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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: BLUETOOTH SPEAKER
MODEL.: A1680
SERIAL NUMBER: CC20Q607SGN1V (Conducted); CC2Q709VGN20 (Radiated)
DATE TESTED: JULY 16, 2015 to AUGUST 28, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Tested By:
% L’ ij,t»{’ T 1 ) (
CHIN PANG JINGANG Li
SENIOR ENGINEER EMC LAB TECHNICIAN
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, 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 [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

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

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

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 7 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20341-E2V3

FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Portable Bluetooth speaker.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 8.64 7.31
2402 - 2480 Enhanced 8PSK 7.55 5.69
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)

Antenna Gain (dBi)

2.4

1.00

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 2.00.162. The test utility software used
during testing was CSR BlueTest3, Ver 2.5.8.
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have the lowest power.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo 92P1160 11S92P1160717BGH798B12 N/A
Laptop Lenovo 7659 L3-AL664 08/03 N/A
USB Apple N/A N/A N/A

I/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED ABOVE 1 GHZ

None Used

/O CABLES (RADAITED BELOW 1 GHZ)

1 AC 1 AC Un-shielded 2 N/A

1 Audio 1 Earphone Un-shielded 1 N/A
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I/O CABLES (AC LINE CONDUCTED: AC/DC ADAPTER)

1 Audio 1 Earphone Un-shielded 1 N/A

2 AC 1 AC/DC Adapter| Un-shielded 2 N/A

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

1 Audio 1 Earphone Un-shielded 1 N/A
2 UsB 1 AC/DC adapter| Un-shielded 1
3 usB 1 AC Un-shielded 2 N/A
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TEST SETUP- CONDUCTED PORT

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

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- RADIATED-ABOVE 1 GHZ

The EUT was powered by AC cord. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

( EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHz

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

SETUP DIAGRAM

i
Antenna/Amp :
i Radiated Test

Earphone :
0 EUT 5, !
1 I
|

: Spectrum Analyzer
|
2 |
|
|
AC/DC Adapter |
|
|
|
AC Source |
|
|
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER

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

SETUP DIAGRAM

i
[
[
I
[
[
Earphone :
EUT ) |I
oF |
|| EMI Receiver
|
I
2 |
|
|
AC/DC Adapter |:] |
|
|
AC Saurcef LISMN : Conducted Test
[
|
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

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

SETUP DIAGRAM

Earphone

[ EUT 5,

EMI Receiver

Laptop
3

AC/DC Adapter |:]

AC Saurcef LISMN Conducted Test

Page 16 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

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 Cal Date Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 2/10/2015 2/10/2016
Antenna, Broadband Hybrid, .
S IS JB3 1/14/2015 1/14/2016
30MHz to 2000MHz unot >aences 114/ /141
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-S{ 4/25/2015 4/25/2016
42
Antenna, Broadband Hybrid, .
S IS JB1l 2/13/2015 2/13/2016
30MHz to 2000MHz unot >aences /13/ /13/
Amplifier, 10KHz to 1GHz,
Sonoma 310N 6/9/2015 6/9/2016
32dB
Spectrum Analyzer, PXA, 3Hz .
P Y Keysight N9030A 2/20/2015 | 2/20/2016
to 44GHz
Power Meter, P-series single .
& Keysight N1911A 4/7/2015 4/7/2016
channel
Power Sensor, P - series
’ ’ K ight N1921A 7/12/2015 7/12/2016
50MHz to 18GHz, Wideband eysie 112/ 112/
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 12/17/2014 12/17/2015
Amplifier, 1to 26.5GHz, .
P s Keysight 84498 4/13/2015 4/13/2016
23.5dB Gain minimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz [Rohde & Schwarz ECSI7 09/16/14 09/16/15
LISN for Conducted Emissions Fec 50/250-25-2 01/16/15 01/16/16
CISPR-16
Power Cable, Line Conducted UL PG1 7/28/2015 7/28/2016
Emissions ANSI 63.4
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, July 22, 2014
* Conducted Software UL UL EMC Ver 2.2, March 31, 2015
* AC Line Conducted Software UL UL EMC Ver 9.5, April 3, 2015

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

7.1. ON TIME AND 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)
Bluetooth GFSK 2.895 3.111 0.931 93.06% 0.31 0.345
Bluetooth 8PSK 2.899 3.124 0.928 92.80% 0.32 0.345
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

Agilent Spectrum Analyzer - Swept SA

RL i Sha Oc SENSEIINT] BLIGNAUTO | D35L54PM AU 18,2005 [ @ o
| #Avg Type: RMS wece[ o35 Frequency

- Trig: Free Run
PNO: Fast ——

IFGain:Low #Atten: 10 dB pETfP A s AA A

AMKr3 3.111 ms Auto Tune
E%gBldiv Ref 106.99 dBpvV -2.01 dB]

970

Center Freq

87.0 2.402000000 GHz

770

7.0
StartFreq,
57.0 2.402000000 GHz

470

370

270 StopFreq
17.0 2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz

Res BW 8 MHz #VBW 50 MHz Sweep 4.400 ms (1001 pts) s.ongllt:nsnfi?-i’;

FUNCTION | FUNCTION WIDTH UNCTION VALU Auto Man

L ]
2.885 ms (A) -1.22 dB
4488 us

3111 ms (&)  201cB FreqOffset
448.8 us 80.97 dBLY 0 Hz

DUTY CYCLE 8PSK MODE

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DO SENSEINT| BLIGNAUTO | D6:34:20PM Aug 18, 2015

‘ Avg Type: Log-Pwr TRACEl 2456 Frequency

n Trig: Free Run
PNO: Fast ——

IFGaind ow #Atten: 10 dB P PRRPP

AMKr3 3.124 ms| Auto Tune

E%;lBldiv Ref 106.99 dBpvV -0.05 dB|

970

Center Freq

87.0 2.402000000 GHz

770

B7.0
StartFreq
570 2.402000000 GHz

470
370

70 StopFreq
170 2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 50 MHz Sweep 4.052 ms (8001 pts) 8.000000 MHz
o UNCTION VLU uto Man
1 A2 2,899 ms (A)
7506 us
3.124 ms (4) B
7506 us 75.74 dBuV

Freq Offset
0 Hz
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7.2. BASIC DATA RATE GFSK MODULATION

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 867.1 842.15
Middle 2441 922.9 867.13
High 2480 997.3 911.77
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20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT]|

ALIGN AUTO 01:40:31 PM Aug 25, 2015

#IFGain:Low

Ref Offset10.9 dB

10 dBidiv Ref 10.00 dBm

‘ Center Freq: 2.402000000 GHz
—— Trig:Free Run
#Atten: 10 dB

Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

Frequency

og
0.00

-0

200

Center Freq
2.402000000 GHz

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 18 kHz

Occupied Bandwidth
842.15 kHz
-14.513 kHz
867.1 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 51kHz

Total Power

OBW Power
x dB

Span 2 MHz,

Auto
#Sweep 100 ms

CF Step
200.000 kHz|
Man

7.77 dBm

Freq Offset

0 Hz|

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT]

ALIGN AUTD

01:41;31PM Aug 25, 2015

#IFGain:Low

Ref Offset 10.9 dB

10 dB/div Ref 10.00 dBm

| Center Freq: 2.441000000 GHz
—— Trig:Free Run
#Atten: 10 dB

Avg|Held: 100/100

Radio Std: None

Radio Device: BTS

Frequency

Log
0.00

Center Freq
2.441000000 GHz

Center 2.441 GHz
#Res BW 18 kHz

Occupied Bandwidth
867.13 kHz

-13.134 kHz
922.9 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 51 kHz

Total Power

OBW Power
x dB

Span 2 MHz
#Sweep 100 ms

uto

200.000 kHz

CF Step

Man

7.95 dBm

FreqOffset

0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

i RL RF SoR DO SENSE:INT]| ALIGHAUTD 01:42:57 PM #ug 25, 2015
| Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 10.9 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq
oo LR Y 2.480000000 GHz
200
200
-40.0 [ - e
-50.0 i -
0.0
-70.0
-60.0
CF Step
200.000 kHz|
Center 2.48 GHz Span 2 MHz| |auto Man
#Res BW 18 kHz #/BW 51kHz #Sweep 100 ms
Occupied Bandwidth Total Power 7.94 dBm FreqOffset
0 Hz|
911.77 kHz
Transmit Freq Error -7.241 kHz OBW Power 99.00 %
x dB Bandwidth 997.3 kHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - Swept SA

4 RL RF S0Q DO SENSEINT| ALIGHAJTO 10:52:42 AM Aug 25, 2015
#Avg Type: RMS TRACEl 3456 Frequency
T

-Wide o Trig:FreaRun i
o, Attan: 20 4B oerfF
Auto Tune|

Ref Offset 10.9 dB
E%gstdiv Ref 20.00 dBm

10.0

Center Freq
0.00 2.441000000 GHz

StartFreq
2.438500000 GHz

StopFreq|
2.443500000 GHz

Center 2.441000 GHz Span 5.000 MHz CF Step
#Res BW 300 kHz #/BW 910 kHz 500.000 kHz

[AA[MooE[TRC e ] % ] v ] FuNCTion | WD UNCTION VALU Auto Man
A2 f (4 1.000 MHz (A) 0.23dB
F f 2.441 000 GHz 782dBm

Freq Offset
0 Hz

1
2
3
4
5
6
7
8
9
10
11
12

MSG
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 M

Agilent Spectrum Analyzer - Swept SA

RL RF 50Q  DC SENSE:INT]| ALIGN AUTO

HZ SPAN)

10:59:15 AM Aug 25, 2015

| #Avg Type: RMS
PHO: Fast [, Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACEl 3456

Frequency

T
perfP 1R

Auto Tune|

10.0

000

Center Freq
2.440000000 GHz

StartFreq
2.390000000 GHz

StopFreq
2.490000000 GHz

N

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Stop 2.49000 GHz

#Sweep 20.0 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  DC SENSE:INT]| ALIGN AUTO

11:01:07 &M Aug 25, 2015

] #Avg Type: RMS
PNO: Wide 0 119: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB

