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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.: A1803
SERIAL NUMBER: FOW50370S35G6GDAJ (CONDUCTED)
FH7RMOOMH91P (RADIATED)
DATE TESTED: JUNE 29 - AUGUST 12, 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:
Mo s IO

e \L_\ Q
MENGISTU MEKURIA JINGANG LI
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A X] Chamber D
[ ] Chamber B X] 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%.

Page 7 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: 16U23783-E2V2

FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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 17.62 57.81

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.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo 92P1160 |11S92P1160Z21ZBGH798B12 N/A
Laptop Lenovo 7659 L3-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

SMA

Un-Shielded 0.2

To spectrum Analyzer

2 USB

USB to mini USB

Shielded 1

To laptop and fixture

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

1 USB

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

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 5

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
Antenna, Broadband Hybrid, .
Sunol Sciences JB3 T122 1/29/2017
30MHz to 2000MHz
Amplifier, 10KHz to 1GHz,
Sonoma 310N T173 6/17/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
Agilent NSO30A T341 10/14/2016
to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 4/18/2017
Antenna, Broadband Hybrid, .
v Sunol Sciences JB3 T899 5/26/2017
30MHz to 2000MHz
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-S- T491 5/31/2017
42
Amplifier, 10KHz to 1GHz,
Sonoma 310N T834 6/17/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
Agilent N9030A T905 6/21/2017
to 44GHz
**pPower Meter, P-series .
. Agilent N1911A T1271 7/8/2017
single channel
Power Sensor, P - series, Agilent N1921A T1228 6/20/2017
50MHz to 18GHz, Wideband 8
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 T447 6/16/2017
Spectrum Analyzer, 40 GHz Agilent 8564E T106 8/13/2016
“rAmplifier, 1 to 26.5GHz, Keysight 8449B T402 7/5/2017
23.5dB Gain minimum ysig
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 after equipment calibration 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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7.1.1. 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 100.0 100.0 1.000 100.00% 0.00 0.010
BLE HIGH POWER| 100.0 100.0 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

DUTY CYCLE BLE LOW POWER MODE

Agilent Spectrum Analyzer - 44388
RL [ S0 DC SENSE:INT| ALIGNAUTO  [10:17:18 PM Jul 30, 2016
#Avg Type: RMS TRACE 3456 Frequency

PHO: Fast —— 114 Free Run T

IFGain:Low Atten: 30 dB DET

Mkr1 50.00 ms| Auto Tune|

P RKMNR

Ref Offset 10.5 dB

1ngdsmiv Ref 30.00 dBm 13.16 dBm

CenterFreq
2.440000000 GHz

StartFreq
2.440000000 GHz|

Stop Freq,
2.440000000 GHz

CF Step
8.000000 MHz
Auto Man

Freq Offset
0Hz

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS

DUTY CYCLE BLE HIGH POWER MODE

Agilent Spectrum Analyzer - 44388
RL RF S0Q DC SEMSE:INT ALIGN AUTO 10:17:53 PM Jul 30, 2016
#Avg Type: RMS TRACE 3456 Frequency

PNO: Fast —»~ 1tig: Free Run T
IFGain:Low Atten: 30 dB DET

Auto Tune
Ref Offset 105 dB Mkr1 50.00 ms
1L%gdsmiv Ref 30.00 dBm 20.26 dBm)|

P MR N

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 100.0 ms (1001 pts)

IM 5G STATUS
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7.2.

HIGH POWER

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 0.676 0.5
Middle 2440 0.688 0.5
High 2480 0.672 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - APyS.1 1(071516) 30606, Temp B

[N

RF [soe bC | |

| SENSE:NT| |

ALIGN AUTO

[07:27:25 AM Aug 12, 2016

S
[Center Freq 2.402000000 GHz
PNO: Wide —*—
IFGain:Low

Ref Offset 105 dB
Ref 20.00 dBm

#Avg Type: RMS

Trig: Free Run
#Atten: 30 dB

Frequency

Auto Tune

10 dBidiv
Log

CenterFreq|

2.402000000 GHZ

StartFreq
2.401000000 GHz|

Stop Freq|
2.403000000 GHz|

CF Step|

200.000 kHz

JAuto Man|

Freq Offset|

0 Hz|

Center 2.402000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

STATUS

Span 2.000 MHz

6 dB BANDWIDTH MID CH

[E=H |

| RF [soe bpC | |

| SENSE:NT| |

ALIGN AUTO

[10:08:47 AM Aug 13, 2016

E Keysight Spectrum Analyzer - APv5.1.1(071516),30606, Temp B
R

L
ef Level 20.00 dBm

IFGain:Low

Ref Offset 10.5 dB
Ref 20.00 dBm

10 dBidiv
Log

#Avg Type: RMS

PNO: Wide —»— 1rig: Free Run
#Atten: 20 dB

Amplitude

DET|P

RefLevel
20.00 dBm

Attenuation

[20 dB]

Scale/Div|
10dB

Scale Type

Log Lin

Center 2.440000 GHz
#Res BW 100 kHz

UE]

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

STATUS

Span 2.000 MHz
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6 dB BANDWIDTH HIGH CH

E Keysight Spectrum Analyzer - APvS.11(071516),30606, Temp B (===
L | RF [soo bc | | | SENSE:INT| | ALIGN AUTO  [09:57:39 AM Aug 13, 2016 )
[Ref Level 20.00 dBm #Avg Type: RMS TRAGE]T 0 3 Amplitude
PNO: Wide —— 1rig: Free Run

IFGain:Low #Atten: 20 dB

RefLevel

Ref Offset 105 dB 20.00 dBm

1Lo deidiv. Ref 20.00 dBm
og

Attenuatiunb
[20 dB]

Scale/Div|
10dB

Scale Type
Log Lin

Center 2.480000 GHz
#Res BW 100 kHz #VBW 300 kHz

MSG

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

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
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0542
Middle 2440 1.0544
High 2480 1.0544
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

99% BANDWIDTH

99% BANDWIDTH LOW CH

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 30606, Temp B

fo e s

[ T | [

SENSE:INT] |

ALIGN AUTO

[07:28:47 AM Aug 13, 2016

ICenter Freq 2.402000000 GHz

#IFGain:Low

—— Trig: FreeRun
| #Atten: 20 dB

| Center Freq: 2.402000000 GHz
Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

Ref Offset 105 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
100

0.00

-10.0

CenterFreq|
2.402000000 GHz|

-200

-30.0 =

-40.0

-50.0

-60.0

-700

Center 2.402 GHz
#Res BW 18 kHz

#VBW 56 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth
1.0542 MHz
-17.480 kHz
1.321 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

17.5 dBm

99.00 %
-26.00 dB

CF Step
200.000 kHz

[Auto Man

Freq Offset
0 Hz|

99% BANDWIDTH MID CH

[E=m[ERS

L | RF [soa bc | | 1

SENSE:INT|

ALIGN AUTO

[10:10:33 AM Aug 13, 2016

E Keysight Spectrum Analyzer - APvS.1.1(071516), 30606, Temp B
R

ef Value 20.00 dBm

‘ #IFGain:Low

—— 1Trig: FreeRun
#Atten: 20 dB

‘ Center Freq: 2.440000000 GHz
Avg|Held: 20/20

Radio Std: None

Radio Device: BTS

AmptdlY Scale

Ref Offset 10.5 dB

10 dBidiv Ref 20.00 dBm

Ref Value|
20.00 dBm

Log
10.0

000

Attenuation
[20 dB]

