
1 2.189 47.63 PK2 315 -23.9 55.23 - - - - 146 252 H
2.189 36.14 MAv1 315 -23.9 43.74 - - - - 146 252 H
5 33 34.32 MAv1 331 -32.3 35.12 - - - - 227 332 v
3.301 46.1 PK2 331 -32.3 46.9 - - - - 227 332 v
6 6.538 30.65 MAv1 35.7 -31.1 35.25 - - - - 157 128 v
6.54 41.02 PK2 357 -31 45.72 - - - - 157 128 \
3 6.674 40.25 PK2 357 -30.4 45.55 - - - - 126 267 H
6.674 30.03 MAv1 357 -30.4 35.33 - - - - 126 267 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

MID CHANNEL HORIZONTAL

H:UL Fremont - Chomber G 5 Jul 2816 18:085:33

Radioted Emissions 3-Meters

Project Number: 15022141
185 Client:

Config:EUT + Band + Charger
Mode:ePA BLE Mid Channel

95 Tested by:44373
85
Peak Limit C(dBulU/m)

75
‘e
~
3 5
3 6
[84)
o
- Avg Limit (dBuU/m)

55 =

45 y

W‘*‘W 3 [N~ TP
Qb
35 el Wl G
25
1 18 18
Frequency (GHz)
Range (Gz) RO Ref/Aiin  Det/Avg Tpe S Pl ¥ows/Mode Fooition Range (GHo) REWURI  Ref/Min  Det/fvg Type Sucep Pts Foups/fode Position
1:1-3 1M(-3dB) /3K 7/18 PEAK/Pur Avg(RMS) 52nsec(futo) 6AA! MAXH B-360Bcdegs H 3:3-18 1M (=38 /30k 87/8 PERK/Pur fivg(RMS)  392nsec(futo) |8k MAXH B-368degs H
FCC Part!5 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL

UL Fremont - Chamber G 5 Jul 2816
Radiated Emissions 3-Meters

Project Number: 15022141
185 Clliont

Config:EUT + Band + Charger
Mode:ePA BLE Mid Channel
g5 Tested by:44373

B

as

Peck Limit CdBuU/m)
75

65

(dBulU/m2

Avg Limit (dBuU/m)
55

45

35

18

Frequency (GHz)

Range (6H2) REU/BU  Ref/Mitn Det/ivg Type Sucep Pis fowps/fode Pasition Range (62 RBUABH  Ref/Attn  Dot/Avg Tupe Secep Pts  ¥oups/fode FPosition

FCC Parti5 Subport C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102
DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *2.794 36.63 PK2 327 -23.6 45.73 - 74 -28.27 220 200 H
1 *2.794 25.03 MAv1 327 -23.6 34.13 54 -19.87 220 200 H
2 *2.78 43.46 PK2 327 -23.6 52.56 - - 74 -21.44 232 228 v
2 *2.78 3241 MAv1 327 -23.6 41.51 54 -12.49 - 232 228 v
3 *4.726 42.35 PK2 34.4 -31.7 45.05 - - 74 -28.95 172 118 H
3 *4.728 32.22 MAv1 34.4 -31.7 34.92 54 -19.08 - 172 118 H
5 *3.703 40.93 PK2 343 -30.7 44.53 - 74 -29.47 137 238 \
5 *3.701 30.56 MAv1 343 -30.7 34.16 54 -19.84 - 137 238 v
4 17.056 36.98 PK2 41.8 -24.6 54.18 - 74 -19.82 98 127 H
4 17.058 26.57 MAv1 41.7 -24.6 43.67 54 -10.33 - - 98 127 H
6 17.416 36.43 PK2 41 -23 54.43 - 74 -19.57 268 122 \
6 17.415 25.78 MAv1 41 -23 43.78 54 -10.22 - - 268 122 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

HIGH CHANNEL HORIZONTAL

Radioted Emissions 3-Meters

Project Number: 1522141

185 cl ‘int‘

Config:EUC + Charger + Band

Mode :ePA BLE High channel 2488MHz
95 Tested by:508822

[N

85

Peak Limit (dBulU/m

75

65

CdBul/m)

