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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: WIRELESS SPEAKER

MODEL: A1639

SERIAL NUMBER: CC4v2283J5Y3

DATE TESTED: AUGUST 15, 2017 — SEPTEMBER 18, 2017

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

INDUSTRY CANADA RSS-247 Issue 2 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:

v

CHIN PANG TRI PHAM
SENIOR ENGINEER TEST 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 v04, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247
Issue 2.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[] Chamber A (1C:2324B-1) Chamber D (IC:22541-1)
[ ] Chamber B (IC:2324B-2) Chamber E (1C:22541-2)
[ ] Chamber C (IC:2324B-3) Chamber F (IC:22541-3)
Chamber G (IC:22541-4)
Chamber H (IC:22541-5)

LOXOX

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope
of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

Page 6 of 140
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.



http://ts.nist.gov/standards/scopes/2000650.htm#

REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

Parameter Uncertainty
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB
Occupied Channel Bandwidth +0.39 %
Time +0.02 %

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT
The EUT is a wireless speaker with multimedia function, IEEE 802.11a/b/g/n/ac radio and

Bluetooth radio. It has no rechargeable battery. It is powered by 100-240V ~ 50-60Hz, 1A AC
Supply Line.

5.2. MAXIMUM OUTPUT POWER

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

Config Frequency Range Mode Output Power [ Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 20.26 106.17
Pmax 2402 - 2480 DQPSK 16.81 47.97
2402 - 2480 Enhanced 8PSK 17.20 52.48
2402 - 2480 Basic GFSK 12.24 16.75
Plow 2402 - 2480 DQPSK 10.67 11.67
2402 - 2480 Enhanced 8PSK 10.72 11.80
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 3.80

Antenna A Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 15A420.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18GHz were performed
with the EUT set to transmit at highest power on Low/Middle/High channels.

Radiated emissions below 30MHz, below 1GHz, above 18GHz and power line conducted
emissions were performed with the EUT transmits at the channel with the highest output power as
worst-case scenario.

EUT was tested at normal operating standup Y axis position.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have the lowest power.

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

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

SUPPORT EQUIPMENT

Laptop AC/DC adapter | Liteon Technology | PA-1450-BAl B123 NA
Laptop Apple MackBook Air 4 NA NA
Dongle N/A N/A HDG1409226823 NA

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 3 N/A

I/O CABLES (RADIATED ABOVE 1 GHZ

1 AC 1 AC Un-shielded 3 N/A

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

1 AC 1 AC Un-shielded 3 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 & AC LINE CONDUCTED TESTS

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

SETUP DIAGRAM

Antenna/Amp Radiated Test

ooyl

Spectrum Analyzer

AC Source/ LISN Conducted Test
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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 Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T711 1/30/2018
AFS42-00101800-
Amplifier, 1 to 18GHz Mite T740 11/29/17
P a 25-5-42
Spectrum A”ﬂgﬁ; PXA 3Hz o Keysight N9030A T340 12/14/2017
Spectrum Analyzer, PSA, 3Hz to Agilent (Keysight)
44GHz Technologies E4446A T177 03/20/2018
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 3/28/2018
Antenna, Broadband Hybrid, 30MHz .
10 2000MHz Sunol Sciences JB1 T122 1/31/2018
Amplifier, 1 to 18GHz Miteq AF542-00101800- T742 11/29/2017
25-5-42
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T173 6/24/2018
Spectrum Analyzer, PSA, 3Hz to Agilent (Keys_lght) EA446A T177 03/20/2018
44GHz Technologies
Antenna Horn, 18 to 26GHz ARA MWH-1826 T89 1/04/2018
Pre-Amp 18-26GHz Agilent Technology 8449B T404 7/23/2018
Power Meter, P-series single channel Keysight N1912A T1244 6/15/2018
Power Sensor Keysight N1921A T1225 3/29/2018
Antenna Horn 18 to 26.5GHz ARA MWH-1826/B T449 6/12/2018
Pre-Amp 18-26GHz Agilent Technology 8449B T404 7/23/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GH Technologies N9030A T342 2/23/2018
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 01/06/2018
LISN for Conducted Emissions .
CISPR-16 Fischer 50/250-25-2-01 T1310 06/15/2018
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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7. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : 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)
GFSK High Power 127.7 128.0 0.998 99.77% 0.00 0.010
8PSK High Power 127.7 127.8 0.999 99.92% 0.00 0.010
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

Agilent Spectrum Analyzer - Swept SA

l RL RF 506 DC ALIGN AUTO 05:51:18PM Sep 14, 2017

[Marker 3 A 128.000 ms Avg Type: Log-Pwr TRACE[L D556

Marker

PNO: Fast .:.‘ Trig: Free Run
IFGain:Low Atten: 10 dB

10 dBidiv__ Ref 0.00 dBm
Log

SelectMarker,
3

-10.0

200

=300

-0

-50.0

600

Blli]

-80.0

800

Center 2.402000000 GHz

Span 0 Hz
Res BW 8 MHz

Sweep 160.0 ms (1001 pts)

FUNCTION FUNC

#VBW 50 MHz

127.7 ms (A)
16.00 ms
128.0 ms (A)
16.00 ms

0.15dB
-10.73 dBm
0.08dB
-10.80 dBm

wwﬂmmhmnaﬁ
ngng

Properties»|

DUTY CYCLE 8PSK MODE

Agilent Spectrum Analyzer - Swept SA
ALIGHAUTO 0&:12:40PM Sep 14, 2017

Avg Type: Log-Pwr TRACE 3456

Marker 3 A 127.840 ms |

Marker

PNO: Fast —»— Trig: Free Run T
Atten: 10 dB verlP

IFGain:Low

Ref 0.00 dBm

Select Marker’
3

10 dBidiv
Log

-100 ><

=200

<300

-40.0

-50.0

&00

-70n

-80.0

800

Center 2.402000000 GHz

Span 0 Hz
Res BW 8 MHz

#VBW 50 MHz 160.0 ms (10001 pts)

FUNCTION FUNC

127.7 ms (4}

16.16 ms
1278 ms (A)
15.98 ms

Properties»
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.1. Antenna A, Pmax BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KHz)
Low 2402 852.7 875.39
Middle 2441 868.6 853.15
High 2480 1022 926.72
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