-10.0
-20.0

-30.0

-40.0

500

-G0.0

-70.0

Center 2.44 GHz
#Res BW 18 kHz

#VBW 356 kHz

Span 2 MHz
#Sweep 100 ms|

Scale/Div|
10.0dB

Occupied Bandwidth
1.0544 MHz
-12.904 kHz
1.302 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

17.1 dBm

99.00 %
-26.00 dB
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

99% BANDWIDTH HIGH CH

BRI =

RF [soo bc | | SENSE:INT|

ALIGN AUTO

[10:01:56 AM Aug 13, 2016

BE Keysight Spectrum Analyzer - APvS.1.1(071516),30606, Temp B
L [
R

[
Center Freq: 2.480000000 GHz

ef Value 20.00 dBm
Avg[Hold: 20/20

—— Trig: Free Run
| #IFGain:Low #Atten: 20 dB

Radio Std: None Amptd/Y Scale

Radio Device: BTS RefValue

Ref Offset 105 dB

10 dB/div Ref 20.00 dBm

20.00 dBm

Log
10.0

Attenuatiunb

000

[20 dB]

-100
-20.0

300 PRt

Scale/Div|

-40.0

10.0 dB

-60.0

-60.0

-70.0

Center 2.48 GHz

#Res BW 18 kHz #VBW 56 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth Total Power

1.0554 MHz
-8.631 kHz
1.328 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

17.0 dBm

-26.00 dB

99.00 %
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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: | 30606 | Date: | s/12/16 |
Channel Frequency AV power
(MHz) (dBm)
Low 2402 17.37
Middle 2440 17.15
High 2480 17.10
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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: 30606 Date: 8/12/16

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

Low 2402 17.62 30 -12.380
Middle 2440 17.44 30 -12.560
High 2480 17.31 30 -12.690
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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 -0.06 8 -8.06
Middle 2440 -0.38 8 -8.38
High 2480 -0.51 8 -8.51
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

POWER SPECTRAL DENSITY

PSD LOW CH

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 30606, Temp B

fo e s

RF [soo bC | | | SENSE:NT|

| ALIGN AUTO

[07:37:12 AM Aug 13, 2016

S
[Center Freq 2.402000000 GHz ]
IFGaintow

Trig: Free Run
#Atten: 20 dB

Ref Offset 105 ¢B
Ref 20.00 dBm

#Avg Type: RMS

TRACE Frequency

DET|P
Auto Tune

10 dBidiv
Log

CenterFreq|

2.402000000 GHz

StartFreq
2.401000000 GHz|

Stop Freq
2.403000000 GHz

CF Step

200.000 kHz

[Auto Man

Freq Offset

0 Hz|

Center 2.402000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Sweep 63.47 ms (1001 pts)

STATUS

Span 2.000 MHz

PSD MID CH

[E=m[ERS

| RF [so@ bc [ | | SENSE:INT]

| ALIGN AUTO

[10:11:49 AM Aug 13, 2016

E Keysight Spectrum Analyzer - APvS.1.1(071516), 30606, Temp B
R

L
ef Level 20.00 dBm

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

Ref Offset10.5 dB

10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS

TRAGE[ 23456 Amplitude
TYPE( M ¥AAAARAS
DeT|P

Ref Level
20.00 dBm

Attenuation

10.0

[40 dB]

Scale/Div|
10 dB

Scale Type
Log Lin

Center 2.440000 GHz
#Res BW 3.0 kHz

NSG

#VBW 10 kHz

#Sweep 63.47 ms (1001 pts)

STATUS |

Span 2.000 MHz
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

PSD HIGH CH

E Keysight Spectrum Analyzer - APvS.1 1(071516),30606, Temp B (=R
L
R

RF [soo bc | | | SENSE:INT| | ALIGN AUTO  [10:05:54 AM Aug 13, 2016 Amplitud
ef Level 20.00 dBm #Avg Type: RMS TRACE[S 0 3 mplitude

PNO: Wide —— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

RefLevel

Ref Offset 105 ¢B 20.00 dBm
1LO dBidiv. Ref 20.00 dBm
og

Attenuatiunb
[40 dB]

Scale/Div|
10dB

Scale Type
Log Lin

Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 63.47 ms (1001 pts)

MSG

STATUS
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

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: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

SPURIOUS EMISSIONS. LOW CHANNEL

LOW CH BANDEDGE

fo e s

[soa bc | | | SENSE:NT|

| ALIGN AUTO  [07:38:32 AM Aug 13, 2016

[
ef Level 25 00 dBm

E Keys\ghtSpectrum Anaryzer APv5.111(071516),30606, Temp B
R

PNO: Wide o 1rig: FreeRun

IFGain:Low © #Atten: 26 dB

#Avg Type: RMS TRACE

Amplitude

AvglHold:»1001100

Ref Offset 10.5 dB
Ref 25.00 dBm

RefLevel
25.00 dBm

10 dBldiv
Log

150

500

Attenuation
[26 dB]

-5.00

-150

250

Scale/Div
10 dB

2350

450

550 o

B50

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

16. TZB dBm
-43.729 dBm
-43.729 dBm

2 40223 GHz
1 2.400 00 GHz
f 2.400 00 GHz

ZZZ

CENONELND

I o S S A 11 B | e T o

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Log Lin

Scale Type

LOW CH SPURIOUS

[E=N =

E Keysight Spmmm Ana!yzer APVS5.1.1{071516),30606, Temp B

[son bc [ | | SENSE:INT]

| ALIGN AUTO __ [11:13:07 AM Aug 13, 2016

PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 26 dB

#Avg Type: RMS TRACE| 3

Frequency

TYPE|l
DET|P ¢

Ref Offset10.5 dB

10 dBidiv__ Ref 25.00 dBm
Log

Auto Tune

150

500

-5.00

-150

-250

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz

-360

-45.0

560

l \
B50
\

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz

2402 4 GHz
23.774 4 GHz

15 77 dBm
-46.78 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

L 1 SO S AU .1 5 R

Stop Freq|
26.000000000 GHz|

CF Step
2.587000000 GHz
Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

SPURIOUS EMISSIONS. MID CHANNEL

MID CH REFERENCE

R

E Keysight Spectrum Analyzer - APS.11(071516),30606, Temp B
RF

[s0Q bDC |

| SENSEINT| | ALIGN AUTO

[11:16:08 AMAug 13, 2016

IFGain:

Ref Offset10.5 dB

10 dBidiv  Ref 25.00 dBm
Log

#Avg Type: RMS

PNO: Wide (50 Trig: Free Run

Low #Atten: 36 dB

Frequency

Auto Tune|

Center 2.440000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

STATUS |

Center Freq|
2.440000000 GHz|

StartFreq
2.435000000 GHz|

Stop Freq|
2.445000000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

MID CH SPURIOUS

=

[s0Q bC |

SENSE:INT] | ALIGN AUTO

[11:32:46 AM Aug 13, 2016

E Keysight Spectrum Analyzer - APvS.11(071516), 20606, Temp B
[ RF

”