10 dBidiv. Ref 20.00 dBm
Log

TRACEl 3456

Frequency

T
cerfP NN HN T

Auto Tune|

10.0

AOMACIACIA

Center Freq
2.415000000 GHz

A
HuT

BEIERILARILEEA

o LU
s

AAIAN
T

StartFreq
2.400000000 GHz|

StopFreq
2.430000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset
0 Hz

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS

Stop 2.43000 GHz

#Sweep 20.0 ms (1001 pts)
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT

Agilent Spectrum Analyzer - Swept SA

RL RF S09 DT SENSEINT] ALIGN AUTO

11:02:06 &M Aug 25, 2015

#Avy Type: RMS

PNO: Wide Cp) Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB
E%gBldiv Ref 20.00 dBm

TRACEl 3456

Frequency

TYPE|
DETlFNNNNN

Auto Tune|

AT

AN
AR

AAIAAMATIAT

NI RIAR

VR T

Center Freq
2.445000000 GHz

StartFreq,
2.430000000 GHz

Stop Freq|
2.460000000 GHz

CF Step
3.000000 MHz,

Auto Man

FreqOffset,
0 Hz|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#/BW 300 kHz #Sweep

STATUS

Stop 2.46000 GHz
20.0 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT

Agilent Spectrum Analyzer - Swept SA

RL RF S09 DT SENSEINT] ALIGN AUTO

11:05:16 AM Aug 25, 2015

#Avg Type: RMS

PNO: Wide Cp) Trig: Free Run
IFGain:Low Atten: 20 dB
Ref Offset 10.9 dB
E%gBldiv Ref 20.00 dBm

TRACEl 3456

Frequency

TYPE|
DETlFNNNNN

Auto Tune

CAMAARAIAT

A
REIIRRIIERIL R

m

Center Freq
2.475000000 GHz

StartFreq,
2.460000000 GHz

StopFreq|
2.490000000 GHz

CF Step
3.000000 MHz,

Auto Man

Vi

Start 246000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS

Stop 2.49000 GHz

#Sweep 20.0 ms (1001 pts)

FreqOffset,
0 Hz|
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse | Number of | Average Time [ Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.418 32 0.134 0.4 -0.266
DH3 1.668 16 0.267 0.4 -0.133
DH5 2.91 10 0.291 0.4 -0.109
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

PULSE WIDTH - DH1

PULSE WIDTH — DH1

T — ——— Y
RL RF So0Q DC SENSE:INT| ALIGN AUTO 11:31:56 &AM Aug 25, 2015
#Avg Type: RMS wace[_ 55 Frequency

PNO: Wide ~—»— Trig:FreeRun
IFGain:Low Atten: 20 dB

AMkr1 418.0 us
Ref Offset 10.9 dB
E%gBldiv R:f 2(§.e00 dBm -2.25dB

pET|P N RN
Auto Tune

Center Freq
2.441000000 GHz

StartFreq,
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

FreqOffset,
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #V/BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - Swept SA
RL AF s0q  DC SENSE:INT] ALIGN AUTO 11:20:26 &M Aug 25, 2015
#Avy Type: RMS TRACE[1[2 3456 Frequency

T
DET|P 1R KN T

PNO: Wide —»— Trig: FreeRun
IFGain:Low Atten: 20 dB
Auto Tune
Ref Offset 10.9 dB
1L%gBldiv Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz,
Auto Man

Freq Offset
0 Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

PULSE WIDTH — DH3

PULSE WIDTH — DH3

T — ——— Y
RL RF So0Q DC SENSE:INT| ALIGN AUTO 11:365:42 &AM AuQ 25, 2015
#Avg Type: RMS wace[_ 55 5 Frequency

PNO: Wide ~—»— Trig:FreeRun

IFGain:Low Atten: 20 dB DET|P M KN T

Auto T
Ref Offset 109 dB AMEKr1 1.668 ms uto Tune

E%gBldiv Ref 20.00 dBm -2.11 dB

Center Freq
2.441000000 GHz

StartFreq,
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

FreqOffset,
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #V/BW 1.0 MHz Sweep 3.000 ms (1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - Swept SA
RL AF s0q  DC SENSE:INT] ALIGN AUTO 11:37:25 &M Aug 25, 2015
#Avy Type: RMS TRACE[1[2 3456 Frequency

T
DET|P 1R KN T

PNO: Wide —»— Trig: FreeRun
IFGain:Low Atten: 20 dB
Auto Tune
Ref Offset 10.9 dB
1L%gBldiv Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz,
Auto Man

Freq Offset
0 Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

PULSE WIDTH — DH5

PULSE WIDTH — DH5

T — ——— Y
RL RF So0Q DC SENSE:INT| ALIGN AUTO 11:09:22 &M AuQ 25, 2015
#Avg Type: RMS wace[_ 55 Frequency

PNO: Wide ~—»— Trig:FreeRun

IFGain:Low Atten: 20 dB DET|P M KN T

Auto T
Ref Offset 109 dB AMEKr1 2.910 ms uto Tune

fo gBldiv Ref 20.00 dBm -3.94 dB

Center Freq
2.441000000 GHz

StartFreq,
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

FreqOffset,
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #V/BW 1.0 MHz Sweep 5.000 ms (1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - Swept SA
RL AF s0q  DC SENSE:INT] ALIGN AUTO 11:22:35 &M Aug 25, 2015
#Avy Type: RMS TRACE[1[2 3456 Frequency

T
DET|P 1R KN T

PNO: Wide —»— Trig: FreeRun
IFGain:Low Atten: 20 dB
Auto Tune
Ref Offset 10.9 dB
1L%gBldiv Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz,
Auto Man

Freq Offset
0 Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHZz) (dBm) (dBm) (dB)
Low 2402 7.93 30 -22.07
Middle 2441 8.43 30 -21.57
High 2480 8.64 30 -21.36
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.77
Middle 2441 8.25
High 2480 8.50
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
RL RF 50Q  DC SENSE:INT]| ALIGN AUTO 04:18:04 PM Aug 25, 2015
#Avg Type: RMS TRACE|1/2 345 6 Frequency

PHO: Wide o Thig:FreeRun T
\FGaindow —  Atten: 20 dB B[P

Mkr3 2.399 657 GHz Auto Tune
Ref Offset10.9 dB
19 gBicly Ref 20.00 dBm A

1
100 Center Freq
0.00 /‘_J\)\ 2.400000000 GHz

-100

-200

StartFreq
2.396500000 GHz

=300

-40.0

-50.0
800 et Stop Freq|
2.403500000 GHz

700

Center 2.400000 GHz Span 7.000 MHz CFStep
Res BW 100 kHz #VBW 300 kHz 700.000 kHz
[ v [ FONCTION TINCTION VAL Auto Man

2,402 163 GHz 781dBm

2.400 000 GHz 41.78 dBm
2:399 657 GHz 37.92 dBm FreqOffset

0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF S09 DL SENSEINT| BLIGNAUTO | 04,21:18PM Aug 25, 2015
| #Avg Type: RMS mace[l G5 e Frequency
PNO: Fast T 1rig:FreeRun T

IFGainlow ©  Atten:20 dB DET|P

Auto Tune
Ref Offset 10.9 dB MKkr3 2.668 2 GHZz

1L%:deiv Ref 20.00 dBm -44.16 dBm|
¢ 1

oo

Center Freq
0.00 13.015000000 GHz
-10.0

-200

StartFreq
30.000000 MHz|

-300

-400

500

00 WW‘%WWWW StopFreq
700 I ‘ ‘ ‘ ‘ ‘ | ‘ ‘ 26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CFstep

Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 Pts) | 47000000 Gre

o] % ] % ] FUNCTION ] FUNCTONWIDTH] __ FUNCIONVALUE Auto Man
N 2.402 163 GHz 6.087 dBm
N 2.245 9 GHz -49.34 dBm
N 2568 2 GHz -44.16 dBm FreqOffset

0 Hz|
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - Swept SA

RL RF 50Q SEN:

ISE:TNT]| ALIGN AUTO 04:23:20 PM Aug 25, 2015

PNO: Wide Ly Trig: Free
IFGain:Low Atten: 20

Ref Offset 10.9 dB
Ref 20.00 dBm

#Avg Type: RMS TRACEl 3456

Frequency

Run

T
4B perfP 1R

Mkr1 2.440 997 GHz
8.29 dBm

Auto Tune|

10 dBidiv
Log

1

a

Center Freq
2.441000000 GHz

=

el

=tFiEm,

StartFreq
2.439500000 GHz

StopFreq
2.442500000 GHz

Auto

CF Step
300.000 kHz|
Man

Freq Offset
0 Hz

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.53 ms (1001 pts)

STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q SEf

MEEIMNT] ALIGN AUTD 04:25:13PM Aug 25, 2015

‘7‘| Trig: Fre

=

PNO: Fast
IFGain:Low

Atten: 20 dB

#Avg Type: RMS TRACEl 3456

Frequency

e Run ™
CET|P T

Ref Offset10.9 dB
Ref 20.00 dBm

Mkr3 2.697 1 GHz
-45.78 dBm

Auto Tune|

10 dBldiv
Log 1

oo

o.oo

Center Freq
13.015000000 GHz

-100

-200

-300

-400

StartFreq
30.000000 MHz|

500

£00

00
I

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts

cL
8.715d
-47.86 d
45.78 dl

24413 GHz
22848 GHz
2597 1 GHz

MKF] MODE]
N

T o

FUNC /IDTH FUNCTION VALLIE

CF Step
2597000000 GHz
Auto Man

Bm

Bm
Bm

FreqOffset
0 Hz|
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL s Soa oo SENSEINT] BLIGNAUTO | D427:16PM Ag25,2015 |
#Avg Type: RMS TRAGE[ 3 15 6 Frequency

PHO: Wide o Thig:FreeRun T
\FGaindow —  Atten: 20 dB B[P

Mkr3 2.483 99 GHZ] Auto Tune
Ref Offset 10.9 dB
19 dBiciv Ref 20,00 dBm 5075 aBr

1
100

Center Freq
0.00 /[“'"\ 2.483500000 GHz

-100

-200

StartFreq
2.478500000 GHz

0.0 RN N . Stop Freq

700 2.488500000 GHz

=300

-40.0

-50.0

Center 2.483500 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 300 kKHz 1,000000 MHz