ALIGH ALITO 101:50:27 P Sep05, 2017

() L RF DC
Center Freq 2.402000000 GHz

SEMSE:INT]
‘ Center Freq: 2.402000000 GHz Radio Std: None

‘ #IFGainLow

Trig: Free Run Avg|Hold: 20/20

#Atten: 30 4B Radic Device: BTS

Ref Offset 13.32 dB

10 dBldiv Ref 20.00 dBm

Frequency

Log
100

0.on

Center Freq|
2.402000000 GHz

-10.0
-20.0

-30.0
-40.0

-60.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

875.39 kHz

-4.011 kHz

Total Power 23.3 dBm

JAuto

CF Step
200.000 kHz|
Man

OBW Power 99.00 %

Freq Offset|
0Hz

852.7 kHz x dB -20.00 dB

20 dB AND 99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

SENSE:INT] ALIGN AUTO 01:5¢: 12 PM Sep06, 2017

DC
1000000 GHz

{ L RF
Center Freq 2.44

Center Freq: 2.441000000 GHz Radio Std: None

‘ #IFGainiLow

—— Trig:FreeRun Avg|Hold: 20720

#Atten: 30 dB Radio Device: BTS

Ref Offset 13.34 dB

10 dBidiv Ref 20.00 dBm

Log

Frequency

100
oo

CenterFreq|
2.441000000 GHz

-10.0
-20.0

30,0 [IRIE R

-40.0

-50.0

-60.0
-70.0

Center 2.441 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

853.15 kHz

Total Power 22.3 dBm

[Auto

CF Step
200.000 kHz|
Man

849 Hz OBW Power 99.00 %

Freq Offset|
0 Hz

868.6 kHz x dB -20.00 dB
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'
(l SO0 D

U L RF
Center Freq 2.480000000 GHz :
‘ ——~ Trig:Free Run

#Atten: 30 4B

ALIGH ALITO 01:57:38 PM Sep05, 2017

Radio Std: None

Frequency

SEMSE:INT]
‘ Center Freq: 2.480000000 GHz
Avg|Hold: 20/20

#IFGain:Low Radic Device: BTS

Ref Offset 13.36 dB
10 dBidiv Ref 20.00 dBm
Log

100
0.on

Center Freq|
2.480000000 GHz

-10.0

-20.0

-30.0 H¥H

-40.0

-60.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2 MHz

#Sweep 100 ms| CF Step

200.000 kHz|
Man

#/BW 91 kHz

JAuto

Occupied Bandwidth Total Power 20.3 dBm

925.72 kHz
8.688 kHz
1.022 MHz

Freq Offset|

Transmit Freq Error 0 Hz|

x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.1.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

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

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
( L RF 00 DC ALIGN ALITO 02:20:27 PM Sep 05, 2017
Center Freq 2.441500000 GHz ) #Avg Type: RMS TRACEI 2345 6

PNO: Wids G Trig: Free Run Avg|Hold:>100/100 T
IFGain:Low #Atten: 40 dB DET!

Frequency

Auto Tune|
Ref Offset 13.32 dB
Eggsldiv Ref 30.00 dBm

Center Freq|
™ - - 2.441500000 GHz|

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.1.3. NUMBER OF HOPPING CHANNELS

LIMITS

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

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

ALIGN AUTO 26 epl, 2017 | 00 |
q 2.440000000 GHz | Avg Type: Log-Pwr 3456 Frequency
PNO: Fast o Trg:FreeRun Avg|Hold:> 1007100
: o i
IFGain:Low Atten: 28 dB

Auto Tune|
Ref Offset 13.32 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
2.440000000 GHz

StartFreq
2,390000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
10.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT)

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 2

ALIGN AUTO 03:24:07 PM Sep06, 2017

L RF DC
Center Freq 2.415000000 GHz

#Avg Type: RMS TRACE[L - 515 6

Frequency

PNO: \Iﬁ Trig: Free Run Avg|Hold:> 1007100 T

IFGain:Low Atten: 28 dB DET|P MMM

10 dBidiv
Log

Ref Offset 13.32 dB
Ref 30.00 dBm

Auto Tune|

HELE

2.415000000 GHz|

CenterFreq|

2.400000000 GHz|

StartFreq

2.430000000 GHz|

Stop Freq|

[Auto

CF Step
3.000000 MHz|
Man

Freq Offset|
0 Hz|

Start 2.40000 GHz
Res BW 300 kHz

Stop 2.43000 GHz
#VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

ALIGN ALITO 03:25:14 PM Sep 05, 2017

L RF S0Q  DC
Center Freq 2.445000000 GHz #Avg Type: RMS T 258

Frequency

PNO: Wids G Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 28 dB pET|P HH KN N

10 dBidiv
Log

Ref Offset 13.32 dB
Ref 30.00 dBm

Auto Tune|

1.4 defnf

2.445000000 GHz|

Center Freq

2.430000000 GHz|

StartFreq

2.460000000 GHz

Stop Freq|

Auto

CF Step
3.000000 MHz|
Man

Freq Offset|
0 Hz

Start 2.43000 GHz
Res BW 300 kHz

Stop 2.46000 GHz
#VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
u 09 DC : ALIGN AUTO 03:25:46 PM Sep06, 2017

L RF
Center Freq 2.475000000 GHz #Avy Type: RMS TRACE[. -3 056 Frequency
PNO: Wide () Trig: Free Run Avg|Hold:> 1001100 T N

IFGain:Low Atten: 28 dB DET!

Auto Tune|

Ref Offset 13.32 dB
EO dBidiv  Ref 30.00 dBm
og

CenterFreq|
2.475000000 GHz

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.1.4. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

IC RSS-247 (5.1) (d)

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 0.3829 30 0.115 0.4 -0.285
DH3 1.639 14 0.229 0.4 -0.171
DH5 2.887 11 0.318 0.4 -0.082
DH Packet | Pulse [ Number of | Average Time | Limit Margin
Width [ Pulsesin [ of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3829 7.5 0.029 0.4 -0.371
DH3 1.639 3.5 0.057 0.4 -0.343
DH5 2.887 2.75 0.079 0.4 -0.321
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH -

DH1

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

SENSE:INT]

ALIGH ALITO 03:37:22PM Sepl05, 2017

L RF DC H
Center Freq 2.441000000 GHz Trig Del2y-100.0 ps

PNO: Wide —»— Trig: Video

IFGain:Low #Atten: 40 4B

#Avg Type: RMS TRACE

2456

Frequency

T

DET|P M MR

Ref Offset 13.32 dB
Ref 30.00 dBm

AMkr1 382.9 ps|
9.85 dB

Auto Tune|

10 dBidiv
Log

0.0

Center Freq|
2.441000000 GHz

TRIG Ly |

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

JAuto

CF Step
1.000000 MHz|
Man

Freq Offset|
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (8001 pts)