#Avg Type: RMS

PNO: Fast 0 1rig: FreeRun
IFGain:Low

Atten: 20 dB

TRACE[L 2345
TYPE| M Ay

Frequency

peT|P

Ref Offset 10.5 dB
Ref 20.50 dBm

Auto Tune|

10 dBidiv
Log

105

0,500

380

-135

235

-335

Center Freq|
13.015000000 GHz

StartFreq
30.000000 MHz

-43 5

535

B35

Start 0.03 GHz
#Res BW 100 kHz

#VBW 300 kHz

O
f 2.440 0 GHz
f 24777 GHz

16.60 dBm
-53.01dBm

Stop 26.00 GHz

957.3 ms (10001 pts)

Stop Freq
26.000000000 GHz|

CF Step
2597000000 GHz
Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CH BANDEDGE

SR

E Keysight Spectrum Analyzer - APvS.11(071516),30606, Temp B
RF

|50 DbC | | | SENSE:NT| | ALIGN AUTO

[11:35:20 AM Aug 13, 2016

#Avg Type: RMS
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)
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[Auto Man
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Center 2.483500 GHz
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Sweep 5.000 ms (1001 pts)

STATUS

HIGH CH SPURIOUS

E Keysight Spectrum Analyzer - APvS.1.1(071516),30606, Temp B
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PNO: Fast 50 Trig: Free Run
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#Avg Type: RMS
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StartFreq
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-435
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Stop Freq
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CF Step
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0

A Man
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

7.3.

LOW POWER

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) (MHz) (MHz)
Low 2402 0.764 0.5
Middle 2440 0.694 0.5
High 2480 0.738 0.5
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

BE Keysight Spectrum Analyzer - APv5.11(071516),52271, Temp B o | )
L | RF [soe bC | | | SENSE:NT| | ALIGN AUTO  [10:52:25 PMJul 23, 2016 Frequenc

[Center Freq 2.402000000 GHz ) #Avg Type: RMS TRACE[[ 545 6 quency

PNO: Wide —»— 1rig: Free Run TYPE[A A

IFGain:Low #Atten: 20 dB DET|P

Auto Tune

Ref Offset 105 dB
E%gBldiv Ref 10.00 dBm

CenterFreq|
2.402000000 GHz|

StartFreq
2.401000000 GHz|

Stop Freq|
2.403000000 GHz|

CF Step|
200.000 kHz
JAuto Man|

Freq Offset|
0 Hz|

Center 2.402000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG % STATUS

6 dB BANDWIDTH MID CH

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

L | RF [s0e oC | | | SENSE:INT] [ ALIGN AUTO  [11:02:45 PMJul 23,2016 Frequenc
enter Freq 2.440000000 GHz ) #Avg Type: RMS TRACE 5 ¢ quency
PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 10.5 dB
1L%;iBldiv Ref 10.00 dBm

CenterFreq|
2.440000000 GHz|

StartFreq
2.439000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
200.000 kHz
[Auto Man

Freq Offset
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Center 2.440000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBIW 300 kHz Sweep 1.000 ms (1001 pts)

UE] % STATUS
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

6 dB BANDWIDTH HIGH CH

BE Keysight Spectrum Analyzer - APvS.11(071516) 52271, Temp B

[E=RE =

RF [soe bc | | | SENSE:INT] | ALIGN AUTO  [11:07:38 PMJul 23, 2016

L
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[1 0345 6

Frequency

PNO: Wide —— 1rig: Free Run TYPE| &
IFGain:Low #Atten: 20 dB DeT|P

Ref Offset 105 dB
l%gsldiv Ref 10.00 dBm

Auto Tune|

Center Freq
2.480000000 GHz

StartFreq
2.479000000 GHz

stop Freq|
2481000000 GHz

[Auto Man

CF Step|
200.000 kHz

Freq Offset|
0 Hz|

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

MSG % STATUS
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

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) (MHz)
Low 2402 1.055
Middle 2440 1.052
High 2480 1.054
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

99% BANDWIDTH

99% BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - APvS.1 1(071516) 52271, Temp B
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Frequency

Ref Offset 10.5 dB

10 dB/div Ref 10.00 dBm

Log
0.00

-10.0

-200

CenterFreq|
2.402000000 GHz|

-30.0

-40.0

-50.0

-60.0

-70.0

-60.0

Center 2.402 GHz
#Res BW 18 kHz

#VBW 356 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

Total Power

1.0550 MHz

-16.420 kHz
1.310 MHz

x dB

% of OBW Power

10.3 dBm

99.00 %
-26.00 dB

CF Step|
200.000 kHz

JAuto Man|

Freq Offset|
0 Hz|

99% BANDWIDTH MID CH

[E=H |

E Keysight Spectrum Analyzer - APY5.11(071516),52271, Temp B
L

RF [soe bpC | |

| SENSE:NT| |

ALIGN AUTO

[11:03:31 PMJul 23,2016

ICenter Freq 2.440000000 GHz

| Center Freq: 2.440000000 GHz

‘ #FGain:Low

—— Trig: FreeRun
#Atten: 20 dB

Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

Ref Offset 105 dB

10 dBidiv Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-200

CenterFreq|
2.440000000 GHz|

300

-40.0

-50.0

500

-70.0

-50.0

Center 2.44 GHz
#Res BW 18 kHz

#VBW 356 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

Total Power

1.0523 MHz

Transmit Freq Error
X dB Bandwidth

-10.173 kHz
1.329 MHz

% of OBW Power
x dB

10.1 dBm

CF Step
200.000 kHz

[Auto Man

99.00 %

Freq Offset
0Hz

-26.00 dB
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REPORT NO: 16U23783-E2V2

DATE: AUGUST 26, 2016
FCC ID: BCG-E3103

IC: 579C-E3103

99% BANDWIDTH HIGH CH

m Analyzer - APvS.11(071516) 52271, Temp B

BE Keysight Spectru
L

[E=RE =

RF [soe bc |

| SENSE:INT]

ALIGN AUTO [11:08:14 PMJul 23, 2016

ICenter Freq 2.480000000 GHz

#FGain:Low

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

Radio Std: None
Avg|[Hold: 20/20
Radio Device: BTS

Ref Offset 10.5 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-100

-20.0

Center Freq
2.480000000 GHz

-30.0

-40.0

-60.0

-60.0

Center 2.48 GHz
#Res BW 18 kHz

#V/BW 56 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

1.0541 MHz
-3.793 kHz
1.291 MHz

Transmit Freq Error
x dB Bandwidth

[Auto

Total Power 10.2 dBm

CF Step|
200.000 kHz|
Man|

% of OBW Power 99.00 %

Freq Offset|

0 Hz|

x dB -26.00 dB
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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.

| ID: | 52075 | Date: | 7/28/16 |
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.76
Middle 2440 9.94
High 2480 9.98
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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

ID: 52275 Date: 7/28/16

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.91 30 -20.090
Middle 2440 10.20 30 -19.800
High 2480 10.23 30 -19.770
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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 -7.40 8 -15.40
Middle 2440 -6.93 8 -14.93
High 2480 -6.80 8 -14.80
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