[ v [ Ffunction DNCTION VALU Auto Man
2.480 00 GHz 829 dBm
2.483 50 GHz 56.80 dBm
248399 GHz 5075 dBm FreqOffset

0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF S09 DL SENSEINT| BLIGNAUTO | 04,28:57PM Aug 25, 2015
| #Avg Type: RMS mace[l G5 e Frequency
PNO: Fast T 1rig:FreeRun T

IFGainlow ©  Atten:20 dB DET|P

MKr3 2.636 1 GHzZ Auto Tune
Ref Offset10.9 dB
10 dBicy Ref 20.00 dBm Eae 1 Cr
: ]

oo

Center Freq
0.00 13.015000000 GHz
-10.0

-200

StartFreq
30.000000 MHz|

-300

-400

500

F00 Stop Freq|
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5 cq7000000 GHz
o] % ] % ] FUNCTION ] FUNCTONWIDTH] __ FUNCIONVALUE Auto Man
2.480 3 GHz 8.313 dBm

N
N 23238 GHz 47.82 dBm
N 2636 1 GHz 4464 dBm FreqOffset

0 Hz|
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL RF 508 SENSEINT] ALIGN AUTO

04:37:46 PM Aug 25, 2015

#Avg Type: RMS

PNO: Wide Cp) Trig: Free Run
IFGain:Low Atten: 20 dB

TRACEl 3456

Frequency

TYPE|
DETlFNNNNN

Ref Offset 10.9 dB
Ref 20.00 dBm

Mkr3 2.399 67 GHz

-39.02 dBm

Auto Tune

10 ciBidiv
Log

10.0

7

T

0.00

I

N

Center Freq
2.400000000 GHz

-10.0

=200

-300

-400

600

StartFreq,
2.395000000 GHz

600
-0

StopFreq
2.405000000 GHz

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz Sweep

Span 10.00 MHz
5.00 ms (1001 pts):

CL FUNCTION WIDTH
794 dBm
-43.26 dBm

39.02 dBm

2.405 00 GHz
2.400 00 GHz
2399 67 GHz

CF Step
1.000000 MHz

Auto Man

FreqOffset,
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL RF 500 SENSE:INT]| ALIGN AUTO

04:39:53PM Aug 25, 2015

#Avyg Type: RMS

PNO: Wide L0 119:Free Run
IFGain:Low Atten: 20 dB

TRACEl 3456

Frequency

T
s St

Ref Offset10.9 dB
Ref 20.00 dBm

Mkr3 2.484 016 GHzZ

-51.30 dBm

10 dBidiv
Log

10.0

Auto Tune|

=

0.00

Center Freq
2.483500000 GHz

)
100 v \\

-200 \

\

-30.0

-400

500

StartFreq
2.477500000 GHz

E00

A

-700

StopFreq|
2.489500000 GHz

Center 2.483500 GHz

Res BW 100 kHz #/BW 300 kHz Sweep

Span 12.00 MHz
1.20 ms (1001 pts)

o T Tt [ ocronwion
2.478 004 GHz 8.25dBm
2.483 500 GHz £56.78 dBm

2.484 016 GHz 51.30 dBm

FUNCTION VALUE

CF Step
1.200000 MHz|

Auto Man

Freq Offset
0 Hz
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.3. ENHANCED DATA RATE QPSK MODULATION

7.3.1. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.70 21 -14.27
Middle 2441 7.10 21 -13.87
High 2480 7.32 21 -13.65
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.3.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.66
Middle 2441 5.19
High 2480 5.40

Page 39 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4. ENHANCED DATA RATE 8PSK MODULATION

7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.348 1.2002
Middle 2441 1.299 1.2141
High 2480 1.268 1.2235
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT]|

ALIGN AUTO 01:37:22 PM Aug 25, 2015

#IFGain:Low

Ref Offset10.9 dB

10 dBidiv Ref 10.00 dBm

‘ Center Freq: 2.402000000 GHz
—— Trig:Free Run
#Atten: 10 dB

Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

Frequency

og
0.00

-0

200

Center Freq
2.402000000 GHz

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 18 kHz

Occupied Bandwidth
1.2002 MHz
-14.868 kHz
1.348 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 51kHz

Total Power

OBW Power
x dB

Span 2 MHz,

Auto
#Sweep 100 ms

CF Step
200.000 kHz|
Man

3.49 dBm

Freq Offset

0 Hz|

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT]

ALIGN AUTD

01:38:14PM Aug 25, 2015

#IFGain:Low

Ref Offset 10.9 dB

10 dB/div Ref 10.00 dBm

| Center Freq: 2.441000000 GHz
—— Trig:Free Run
#Atten: 10 dB

Avg|Held: 100/100

Radio Std: None

Radio Device: BTS

Frequency

Log
0.00

Center Freq
2.441000000 GHz

Center 2.441 GHz
#Res BW 18 kHz

Occupied Bandwidth
1.2141 MHz

-7.758 kHz
1.299 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 51 kHz

Total Power

OBW Power
x dB

Span 2 MHz
#Sweep 100 ms

uto

200.000 kHz

CF Step

Man

4.47 dBm

FreqOffset

0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

U RL RF S0Q DO SENSEINT| ALIGHAJTO 01;38: 10PM Aug 25, 2015
| Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 10.9 dB
10 dBidiv Ref 10.00 dBm
Log

0.00

Center Freq

-10.0 ST N UL S AP ] TR 110 T T LY 2.480000000 GHz

-20.0

-30.0

CF Step
200.000 kHz
Center 2.48 GHz Span 2 MHz| |auto Man
#Res BW 18 kHz #/BW 51kHz #Sweep 100 ms
Occupied Bandwidth Total Power 4.83 dBm FreqOffset
OH:

1.2235 MHz :

Transmit Freq Error -12.198 kHz OBW Power 99.00 %

x dB Bandwidth 1.268 MHz x dB -20.00 dB

STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - Swept SA
U RL RF S0Q  DC SENSEINT| ALIGN AUTO 11:48:50 AM Aug 25, 2015
#Avg Type: RMS TRACE[T 345 6 Frequency
T

-Wide o Trig:FreaRun i
PNO: Wid:
[FGainLow * Atten:20 dB oerfF
Auto Tune|
Ref Offset 10.9 dB
1Lo dBidiv. Ref 20.00 dBm
og

Center Freq
100 2.441000000 GHz

StartFreq
2.438500000 GHz

StopFreq|
2.443500000 GHz

CF Step
500.000 kHz|
Auto Man

Freq Offset
0 Hz

Center 2.441000 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 5.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - Swept SA

RL AF EFG SENSEXINT| ALIGN AUTO 11:51:23 AM AUQ 25, 2015
‘ #Avg Type: RMS TACE[T23 95 5 Frequency
n — Trig:Free Run TYPE|IM]
PNO: Fast ()
IFGainslow  Atten: 20 dB i

Auto Tune
Ref Offset 10.9 dB
E%gsldiv Ref 20.00 dBm

Center Freq
2.440000000 GHz

StartFreq,
2.390000000 GHz

StopFreq
2.490000000 GHz

CF Step
10.000000 MHz|
Auto Man

FreqOffset,
0 Hz|

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #V/BW 1.0 MHz #Sweep 20.0 ms (1001 pts)

MSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT

T S — ——— 7Y
RL RF S0Q DC SENSE:INT| ALIGN AUTO 11:54:01 &AM AuQ 25, 2015
#Avg Type: RMS wace[_ 55 6 Frequency

T — Trig:Free Run TYPE|IM]

PNO: Wide Cp)

\FGain:low * Atten: 20 dB i
Auto Tune
Ref Offset 10.9 dB

10dBidiv Ref 20.00 dBm
Log

Center Freq
2.415000000 GHz

StartFreq,
2.400000000 GHz

StopFreq|
2.430000000 GHz

CF Step
3.000000 MHz
Auto Man

FreqOffset,
0 Hz|

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz #Sweep 20.0 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agilent Spectrum Analyzer - Swept SA
RL RF S08 DC SENSEINT| ALIGHAJTO 11:55:50 AM Aug 25, 2015
#Avg Type: RMS TRACE[T 3456 Frequency
=W = Trig:Free Run T
PNO: Wide L)
IFGainLow ~ Atten:20 dB oelF R
Auto Tune
Ref Offset 10.9 dB
10dBidiv - Ref 20.00 dBm
Log
Center Freq

100

T N T B T Y e R T L NS LTl Va T PNy

2.445000000 GHz

2.430000000 GHz

StartFreq

2.460000000 GHz

StopFreq|

Auto

3.000000 MHz

CF Step

Man

Fi

req Offset|
0 Hz|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
#Sweep 20.0 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q Do SENSE:INT]

ALIGHAUTD 11;,57:25 AM Aug 25, 2015

PNO: Wide L0 119:Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB

10dBidiv. Ref 20.00 dBm
Log

#Avyg Type: RMS

TRACE[T 355 6 Fre

quency

T
s St

Auto Tune|

Lty T S e

Center Freq
2.475000000 GHz

2.460000000 GHz

StartFreq

2.490000000 GHz

StopFreq|

Auto

3.000000 MHz

CF Step

Man

Freq Offset

0 Hz

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz
#Sweep 20.0 ms (1001 pts)

STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

8PSK (EDR) Mode
DH Packet | Pulse |Number of | Average | Limit Margin
Width | Pulsesin | Time of

(msec) 3.16 (sec) (sec) (sec)
seconds
3DH5 2.93 11 0.322 0.4 -0.078
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

T — ——— Y
RL RF So0Q DC SENSE:INT| ALIGN AUTO 11:45:20 &AM AuQ 25, 2015
#Avg Type: RMS wace[_ 55 Frequency

PNO: Wide ~—»— Trig:FreeRun
IFGain:Low Atten: 20 dB

pET|P N RN

AMKr1 2.930 ms Auto Tune
-4.53 dB

Ref Offset 10.9 dB
E%gBldiv Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq,
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