Avg Limit (dBul/m)
55

45

,“4u“awwn*#*“*“~ha~n&d“”‘“»w*m

35

18
Frequency (GHz)

Range (GHz)
1:1-3

RBLA/ VB Ref/Attn pos Pts  #Sups/Mode Range (6Hz) REW/UBU Ref/ftin  Det/fvg Type weey Pte  ¥Sups/fode Position
(-3d8)/30 7, PE futo gs| 3:3-18 M(-38)/3k  87/B PERK/Pur Avg (RHS) o B MAXE B-366degs H

1h 187/18 6981 MAXH 3

gPA BLE High chonnel 248@MHz DAT 3@315 16 Jun 2@15 Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL
UL Fremont — Chomber H 9 Jul 2016 18:
Radioted Emissions 3-Meters

Project Number: 1522141

185 Cliones

Config:EUC + Charger + Band
Mode 1 2PA BLE High channe| 2488MHz
95 Tested by:50822

[N

Peak Limit (dBul/m

CdBul/m)

Avg Limit (dBuU/m)

Frequency (GHz)

Range (GHz) RELL/ VB Ref/Attn Det/fvg Tupe e Pts #5ups/Mode Position Range (6Hz) REW/UBL Ref/Atin Det/fvg Type e Pte  #5ups/Mode Position

EPA BLE High chonnel 248@MHz.DAT 3@915 16 Jun 2815 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102
DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.861 48.13 PK2 326 -23.5 57.23 - - 74 -16.77 187 207 H
*2.858 36.04 MAv1 326 -23.5 45.14 54 -8.86 - - 187 207 H
4 *2.766 47.06 PK2 326 -23.6 56.06 - - 74 -17.94 331 339 v
*2.766 36.15 MAv1 326 -23.6 45.15 54 -8.85 - 331 339 "
2 *11.577 36.97 PK2 38.4 -25.5 49.87 - - 74 -24.13 34 382 H
*11.579 26.65 MAv1 38.4 -25.5 39.55 54 -14.45 - 34 382 H
3 *12.019 36.94 PK2 39 -25.6 50.34 - - 74 -23.66 22 384 H
*12.019 26.57 MAv1 39 -25.6 39.97 54 -14.03 - - 22 384 H
5 *4.727 43.8 PK2 344 -31.7 46.5 - 74 -27.5 208 163 v
*4.726 32.52 MAv1 344 -31.7 35.22 54 -18.78 - - 208 163 v
6 *12.596 37.08 PK2 39.2 -25.6 50.68 - 74 -23.32 355 168 v
*12.595 26.74 MAv1 39.2 -25.6 40.34 54 -13.66 - - 355 168 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

8.2.3. LOW POWER ANTENNA RESTRICTED BANDEDGE

R ncladge

DATA
Mark Freque Meter Det AF Amp/Cbl/FI Corrected Average Margin Peak PK Azimu Heig Polari
er ncy Readin T344 tr/Pad (dB) Reading Limit (dB) Limit Margin th ht ty
(GHz) g (dB/m) (dBuVv/m) (dBuv/ (dBuv/ (dB) (Degs) (cm)
(dBuv) m) m)
1 *2.39 39.14 Pk 321 -20.9 50.34 - - 74 -23.66 37 125 H
2 *2.385 42.03 Pk 321 -20.9 53.23 - - 74 -20.77 37 125 H
3 *2.39 29.82 RMS 321 -20.9 41.02 54 -12.98 - - 37 125 H
4 *2.379 31.16 RMS 32.1 -20.9 42.36 54 -11.64 - - 37 125 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

UL Fremont - Chamber F

LOW CHANNEL RESTRICTED, VERTICAL

DATA
Mark Freque Meter Det AF Amp/Cbl/Fl Corrected Average Margin Peak PK Azimu Heig Polari

er ncy Readi T344 tr/Pad (dB) Reading Limit (dB) Limit Margin th ht ty

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

1 *2.39 39.21 Pk 321 -20.9 50.41 - - 74 -23.59 150 253 \

2 *2.36 41.25 Pk 32 -20.9 52.35 - - 74 -21.65 150 253 \

3 *2.39 29.12 RMS 321 -20.9 40.32 54 -13.68 - - 150 253 \

4 *2.382 31.23 RMS 321 -20.9 42.43 54 -11.57 - - 150 253 \
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2