POWER SPECTRAL DENSITY

PSD LOW CH

B Keysight Spectrum Analyzer - 52275, Temp B

R

RL | RF [s00 Dc |

| SENSEINT|

| ALIGN AUTO  [10:36:45 PMJul 28,2016

[Center Freq 2.402000000 GHz

Ref Offset10.5 dB

10 dBidiv  Ref 20.00 dBm
Log

PNO: Wide CpJ Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE‘
TV

Frequency

Avg|Hold:>100/100
oeTlP

Auto Tune|

Center 2.402000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Span 2.000 MHz
Sweep 63.47 ms (1001 pts)

STATUS |

Center Freq|
2.402000000 GHz|

StartFreq
2.401000000 GHz|

Stop Freq|
2.403000000 GHz|

Auto

CF Step
200.000 kHz|
Man

Freq Offset
0 Hz|

PSD MID CH

(=R

SENSE:INT]

| ALIGN AUTO [ 10:35:36 PMJul 28, 2016

BE Keysight Spectrum Analyzer - 52275, Temp B
| RF |50 bC |
ic

RL
enter Freq 2.440000000 GHz

Ref Offset 10.5 dB
Ref 20.00 dBm

5 Trig: Free Run

PNO: Wide
™ Atten: 20dB

IFGain:Low

#Avg Type: RMS TRACEl 3456

Frequency

Avg|Hold:>100/100
DErlP

Auto Tune|

10 dBidiv
Log

Center 2.440000 GHz
#Res BW 3.0 kHz

NSG

#VBW 10 kHz

Span 2.000 MHz
Sweep 63.47 ms (1001 pts)

STATUS

CenterFreq|
2.440000000 GHz

StartFreq
2.433000000 GHz|

Stop Freq|
2.441000000 GHz|

Auto

CF Step|
200.000 kHz|
Man

Freq Offset
0 Hz|
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

PSD HIGH CH

E Keysight Spectrum Analyzer - 52275, Temp B o & iz-l

RL | RF [s0e bc | | | SENSE:NT] | ALIGN AUTO  [10:33:33 PMJul 28, 2016
#Avg Type: RMS TRAGE| 3:56

PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100 WPEI\PJI R A

IFGain:Low Atten: 20 dB DET

Frequency

Auto Tune|

Ref Offset 10.5 dB
E%éisldiv Ref 20.00 dBm

Center Freq
100 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 3.0 kHz #/BW 10 kHz Sweep 63.47 ms (1001 pts)

MSG STATUS|
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

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: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

SPURIOUS EMISSIONS. LOW CHANNEL

LOW CH BANDEDGE

BN Keysight Spectrum Analyzer - APvS.11(071516),52275, Temp B

T e =]

RF [s00 bC |

| SENSE:INT] | ALIGN AUTO  [10:16:00 PMJul 28,2016

IFGain:Low

L
[Center Freq 2.400000000 GHz

PNO: Wide 50 1rig: FreeRun

#Avg Type: RMS TRACE‘ 3456

Frequency

Avg[Hold:>100100

#Atten: 20 dB oer|

Ref Offset 105 dB

10 dBidiv_ Ref 20.50 dBm
Log

Auto Tune|

105

0,500

-9.60

-1946

296

-3956

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz|

495

5356

B35

Center 2.400000 GHz
#Res BW 100 kHz

1 N f 2.402 23 GHz
N f 2.400 00 GHz
N f 2.399 99 GHz

CoVRNOORWON

=
@
[

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

8.909 dBm
-53.557 dBm
-53.013 dBm

Stop Freq|
2.405000000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

LOW CH SPURIOUS

[E=R =

[s0@ bc | |

| SENSE:INT] | ALIGN AUTO  [10:16:38 PMJul 28, 2016

BE Keysight Spectrum Analyzer - APvS.1.1(071516),52275, Temp B
L | ®m
s

tart Freq 30.000000 MHz

‘ #Avg Type: RMS TRACE! 3456

IFGain:Low

PNO: Fast —»— 1rig: Free Run

Frequency

TYPE|M ittt

#Atten: 20 dB petlP

Ref Offset 10.5 dB
Ref 20.50 dBm

Auto Tune|

10 dBidiv
Log

108

0,500

960

-85

295

-335

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHZ]

-43 5

595
B35

Start 0.03 GHz
#Res BW 100 kHz

f 24020 GHz
f 4.804 0 GHz
7.206 0 GHz
4.803 3 GHz

#VBW 300 kHz
GIoDH TSl % ] v ] FUNCToN_| FURCTON WD

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

7.49 dBm
-42.67 dBm
-58.44 dBm
-38.04 dBm

Stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

SPURIOUS EMISSIONS. MID CHANNEL

MID CH REFERENCE

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, TempB

T e =]

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

[10:18:58 PMJul 28,2016

[Center Freq 2.440000000 GHz
PNO: Wide CpJ
IFGain:Low

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

Trig: Free Run
#Atten: 20 dB

Ref Offset 10.5 dB

10 dBidiv. Ref 20.50 dBm
Log

TRACE‘ “56

Frequency

et

Auto Tune|

Center 2.440000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS |

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq
2.440000000 GHz

StartFreq
2.435000000 GHz|

Stop Freq|
2.445000000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

MID CH SPURIOUS

[E=R

L | RF [s0@ bc | | | SENSE:INT| | ALIGN AUTO

[10:19:48 PMJul 28,2016

E Keysight Spectrum Analyzer - APvS.11(071516), 52275, Temp B
s

tart Freq 30.000000 MHz #Avg Type: RMS

PNO: Fast »«l Trig: Free Run
IFGain:Low #Atten: 20 dB

TRACE| 33456
TYPE|M ¥

Frequency

DeT|P

Ref Offset 10.5 dB
Ref 20.50 dBm

Auto Tune|

10 dBidiv
Log

108

0,500

960

-85

295

-335

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

-43 5

595

-EBSl |

Start 0.03 GHz
#Res BW 100 kHz

#VBW 300 kHz

__ FUNCTION WIDTH
2.440 0 GHz 8.35dBm
4.880 0 GHz -42.27 dBm
7.320 0 GHz -59.99 dBm
4.880 5 GHz -37.66 dBm

Stop 26.00 GHz

Sweep 957.3 ms (40001 pts)

Stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset
0Hz
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CH BANDEDGE

BN Keysight Spectrum Analyzer - APvS.11(071516),52275, Temp B

T e =]

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

#Avg Type: RMS

|
[Center Freq 2.483500000 GHz o 100i100

PNO: Wide 50 1rig: FreeRun
#Atten: 20 dB

IFGain:Low

[10:23:56 PMJul 28,2016

cE[705

56

Frequency

oer]

Ref Offset 105 dB

10 dBidiv__ Ref 20.50 dBm
Log

Auto Tune|

105

0,500
-9.60

-1946

296

-3956

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz|

495

5356

B35

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5,

4 N f 2.480 24 GHz 9.469 dBm
N f 2.483 59 GHz -66.031 dBm
N f 2.483 50 GHz -65.406 dBm

CoVRNOORWON

=
@
[

Span 10.00 MHz
.000 ms (1001 pts)