MsG

NUMBER OF PULSES - DH1

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

STATUS

ALIGN AUTO 03:37:45PM Sep06, 2017

L RF DC
Center Freq 2.441000000 GHz

PNO: Wide —— Trig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS 3456

Frequency

TRACE
T

DET|P H KR H

Ref Offset 13.32 dB

10 dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz]

[Auto

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH -

DH3

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

SENSE:INT]

ALIGH ALITO 03:41:53PM Sep5, 2017

L RF DC H
Center Freq 2.441000000 GHz Trig Dal2y-200.0 ps

PNO: Wide —»— Trig: Video

IFGain:Low #Atten: 40 4B

#Avg Type: RMS TRACE

2456

Frequency

T

DET|P M MR

Ref Offset 13.32 dB
Ref 30.00 dBm

AMkr1 1.639 ms|
-7.41 dB|

Auto Tune|

10 dBidiv
Log

0.0

Center Freq|
2.441000000 GHz

. TRIG L |

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

JAuto

CF Step
1.000000 MHz|
Man

Freq Offset|
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (8001 pts)

MsG

NUMBER OF PULSES - DH3

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

STATUS

ALIGN AUTO 03:42:27 PM Sep06, 2017

L RF DC
Center Freq 2.441000000 GHz

PNO: Wide —— Trig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS 3456

Frequency

TRACE
T

DET|P H KR H

Ref Offset 13.32 dB

10 dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz]

[Auto

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH -

DH5

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

SENSE:INT]

ALIGH ALITO 103:32:54 PM Sep05, 2017

L RF DC H
Center Freq 2.441000000 GHz Trig Del2y-400.0 ps

PNO: Wide —»— Trig: Video

IFGain:Low #Atten: 40 4B

#Avg Type: RMS TRACE

2456

Frequency

T

DET|P M MR

Ref Offset 13.32 dB
Ref 30.00 dBm

AMkr1 2.887 ms|
-20.50 dB|

Auto Tune|

10 dBidiv
Log

0.0

Center Freq|
2.441000000 GHz

TRIG Ly |

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

JAuto

CF Step
1.000000 MHz|
Man

Freq Offset|
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (8001 pts)

MsG

NUMBER OF PULSES - DH5

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

STATUS

ALIGN AUTO 03:33:33PM Sep06, 2017

L RF DC
Center Freq 2.441000000 GHz

PNO: Wide —— Trig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS 3456

Frequency

TRACE
T

DET|P H KR H

Ref Offset 13.32 dB

10 dBidiv  Ref 30.00 dBm
Log

Auto Tune|

17 25 den

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz]

[Auto

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.1.5. OUTPUT POWER

50893

Date:

9/7/2017

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

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
Output o .
Frequency Limit Margin
Channel Power
(MHz) (dBm) (dBm) (dB)
Low 2402 20.15 30 -9.85
Middle 2441 20.26 30 -9.74
High 2480 20.09 30 -9.91
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
7.1.6. AVERAGE POWER
ID: 50893 Date: |9/7/2017
LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 19.89
Middle 2441 19.97
High 2480 19.81
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.1.7. 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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

ALIGN AUTO 01:51:06 PM Sep 06, 2017
#Avg Type: RMS S R Frequency

PNO: Wide —+— Trig: Free Run Avg|Hold: 100100 T

IFGain:Low #Atten: 30 dB DET

Auto Tune|
Ref Offset 13.32 dB

10 dBi/div__ Ref 33.00 dBm
Log

230 Center Freq|
130 2.400000000 GHz|
3.00

-7.00

StartFreq
-17.0 2.392500000 GHz
270

-370

Stop Freq|
2.407500000 GHz|

-47.0

570

Center 2.400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz

[ 5 [ v ] oo uto Man
N 2.402 010 GHz 23.061 dBm

N 2.400 000 GHz -38.159 dBm
2.400 000 GHz -38.159 dBm Freq Offset|

0 Hz

ALIGN AUTO. 01:54:42PM Sepis, 2017
#Avy Type: RMS TRACE 3456

PNO: Wide —» Trig:FreeRun Avg|Hold: 100/100 T
IFGain:Low #Atten: 30 dB DET!

Frequency

Auto Tune|
Ref Offset 13.34 dB
Eggsldiv Ref 30.00 dBm

Center Freq
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step
1.500000 MHz
Auto Man

Freq Offset|
0 Hz

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'
L RF S04 DC SEMSE:INT] ALIGN AUTO 101:58:07 P Sep05, 2017
4 #Avg Type: RMS TRACE]: ~3-56 Frequency

PNO: Wide —»— Trig: Free Run Avg|Hold: 100100 T
IFGain:Low #Atten: 30 dB DET

Mkr1 2.479 900 GHz|
19 dBidiy Seeffogg.e(;(;?:iaaergs’ 20.898 dBm
o0 CenterFreq
100 2.483600000 GHz,
000 0.50 dBrf)

P HNNN N

Auto Tune|

00

StartFreq
200 2.476000000 GHz|
00

-40.0

Stop Freq|

-50.0
2.491000000 GHz

-B0.0

Center 2.483500 GHz Span 15.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz
JAuto Man

I
2.479 900 GHz 20.898 dBm
2483 710 GHz -44.401 dBm
2483500 GHz -45.091 dBm Freq Offset
0 Hz|

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
L RF s0Q DL SENSEXINT] ALIGNAUTO | 01:51:56PM Sep06, 2017
#Avg Type: RMS TRACE 3456
T

Frequency

PNO: Fast —— Trig:Free Run

IFGain:Low #Atten: 30 dB DET|P MMM

Ref Offset 13.32 dB Mkr4 25.504 0 GHz

1L%gdBJdiv Ref 30.00 dBm -38.99 dBm

T
200 Center Freq

100 13.015000000 GHz|
.06 o)

Auto Tune|

0.00

-10.0
StartFreq
o 30.000000 MHZ

Stop Freq|
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 Gz

[ v | FONCTON | FONCTIONWIDTH A - |Cute Man
24020 GHz 2259 dBm
4804 0 GHz 45.61 dBm
7208 0 GHz -45.60 dBm Freq Offset|
25504 0 GHz 38.99 dBm 0 Hz
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

L RF S04

SENSE:INT]

ALIGH ALITO

01:55:31PM Sepl05, 2017

IFGain:Low

PNO: Fast —»— Trig:FreeRun

#Atten: 30 4B

#Avg Type: RMS

TRACE
T

2456

Frequency

DET|P M MR

Ref Offset 13.34 dB
1LO de/div.__ Ref 30.00 dBm
og

Mkr4 24.198 3 GHz
-39.27 dBm

Auto Tune|

7

200

100

1.8 |

Center Freq|
13.015000000 GHz

0.00

-00

-200

-30.0

-40.0

-50.0

StartFreq
30.000000 MHz|

-B0.0

Stop Freq|
26.000000000 GHz|

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts,

[ v | FONCTIoN ] FUNC H

2.4410GHz
48820 GHz
73230 GHz
24.198 3 GHz

20.83 dBm
-47.81 dBm
-46.39 dBm
-39.27 dBm

FLUNCTI!