FreqOffset,
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #V/BW 1.0 MHz Sweep 5.000 ms (1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - Swept SA
RL AF s0q  DC SENSE:INT] ALIGN AUTO 11:43:44 &M Aug 25, 2015
#Avy Type: RMS TRACE[1[2 3456 Frequency

T Trig: Free Run T
o Attgen: 20 dB DETIP NN
Auto Tune|

Ref Offset 10.9 dB
1L%gBldiv Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz,
Auto Man

Freq Offset
0 Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) dBm) dBm) aB)
Low 2402 6.95 21 -14.02
Middle 2441 7.40 21 -13.57
High 2480 7.55 21 -13.42
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.69
Middle 2441 524
High 2480 5.50
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF 508 SENSE:INT]

ALIGN AUTO

03:12:43PM Aug 26, 2015

Frequency

IFGain:Low

PNO: Wide G, 119:Free Run
Atten: 20 dB

#Avg Type: RMS TRACE‘ 3456

T
CET|P R T

Ref Offset 10.9 dB

10 dBidiv Ref 20.00 dBm
Log

Mkr2 2.400 00 GHz Auto Tune

-36.69 dBm

0.0

o.0o0

Center Freq|

-100

2.400000000 GHz

-200

-300

StartFreq

-40.0

2.395000000 GHz

500

E00

Stop Freq|

2.405000000 GHz

-700

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz

Sweep 5.00 ms (1001 pts) CF Step|

1.000000 MHz|

240182 GHz
2.400 00 GHz

6.29 dBm
-36.59 dBm

[Auto Man|

FUNCTION

FUNC

Freq Offset|
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF 50 Q

SEMSEINT

ALIGN AUTO 03:14:43 PM Aug 26, 2015

IFGain:Low

PNO: Fast 0 1rid:Free Run

Atten: 20 dB

#Avg Type: RMS TRAET5 15 6 Frequency

T
DET|P R

Ref Offset 10.9 dB

10 dB/div._ Ref 20.00 dBm
Log

Mkr3 2.5658 2 GHz Auto Tune

-48.57 dBm

oo 1

000

CenterFreq|

-100

13.015000000 GHz

=200

-300

StartFreq

-00

30.000000 MHz|

500

Stop Freq|
26.000000000 GHz

=700
|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

\ | |
Stop 26.00 GHz

Sweep 2.48 s (40001 pts; CF Step

2597000000 GHz

(A MoE Thel s X ]

N 1 f 2.4017 GHz
f 22459 GHz
f 25682 GHz

N
N

4.72 dBm
£3.24 dBm
4857 dBm

[ FUNCTION | FUNCTION WIDTH FUNCTION VALUE Auto Man

Freq Offset
0Hz
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - Swept SA

RL RF 508 SENSE:INT]

ALIGN AUTO 03:17:15PM Aug 26, 2015

PNO: Wide G, 119:Free Run
IFGain:Low Atten: 20 dB
Ref Offset 109 dB

10dBidiv Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE[T 3156

Frequency

T
CET|P R T

Mkr1 2.440 825 GHz
6.82 dBm

Auto Tune|

RASEN

Center Freq|
2.441000000 GHz

1318 dBm|

StartFreq
2.438500000 GHz|

Stop Freq|
2.443500000 GHz|

CF Step|
500.000 kHz

[Auto Man|

Freq Offset|
0 Hz|

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 5.000 MHz

Sweep 2.53 ms (1001 pts)

STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF 500 SEMSE:INT]

ALIGN AUTO 03:20:46PM Aug 26, 2015

PNO: Fast 0 1fig:FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS

TRACE ‘ 3456

Frequency

j
pET|P 1T T

Ref Offset 10.9 dB

Mkr3 2.596 5 GHz
-49.31 dBm

10 dBidiv__ Ref 20.00 dBm
Log 1

0.0

0.00

-10.0

Auto Tune|

Center Freq
13.015000000 GHz

=200

=300

-40.0

-50.0

&00

-700
I

StartFreq|
30.000000 MHz

Stop Freq|
26.000000000 GHz

Start 30 MHz

Stop 26.00 GHz

Res BW 100 kHz

#VBW 300 kHz

CF Step|
2597000000 GHz|

Auto

Man

2.441 3 GHz
22848 GHz
2596 5 GHz

WRRMODE TR Gt X 1 v ] FInCion ] FoCiowwo
N 1 f

5878 dBm
-49.07 dBm
-49.31 dBm

Freq Offset]

1
2
4
5
6
7
8
9

0 Hz|
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
RL RF PGS SENSEINT] ALIGN AUTO | 03:23:53PM Aug 26, 2015
#Avg Type: RMS TRACE|1[2 345 6 Frequency

PNO: Wide (0 19 Free Run

"
IFGain:Low Atten: 20 dB DETIP 1M

Auto Tune|
Ref Offset 10.9 dB Mkr3 2.484 172 GHz]

10 ¢Bidiv__Ref 20.00 dBm -52.67 dBm
Log 1
o Center Freq

0.00 2.483500000 GHz|
-10.0

200
StartFreq|

-30.0 2.477500000 GHz|

-400

-50.0
500 Stop Freq
2.489500000 GHz|

-700

Center 2.483500 GHz Span 12.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1001 pts) 1.200000 MHz
L e —rrarremm Ot L FUNCTION WD UHC Auto Man
2.480 008 GHz 7.03 dBm

2.483 500 GHz 56.11 dBm
2.484 172 GHz 52,67 dBm Freq Offset|

0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF 506  DC SEMSE:INT ALIGHN AUTO 03:25:54 PM Aug 26, 2015
#Avg Type: RMS wacE[ 55|  Frequency

p
LerfP T

Mkr3 2.636 1 GHZ] Auto Tune
Ref Offset 109 dB
I1Ll[1’gBldiv R:f Zg.e(m dBm -46.42 dBm

]
wo Center Freq

0.00 13.015000000 GHz
-i0ao

PNO: Fast 0 Trig:FreeRun
IFGain:Low Atten: 20 dB

-200

StartFreq
30.000000 MHz

-300
-40.0

-50.0
o StopFreq
26.000000000 GHz

-70a
I |

Start 30 MHz Stop 26.00 GHz CFStep

Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts)| 5507000000 GHa

(WAoo % ] ¥ ] FUNCTION | FUNCIONWIDT] _FUNCTIONVALL Auto Man
N 1 f 24803 GHz 6.128 dBm

2.3238 GHz 50.05 dBm
26361 GHz 4642 dBm Freq Offset

0 Hz|

1
2
4
5
[
7
8
9
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SEMSE!INT] ALIGHN AUTO 03:30:19PM Aug 26, 2015 Fi
#Avg Type: RMS TRACE[] 545 B requency

PMo:vﬁ Trig: Free Run e
\FGaindLow ~ Atten:20 dB DET|P 1

Mkr3 2.399 96 GHZ] Auto Tune
Ref Offset 10.9 dB
E%Bldiv R:f 25.7)0 dBm -37.41 dBm|

1
00
oo “Jmeuwl)“flm P

-10.0

Center Freq
2.400000000 GHz

e

=200

StartFreq|
2.395000000 GHz

-300

-400

-50.0

500 Aot intlied Stop Freq
700 2.405000000 GHz

Center 2.400000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts), 1.000000 MHz]

o] X T v ] FUnCow ] RN UNC U Auto Man
2.404 00 GHz 6.43 dBm
2.400 00 GHz -40.95 dBm
2.399 96 GHz 37.41 dBm Freq Offset]

0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL s o Oc SENSEINT] BUGNAUTO | D:53.46AM ALG26,2015 | o |
#Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide (o Trig:FreeRun T
[FGainiLow — Atten:20 dB DET|P MK U

Mkr3 2.483 800 GHZ Auto Tune|
Ref Offset 10.9 dB
10 dBiclv Ref 20.00 dBm 55.56 dBm

1
00

Center Freq|
[ilis] e “-XJL%»:“ 2.483500000 GHz|

-100

=200

StartFreq
2.477500000 GHz|

<300

-400

500

500 StopFreq|
. 2.489500000 GHz|

Center 2.483500 GHz Span 12.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1001 pts), 1.200000 MHz|

% ] v ] Fncon [ URCTID Auto Man
2479012 GHz 574 dBm
2.483500 GHz £56.93 dBm
2.483 800 GHz 5556 dBm FreqOffset

0 Hz|
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REPORT NO: 15U20341-E2V3

FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (360
Hz) video bandwidth with peak detector for average measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS

For the harmonic measurement, the average reading = peak reading — 20*log (1/duty cycle), and
the 20*log (1/duty cycle) is greater than 20dB.
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

125UL Fremont - Chamber D
Restricted Bondedge

Project Number: 152834
115 ConfigiEUT Only

Mode :BFSK 2482 Mhz

Tested by:K. Ros

185
95
85

Peak Limit CdBul/m)
75

65

o
P
c
o
N
C
5}
T
€
~
>
5
@
Kl

Averoge Limit (dBul/m) 5

T O NN P TRV T W dlan bl bl e L L PRRIRUN TV el sl
R i e i
45
3

FUVERVISSUI MUUSIRY = WAV ST

55

35

2.31 18 .5MHz/
Frequency (GHz)

g (6Hz) REU/UBW Ref/Atkn  Det,
a5

Ran /Avg Type ps/Mode
1:2.31% 1MC-348) /34 187/18 PEAK/Pur fo

e Suzep Plo  #5u Position Range (GHz) RBL/UBU Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Position
vg(RHS)  2msec(fubo) BOAI  NAXH 155 degs H | 2:2.31-2.415 MC-3dB)/368  107/18  PEAK/Ualt fvg 1T 155 de

c(fute) 8881 UR; deg

GFSK 2482 H.DAT 3A915 6 Jul 20815 Rev 8.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT344 Amp/Cbl/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 39.84 Pk 32.1 -20.7 51.24 - - 74 -22.76 155 313 H
2 *2.338 | 4293 Pk 32 -20.9 54.03 - - 74 -19.97 155 313 H
3 *2.39 29.43 VB1T 321 -20.7 40.83 54 -13.17 - - 155 313 H
4 *2.39 29.4 VB1T 321 -20.7 40.8 54 -13.2 - - 155 313 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBIT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 19 Aug 2815 16:082:43
Restricted Bondedge
Project Number: 15028341