Stop Freq|
2.488500000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

HIGH CH SPURIOUS

[E=R =

| RF [s0@ bc | | | SENSE:INT] | ALIGN AUTO

[10:25:14 PMul 28,2016

E Keysight Spectrum Analyzer - APv5.1.1(071516), 52275, Temp B
L
[Start Fr

eq 30.000000 MHz |
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type:RMS

TRACE| 3456
TYPE|M AARAAAAA

Frequency

peT|P

Ref Offset 10.5 dB

10 dBidiv_ Ref 20.50 dBm
Log

Auto Tune|

108

0,500

960

-85

295

-335

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHZ]

-43 5

595

-Easl 1

Start 0.03 GHz
#Res BW 100 kHz

#VBW 300 kHz
2.430 0 GHz
4960 0 GHz

7.440 0 GHz
4.960 4 GHz

FUNCTION WOTH
714 dBm
-41.01 dBm
-58.34 dBm
-39.93 dBm

Stop 26.00 GHz

Sweep 957.3 ms (40001 pts)

Stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U23783-E2V2

FCC ID: BCG-E3103

DATE: AUGUST 26, 2016

IC: 579C-E3103

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: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

8.2. HIGH POWER
8.2.1. Above 1 GHz RESTRICTED BANDEDGE

LOW CHANNEL RESTRICTED, HORIZONTAL

R

DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)

1 *2.39 40.13 Pk 321 -20.9 51.33 - - 74 -22.67 113 124 H

2 *2.36 41.91 Pk 32 -20.9 53.01 - - 74 -20.99 113 124 H

3 *2.39 30.38 RMS 321 -20.9 41.58 54 -12.42 - - 113 124 H

4 *2.382 31.14 RMS 321 -20.9 42.34 54 -11.66 - - 113 124 H
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

UL Fremont - Chamber F

LOW CHANNEL RESTRICTED, VERTICAL

Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 38.85 Pk 321 -20.9 50.05 - - 74 -23.95 126 103 \
2 *2.317 42.17 Pk 31.8 -20.9 53.07 - - 74 -20.93 126 103 \
3 *2.39 29.61 RMS 321 -20.9 40.81 54 -13.19 - - 126 103 \
4 *2.381 30.93 RMS 321 -20.9 42.13 54 -11.87 - - 126 103 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

HIGH CHANNEL RESTRICTED, HORIZONTAL

{2gHE Fremont Chomber F 38 Jun 2016 89:59:56

d i L TR T) m I &
4 Ly
- L P’ O — v P — " -
2.4 IMH=/
Frequency (GHz

DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 41.32 Pk 323 -21 52.62 - - 74 -21.38 95 117 H
2 2.555 41.98 Pk 32.2 -20.9 53.28 - - 74 -20.72 95 117 H
3 *2.484 30.5 RMS 323 -21 41.8 54 -12.2 - - 95 117 H
4 *2.484 31.39 RMS 323 -21 42.69 54 -11.31 - - 95 117 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

UL Fremont - Chamber F

HIGH CHANNEL RESTRICTED, VERTICAL

Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 40.53 Pk 32.3 21 51.83 - - 74 -22.17 277 291 v
2 *2.487 41.97 Pk 323 -20.9 53.37 - - 74 -20.63 277 291 \
3 *2.484 30.51 RMS 323 -21 41.81 54 -12.19 - - 277 291 \
4 2.504 31.32 RMS 323 -20.9 42.72 54 -11.28 - - 277 291 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

8.2.2. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont — Chamber G 8 Jul 2016 15:88:51

115
Radioted Emissions 3-Meters
Pro ject Number: 15022141
185 Client:
ConfigiEUT + Metal Band +Charger
Mode :BLE 24B2MHz
95 Tested by:29435
85
Peak Limit (dBul/m)
75
e
3 5
3 6
@
< N .
~ Avg Limit (dBul/m)
55
45 Lk
WMWM 3 4 " I
bl
LT *~Nﬂ, ot
35 Mo
25
1 [z 18
Frequency (GHz)
Range (6Hz) REU/UBI  Ref/Attn  Det/fvg Tope Sueep Pis  $owe/ods FPosition Ronge (Biz) FBU/UBH  Ref/Attn  Det/Avg Type Suesp Pts  ¥5ups/Mode Fosition
1:1-3 NG-38)/38k  1B7/18  PEAK/Par Avg(RMS)  SZnsecCPuto) 6081  NEXH B-366degs| 3:3-18 M(-38)/3k  BI/B  PEAK/Par Avg(RMS) I%nsec(huto) B MAXE B-6bdegs
k.TST 30915 16 Jun 2015 Rev 9.5 26 fipr 2816

LOW CHANNEL VERTICAL
UL Fremont — Chamber G 8 Jul 2016 15:

Radioted Emissions 3-Meters

Pro ject Number: 15022141

Client:

Config:EUT + Metal Band +Charger
Mode :BLE 24B2MHz

Tested by:29435

C(dBul/m)

Avg Limit C(dBuV/m)

18

Frequency (GHz)

Range (GHz) REW/B  Ref/Attn Det/Avg Type Sueep Pts  #wps/Mode Position Ronge (B2 RBUUBN  Ref/Atin Det/Avg Type ez, = oupe/liode  Position

#.TST 38915 16 Jun 26815 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23783-E2V2

FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.833 44.13 PK2 32.7 -23.6 53.23 - - 74 -20.77 251 211 H
*2.835 32.36 MAv1 327 -23.6 41.46 54 -12.54 - - 251 211 H
2 *2.702 44.51 PK2 325 -23.6 53.41 - - 74 -20.59 151 242 "
*2.702 329 MAv1 325 -23.6 41.8 54 -12.2 - - 151 242 "
3 *3.733 40.72 PK2 34.2 -30.8 44.12 - - 74 -29.88 66 163 H
*3.734 30.18 MAv1 34.1 -30.8 33.48 54 -20.52 - - 66 163 H
4 *4.763 42.98 PK2 344 -31.8 45.58 - - 74 -28.42 237 260 H
*4.762 32.16 MAv1 344 -31.8 34.76 54 -19.24 - - 237 260 H
5 *3.656 41.19 PK2 341 -31.3 43.99 - - 74 -30.01 92 228 v
* 3.655 30.95 MAv1 34.1 -31.3 33.75 54 -20.25 - - 92 228 \
6 *4.725 44.26 PK2 344 -31.7 46.96 - - 74 -27.04 260 321 \
*4.727 32.27 MAv1 344 -31.7 34.97 54 -19.03 - 260 321 \

* - 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: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

MID CHANNEL HORIZONTAL

s

UL Fremont — Chamber G

8 Jul 2816 14:66:608

185

Radioted Emissions 3-Meters

Pro ject Number: 15022141

95

Client

Config:EUT + Metal Band +Charger
Mode :BLE 2448MHz

Tested by:29435

85

75

Peok Limit (dBuU/m

65

CdBul/m)

55

Avg Limit C(dBul/m)

45

35

uuwuAu*#ﬂv*“*wuwuummﬂ‘“ﬁdmu

Range (GHz) RBLL/ VBl Ref/Attn
1:0-3 1(-3dB 7

1HC-3d5)/ 30 187/1a

. TST 38915

Det /Ay

o Tupe Sueep Pts
PEAK/Pir Pvg(RIG)  S2nsec(hute) 60

18
Frequency (GHz)

HSupe/Node  Position Ronge () RBL/UBW Ref/ftin  Det/fvg
MAXH B-36Bdegs | 3:3-18 1M(-3dB)/ 30k /8 E