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

L RF 50 5

SENSE:INT]

ALIGN AUTO

I ~

CF Step
2597000000 GHz|
JAuto Man

Freq Offset|
0Hz

01:58:59 PM Sep06, 2017

IFGain:Low

PNO: Fast —— Trig:Free Run

#Atten: 30 dB

#Avg Type: RMS

TRACE
T

3456

Frequency

DET|P H KRN H

Ref Offset 13.36 dB

Mkrd 25.294 3 GHz|
-38.09 dBm

10 dBidiv__ Ref 30.00 dBm
Log 1

200

100

0.90 el

Auto Tune|

CenterFreq|
13.015000000 GHz

0.00

-10.0

-200

StartFreq
30.000000 MHz

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

Sweep 2.483 5 (40001 pts

[ v | FUNCTION | FUNCTID

24800 GHz
49600 GHz
7.440 0 GHz
25204 3 GHz

20.71 dBm
4755 dBm
-47.07 dBm
-38.09 dBm
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

/I RF S08 DC ALIGMALTO _ |03:04:44 PM Sep 05, 2017 Frequenc
Center Freq 2.400000000 GHz X #Avg Type: RMS TRACE[T 3456 9 ¥
PNO: Wide —»— Trig: Free Run Avg|Hold: 100100 T

IFGain:Low #Atten: 40 4B DET!

Auto Tune|
Ref Offset 13.32 dB
1L%gBJdiv Ref 30.00 dBm

200

Center Freq|
100 2.400000000 GHz
0.00

-00

StartFreq

200 2.392500000 GHz|

-30.0

-40.0
o Stop Freq|
2.407500000 GHz|

-B0.0

Center 2.400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz|

Aute Man

I
2.402 865 GHz 23039 dBm
2.400 000 GHz 38.173 dBm
2393325 GHz 36.078 dBm Freq Offset

0 Hz|

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
L RF s0Q DL ALIGNAUTO | 03131147 PM Sepis, 2017 Frequenc
Center Freq 2.483500000 GHz ) #Avg Type: RMS TRACE[T D545 6 quency

PNO: Wide —— THig:Free Run Avg|Hold: 1001100 T
IFGain:Low #Atten: 40 dB DET

Auto Tune|
Ref Offset 13.32 dB
1L%gdBJdiv Ref 30.00 dBm

200

CenterFreq|
100 2.483500000 GHz
0.00

-10.0

StartFreq

200 2.476000000 GHz|

-30.0

-400
. Stop Freq|
2.491000000 GHz|

-60.0

Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1.500000 MHz|

FUNCTION TH T [Auto Man

L
2.476 945 GHz 20,063 dBm
2.487 400 GHz 34501 dBm
2.483 500 GHz 37.194 dBm Freq Offset

0 Hz|
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.2. Antenna A, Pmax ENHANCED DATA RATE DQPSK MODULATION
7.2.1. OUTPUT POWER
ID: 44353 | Date: | 9/18/17

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

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 mWw.

TEST PROCEDURE

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

RESULTS
Output _— .
Frequency Limit Margin
Channel Power
(MHz) (dBm) (dBm) (dB)
Low 2402 16.75 21 -4.25
Middle 2441 16.81 21 -4.19
High 2480 16.69 21 -4.31

Page 35 of 140

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.2.2. AVERAGE POWER
ID: 44353 Date: | 9/18/17

LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 14.44
Middle 2441 14.52
High 2480 14.41
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.3. Antenna A, Pmax ENHANCED DATA RATE 8PSK MODULATION

7.3.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KH2)
Low 2402 1344 1276.2
Middle 2441 1331 1247.6
High 2480 1339 1219.5
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

ALIGH ALITO 02:12:17 P Sep05, 2017

() L RF DC
Center Freq 2.402000000 GHz

SEMSE:INT]
‘ Center Freq: 2.402000000 GHz Radio Std: None

‘ #IFGa

Trig: Free Run Avg|Hold: 20/20

in:Low #Atten: 30 4B Radic Device: BTS

Ref Offset 13.32 dB

10 dBldiv Ref 20.00 dBm

Frequency

Log
100

0.on

Center Freq|
2.402000000 GHz

-10.0
-20.0

-30.0

-40.0
-60.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91 kHz #Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2762 MHz

1.344 MHz

Total Power 22.9 dBm

JAuto

CF Step
500.000 kHz|
Man

503 Hz OBW Power 99.00 %

Freq Offset|
0Hz

x dB -20.00 dB

20 dB AND 99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

SENSE:INT] ALIGN AUTO 02:15:43 PM Sep06, 2017

{ L RF
Center Freq 2.44

DC
1000000 GHz

Center Freq: 2.441000000 GHz Radio Std: None

‘ #IFGa

—— Trig:FreeRun Avg|Hold: 20720

in:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 13.34 dB

10 dBidiv Ref 20.00 dBm

Log

Frequency

100
oo

CenterFreq|
2.441000000 GHz

-10.0
-20.0

-30.0

-40.0 R

-50.0

-60.0
-70.0

Center 2.441 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2476 MHz

Total Power 21.2 dBm

[Auto

CF Step
500.000 kHz|
Man

-246 Hz OBW Power 99.00 %

Freq Offset|
0 Hz

1.331 MHz x dB -20.00 dB
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'
(l SO0 D

U L RF
Center Freq 2.480000000 GHz :
‘ ——~ Trig:Free Run

#Atten: 30 4B

ALIGH ALITO 02:20:04 PM Sep05, 2017

Radio Std: None

Frequency

SEMSE:INT]
‘ Center Freq: 2.480000000 GHz
Avg|Hold: 20/20

#IFGain:Low Radic Device: BTS

Ref Offset 13.36 dB
10 dBidiv Ref 20.00 dBm
Log

100
0.on

Center Freq|
2.480000000 GHz

-10.0

-20.0

-30.0

-40.0

-60.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 30 kHz

Span 5 MHz

#Sweep 100 ms| CF Step

500.000 kHz|
Man

#/BW 91 kHz

JAuto

Occupied Bandwidth Total Power 20.1 dBm

1.2195 MHz
-12.470 kHz
1.339 MHz

Freq Offset|

Transmit Freq Error 0 Hz|

x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.3.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

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

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
( L RF 00 DC ALIGN ALITO 02:54:48PM Sep 05, 2017
Center Freq 2.441500000 GHz ) #Avg Type: RMS TRACEI 2345 6

PNO: Wids G Trig: Free Run Avg|Hold:>100/100 T
IFGain:Low #Atten: 40 dB DET!