FCC ID: BCG-E3102

DATE: AUGUST 26, 2016
IC: 579C-E3102

UL Fremon

t

Chomber F

HIGH CHANNEL RESTRICTED, HORIZONTAL

DATA
Mark Freque Meter Det AF T344 Amp/Cbl/FI Corrected Average Margin Peak PK Azimu Heig Polari
er ncy Readi (dB/m) tr/Pad (dB) Reading Limit (dB) Limit Margin th ht ty
(GHz) ng (dBuV/m) (dBuv/ (dBuV/m) (dB) (Degs) (cm)
(dBuv m)
)
1 *2.484 40.32 Pk 323 -21 51.62 74 -22.38 194 120 H
2 2.512 41.92 Pk 323 -21 53.22 - - 74 -20.78 194 120 H
3 *2.484 29.72 RMS 323 -21 41.02 54 -12.98 194 120 H
4 2.539 31.24 RMS 32.2 -20.9 42.54 54 -11.46 194 120 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

HIGH CHANNEL RESTRICTED, VERTICAL

UL Fremont - Chamber F

DATA
Mark Freque Meter Det AF Amp/Cbl/Fl Corrected Average Margin Peak PK Azimu Heig Polari
er ncy Readin T344 tr/Pad (dB) Reading Limit (dB) Limit Margin th ht ty
(GHz) g (dB/m) (dBuVv/m) (dBuv/ (dBuv/ (dB) (Degs) (cm)
(dBuv) m) m)
1 *2.484 39.25 Pk 323 -21 50.55 - - 74 -23.45 229 117 \%
2 *2.488 41.59 Pk 323 -20.9 52.99 - - 74 -21.01 229 117 \%
3 *2.484 29.61 RMS 323 -21 40.91 54 -13.09 - - 229 117 \%
4 2.532 30.99 RMS 323 -20.9 42.39 54 -11.61 - - 229 117 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

8.2.4. LOW POWER ANTENNA HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber G 8 Jul 2016 22:05:44

B

Radioted Emissions 3-Meters

Project Number: 15022141

185 Config:EUT + Metal Bond + Charger
Mode:BLE 2482MHz

Tested by:52298

95

85

Limit (dBuU/m)
75

(dBuU/m)

Avg Limit (dBuU/m)

W‘@V oo

Iz
Fregquency (GHz)

Range (GHz) REW/VBU Ref/fttn  Det/fvg Type Sueep Pia  #Swps/Mode Position Range (6Hz) REW/VBY Ref/htin  Det/Avg Type Sueep Pts  #5ups/Mode  Position
1:1-3 1M(=3dB) /38K B7/18 PEAK/Pur Avg(RMS)  S2neec(futo) 6081 MAXH B-360degs 3318 1MC-3c6) /30 81/8 PEA/Pur Avg(RIS)  392nsecthuto) 18k MAMH B-360de:

FCC Part15 Subport C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL
<UL Fremont - Chamber G 8 Jul 2B16 22:85:44
Radiated Emissions 3-Meters

N

- Project Number: 1502214
19 ConFig:EUT + Metal Band + Charger
Mode:BLE 24B2MHz
Tested by:52298

g5

a5

dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)
55 ’

45

35

16
Frequency (GHz)

Ronge (@) RGN Ref/Altn Dot/Avg Tups Sucep Pis  fawps/fode Fosition Range (GHz) REWUEH  Ref/Atin  Det/fvg Tupe Sucep Plo foups/fode  Position

FCC Part!5 Subport C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2616
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REPORT NO: 16U23780-E2V2