115 ConfigiEUT Only

Mode:GFSK 2482 Mhz
Tested by:K. Ros

125

185

95

85

Peak Limit CdBul/m)
75

65

o
0
D
L
[}
>
£
~
>
5
@
Kl

55l Average Limit (dBul/m)

45

35

18 .5MH=z/ 2.415
Frequency (GHz)

Ronge (6Hz) REU/UBl Ref/Attn  Det/fvg Type Sueep Pls  #5ups/Mode FPosition Range (GHz) RBL/UBU Ref/Attn  Det/Avg Type e Pts  #5ups/Mode Position

BFSK 2482 U.DAT 38915 6 Jul 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT344 Amp/Chi/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 40.48 Pk 321 -20.7 51.88 - - 74 -22.12 5 169 \
2 *2.343 | 42.18 Pk 32 -20.9 53.28 - - 74 -20.72 5 169 \
3 *2.39 28.69 | VBIT 321 -20.7 40.09 54 -13.91 - - 5 169 \
4 *2.386 30.4 VB1T 321 -20.8 41.7 54 -12.3 - - 5 169 \

- indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT
UL Fremont - Chamber D 19 Aug 2815 18:26:35
Restricted Bondedge

125

Project Number: 15U28341
115 ConfigiEUT Only

Mode:GFSK 2488 Mhz

Tested by:K. Ros

185
95
85

Peak Limit C(dBulU/m)
75

65

o
P
c
o
N
C
o
T
£
~
>
B}
@
-

‘\ Averags Limit (dBuU/m)
-\

sl e b WWWWW““‘ e L bl M bkb ko
™ ’ : AN b A

55

45

18 . 3MHz/
Frequency (GHz)

REU/UBW Ref/Attn  Det, 5upa/Hode

Ronge (6Hz) /Avg Type Sueep Pis Position Range (GHz) RBL/UBl Ref/Attn  Det/Avg Type Sueep Pts  #5ups/Mode
1:2.46%2.563 THE-348) /34 187/18 PEAK/Pur Avg(RHS)  ZBnsec(futo) 8031 HAXH 198 degs H | 2:2.46-2.53 1MC-3B)/360 futo) 8881 LRIT

187/18 PERK/UaI4 Fvg 78neec!

BFSK 2488 H.DAT 38915 6 Jul 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m) (dBuVv/m)
1 *2.484 | 41.19 Pk 32.2 -20.8 52.59 - - 74 -21.41 190 116 H
2 *2.491 | 42.82 Pk 32.2 -20.8 54.22 - - 74 -19.78 190 116 H
3 *2.484 | 30.23 | VBIT 32.2 -20.8 41.63 54 -12.37 - - 190 116 H
4 *2.484 | 30.71 | VBIT 32.2 -20.8 42.11 54 -11.89 - - 190 116 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT
UL Fremont - Chamber D 19 Aug 2815 18:18:56
Restricted Bondedge

Project Number: 15U28341
115 ConfigiEUT Only

Mode:GFSK 2488 Mhz

Tested by:K. Ros

125

185

95

85

Peak Limit C(dBulU/m)
75

65

o
0
D
L
[}
>
£
~
>
5
@
Kl

Average Limit (dBuU/m)

55

&
2

45

35

18.3MH=z/ 2.563
Frequency (GHz)

Ronge (6Hz) REU/UBl Ref/Attn  Det/fvg Type e Pls  #5ups/Mode Position Range (GHz) RBL/UBU Ref/Attn  Det/Avg Type e Pts  #5ups/Mode Position

BFSK 2488 U.DAT 38915 6 Jul 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT344 Amp/Cbl/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 | 45.13 Pk 32.2 -20.8 56.53 - - 74 -17.47 15 119 Vv
2 *2.484 | 45.62 Pk 32.2 -20.8 57.02 - - 74 -16.98 15 119 Vv
3 *2.484 | 3556 | VAIT 32.2 -20.8 46.96 54 -7.04 - - 15 119 Vv
4 *2.484 | 36.71 | VAIT 32.2 -20.8 48.11 54 -5.89 - - 15 119 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

|‘\5UL Fremont - Chamber D 18 Aug 2815 15:39:28
Rodiated Emissions 3-Meters

Project Number: 1502834
185 Config:EUT Only
Mode :GFSK 2482 Mhz
Tested by:T. Pham
95

85

Peak Limit (dBulU/m)

75

65

Avg Limit (dBulU/mD

55

(dBuU/m) Horizontal

45 N VRO |

““w“wwguwwﬂN%Mwhw«-uhﬂﬂﬁwmiu-néﬁ

35 Bk

25

Frequency (GHz)

Range (6Hz) REUABU  Ref/Aidn Dot/Avg Tupe Sueep Pls  foups/lode P
3 ¥ 167/18 PEAK/Pur fvgy

osition Range (6Hz) REWUBW  Ref/Attn  Det/fvg Type x Pts  d5ups/fode Posi
1 1H(-648) /30K RHS)  Auto 6ol HAKH B-368degs H | 3:3-18 NC-6dBY/30k  B7/8  PEAK/Pir Avg(RIS)  uto I8k HAMH 8-360de

.TST 38915 23 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 18 Aug 2815 15:39:28
Rodiated Emissions 3-Meters

115

Project Number: 15U2834
185 ConTig:EUT Only
Mode :GFSK 2482 Mhz
Tested by:T. Phom
95

85

Peok Limit (dBuU/m)

75

65

Avg Limit (dBul/m)
55

(dBul/m) Uertical

45

35

Fregquency (GHz)

Range (6H1z) REUABU  Ref/fitn Dst/Avg Tupe Sucep Pls  thups/fode Position Range (6Hz) REWUBW  Ref/Attn  Det/Avg Typs » Pts d5ups/fode Position

#.TST 38815 23 Jun 2815 Rev 8.5 24 Jun 2815
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
DATA
Marker Frequency Meter Det AFT344 | Amp/Cbl/ | Corrected | AvgLimit Margin PeakLimit | PKMargin | Azimuth Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading | (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
2 *4.804 41.1 PK3 341 -27 48.2 - - 74 -25.8 220 348 H
*4.804 33.21 VB1T 34.1 -27 40.31 54 -13.69 - - 220 348 H
4 *4.804 43.76 PK3 34.1 -27 50.86 - - 74 -23.14 154 164 \%
*4.804 38.23 VB1T 34.1 -27 45.33 54 -8.67 - - 154 164 \%
6 *11.506 34.19 PK3 38.1 -21.2 51.09 - - 74 -22.91 113 201 \%
*11.503 22.21 VB1T 38.1 -21.2 39.11 54 -14.89 - - 113 201 \%
1 2.558 45.78 PK3 323 -20.7 57.38 - - 74 -16.62 256 204 \Y
2.558 38.84 | VBIT 323 -20.7 50.44 - - - - 256 204 \Y
3 7.206 38.55 PK3 354 -25.1 48.85 - - 74 -25.15 212 224 H
7.206 29.75 | VBIT 354 -25.1 40.05 - - - - 212 224 H
5 7.206 39.76 PK3 354 -25.1 50.06 - - 74 -23.94 139 230 \%
7.206 31.62 VB1T 354 -25.1 41.92 - - - - 139 230 \%

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 - FHSS Method: Maximum Peak

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

|'\5UL Fremant - Chamber D 19 Aug 2815 16:56:00
Rodioted Emissions 3-Meters
Project Number: 15028341
185 Config:EUT Only
Mode:GFSK 2441 Mhz
Tested by:K. Ros
95

85

Peak Limit CdBulU/m)

75

65

Avg Limit (dBul/m)

55
45WMW~M
35 ;

25

(dBulU/m) Horizontal

I
Frequency (GHz)

Ronge (6H2) RBU/BW  Rof/Mtn  Det/Avg Type Sueep Pis  #ups/fode Position Range (6Ho) RBMABH  Ref/fktn  Det/Avg Tupe Sucep Pis  #5ups/Mode Position
1:1-3 IMC-38)/38k 181718 PEAK/Pur Avg(RHS)  Slmsec(Puto) GEAI  MAWH B-3ddegs H | 3:3-18 N3/ B1/B PERK/Pur Avg(RIS)  39ansec(iuto) 18k HAX B-36ddegs

FCC Part!5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 19 Aug 2815 16:56:08

115
Rodiated Emissions 3-Meters
Project Number: 15028341
185 Contig:EUT Only
Mode:GFSK 2441 Mhz
Tested by:K. Ros
95

Peak Limit (dBulU/m)

Avg Limit (dBulU/md

(dBul/m) Uertical

Frequency (GHz)

Range (6Hz) REUABU  Ref/Aidn Dot/Avg Tupe Sueep Pls  #5ups/fode  Position Range (6Hz) REWUBW  Ref/Atn  Det/fvg Type weey s Houpe/liode  Fosition

FCC Part!S Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
DATA
Marker Frequency Meter Det AFT344 | Amp/Cbl/ | Corrected | AvgLimit Margin Peak Limit | PKMargin | Azimuth Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading | (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *2.285 44.01 PK3 31.9 -21 54.91 - - 74 -19.09 212 303 \%
*2.285 33.63 VB1T 31.9 -21 44.53 54 -9.47 - - 212 303 \%
2 *2.311 43.63 PK3 32 -21 54.63 - - 74 -19.37 255 104 \'%
*2.311 33.03 VB1T 32 -21 44.03 54 -9.97 - - 255 104 \'%
3 *2.337 43.47 PK3 32 -20.9 54.57 - - 74 -19.43 199 120 \'%
*2.337 32.87 VB1T 32 -20.9 43.97 54 -10.03 - - 199 120 \'%
5 *4.882 42.65 PK3 341 -28.2 48.55 - - 74 -25.45 37 300 H
*4.882 36.88 | VBIT 341 -28.2 42.78 54 -11.22 - - 37 300 H
4 *4.882 44.24 PK3 341 -28.2 50.14 - - 74 -23.86 62 231 \%
*4.882 39.67 | VBIT 341 -28.2 45.57 54 -8.43 - - 62 231 \%
6 *7.323 40.66 PK3 35.5 -25.2 50.96 - - 74 -23.04 334 180 \'%
*7.323 32.64 VB1T 35.5 -25.2 42.94 54 -11.06 - - 334 180 \'%

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 64 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

H5UL Fremont - Chamber D 18 Aug 2815 17:83:15

Rodioted Emissions 3-Meters

Project Number: 1502834
185 ConfigEUT Only
Mode:GFSK 2488 Mhz
Tested by:K. Ros
95

85

Peak Limit CdBulU/m)

75

65

Avg Limit (dBul/m)
55

45 . m Lol 5
d.m,M4“nw«h*‘*”‘*‘“'““"‘“‘”"‘“*““ﬁﬂ'u"v L
35 h e

25

(dBulU/m) Horizontal

I
Frequency (GHz)

Ronge (6H2) RBU/BW  Rof/Mtn  Det/Avg Type Pls  #ups/fode Positi Range (6Ho) RBUABH  Ref/fktn  Det/Avg Type Pis  #5ups/Mode Position
-1 1M(-6dB) /38K 187/18 r M(-6cB) /30K 87/8 PEAK/Piar Ave 18k MAXH !