Frequency

Auto Tune|
Ref Offset 13.32 dB
Eggsldiv Ref 30.00 dBm

Center Freq|
2.441500000 GHz|

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.3.3. NUMBER OF HOPPING CHANNELS

LIMITS

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

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

ALIGN AUTO 52 epl, 2017 | 00 |
q 2.440000000 GHz | Avg Type: Log-Pwr 3456 Frequency
PNO: Fast o Trg:FreeRun Avg|Hold:> 1007100
: o i
IFGain:Low Atten: 28 dB

Auto Tune|
Ref Offset 13.32 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
2.440000000 GHz

StartFreq
2,390000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
10.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT)

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 2

ALIGN AUTO 03:46: 44 PM Sep06, 2017

L RF DC
Center Freq 2.415000000 GHz

#Avg Type: RMS TRacE]; -3 -56 Frequency

PNO: \Iﬁ Trig: Free Run Avg|Hold:> 1007100 T

IFGain:Low Atten: 28 dB DET|P MMM

10 dBidiv
Log

Ref Offset 13.32 dB
Ref 30.00 dBm

Auto Tune|

2.415000000 GHz|

CenterFreq|

2.400000000 GHz|

StartFreq

2.430000000 GHz|

Stop Freq|

[Auto

CF Step
3.000000 MHz|
Man

Freq Offset|
0 Hz|

Start 2.40000 GHz
Res BW 300 kHz

Stop 2.43000 GHz
#VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

ALIGN ALITO 03:49:19PM Sep 05, 2017

L RF S0Q  DC |
" Frequency
Center Freq 2.445000000 GHz #Avg Type: RMS T 258

PNO: Wids G Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 28 dB pET|P HH KN N

10 dBidiv
Log

Ref Offset 13.32 dB
Ref 30.00 dBm

Auto Tune|

2.445000000 GHz|

Center Freq

2.430000000 GHz|

StartFreq

2.460000000 GHz

Stop Freq|

Auto

CF Step
3.000000 MHz|
Man

Freq Offset|
0 Hz

Start 2.43000 GHz
Res BW 300 kHz

Stop 2.46000 GHz
#VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
u 09 DC : ALIGN AUTO 03:50:55 PM Sep06, 2017

L RF
Center Freq 2.475000000 GHz #Avy Type: RMS TRACE[. -3 056 Frequency
PNO: Wide () Trig: Free Run Avg|Hold:> 1001100 T N

IFGain:Low Atten: 28 dB DET!

Auto Tune|

Ref Offset 13.32 dB
EO dBidiv  Ref 30.00 dBm
og

CenterFreq|
2.475000000 GHz

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.3.4. AVERAGE TIME OF OCCUPANCY

LIMITS

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

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

8PSK (EDR) Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.389 30 0.117 0.4 -0.283
3DH3 1.64 16 0.262 0.4 -0.138
3DH5 2.891 11 0.318 04 -0.082
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH - DH1

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

S0 &

SENSE:INT] ALIGH ALITO 04:24:06 PM Sep05, 2017

L RF DC f
Center Freq 2.441000000 GHz Trig Delay-100.0 pys ~ #Avg Type: RMS TRACE 3456

PNO: Wide —»— Trig: Video

IFGain:Low

Frequency

T

#Atten: 40 4B DET|P M KR M

Ref Offset 13.32 dB
Ref 30.00 dBm

AMkr1 389.0 ps|
-1.28 dB|

Auto Tune|

10 dBidiv
Log

zuugt S WP

Center Freq|
2.441000000 GHz

TRIG L |

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

JAuto Man

CF Step
1.000000 MHz|

Freq Offset|
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz Sweep 1.000 ms (8001 pts)

Span 0 Hz

MsG

STATUS

NUMBER OF PULSES - DH1

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

ALIGN AUTO 0+4:24:39 PM Sep6, 2017

L RF S0Q  DC
Center Freq 2.441000000 GHz

PNO: Wide —— Trig:Free Run

IFGain:Low

Frequency

#Avg Type: RMS TRACE 3456
T

#Atten: 40 dB DET|P MR RN

10 dBidiv
Log

Ref Offset 13.32 dB
Ref 30.00 dBm

Auto Tune|

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz]

[Auto Man

CF Step
1.000000 MHz|

Freq Offset|
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz Sweep 3.160 s (1001 pts)

Span 0 Hz

MsG

STATUS
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH -

DH3

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

SENSE:INT]

ALIGH ALITO 04:19:42 P Sep05, 2017

L RF DC H
Center Freq 2.441000000 GHz Trig Dal2y-200.0 ps

PNO: Wide —»— Trig: Video

IFGain:Low #Atten: 40 4B

#Avg Type: RMS TRACE

2456

Frequency

T

DET|P M MR

Ref Offset 13.32 dB

AMkr1 1.640 ms|
-3.40 dB|

Auto Tune|

10 dBidiv  Ref 30.00 dBm
Log

zuu;t- ‘

(i

Center Freq|
2.441000000 GHz

A
v

StartFreq
2.441000000 GHz|

TRIG L |

Stop Freq|
2.441000000 GHz|

JAuto

CF Step
1.000000 MHz|
Man

Freq Offset|
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (8001 pts)

MsG

NUMBER OF PULSES - DH3

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

STATUS

ALIGN AUTO 0+4:20:10PM Sep06, 2017

L RF DC
Center Freq 2.441000000 GHz

PNO: Wide —— Trig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS 3456

Frequency

TRACE
T

DET|P H KR H

Ref Offset 13.32 dB

10 dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz]

[Auto

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH -

DH5

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

SENSE:INT]

ALIGH ALITO 04:09:35 PM Sep05, 2017

L RF DC H
Center Freq 2.441000000 GHz Trig Del2y-400.0 ps

PNO: Wide —»— Trig: Video

IFGain:Low #Atten: 40 4B

#Avg Type: RMS TRACE

2456

Frequency

T

DET|P M MR

Ref Offset 13.32 dB

AMkr1 2.891 ms|
14.86 dB

Auto Tune|

10 dBidiv  Ref 30.00 dBm
Log

0.0 4‘— ‘

9

Center Freq|
2.441000000 GHz

O

TRIG Ly |

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

JAuto

CF Step
1.000000 MHz|
Man

Freq Offset|
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (8001 pts)