18

Ptz $5ups/Mode Posi

Tupe Suesp Lian
PERK/Pur Avg(RUS)  3%2nsec(hute) 18k MAXH 8-368degs H

16 Jun 2015

Rev 9.5 26 Apr 2016

LOW CHANNEL VERTICAL

s

UL Fremont — Chamber G

8 Jul 2816 14:06:608

185

Radioted Emissions 3-Meters

Pro ject Number: 15022141

95

Client
Config:EUT + Metal Band +Charger
Mode :BLE 2448MHz

Tested by:29435

Peak imit (dBul/m

CdBul/m2

Avg Limit (dBuU/m)

b TST 38915

Frequency (GHz)

Range (GHz) RBLL/ VBl Ref/Attn

Det/fvg Tupe

s upe/Mode Position Ronge (BHz) RBUUB  Ref/Atin Det/Avg Type

Ptz #Sups/fiode Position

16 Jun 2815

Rev 9.5 26 fpr 2816
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REPORT NO: 16U23783-E2V2

FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.9 43.96 PK2 325 -23.4 53.06 - - 74 -20.94 167 126 H
*2.899 32.19 MAv1 325 -23.4 41.29 54 -12.71 - - 167 126 H
2 *2.758 43.48 PK2 32.6 -23.5 52.58 - - 74 -21.42 223 235 "
*2.76 32.46 MAv1 32.6 -23.5 41.56 54 -12.44 - - 223 235 "
3 *3.698 41.06 PK2 343 -30.7 44.66 - - 74 -29.34 10 132 H
*3.696 30.36 MAv1 343 -30.8 33.86 54 -20.14 - - 10 132 H
4 *4.762 42.52 PK2 344 -31.8 45.12 - - 74 -28.88 175 127 H
*4.761 32.33 MAv1 344 -31.8 34.93 54 -19.07 - - 175 127 H
5 *3.769 41.45 PK2 34 -31.3 44.15 - - 74 -29.85 339 330 v
*3.767 30.59 MAv1 34 -31.3 33.29 54 -20.71 - - 339 330 \
6 *9.03 40.45 PK2 36.1 -27.6 48.95 - - 74 -25.05 229 201 \
*9.029 28.67 MAv1 36.1 -27.6 37.17 54 -16.83 - 229 201 \

* - 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: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

HIGH CHANNEL HORIZONTAL

UL Fremont — Chomber G 8 Jul 2016 11:32:39
Radioted Emissions 3-Meters

Project Number: 15022141

185 cl ‘:nu

Config:EUT + Metal Band +Chorger
Mode :BLE 2488MHz

95 Tested by:29435

[N

85

Peok Limit (dBuU/m
75

65

CdBul/m)

Avg Limit (dBuU/m)
55 -

MM

35

18 18
Frequency (GHz)
Rarge (G RBU/B  Ref/Attn  Det/fn
113 1-368 )

g Tgpe Sueep Ptz  #oups/Mode FPosition Ronge () RBL/UBW Ref/Btin Det/fvg Pts  #Sups/Mode FPosi
)/30 167/18 PEAK/Pur Fvg(RMS)  S2nsec(huto) BIAT  MAXH B-36Bdegs | 3:3-18 B /8 E

Tupe Suesp Lian
1t 1M(-3dB)/ 38k PERK/Pur Avg(RUS)  3%2nsec(hute) 18k MAXH 8-368degs H

p.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2016

HIGH CHANNEL VERTICAL
~UL Fremont — Chomber G 8 Jul 2016 11:32:39
Radioted Emissions 3-Meters

[N

Project Number: 15022141

165 Cliomes

Config:EUT + Metal Band +Charger
Mode :BLE 24BBMHz

95 Tested by:29435

Peak imit (dBul/m

CdBul/m2

Avg Limit (dBuU/m)

Frequency (GHz)

Range (GHz) REWWBU  Ref/Attn Det/fvg Tupe et s upe/Mode Position Ronge (BHz) RBUUB  Ref/Atin Det/Avg Type » Pte ¥oups/fode Fosition

b, TST 30915 16 Jun 2015 Rev 9.5 26 fpr 2816
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REPORT NO: 16U23783-E2V2

FCC ID: BCG-E3103

DATE:

AUGUST 26, 2016

IC: 579C-E3103

DATA
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.697 43.55 PK2 325 -23.6 52.45 - - 74 -21.55 324 236 H
*2.696 3231 MAv1 325 -23.6 41.21 54 -12.79 - - 324 236 H
2 *2.819 43.08 PK2 32.7 -23.6 52.18 - - 74 -21.82 156 233 "
*2.817 32.55 MAv1 327 -23.6 41.65 54 -12.35 - - 156 233 "
4 *4.719 43.07 PK2 343 -31.7 45.67 - - 74 -28.33 156 154 H
*4.72 32.47 MAv1 343 -31.7 35.07 54 -18.93 - - 156 154 H
3 *3.704 40.99 PK2 343 -30.7 44.59 - - 74 -29.41 348 247 H
*3.707 30.53 MAv1 343 -30.7 34.13 54 -19.87 - - 348 247 H
5 *4.992 42.46 PK2 34.6 -31.7 45.36 - - 74 -28.64 62 160 v
*4.991 31.55 MAv1 34.6 -31.7 34.45 54 -19.55 62 160 \
6 10.021 28.27 MAv1 37.2 -27 38.47 103 141 \
10.023 38.57 PK2 37.2 -27.1 48.67 103 141 \

* - 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: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

8.2.3. LOW POWER, Above 1GHz RESTRICTED BANDEDGE

LOW CHANNEL RESTRICTED, HORIZONTAL

Restrictsd Bondedge

DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *2.39 39.03 Pk 321 -20.9 50.23 - - 74 -23.77 288 107 H

2 *2.356 41.71 Pk 32 -20.9 52.81 - - 74 -21.19 288 107 H

3 *2.39 29.48 RMS 321 -20.9 40.68 54 -13.32 - - 288 107 H

4 *2.386 30.56 RMS 321 -20.9 41.76 54 -12.24 - - 288 107 H
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

LOW CHANNEL RESTRICTED, VERTICAL

UL Fremont - Chamber F

DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)

1 *2.39 39.61 Pk 321 -20.9 50.81 - - 74 -23.19 317 107 \

2 *2.319 41.93 Pk 31.8 -20.9 52.83 - - 74 -21.17 317 107 \

3 *2.39 29.68 RMS 321 -20.9 40.88 54 -13.12 - - 317 107 \

4 *2.387 31.02 RMS 321 -20.9 42.22 54 -11.78 - - 317 107 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16U23783-E2V2

FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

<UL Fremen

t - Chamber F

HIGH CHANNEL RESTRICTED, HORIZONTAL

DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *2.484 40.22 Pk 32.3 -21 51.52 74 -22.48 330 121 H
2 2.543 41.75 Pk 32.2 -20.9 53.05 - 74 -20.95 330 121 H
3 *2.484 30.1 RMS 323 -21 41.4 54 -12.6 330 121 H
4 2.548 31.26 RMS 32.2 -20.9 42.56 54 -11.44 330 121 H