FCC ID: BCG-E3102

DATE

:AUGUST 26, 2016
IC: 579C-E3102

DATA
Marker Frequency Meter Det AFT136 (dB/m) | Amp/Cbl/Fitr/P | Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
6 *1.305 45.53 PK2 29.2 -25 49.73 - 74 -24.27 115 139 H
*1.303 33.06 MAv1 29.2 -25 37.26 54 -16.74 - - 115 139 H
5 *2.845 43.48 PK2 32.6 -23.6 52.48 - - 74 -21.52 151 211 "
*2.843 32.52 MAv1 32.6 -23.6 41.52 54 -12.48 - - 151 211 "
1 *4.804 45.41 PK2 34.4 -31.9 47.91 - - 74 -26.09 182 293 H
*4.804 38.47 MAv1 34.4 -31.9 40.97 54 -13.03 - 182 293 H
3 *11.627 37.4 PK2 38.4 -25.4 50.4 74 -23.6 318 390 "
*11.627 26.67 MAv1 38.4 -25.4 39.67 54 -14.33 - 318 390 "
2 *4.627 41.84 PK2 34.4 -31.8 44.44 - 74 -29.56 183 107 "
*4.627 31.19 MAv1 34.4 -31.8 33.79 54 -20.21 - - 183 107 "
4 *12.201 37.89 PK2 39.2 -25.7 51.39 - - 74 -22.61 155 242 "
*12.202 27.62 MAv1 39.2 -25.7 41.12 54 -12.88 155 242 Vv

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

MID CHANNEL HORIZONTAL

H:UL Fremont - Chomber G 8 Jul 2816 23:15:09

Radioted Emissions 3-Meters

- Project Number: 1502214
18 Config:EUT + Metal Bond + Charger
Mode :BLE 244BMHz
Tested by:52298

95

85

Peok Limit (dBulU/m)
75

(dBul/m)
[s))
N

Avg Limit (dBuU/m)

1 18 ]
Frequency (GHz)

Range (@) REWAUBN  Ref/Aiin Det/Avg Tupe Sueep Pls  fowps/fode Fosition Ronge (GHz) FEWVEW  Rof/fttn Dot/fvg Tupe Sucep Pts  #5ups/Mode Position
1:4-3 (-348) /30K 7/18 PEAK/Par Avg( futo 681 HeH §-36Rdegs H | 3:3-18 HC3B)/3Bk  BI/B PERK/R sto Sk B-361

[ RHS) 1 ur g RMD)  f Adegs H

be. TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL

UL Fremont - Chamber G 8 Jul 2B16
Radiated Emissions 3-Meters

- Project Number: 15022141
19 Config:EUT + Metal Band + Charger
Mode:BLE 244@MHz
Tested by:52298

B

g5

as

Peck Limit CdBuU/m)
75

65

(dBulU/m2

Avg Limit (dBuU/m)
55

45

35

18

Frequency (GHz)

Range (6H2) REU/BU  Ref/Mitn Det/ivg Type Sucep Pis fowps/fode Pasition Range (62 RBUABH  Ref/Attn  Dot/Avg Tupe Secep Pts  ¥oups/fode FPosition

p.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102

DATA

Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

*1.36 43.78 PK2 29 -24.9 47.88 - 74 -26.12 309 282 H
*1.36 32.95 MAv1 29 -24.9 37.05 54 -16.95 - - 309 282 H
*1.357 44.08 PK2 29 -24.9 48.18 - - 74 -25.82 318 315 )
*1.356 32.58 MAv1 29 -24.9 36.68 54 -17.32 - 318 315 )
*4.88 45.61 PK2 345 -31.8 48.31 - - 74 -25.69 202 121 H
*4.88 39.62 MAv1 34.5 -31.8 42.32 54 -11.68 - 202 121 H
*8.362 40.28 PK2 35.8 -28.8 47.28 - - 74 -26.72 39 101 H
*8.36 29.37 MAv1 35.8 -28.8 36.37 54 -17.63 - 39 101 H
*7.355 41.09 PK2 35.8 -30.3 46.59 - 74 -27.41 190 161 )
*7.355 30.25 MAv1 35.8 -30.3 35.75 54 -18.25 - - 190 161 )
* 8.409 39.15 PK2 35.8 -28.5 46.45 - 74 -27.55 219 101 )
*8.41 29.01 MAv1 35.8 -28.5 36.31 54 -17.69 - - 219 101 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

HIGH CHANNEL HORIZONTAL

<UL Fremont - Chamber H 9 Jul 2816 08:45:59

In

Radicted Emissions 3-Meters

Project Number:1522141
185 Clionts

Config:EUC + Chorger + Band
Mode :BLE high channel 248BMHz
95 Tested by:50822

85

Peak Limit (dBuU/ml
75

CdBulU/m)