MsG

NUMBER OF PULSES - DH5

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

STATUS

ALIGN AUTO 04:10:12 PM Sep06, 2017

L RF DC
Center Freq 2.441000000 GHz

PNO: Wide —— Trig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS 3456

Frequency

TRACE
T

DET|P H KR H

Ref Offset 13.32 dB

10 dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz]

[Auto

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.3.5. OUTPUT POWER

ID:

50893

Date:

9/7/2017

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

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
Output o .
Frequency Limit Margin
Channel Power
(MHz) (dBm) (dBm) (dB)
Low 2402 17.16 21 -3.84
Middle 2441 17.20 21 -3.80
High 2480 17.11 21 -3.89
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
7.3.6. AVERAGE POWER
ID: 50893 Date: |9/7/2017
LIMITS

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 (MHZz) Poevveerrzjggm)
Low 2402 14.88
Middle 2441 14.93
High 2480 14.82
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.3.7. 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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
J L

ALIGN AUTO 02:12:47 PM Sep 06, 2017
#Avg Type: RMS SRR Frequency

PNO: Wide —+— Trig: Free Run Avg|Hold: 100100 T

IFGain:Low #Atten: 30 dB DET

Auto Tune|
Ref Offset 13.32 dB

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq|
100 2.400000000 GHz|
0.00

-10.0

StartFreq

200 2.392500000 GHz

-300

-40.0

Stop Freq|
2.407500000 GHz|

-50.0

-60.0

Center 2.400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz

[ 5 [ ] fncon uto Man
N 2.401 965 GHz 21.660 dBm

N 2.400 000 GHz -18.822 dBm
2.400 000 GHz -18.822 dBm Freq Offset|

0 Hz

ALIGN AUTO. 02:16:17 P Sep 05, 2017
#Avy Type: RMS TRACE 3456 Frequency

PNO: Wide —» Trig:FreeRun Avg|Hold: 100/100 T
IFGain:Low #Atten: 30 dB DET!

Auto Tune|
Ref Offset 13.34 dB
Eggsldiv Ref 30.00 dBm

Center Freq
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step
1.500000 MHz
Auto Man

Freq Offset|
0 Hz

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'
L RF S04 DC SEMSE:INT] ALIGN AUTO 02:20:35PM Sep05, 2017
4 #Avg Type: RMS TRACE]: ~3-56 Frequency

PNO: Wide —»— Trig: Free Run Avg|Hold: 100100 T
IFGain:Low #Atten: 30 dB DET

Auto Tune|
Mkr1 2.479 990 GHz|
Ref Offset 13.36 dB
19 dBidiy Reef 3us.e00 dBm 19.040 dBm

P HNNN N

200 . Center Freq|
100 2.483500000 GHz|
0.00

-00

StartFreq
200 2.476000000 GHz|
00

-40.0

Stop Freq|
2.491000000 GHz|

-50.0

-B0.0

Center 2.483500 GHz Span 15.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz
JAuto Man

L
2.479 990 GHz 19.040 dBm
2484 415 GHz 37.433 dBm
2483500 GHz -40.048 dBm Freq Offset

0 Hz|

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F
L RF s0Q DL SENSEXINT] ALIGNAUTO | 02:13%52PM Sep06, 2017
#Avg Type: RMS TRACE 3456
T

Frequency

PNO: Fast —— Trig:Free Run

IFGain:Low #Atten: 30 dB DET|P MMM

Auto Tune|
Ref Offset 13.32 dB Mkrd 2.399 8 GHz

1L%gdBJdiv Ref 30.00 dBm -21.62 dBm

T
200 Center Freq

100 13.015000000 GHz|
.56 o)

0.00

-10.0
StartFreq
o 30.000000 MHZ

Stop Freq|
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 Gz

[ v | FONCTON | FONCTIONWIDTH A - |Cute Man
24020 GHz 21.07 dBm
4804 0 GHz -16.86 dBm
7.208 0 GHz 47.11 dBm Freq Offset|
23998 GHz 2162 dBm 0 Hz
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

L RF S04

SENSE:INT]

ALIGH ALITO

02:17:15PM Sepl05, 2017

PNO: Fast —»— Irig:FreeRun
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE

2456

Frequency

T

DET|P M MR

Ref Offset 13.34 dB

Mkr4 25.655 9 GHz
-39.11 dBm

Auto Tune|

10 dB/div__ Ref 30.00 dBm
Log

1
200

100

0.00

0.5 o)

-00

-200

-30.0

-40.0

-50.0

-B0.0

Center Freq|
13.015000000 GHz

StartFreq
30.000000 MHz|

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.483 s (40001 pts,

Stop 26.

00 GHz

7 T Fooon [
2441 0GHz 18.78 dBm
48820 GHz -45.96 dBm
7.3230GHz -48.35 dBm

25656 9 GHz 39.11 dBm

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

L RF 50 5

SENSE:INT]

ALIGN AUTO

02:21:49PM

e 06, 2017

PNO: Fast —— Trig:Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE
T

3456

CF Step
2597000000 GHz|
JAuto Man

Freq Offset|
0Hz

Frequency

DET!

P NN N

Ref Offset 13.36 dB
1L%gdBJdiv Ref 30.00 dBm

Mkrd 25.681 9 GHz|
-38.75 dBm

1

200
100

0.00
-10.0

-200

Auto Tune|

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.483 5 (40001 pts

T~ ] froon [ rowioneom
2.4800 GHz 18.78 dBm
4960 0 GHz 47.24 dBm
7.440 0 GHz -49.08 dBm

256819 GHz 38.75 dBm
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

/I RF S08 DC ALIGMALTO _ |03:55:55PM Sep 06, 2017 Frequenc
Center Freq 2.400000000 GHz X #Avg Type: RMS TRACE[T 3456 9 ¥
PNO: Wide —»— Trig: Free Run Avg|Hold: 100100 T

IFGain:Low #Atten: 40 4B DET!