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

RMS - RMS detection
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REPORT NO: 16U23783-E2V2

FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

R

DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)

1 *2.484 39.12 Pk 323 -21 50.42 74 -23.58 33 155 \Y
2 *2.488 41.76 Pk 323 -20.9 53.16 - - 74 -20.84 33 155 \Y
3 *2.484 29.62 RMS 323 -21 40.92 54 -13.08 33 155 \Y
4 2.538 31.33 RMS 32.2 -20.8 42.73 54 -11.27 33 155 \Y

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

8.2.4. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H5UL Fremont - Chomber F 7 Jul 2B16 21:53:82
Radioted Emissions 3-Meters
Project Number: 15022141
185 Config:EUT + Metal Band + Charger
Mode: iPA BLE 2482MHz
Tested by:44388
95
85
Peak Limit C(dBulU/m?3
75
%
3 5
3 6
I
T N ,
- Avg Limit CdBulV/md
55
1
fs 5 M
45 . 0
- » W b A ey
o5
1a 18
Frequency (GHz)
Range (6Hz) REU/UBW  Ref/Attn Det/Avg Tupe Suesp Fte ¥5ups/fade Fosition|  Range (6D RGU/VBH  Ref/Attn Det/Avg Type Sueep Pt #ups/fode  Fosition
1:1-3 N(-3d83/3B<  187/10  PEAK/Pur Avg(RMS)  SZnsec(Auto) 681 i 0-360czgq 3:3-18 M-346)/38k  B7/B  PEAK/Pur Avg(RMS)  392msec(huto) 18k M 8-360dzge H
FCC Port15 Subpert C 2.4GHz RSE.TST 38315 16 Jun 2015 Rev 9.5 26 fpr 2016

LOW CHANNEL VERTICAL

UL Fremont - Chomber F 7 Jul 2B16 21:53:82
Radioted Emissions 3-Meters

- Project Number:15U22141
19 Config:EUT + Metal Band + Charger
Mode: 1PA BLE 24@2MHz

Tested by:44388

I

95

85

Peak Limit (dBuU/m)

75

65

CdBul/m)

Avg Limit CdBuU/m2
55

45

35

25

18

Frequency (GHz)

Range (Giiz) REU/ VB Ref/Attn  Det/Avg Type Pte #oups/Mode Fosition Range (GHz) REW/UBW Ref/Attn  Det/Avg Type Sueep Pt #5ups/fode  Position

FCC Portl!5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

DATA
Frequency Meter Det AF T344 (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)
*2.722 41.1 PK2 324 -20.6 52.9 - 74 -21.1 40 252 H
*2.722 30.97 MAv1 324 -20.6 42.77 54 -11.23 - - 40 252 H
*1.371 41.5 PK2 29.2 -22.1 48.6 - - 74 -25.4 82 281 Vv
*1.368 31.04 MAv1 29.2 -22.1 38.14 54 -15.86 - - 82 281 Vv
*4.804 40.91 PK2 34 -27.6 47.31 - - 74 -26.69 55 259 H
*4.804 33.94 MAv1 34 -27.6 40.34 54 -13.66 - 55 259 H
*12.429 34.15 PK2 39 -22.2 50.95 74 -23.05 48 263 H
*12.427 24.45 MAv1 39 -22.2 41.25 54 -12.75 - 48 263 H
*4.804 39.57 PK2 34 -27.6 45.97 - 74 -28.03 62 338 \
*4.804 31.53 MAv1 34 -27.6 37.93 54 -16.07 - - 62 338 \
*11.508 33.74 PK2 38.1 -21.1 50.74 - - 74 -23.26 72 317 Vv
*11.505 23.65 MAv1 38.1 -21.1 40.65 54 -13.35 72 317 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: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

MID CHANNEL HORIZONTAL

" UL Fremont - Chomber F 7 Jul 2816 23:12:85
Radioted Emissions 3-Meters
= Project Number: 15022141
19 Config:EUT + Metal Band + Charger
Mode: iPA BLE 2448MHz
Tested by:44388
gl:
8’:
Peak Limit (dBulU/m?3
75
e
3 5
2 6
@
o .
o Avg Limit (dBuU/m)
55 =
L
45 f Ww
2 o
IR
35 MWMM
o5
18 18
Freguency (GHz)
Range (Gfiz) RBU/UBU Ref/Attn  Det/Avg Type Su Pte #5ups/Mode FPosition|  Range CGHz) REU/UBU Ref/Attn  Det/Avg Type Sueep Pts  ¥Sups/fiode  Position
1:1-3 INC-3d8)/3B  167/18  PEAK/Pur Avg(RMS)  S2nsec(huto) 6481  MAXH 0-360deg] 3:3-18 MC-3d8)/30k  87/8 PEAK/Par Avg(RIS)  302nscc(futod 18k MAXH §-360degs H
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2016

LOW CHANNEL VERTICAL
UL Fremont - Chomber F 7 Jul 2816 23:12:85

Radioted Emissions 3-Meters

- Project Number: 1502214
18 Config:EUT + Metal Band + Charger
Mode:1PA BLE 2448MHz

Tested by:44388

I

95

85

Peak Limit (dBulU/m
75

CdBul/m2

Avg Limit (dBuU/m)

18

Frequency (GHz)

Range (Gfiz) REWWBW  Ref/fttn  Det/Avg Type Pte foups/Node Fosition|  Range (G2 REU/BW  Ref/fttn Det/Avg Type Pte #oups/Mode Position

FCC Part15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE:

AUGUST 26, 2016

IC: 579C-E3103

DATA
Marker Frequency Meter Det AF T344 (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 *1.619 | 41.47 PK2 28.3 -22 47.77 - 74 -26.23 22 252 H
*1.62 30.98 MAv1 28.3 -22 37.28 54 -16.72 - - 22 252 H
4 *1.373 41.7 PK2 29.2 -22.1 48.8 - - 74 -25.2 32 192 "
*1.369 30.9 MAv1 29.2 -22.1 38 54 -16 - - 32 192 "
3 *4.88 41.1 PK2 34.1 -27.8 47.4 - - 74 -26.6 18 242 H
*4.88 33.8 MAv1 34.1 -27.8 40.1 54 -13.9 - 18 242 H
2 *4.772 | 38.06 PK2 34 -27.9 44.16 74 -29.84 14 234 H
*4.772 | 28.55 MAv1 34 -27.9 34.65 54 -19.35 - 14 234 H
6 *4.881 40 PK2 34.1 -27.8 46.3 - 74 -27.7 35 181 "
*4.88 32.39 MAv1 34.1 -27.8 38.69 54 -15.31 - - 35 181 "
5 *3.806 | 38.19 PK2 334 -28.6 42.99 - - 74 -31.01 41 173 "
*3.803 | 28.27 MAv1 334 -28.6 33.07 54 -20.93 41 173 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: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