Avg Limit (dBul/m)

“,~&,4““puuuWN"4W“Hdu‘uuuuv4‘”“”M"““

Frequency (GHz)

Ronge (Griz) REU/ B Ref/Atin Det/Avg Tupe Sueep Pts #3ups/Hode Fosition Range (6Hz) RE/ U Ref/Attn  Det/Avg Type Sueey Pts #owps/Mode Position
1:1-3 1H(-38)./ 38 187/18 PEAK/Pir AvgCRES)  Auto 6081 WAKH 6-30dege H | 3:3-18 M(-38)/38k  87/8 PEAK/Pir Pug(RHS)  Auta 18 HAKH 8-360dsgs H

iPA BLE high chonnel 2488MHz 9 Jul 2B16.DAT 38915 16 Jun 2815 Rev 9.5 26 fpr 2816

HIGH CHANNEL VERTICAL

UL Fremont - Chomber H 9 Jul 2B16

Radicted Emissions 3-Meters

Project Number:152214
Client

Config:EUC + Charger + Band
Mode:BLE high channel 248BMHz
Tested by:58822

Peak Limit (dBuU/m)

CdBul/m)

Avg Limit (dBulU/m)

Frecuency (GHz)

Range (Griz) REU/ Bl Ref/Atin Det/Avg Tupe Sueep Pts #5ups/Mode  Fosition Range (6z) RE/ U Ref/Attn  Det/fvg Type uee s fowps/Mode Fosition

iPA BLE high chonnel 2488MHz 9 Jul 2B16.DAT 38915 16 Jun 2815 Rev 9.5 26 fpr 2816
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102
DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *4.608 44.59 PK2 344 -31.9 47.09 - 74 -26.91 224 147 H
*4.607 32.82 MAv1 344 -31.9 35.32 54 -18.68 - - 224 147 H
3 *4.961 42.53 PK2 34.6 -31.8 45.33 - 74 -28.67 142 230 H
*4.958 32.27 MAv1 34.6 -31.8 35.07 54 -18.93 - - 142 230 H
6 *4.743 44 PK2 344 -31.8 46.6 - - 74 -27.4 338 166 v
*4.743 32.96 MAv1 34.4 -31.8 35.56 54 -18.44 - 338 166 \
7 *4.961 43.25 PK2 34.6 -31.8 46.05 - - 74 -27.95 64 137 \
*4.961 32.15 MAv1 34.6 -31.8 34.95 54 -19.05 - - 64 137 \
8 *5.394 42.8 PK2 34.7 -31 46.5 - 74 -27.5 79 107 v
*5.392 32.01 MAv1 34.7 -31 35.71 54 -18.29 - - 79 107 v
1 2.166 47.38 PK2 315 -24 54.88 - - - - 259 222 H
2.167 3591 MAv1 315 -24 43.41 - - - - 259 222 H
5 2.574 36.28 MAv1 32.7 -23.7 45.28 - - - - 148 322 \
2.575 47.58 PK2 32.7 -23.7 56.58 - - - - 148 322 \
4 5.282 42.1 PK2 35.1 -31.9 453 - - - - 208 302 H
5.282 31.96 MAv1 35.1 -31.9 35.16 - - - - 208 302 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont - Chomber F 18 Jul 2B16 17:88:42
Rodioted Emissions - 3 Meters

9

- Projest Number: 15022141

8 Config:EUT + Metal Strop + Charger
Mode:BLE Uarst Case

Tested by:44388

75

65

55

a5

CdBul/m)

35

1
et

i WMWWWWWW%WWWWWNW4MMMMW“'"“

fialala}
Frequency (MHz)

Ronge (MHz) R/ VBl Ref/Attn  Det/Avg Type #5upe/HNode RELI/ VBl Ref/Attn  Det/fvg T #5ups/Hode
38-200

g Tups Sueep Pte Position Range CHHz) g Type Sueep Pis Fositian
I 120kC-68)/IN  §7/18  PEAK/LogPur-Uideo  1Gnsec(futo) 4081  MAXH 0-360ceqy 3:209-1000 120k(-6B3/IN  97/18  PEAK/LogPur-Uideo ~9Bmeec(futo) BOAI  MAXH 6-360degs H