Auto Tune|
Ref Offset 13.32 dB
1L%gBJdiv Ref 30.00 dBm

200

Center Freq|
100 2.400000000 GHz
0.00

-00

StartFreq

200 2.392500000 GHz|

-30.0

-40.0
o Stop Freq|
2.407500000 GHz|

-B0.0

Center 2.400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz|

Aute Man

I
2.407 020 GHz 14381 dBm
2.400 000 GHz 37.909 dBm
2.398 635 GHz 35628 dBm Freq Offset

0 Hz|

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

L RF s0Q DL ALIGNAUTO | 03:57:01PM Sep(s, 2017 Frequenc

Center Freq 2.483500000 GHz ) #Avg Type: RMS TRACE[T T SESE quency
PNO: Wide —— THig:Free Run Avg|Hold:> 1001100 T
IFGain:Low #Atten: 40 dB DET

Auto Tune|
Ref Offset 13.32 dB
1L%gdBJdiv Ref 30.00 dBm

200 } Center Freq

2.483500000 GHz|

100

0.00

-10.0

StartFreq

200 2.476000000 GHz|

-30.0

-400
. Stop Freq|
2.491000000 GHz|

-60.0

Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1.500000 MHz|

FUNCTION TH T [Auto Man

L
2.480 170 GHz 13355 dBm
2490 415 GHz 35.117 dBm
2.483 500 GHz -36.764 dBm Freq Offset

0 Hz|
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.4. Antenna A, Plow BASIC DATA RATE GFSK MODULATION

7.4.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KHz)
Low 2402 1022.0 926.67
Middle 2441 846.9 856.43
High 2480 853.0 874.27
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),30554, Conducted F

S0 &

ALIGH ALITO 11:39:09 AM Sep 06, 2017

() L RF DC
Center Freq 2.402000000 GHz

SEMSE:INT]
‘ Center Freq: 2.402000000 GHz Radio Std: None

‘ #IFGainLow

Trig: Free Run Avg|Hold: 20/20

#Atten: 30 4B Radic Device: BTS

Ref Offset 13.32 dB

10 dBldiv Ref 20.00 dBm

Frequency

Log
100

0.on

Center Freq|
2.402000000 GHz

-10.0
-20.0

-30.0
-40.0

-60.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

926.67 kHz

1.022 MHz

Total Power 9.93 dBm

JAuto

CF Step
200.000 kHz|
Man

965 Hz OBW Power 99.00 %

Freq Offset|
0Hz

x dB -20.00 dB

20 dB AND 99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

SENSE:INT] ALIGN AUTO 01:36:24 PM Sep06, 2017

DC
1000000 GHz

{ L RF
Center Freq 2.44

Center Freq: 2.441000000 GHz Radio Std: None

‘ #IFGainiLow

—— Trig:FreeRun Avg|Hold: 20720

#Atten: 30 dB Radio Device: BTS

Ref Offset 13.34 dB

10 dBidiv Ref 20.00 dBm

Log

Frequency

100
oo

CenterFreq|
2.441000000 GHz

-10.0
-20.0

-30.0

-40.0 I,

-50.0

-60.0
-70.0

Center 2.441 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

856.43 kHz

Total Power 12.7 dBm

[Auto

CF Step
200.000 kHz|
Man

1.356 kHz OBW Power 99.00 %

Freq Offset|
0 Hz

846.9 kHz x dB -20.00 dB
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

SO0 D

ALIGH ALITO 01:42:52 P Sep05, 2017

L RF
Center Freq 2.480000000 GHz

SEMSE:INT]
‘ Center Freq: 2.480000000 GHz Radio Std: None

#IFGal

Trig: Free Run Avg|Hold: 20/20

in:Low #Atten: 30 4B Radic Device: BTS

Ref Offset 13.36 dB

10 dBldiv Ref 20.00 dBm

Frequency

Log
100

0.on

-10.0

-20.0

Center Freq|
2.480000000 GHz

-30.0

-40.0

-60.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

874.27 kHz

Total Power 11.8 dBm

CF Step
200.000 kHz

JAuto Man

2.918 kHz OBW Power 99.00 %

Freq Offset|
0Hz

853.0 kHz x dB -20.00 dB
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.4.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

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
d Agilent 13:41:19 Sep 11, 2017 L Measure

APv7.100816173,38554, Conducted F a Mkrl 1.888 MHz

Ref 36 dBm #Atten 48 dB -8.13 dB Meas Off
#Peak

Log

18

4B/ Channel Power
Offst

' ‘ Occupied BH

A

C
Multi Carrier
Power
Power Stat
ccD

F
e

P

Center 2.441 500 GHz Span 5 Mz ‘ 1”‘0’{ :
#Res BH 300 kHz #\JBW 918 kHz Sweep 1 ms (1001 pts)

|
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.4.3. NUMBER OF HOPPING CHANNELS

LIMITS

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

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
5 Agilent 13:40:44 Sep 11, 2017 L

APw7.1(881617),36554, Canducted F

Fef 38 dBm Atten 3@ dB Meas Off
#Peak

Log 1
19 )
4B/ | Channel Power
Offst
. ‘ Occupied BH
AC
Multi Carrier
Power
Power Stat
CCDF
Start 2.390 80 GHz Stop 2.490 80 GHz ‘ 1”‘0’{9
#Res BW 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

Measure

]
2
|
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
# Agilent 13:37:15 Sep 11, 2017 L Measure
APY7.1(A816172,30554, Conducted F
Fef 38 dBm Atten 3@ dB Meas Off
#Peak

Log 1
52/ - Channel Power
Offst
18.8
dB Occupied BH
ol

A

C
ML 52 Multi Carrier
53 FCL Power
AR
ECt: Power Stat
FTun ccb
Swp

F
e

P
Center 2.415 80 GHz Span 30 MHz ‘ 1”‘0’{2
#Res BH 300 kHz #UBH 300 kHz Sweep 28 ms (1AL pts)

|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)
d Agilent 13:37:42 Sep 11, 2017 L Measure

APw7.1(8816172,38554, Conducted F
Ref 30 dBm Atten 30 dB Meas Off

#Peak
Channel Power
|

‘ Occupied BH

o
L

A

CP
Multi Carrier
Power
Power Stat
CCDF

M
2
|

Center 2.445 88 GHz Span 38 Mz ‘ e
#Res BH 300 kHz #UBH 300 kHz  Sweep 20 ms (1801 pts)
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)
# Agilent 13:39:54 Sep 11, 2017 L Measure
APY7.1(A816172,30554, Conducted F
Fef 38 dBm Atten 3@ dB Meas Off
#Peak

Log 1
52/ Channel Power
Offst
10.8
dB Occupied BH
0l

A

C
ML 52 Multi Carrier
53 FC Power
AR
ECt: Power Stat
FTun ccb
Swp

F
e

P
Center 2.475 80 GHz Span 30 MHz ‘ 1”‘0’{2
#Res BH 300 kHz #UBH 300 kHz Sweep 28 ms (1AL pts)

|

L
oo
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.4.4. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