T Sueep on Sucep
1 PERK/Pur fvg(RHS)  TTusectPutc) GBI HAWH B-3ddegs H | 3:3-18 1 RS STnsec(iuto) 18 B-3ddegs H

. TST 38815 23 Jun 20815 Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT
UL Fremont - Chamber D 18 Aug 2815 17:83:15
Rodiated Emissions 3-Meters

Project Number: [5U2834
185 Contig:EUT Only

Mode :GFSK 2480 Mhz

Tested byiK. Ros

115

95

85

Peak Limit (dBulU/m)

75

65

Avg Limit (dBulU/md

55

(dBul/m) Uertical

45

35

25

Frequency (GHz)

Range (6Hz) REWABU  Ref/Aidn Det/Avg Tupe ect Pls  #5ups/fode  Position Range (6Hz) REWUBW  Ref/Atn  Det/fvg Type weey Pts  d5ups/fode  Position

.TST 38915 23 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
DATA
Marker Frequency Meter Det AFT344 | Amp/Cbl/ | Corrected | AvgLimit Margin PeakLimit | PKMargin | Azimuth Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading | (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *2.324 | 44.32 PK3 32 -21 55.32 - - 74 -18.68 198 200 \Y
*2.324 36.90 VB1T 32 -21 47.9 54 -6.1 - - 198 200 \%
2 *2.35 44.07 PK3 32 -20.9 55.17 - - 74 -18.83 197 197 \%
*2.35 35.74 VB1T 32 -20.9 46.84 54 -7.16 - - 197 197 \%
3 *2.376 43.34 PK3 32.1 -20.9 54.54 - - 74 -19.46 192 165 \%
*2.376 34.06 VB1T 32.1 -20.9 45.26 54 -8.74 - - 192 165 \%
5 *4.96 41.53 PK3 34.2 -27.7 48.03 - - 74 -25.97 32 101 H
*4.96 34.96 | VB1T 34.2 -27.7 41.46 54 -12.54 - - 32 101 H
4 *4.96 43.38 PK3 34.2 -27.7 49.88 - - 74 -24.12 330 179 \Y
*4.96 37.38 | VB1T 34.2 -27.7 43.88 54 -10.12 - - 330 179 \Y
6 *7.439 39.31 PK3 35.5 -25 49.81 - - 74 -24.19 328 177 \%
*7.44 31.86 VB1T 35.5 -25 42.36 54 -11.64 - - 328 177 \%

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

125UL Fremont - Chamber D 27 Aug 2815 88:37:085
Restricted Bondedge
Project Number: 15028341
115 Contig:EUT Only
Mode:BPSK 2482 Mhz
Tested by:T. Pham
185
95
©
t 85
o
N
C Peak Limit CdBuU/m
2 75
‘e
~
= 65
@
N
verage imit (dBuUyml
55 Average Limi dBul/n
45 B i W
s ety A - SO = SR SO I \reomrsmncreond
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) REU/VBU  Ref/Attn Det/Avg Tuype Sueep Pls  #ups/fode Position Range (6Hz) REWUBW  Ref/Attn Det/fvg Type Sueep Pts  #5ups/fode  Position
1:2.31-2.415 1M(-3dB) /3M 187718 PEAK/Pur Avg(RMS)  2Bnsec(hute) 801 MAXH 89 degs 313 ¢ 2:2.31-2.415 1MC-36iB) /368 187/18 PERK/Uol 4 fvg 78%msec(Aute) 8881 1/WRT 89 degs 13 en ff
BPSK 2482 MHz H 5.5dbm.DAT 38915 6 Jul 2015 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT344 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.363 | 42.44 Pk 32 -20.9 53.54 - - 74 -20.46 89 313 H
4 *2.385 | 28.81 | VBIT 32.1 -20.8 40.11 54 -13.89 - - 89 313 H
1 *2.39 38.2 Pk 32.1 -20.7 49.6 - - 74 -24.4 89 313 H
3 *2.39 28.21 | VBI1T 32.1 -20.7 39.61 54 -14.39 - - 89 313 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 27 Aug 2815 88:31:30
Restricted Bandedge

Project Number: 15020341
115 Contig:iEUT Only

Mode:BPSK 2482 Mhz

Tested by:T. Pham

125

185

95

85

Peak Limit CdBuU/m
75

65

o
0
i
L
[}
>
£
~
>
>
@
Gl

55l Average Limit (dBul/m)

45

18 5MH=/ 2.415
Frequency (GHz)
Ronge (6Hz) RBU/UBW Ref/fttn  Det/fvg Tupe Sueep Pts  #Sups/Mode  Position Ronge (GHz) RBU/UBU Ref/fttn  Det/fvg Type Sueep Pts  #Sups/Mode  Position

BPSK 2482 MHz U 5.5dbm.DAT 38915 6 Jul 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT344 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.366 | 41.49 Pk 32 -20.9 52.59 - - 74 -21.41 23 219 Vv
1 *2.39 39.89 Pk 32.1 -20.7 51.29 - - 74 -22.71 23 219 Vv
3 *2.39 29.2 VB1T 32.1 -20.7 40.6 54 -13.4 - - 23 219 Vv
4 *2.39 29.27 | VBIT 321 -20.7 40.67 54 -13.33 - - 23 219 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBIT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber D 27 Aug 2815 08:44: 36
Restricted Bondedge
Project Number: 15028341
Config:EUT Onl

y
Mode:BPSK 2488 Mhz
Tested by:T. Pham

Peak Limit (dBuU/m

o
P
c
o
N
C
5}
B
£
~
>
5
@
Kl

Average Limit C(dBuU/m)

Pttt s ATty s e s e N e b At A ]

18 . 3MHz/ 2.563
Frequency (GHz)

qe (6Hz) REU/UB Ref/Atkn  Det/Avg Typs
563

Ran g Type Suzep Pls  #Sups/Mode Position Range (GHz) RBLI/UBU Ref/fttn  Det/Avg Type Sueep Pts  #Sups/Mode Position
1:2.46 1MC-3d8) /34 187/18 PEAK/Pur Avg(RNS)  2Bnsec(huto) BE1  MAXH 321 degs 268 | 2:2.4672.563 MC-3dB3/368  167/18  FEAK/UaIt fvg 8%msec(futo) 8881 1/LRIT 21

dege 288 cn

BPSK 2488 MHz H 5.5dbm.DAT 36915 6 Jul 26815 Rev 8.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT344 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 | 42.19 Pk 32.2 -20.8 53.59 - - 74 -20.41 321 288 H
2 *2.484 | 43.61 Pk 32.2 -20.8 55.01 - - 74 -18.99 321 288 H
3 *2.484 | 31.77 | VBIT 32.2 -20.8 43.17 54 -10.83 - - 321 288 H
4 *2.484 | 32.83 | VBIT 32.2 -20.8 44.23 54 -9.77 - - 321 288 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 69 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber D 27 Aug 2815 B88:50:30
Restricted Bondedge
Project Number: 15028341

115 ConfigiEUT Only

Mode :BPSK 2488 Mhz
Tested by:T. Pham

125

185

95

85

Peak Limit C(dBulU/m)
75

65

o
0
D
L
[}
>
£
~
>
5
@
Kl

Average Limit (dBuU/m)

55

45

35

18.3MH=z/ 2.563
Frequency (GHz)

Ronge (6Hz) REU/UBl Ref/Attn  Det/fvg Type e Pls  #Sups/Mode FPosition Range (GHz) RBL/UBU Ref/Attn  Det/Avg Type e Pts  #5ups/Mode Position

BPSK 2488 MHz U 5.5dbm.DAT 38915 6 Jul 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT344 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 | 42,54 Pk 32.2 -20.8 53.94 - - 74 -20.06 216 297 Vv
2 *2.484 | 43.25 Pk 32.2 -20.8 54.65 - - 74 -19.35 216 297 Vv
3 *2.484 | 33.47 | VBIT 32.2 -20.8 44.87 54 -9.13 - - 216 297 Vv
4 *2.484 33.9 VB1T 32.2 -20.8 45.3 54 -8.7 - - 216 297 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBIT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

115\_|L Fremont - Chamber D 26 Aug 2815 22:84:16
Rodioted Emissions 3-Meters

Project Number: 15028341
1e5 Config:EUT Only
Mode :BPSK 2482 Mz
Tested byiG. Chan

95
85
s Peak Limit (dBulU/m)
c 75
5
N
5
£ 65
G Avg Limit (dBul/m)
>
> 55
@
<
45 s
2 5
o
35
25
1 8 18
Frequency (GHz)
Ronge (GHe) RBUMBY  Ref/Atin  Det/Avg Tups Suerp Pto  Houps/Mode Position | Range (BHD) FBUMBN  Ref/Btin  Det/Avg Typs Sueep Pta  5upa/Modz Position
113 1H(-348)./ 30k 18 PERK/Pur Avg(RMS)  S2msecCiuto) 6BB1  HAYH B-36degs| 3:3-18 NI/ B 81/ PERK/Pur Avg(RMS)  3asec(uto) 18c K B ckgs H
FCC Part15 Subpart C 2.4GHz RSE.TST 38315 16 Jun 2615 Rev 9.5 24 Jun 20815