FCC Port 15 Subport C 32-18@@MHz.TST 3@3915 15 Jul 2814 Rev 9.5 26 Apr 2016

VERTICAL: PLOT

UL Fremont - Chamber F 18 Jul 2B16 17:88:42
Rodioted Emissions - 3 Meters

- Project Number:15U22141

8 Config:EUT + Metal Strop + Charger
Mode :BLE lorst Case

Tested by:44388

9

75

65

55

45

CdBul/m2

35

1680
Frequency (MHz)

Range (HHz) RBi/ VBl Ref/Attn  Det/Avg Type vee Pts #5ups/Mode  Position Range CHHz) RE/ U6 Ref/Attn Det/Avg Type Sueep Pts #5ups/Mode  FPosition

FCC Port 15 Subport C 30-108@MHz.TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102
DATA
Marker Frequency Meter Det AF T185 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 79.2575 38.32 Pk 11.8 -313 18.82 40 -21.18 0-360 299 H

2 *109.6025 37.43 Pk 16.3 -31.1 22.63 43.52 -20.89 0-360 299 H

4 30.2125 33.52 Pk 25.4 -31.8 27.12 40 -12.88 0-360 100 \"

5 107.605 37.92 Pk 15.9 -31.1 22.72 43.52 -20.8 0-360 100 \"

3 3135 41.81 Pk 17.7 -29.8 29.71 46.02 -16.31 0-360 99 H

6 337 38.46 Pk 18 -29.7 26.76 46.02 -19.26 0-360 100 \"

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

8.4. WORST-CASE 18 to 26 GHz

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

HORIZONTAL PLOT

RF Emissions

- Order Numbsr: 15022141
E Canf i gurationiEUT + Band + Charger
Mode  BLE Woret Cose
Teated by / SN:44388

1a

35
75 Feok Limit CdBul/m)
o
-
§
H 65
§
T 55 Avg Limit CdBuU/m2
‘y
+
0 3
5
=1 4
0
k] !
BKNWWM%MWJMWMWW
25
15
18 26
Frequency (GHz)
Ronge (6tiz) REUAVBU — Ref/ftin Det/fvg Typ Sueep P ¥5ups/fode  Lobel Ronge (62} REW/UB  Ref/Attn  Det/Avg Ty Sucep Pts 5ups/Hode  Lubel
1:18-26 NGB/ g PERKY - IGnsee (Auta) |282  HASH Horizontal
18-266H= Test TST 38915 6 Jon 2815 Rev 5.5 16 Mar 26815

VERTICAL PLOT
~UL EMC 18 Jul 2816 22:57.48

RF Emissions

= Order Number: 15022141

E Configuraticn:EUT + Baond + Charger
Mode :BLE Worst Cose

Teated by / SN:44388

18

35

75 Peok Limit CdBul/m)

65

Avg Limit CdBul/m3l

55

45

CdBulalted Uertical

35

Frequency (GHz)

Ronge (BHiz) FRUAVBU  fefrAtin  Det/fvg Tup eey Fie ¥sups/Made  Lobel Ronge (GHz! RGUABN  Ref/Atin  Det/Avg Ty Sueep Pts 5upsiMode  Lobel

18-266Hz Test TST 38915 6 Jon 2015 Rev 9.5 16 Mar 20815
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3102 IC: 579C-E3102
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 18.919 40.4 Pk 32.5 -25.4 -9.5 38 54 -16 74 -36
2 23.915 43.23 Pk 34 -23.9 -9.5 43.83 54 -10.17 74 -30.17
3 25.427 44.07 Pk 34.4 -24.3 -9.5 44.67 54 -9.33 74 -29.33
4 19.219 41.1 Pk 32.7 -24.8 -9.5 39.5 54 -14.5 74 -34.5
5 21.803 41.1 Pk 333 -24.4 -9.5 40.5 54 -13.5 74 -33.5
6 25.081 43.8 Pk 34.3 -24.6 -9.5 44 54 -10 74 -30

PK - Peak detector
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REPORT NO: 16U23780-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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
EUT is powered by battery. AC line conducted emission is not applicable.
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