HIGH CHANNEL HORIZONTAL

| WI:UL Fremont — Chaomber F 8 Jul 2816 0@:27:689
Radioted Emissions 3-Meters
= Project Number: 15022141
19 Config:EUT + Metal Band + Charger
Mode: iPA BLE 2488MHz
Tested by:44388
gl:
8’:
Peak Limit (dBulU/m?3
75
e
3 5
5 6
@
o .
o Avg Limit (dBuU/m)
55 =
45 ' 5 — “
N oo
M "L w b e
35 Ao
25
18 18
Freguency (GHz)
Range (Gfiz) RBU/UBU Ref/Attn  Det/Avg Type Su Pte #5ups/Mode FPosition|  Range CGHz) REU/UBU Ref/Attn  Det/Avg Type Sueep Pts  ¥Sups/fiode  Position
113 INC-3d8)/3B  167/18  PEAK/Pur Avg(RMS)  S2nsec(huto) 6481  MAXH 0-360deg] 3:3-18 MC-3d8)/30k  87/8 PEAK/Par Avg(RIS)  302nscc(futod 18k MAXH §-360degs H
FCC Portl5 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2015 Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL
UL Fremont - Chomber F 8 Jul 2816 008:27:89

Radioted Emissions 3-Meters

- Project Number: 1502214

18 Config:EUT + Metal Band + Charger
Mode:1PA BLE 2488MHz

Tested by:44388

I

95

85

Peak Limit (dBulU/m
75

CdBul/m2

Avg Limit (dBuU/m)

18

Frequency (GHz)

Range (Gfiz) REWWBW  Ref/fttn  Det/Avg Type Pte foups/Node Fosition|  Range (G2 REU/BW  Ref/fttn Det/Avg Type Suesp Pte #oups/Mode Position

FCC Part15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23783-E2V2
FCC ID: BCG-E3103

DATE: AUGUST 26, 2016
IC: 579C-E3103

DATA
Marker Frequency Meter Det AF T344 (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 *1.371 | 41.44 PK2 29.2 -22.1 48.54 74 -25.46 66 167 H
*1.37 30.97 MAv1 29.2 -22.1 38.07 - - 66 167 H
4 *1.475 | 41.42 PK2 28.3 -22 47.72 74 -26.28 33 357 "
*1.474 31 MAv1 28.3 -22 373 - - 33 357 "
2 *4.959 | 43.04 PK2 34.2 -28.5 48.74 74 -25.26 60 102 H
*4.96 3491 MAv1 34.2 -28.5 40.61 - 60 102 H
3 *7.439 | 36.19 PK2 35.6 -25.8 45.99 74 -28.01 53 141 H
*7.441 | 26.32 MAv1 35.6 -25.9 36.02 - 53 141 H
5 *4.961 | 41.02 PK2 34.2 -28.5 46.72 74 -27.28 17 385 "
*4.96 32.78 MAv1 34.2 -28.5 38.48 - - 17 385 "
6 *7.441 36.3 PK2 35.6 -25.9 46 74 -28 22 249 "
*7.44 26.28 MAv1 35.6 -25.9 35.98 22 249 "

* - 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: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

8.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

gKUL Fremont - Chomber F 18 Jul 2816 18:81:16
Rodioted Emissions - 3 Meters
= Project Number:15U22141
8 ConfigiEUT + Metal Strap + Charger
Mode :BLE Worst Case
Tested by:44388
7|:
6|:
5|:
/_\E ’_
~
= 4|: .
3 UPKTCm T dBul7m)
w
o
35
g 3
2|:
WMM ' o
T Nt AN Praw
5
30 1869 18068
Frequency (MHz)
Ronge (HHiz) RBU/UBU Ref/Attn Det/fvg Tupe Sueep Pte #5upe/Mode Position Range (HHz) REUL/UBl Ref/Attn Det/Avg Tgpe Sueep Fts #5ups/Mode Fositian
1:30-280 128k C-6dB) /1M 57/18 PEAK/LogPur—Uideo  1Smsec(Auto) 4801 MAXH 8-360degq 3:200-1000 128k (-6BI/ 1M 97/18 PEAK/LogPur-Uideo  SBmsec(Auto) 8881 MAXH 8-360degs H|
FCC Port 15 Subport C 32-108@MHz. TST 38915 15 Jul 2814 Rev 9.5 26 Apr 2016

VERTICAL: PLOT
UL Fremont - Chamber F 18 Jul 2816 18:81:16
Radioted Emissions - 3 Meters

- Project Number:15U22141
8 Config:EUT + Metal Strop + Charger
Mode :BLE lorst Case

Tested by:44368

9

75

65

Ut/

CdBul/m)

1688
Frequency (MHz)

Range (HHz) RBU/UBl Ref/Attn  Det/Avg Type uee Pts #ups/Mode  Fosition Range CHHz) RE/UBW Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode  FPosition

FCC Port 15 Subport C 3@-18@@MHz . TST 36815 15 Jul 2614 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3103 IC: 579C-E3103

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 *117.7625 35.47 Pk 17.7 -31 22.17 43.52 -21.35 0-360 299 H
4 48.955 44.57 Pk 12.3 -31.6 25.27 40 -14.73 0-360 100 \"
5 155.885 37.35 Pk 16.4 -30.7 23.05 43.52 -20.47 0-360 100 \"
2 312.5 41.09 Pk 17.7 -29.9 28.89 46.02 -17.13 0-360 99 H
3 365.7 38.83 Pk 18.9 -29.5 28.23 46.02 -17.79 0-360 99 H
6 363.8 36.83 Pk 18.9 -29.6 26.13 46.02 -19.89 0-360 100 Vv

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

8.5. 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

85
75 Feok Limit CdBul/m)
o
-
§
N 65
§
T 55 Avg Limit CdBuU/m2
'Dv
+
2 45 2
S
0 1
k] WJWWWMMMMM MWV“WM“WW”WMWMWNMWWW
35
25
15
18 26
Frequency (GHz)
Ronge (GHz) REUABH  Ref/Aitn Det/Avg Tup Sueep Pte fowps/fode  Lobel Range (@2} REUABU  Ref/Attn  Det/fvg Tup Sueep Pts fSwpeiMode  Lobel
1:18-2h INC3EB/M S PERK - Insec (Auta) 1282 HAXH Hori zontal
18-266Hz Teot.TST 38915 6 Jon 2615 Rev 9.5 16 Mar 2015

VERTICAL PLOT
~UL EMC 12 Jul 2816 g@:51:24

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: 16U23783-E2V2 DATE: AUGUST 26, 2016

FCC ID: BCG-E3103 IC: 579C-E3103

DATA

Marker Frequency Meter Det AF T449 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

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

1 19.612 41.97 Pk 32.7 -25 -9.5 40.16 54 -13.83 74 -33.83
2 23.962 44.03 Pk 34 -24.2 -9.5 44.33 54 -9.66 74 -29.66
3 24.794 43.13 Pk 34.2 -24.5 -9.5 43.33 54 -10.66 74 -30.66
4 19.512 41.23 Pk 32.7 -25.1 -9.5 39.33 54 -14.66 74 -34.66
5 23.995 43.9 Pk 34 -24.4 -9.5 44 54 -10 74 -30
6 25.42 44.33 Pk 34.3 -24.3 -9.5 44.83 54 -9.16 74 -29.16

Pk - Peak detector
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REPORT NO: 16U23783-E2V2 DATE: AUGUST 26, 2016
FCC ID: BCG-E3103 IC: 579C-E3103

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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