LOW CHANNEL VERTICAL PLOT

115UL Fremont - Chamber D 26 Aug 26815 22
Rodioted Emissions 3-Meters

Project Number: 15028341
1e5 Config:EUT Only
Mode :BPSK 2482 Mz
Tested byiG. Chan
95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)

55

CdBul/m) Uertical

45

35

25

18

Frequency (GHz)

Ronge (GHz) REWABU  Ref/Attn Det/fvg Tupe Sueep Ps  #ups/Mode Fosition Ronge (BHz) REWUBU  Ref/Attn Det/Avg Type uesy Pte  #Gups/Mode Position

FCC Part15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2615
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REPORT NO: 15U20341-E2V3

FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015
IC: 579C-A1680

DATA
Marker Frequency Meter Det AFT344 | Amp/Cbl/ | Corrected | AvgLimit Margin PeakLimit | PKMargin | Azimuth Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading | (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)

3 *1.298 42.09 PK3 29 -22.3 48.79 - - 74 -25.21 53 273 H
*1.297 29.26 VB1T 29 -22.3 35.96 54 -18.04 - - 53 273 H
2 *1.577 41.91 PK3 28 -21.9 48.01 - - 74 -25.99 129 355 \%
*1.577 29.03 VB1T 28 -21.9 35.13 54 -18.87 - - 129 355 \%
5 *4.804 40.63 PK3 34.1 -27 47.73 - - 74 -26.27 282 209 H
*4.804 29.48 VB1T 34.1 -27 36.58 54 -17.42 - - 282 209 H
4 *4.804 43.93 PK3 34.1 -27 51.03 - - 74 -22.97 334 115 \Y
*4.804 35.50 | VB1T 34.1 -27 42.6 54 -11.4 - - 334 115 \Y
6 *12.472 33.98 PK3 39.1 -21.4 51.68 - - 74 -22.32 259 122 \Y
*12.475 22.15 | VB1T 39.1 -21.4 39.85 54 -14.15 - - 259 122 \Y
1 2.558 44.26 PK3 32.3 -20.7 55.86 - - - - 206 113 \%
2.558 33.83 VB1T 32.3 -20.7 45.43 - - - - 206 113 \%

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

115\_|L Fremont - Chamber D 26 Aug 2815 22:47:82
Rodioted Emissions 3-Meters

Project Number: 15028341
1e5 Config:EUT Only
Mode :BPSK 2441 Mz
Tested byiG. Chan

95
85
s Peak Limit (dBulU/m)
c 75
5
N
5
£ 65
= Avg Limit (dBul/m)
>
> 55
@
° 3
45 : e
5 6
35
25
1 8 18
Frequency (GHz)
Ronge (GHe) RBUMBY  Ref/Atin  Det/Avg Tups S Pte  #oups/Mode  Position Ronge (6 FBUMBN  Ref/Btin  Det/Avg Typs Sueep Pta  5upa/Modz Position
1:1-3 1H(-348)./ 30k 18 PEAK/Fur PugRS)  SZneec(Auto) EEBI  MAXH B-36degs| 3:3-18 NI/ B 81/ PERK/Pur Avg(RMS)  3asec(uto) 18c K B ckgs H
FCC Part15 Subpart C 2.4GHz RSE.TST 38315 16 Jun 2615 Rev 9.5 24 Jun 20815

MID CHANNEL VERTICAL PLOT

115UL Fremont - Chamber D 26 Aug 26815 22:47:82
Rodioted Emissions 3-Meters

Project Number: 15028341
1e5 Config:EUT Only

Mode :BPSK 2441 Mz

Tested byiG. Chan

95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)

55

CdBul/m) Uertical

45

35

25

18

Frequency (GHz)

Ronge (GHz) REWABU  Ref/Attn Det/fvg Tupe Sueep Ps  #ups/Mode Fosition Ronge (BHz) REWUBU  Ref/Attn Det/Avg Type Suesp Pte  #Gups/Mode Position

FCC Part15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2615
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
DATA
Marker Frequency Meter Det AFT344 | Amp/Cbl/ | Corrected | AvgLimit Margin Peak Limit | PKMargin | Azimuth Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading | (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *2.285 43.02 PK3 31.9 -21 53.92 - - 74 -20.08 211 257 \%
*2.285 32.03 VB1T 31.9 -21 42.93 54 -11.07 - - 211 257 \%
5 *4.882 41.14 PK3 34.1 -28.2 47.04 - - 74 -26.96 268 190 H
*4.882 30.86 VB1T 34.1 -28.2 36.76 54 -17.24 - - 268 190 H
6 *8.153 35.48 PK3 35.6 -23 48.08 - - 74 -25.92 101 247 H
*8.153 22.63 VB1T 35.6 -23 35.23 54 -18.77 - - 101 247 H
4 *4.881 44.65 PK3 341 -28.2 50.55 - - 74 -23.45 330 195 \%
*4.882 37.40 | VBIT 341 -28.2 43.3 54 -10.7 - - 330 195 \%
3 2.049 28.96 | VBIT 31.2 -21.2 38.96 - - - - 10 331 H
2.051 42.06 PK3 31.2 -21.3 51.96 - - - - 10 331 H
2 2.597 43.16 PK3 324 -20.6 54.96 - - - - 231 319 \'%
2.597 32.09 VB1T 324 -20.6 43.89 - - - - 231 319 \'%

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

115\_|L Fremont - Chamber D 26 Aug 2815 23:31:29
Rodioted Emissions 3-Meters

Project Number: 15028341
1e5 Config:EUT Only
Mode :BPSK 2488 Mz

Tested by:G, Chan
95
85
s Peak Limit (dBulU/m)
c 75
5
N
5
£ 65
G Avg Limit (dBul/m)
>
> 55
kS 1
<
45 o
5 6
a
35
25
1 8 18
Frequency (GHz)
Ronge (GHe) RBUMBY  Ref/Atin  Det/Avg Tups Suerp Pte  #oups/Mode  Position Ronge (6 FBUMBN  Ref/Btin  Det/Avg Typs Sueep Pta  5upa/Modz Position
113 1HC-308)/ 30k 18 PERK/Pur Avg(RMS)  S2msecCiuto) 6BB1  HAYH B-368degs | 3:3-18 NI/ B 81/ PERK/Pur Avg(RMS)  3asec(uto) 18c K 8-3fidegs H
FCC Part15 Subpart C 2.4GHz RSE.TST 38315 16 Jun 2615 Rev 9.5 24 Jun 20815

HIGH CHANNEL VERTICAL PLOT

115UL Fremont - Chamber D 26 Aug 26815 23:31:29
Rodioted Emissions 3-Meters

Project Number: 15028341
1e5 Config:EUT Only
Mode :BPSK 2488 Mz
Tested byiG. Chan
95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)

55

CdBul/m) Uertical

45

35

25

18

Frequency (GHz)

Ronge (GHz) REWABU  Ref/Attn Det/fvg Tupe Sueep Ps  #ups/Mode Fosition Ronge (BHz) REWUBU  Ref/Attn Det/Avg Type Suesp Pte  #Gups/Mode Position

FCC Part15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2615
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
DATA
Marker Frequency Meter Det AFT344 | Amp/Cbl/ | Corrected | AvgLimit Margin Peak Limit | PKMargin | Azimuth Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading | (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
2 *2.324 44.89 PK3 32 -21 55.89 - - 74 -18.11 20 235 \%
*2.324 34.61 VB1T 32 -21 45.61 54 -8.39 - - 20 235 \%
3 *1.498 41.9 PK3 28.3 -21.9 48.3 - - 74 -25.7 10 130 \'%
*1.496 29.04 VB1T 28.3 -21.9 35.44 54 -18.56 - - 10 130 \'%
5 *4.96 40.3 PK3 34.2 -27.7 46.8 - - 74 -27.2 207 111 H
*4.96 30.36 VB1T 34.2 -27.7 36.86 54 -17.14 - - 207 111 H
6 *8.169 35.13 PK3 35.7 -23.5 47.33 - - 74 -26.67 273 342 H
*8.173 22.89 | VBIT 35.7 -23.6 34.99 54 -19.01 - - 273 342 H
4 *4.96 42.06 PK3 34.2 -27.7 48.56 - - 74 -25.44 162 141 \%
*4.96 32,98 | VBIT 34.2 -27.7 39.48 54 -14.52 - - 162 141 \%
1 2.636 43.25 PK3 324 -20.6 55.05 - - - - 80 234 H
2.636 32.93 VB1T 324 -20.6 44.73 - - - - 80 234 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

95UL Fremont - Chamber D 21 Aug 20815 14:24:59
Radiated Emissions - 3 Meters
Project Number: 15028341
85 Config:EUT with Charger
Mode:Bluetooth Worst Case
Tested byiT. Pham
75

65

APk Limit tdBuU/m)

wgww WMW Mﬁ% WMMWMWWMMW

5

[
]
c
o
N
C
0
T
3
~
>
B
[
o

38 180 1890
Frequency (MHz)

Range (MHz) RBUABY Ref/Attn  Det/Avg Type
1 SE—ZEB

Sueep Pis  #Swps/Mode Position Range (MHz) REW/VBU Ref/httn  Det/Avg Type Sueep Pts  #5ups/Mode
128k (-6dB)/1M  97/18 PEAK/LogPur—Video  17Bnsec(Auto) 4841  MAXH B-360degs H 3:200-7680 128k(-6dB) /14 97/18 PEAK/LogPur-Videa  Auto !

Position
hel MAXH B-36fidegs H

BT Worst Case DAT 38915 15 Jul 2814 Rev 9.5 24 Jun 2815

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

VERTICAL PLOT

95UL Fremont — Chamber D 21 Aug 20815 14:24:59
Radioted Emissions - 3 Meters

Project Number: 15028341

85 Config:EUT with Charger
Mode :Bluetooth Worst Case
Tested by:T. Pham

£ rdBLU M)

(dBuU/m) Uertical

188

Freguency (MHz)

Range (Hz) REUBN  Ref/Alin  Det/Avg Type Suecp Plo  Foups/lode Position Ronge (i) FBUVBY  Ref/Attn Dot/Avg Tuype Sucep Pts  H#5ups/liode  Positio

BT Woret Coee.DAT 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
DATA
Marker Frequency Meter Det AF T407 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

2 30.0425 41.91 Pk 21.5 -31.9 31.51 40 -8.49 0-360 100 \%

3 57.795 50.84 Pk 7.3 -31.7 26.44 40 -13.56 0-360 100 \%

4 151.465 49.06 Pk 12.2 -31.1 30.16 43.52 -13.36 0-360 100 \

1 152.9525 51.77 Pk 12.2 -31.1 32.87 43.52 -10.65 0-360 201 H

6 480 39.48 Pk 17.8 -29.8 27.48 46.02 -18.54 0-360 301 \

5 508 45.59 Pk 17.6 -29.8 33.39 46.02 -12.63 0-360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

8.4. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT
~UL EMC 21 Aug 2815 23:84:19

RF Emissions

- Order Number : 15030314
E Configuration:EUT Only
Mode Worst Cose GFSK

Tested by / SN:K. Huynh

18

35
25 Feck Limit CdBul/m)
©
+
5
e
]
T Avg Limit CdBul/m2
5E
w
K
o
5
3 3
S ‘ WWW*vawMWW”MMWMAAVWJ%%N%W%MmAWww“%wMMVWWVWVW%NWwVﬂ”wWﬁAMMMMNhWA”ﬂfWVW\wWWJNMAmw”MWWMwMWMﬁWMWWWFWWmM
3:MN@W¢4MMQMJWWMAMMMMRMMWnMWMNMW
El
s
18 26
Frequency (GHz)
Range (o) FEUVBN  Ref/Attn  Det/vg Tup Sucep Fis ¥oups/Moce  Lobel Range (GHz) REU/UEN  Ref/Attn  Det/Avg Tgp Sueep Pts Foupsiode  Lobe
1018-26 1M(-3a8) /3 k) PEAKY - |BEmeec (Futa) 1282 MAXH Horizantal
18-266H= Test . TST 38915 6 Jon 2815 Rev 9.5 16 Mar 2815

VERTICAL PLOT
~UL EMC 21 Aug 2815 23:84:19

RF Emissions

- Orelsr Number: 151139314

E Conf i qurat ioniEUT Only
Moo Worst Cose GFSK

Tested by / SN:iK. Huyrh

18

35

Peck Limit C(dBulU/m)

Fvg Limit C(dBuld/ml

(dBulolte) Uertical

Frequency (GHz)

Renge (Giiz) REWUBH  Ref/Atin  Det/Avg Tup - Fie #ups/fote  Lobel Ronge (6! RE/UEM  Ref/Atin  Det/Avg Ty Sueen Pts_#5ups/Had

18-266Hz Test . TST 30915 6 Jan 2815 Rev 9.5 16 Mar 20815
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015

FCC ID: BCG-A1680 IC: 579C-A1680
Data
Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)
1 19.286 40.23 Pk 323 -24.7 -9.5 38.33 54 -15.67 74 -35.67
2 21.317 40.5 Pk 33.2 -25.2 -9.5 39 54 -15 74 -35
3 23.216 41.83 Pk 33.5 -25 -9.5 40.83 54 -13.17 74 -33.17
4 19.845 44.3 Pk 32.7 -25 -9.5 42.5 54 -11.5 74 -315
5 22.769 42.07 Pk 33.2 -24.6 -9.5 41.17 54 -12.83 74 -32.83
6 24.968 42.93 Pk 34.1 -24.2 -9.5 43.33 54 -10.67 74 -30.67
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBpuV)
Quasi-peak | Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15U20341-E2V3
FCC ID: BCG-A1680

DATE: SEPTEMBER 25, 2015

IC: 579C-A1680

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

6 WORST EMISSIONS

Line-L1 .15 - 30MHz

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuv) dBuv Avg
1 .267 50.56 Pk .6 0 51.16 61.21 -10.05 - -
2 2715 42.54 Av .6 0 43.14 - - 51.07 -7.93
3 402 40.83 Pk 4 0 41.23 57.81 -16.58 - -
4 4065 30.53 Av 4 0 30.93 - - 47.72 -16.79
5 4.2585 39.36 Pk .2 1 39.66 56 -16.34 - -
6 4.2585 23.68 Av 2 1 23.98 - - 46 -22.02
Pk - Peak detector
Av - Average detection
Line-L2 .15 - 30MHz
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
7 .267 52.59 Pk 7 0 53.29 61.21 -7.92 - -
.276 42.89 Av 7 0 43.59 - - 50.94 -7.35
9 402 40.69 Pk A4 0 41.09 57.81 -16.72 - -
10 14155 31.71 Av 4 0 32.11 - - 47.54 -15.43
11 5.397 40.4 Pk 2 1 40.7 60 -19.3 -
12 5.406 27.16 Av .2 1 27.46 - - 50 -22.54

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U20341-E2V3

DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680

IC: 579C-A1680

LINE 1 RESULTS

UL Fremornt, CA CE Room

16 Jul 2815 16:32:58
Conducted RFI Uoltage

Project No:15U2B341
Client Name:
Mode | /Device: EUT with AC Adapter

Test Volt/Freq:128U/6BHz - BT
Test By:R.Chen

CISPR 23

dBul Line-L1

18
Frequency (MHzJ

Range CHHz1 RBU/UBLI Ref/fttn  Det/fvg Mode
15-38

Sweep Pt #5u, Range (MHz1 RBU/UBL Ref/fttn  Det/fvg Mode
1 Ik C-GdBI/ - 2718 Ph/fiv . 1s/4.5kHz 6635 1/1

ISPR 11-22 CE Class B 158kHz-3AMHz Stepping . TST 1 14 Moy 2A15

Rev 9.5 26 May 2415

LINE 2 RESULTS

UL Fremont, CA CE Room 16 Jul ZB15S 16:32

Conducted RFT Usoltoge
Project No: 15028341

Client Name:

Mode | /Devics: EUT with AC Adapter
Test Uslt/Freq:|2BU/6BH= — BT
Test By:R.Chen

CISPR 22

dBul Line-L2

oA A .
MW\/WV W

Freguency (MHz)

Range (MHz2 REU/UBH Ref/Atin  Det/fvg Mode

Range (MHz3 REU/VBH Ref/Attn  Det/fAvg Mode

ISPR _11-22 CE Class B 158kHz-36MHz Stepping TST 1 14 Moy 2815 Rev 8.5 26 Moy 2A15
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REPORT NO: 15U20341-E2V3 DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680 IC: 579C-A1680

9.2. EUT POWERED BY HOST PC VIA USB CABLE

6 WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 .1635 56.57 Pk 1.2 0 57.77 65.28 -7.51
2 195 35.58 Av 1 0 36.58 - - 53.82 -17.24
3 .708 37.87 Pk 3 0 38.17 56 -17.83
4 .708 25.96 Av 3 0 26.26 - - 46 -19.74
5 .96 38.55 Pk 3 0 38.85 56 -17.15
6 .9645 26.82 Av 3 0 27.12 - - 46 -18.88
7 13.002 47.96 Pk 2 2 48.36 60 -11.64
8 13.0695 36.46 Av .2 .2 36.86 - - 50 -13.14

Pk - Peak detector

Av - Average detection

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuv) dBuv Avg
9 231 46.29 Pk .8 0 47.09 62.41 -15.32
10 .258 31.49 Av 7 0 32.19 - - 51.5 -19.31
11 .897 40.84 Pk 3 0 41.14 56 -14.86
12 .9015 29.92 Av 3 0 30.22 - - 46 -15.78
13 5.46 40.12 Pk .2 1 40.42 60 -19.58
14 5.496 27.77 Av 2 1 28.07 - - 50 -21.93
15 17.754 43.72 Pk 3 2 44.22 60 -15.78
16 17.754 32.95 Av 3 .2 33.45 - - 50 -16.55

Pk - Peak detector

Av - Average detection
CISPR 11-22 CE Class B 150kHz-30MHz Stepping. TST 1 14 May 2015

Rev 9.5 26 May 2015
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REPORT NO: 15U20341-E2V3

DATE: SEPTEMBER 25, 2015
FCC ID: BCG-A1680

IC: 579C-A1680

LINE 1 RESULTS

UL Fremont, CA CE Room

28 Aug 2815 18:31:25
Conducted RFI Uo\tage

Project No: 15028341

Model/Device: EUT + Charger + Heodset
Mode BT Worst Cose

Test Uolt/Freq: 126U/66H=

Test By:J. Li

dBul Line-L1

CISPR 22

Fregquency (MHz)

Fange (MH=z1 REL/UBLI Ref/Attn  Det/Avg Mode 5
5-3i Pk/Av

weep Ftz  #5u Rornge (MHz) REU/UBL Fef/Attn  Det/Avg Mode
1:.15-38 Ik (-AdBI /- 82716 1374 5kHz 6635 1/

ISPR 11-22 CE Class B 158kHz-3@MHz Stepping . TST 1 14 Moy 2@15

Rev 8.5 26 Moy 2A15

LINE 2 RESULTS

UL Fremont, CA CE Room 28 Aug 2815 18:31:25

Conducted RFI Uoltoge

Project No: 15028341

Madel /Device: EUT + Chorger + Heodset
Mode:BT Worst Cose

Test Uolt/Freq: 128U/68Hz

Test By:J. Li

CISPR 22

dBul Line-L2

|
I

Range (MHz1 RBI/UBL Ref/Attn  Det/fAvg Mode

Rornge (MHz RBU/UBL Ref/Attn  Det/fivg Mode

ISPR 11-22 CE Class B 158kHz-38MHz Stepping.TST | 14 May 2815

Rev 8.5 26 Moy 2815
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