IC RSS-247 (5.1) (d)

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 0.3829 32 0.123 04 -0.277
DH3 1.639 17 0.279 0.4 -0.121
DH5 2.887 9 0.260 0.4 -0.140
DH Packet | Pulse | Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3829 8 0.031 0.4 -0.369
DH3 1.639 4.25 0.070 0.4 -0.330
DH5 2.887 2.25 0.065 0.4 -0.335
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH - DH1
5 Aglent 13:52:49 Sep 11, 2017

L

Measure

APw7.1(881617),36554, Conducted F

a Mkrl 3829 ps

Ref 38 dBm #Atten 48 dB

-3.14 dB

#Peak

Meas Off

Channel Power
‘ Occupied BH

R

Center 2.441 G660 GHz
Fes BH 1 MHz

Span @ Hz
Sweep 1 ms (3001 pts)

Multi Carrier
Po
Power Stat
cC
More
1

CP
wer
DF
of 2
|

NUMBER OF PULSES - DH1
5 Agilent 13:53:07 Sep 11, 2017

Measure

APv7.1(881617),36554, Canducted F
Ref 38 dBm #Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

Center 2,441 @88 GHz
Res BH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

I ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
|
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

PULSE WIDTH - DH3
w5 Agilent 13:49:28 Sep 11, 2017 L Measure

APw7.1(8816172,38554, Conducted F a Mkrl  1.639 ms

Ref 30 dBm #Atten 48 dB -2.75 dB Meas Off
#Peak

Log ]
}jg/ Channel Power
Offst

16.8

dB Occupied BW
] ACP
&

Multi Carrier
it Power
Power Stat

‘ CCDF
Center 2.441 080 GHz Span 8 Hz ‘ 1”‘;{2
Res BH 1 MHz #BH 1 MHz Sweep 2 ms (83001 prs)

I

NUMBER OF PULSES - DH3
# Agilent 13:50:46 Sep 11, 2017 Measure

APw7.1(881617),36554, Conducted F

Ref 30 dBm #Atten 48 dB Meas Off
#Peak

Log

18

4B/ Channel Power
Offst

16.8

dB Occupied BW
- — ‘ ACP

Multi Carrier
Power

Power Stat

CCDF

Center 2.441 B8O GHz Span 8 Hz ‘ 1”‘0’{ S
Res BH 1 MHz #BH 1 MHz Sweep 3.16 5 (1081 pts)

I
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH - DH5
5 Aglent 13:43:54 Sep 11, 2017

L

Measure

Ref 38 dBm

APw7.1(881617),36554, Conducted F

#Atten 40 dB

a Mkrl  2.8387 ms

2.62 dB

#Peak

Meas Off

Channel Power
‘ Occupied BH

R

Fes BH 1 MHz

Center 2.441 G660 GHz

#YBH 1 MH=z

Span @ Hz
Sweep 4 ms (3001 pts)

Multi Carrier
P

0
Power Stat
cC
More
1

CP
wer
DF
of 2
|

NUMBER OF PULSES - DH5
5 Agilent 13:45:35 Sep 11, 2017

Measure

Ref 38 dBm

APv7.1(881617),36554, Canducted F

#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

‘ Occupied BH
A

Res BH 1 MHz

Center 2,441 @88 GHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

C
Multi Carrier
Power
Power Stat
CCD

F
e

-]
Mor

1of 2

|

Page 65 of 140

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

TEL: (510) 771-1000

FORM NO: CCSUP4701I

FAX: (510) 661-0888



REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.4.5. OUTPUT POWER

ID:

50893

Date:

9/7/2017

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

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

Output o .

Frequency Limit Margin
Channel Power

(MHz) (dBm) (dBm) (dB)
Low 2402 12.11 30 -17.89
Middle 2441 12.24 30 -17.74
High 2480 12.13 30 -17.87
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
7.4.6. AVERAGE POWER
ID: 50893 Date: |9/7/2017
LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 11.85
Middle 2441 11.96
High 2480 11.86
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),30554, Conducted F
L RE 50Q DO : ALIGN ALTO 139:30 AM Sep 06, 2017
Center Freq 2.400000000 GHz ) #Avg Type: RMS TRACE[T 345 6
PNO: Wide —+— Trig: Free Run Avg|Hold: 100100 T |

IFGain:Low #Atten: 30 dB DET!

Frequency

Auto Tune|

Ref Offset 13.32 dB
1L%gBJdiv Ref 20.00 dBm

0o Center Freq|
0.00 2.400000000 GHz|

-10.0

200
StartFreq

-30.0 2.392500000 GHz

400

-50.0
Stop Freq|

2.407500000 GHz|

-60.0

-70.0

Center 2.400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz

[ % [ v ] _FuncTion [ FUKCT uto Man
2.401 985 GHz 10546 dBm
2.400 000 GHz -45.475 dBm
2.400 000 GHz -45.475 dBm Freq Offset|
0 Hz

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

S0Q ALIGN ALITO 01:37:02PM Sep 05, 2017

Frequency

L RF OC
Center Freq 2.441000000 GHz X #Avg Type: RMS TRACE[T 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 T

IFGain:Low #Atten: 30 dB DET!

Auto Tune|
Ref Offset 13.34 dB
Eggsldiv Ref 20.00 dBm

Center Freq
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step
1.500000 MHz
Auto Man

Freq Offset|
0 Hz

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'
S0 & ALIGH ALITO 01:43:23PM Sep05, 2017

L RF DC
Center Freq 2.483500000 GHz #Avg Type: RMS TRAE[ 23456 Frequency
PNO: Wide —» Trig:FreeRun Avg|Hold: 1001100 T M

IFGain:Low #Atten: 30 4B DET!

Auto Tune|
Mkr1 2.480 020 GHz|
Ref Offset 13.36 dB
19 dBidiy Reef 2us.e00 dBm 11.065 dBm

0

100 Center Freq|
0.m 2.483500000 GHz|

-10.0

-200

StartFreq
300 2.476000000 GHz|
400

-50.0
Stop Freq|
2.491000000 GHz|

600

-0

Center 2.483500 GHz Span 15.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz
JAuto Man

L
2.480 020 GHz 11.065 dBm
2484 910 GHz -45.486 dBm
2483500 GHz -49.388 dBm Freq Offset

0 Hz|

50 9 ALIGN AUTO 11:40:13 AM Sep 06, 2017

L RF DC
Center Freq 13.015000000 GHz | e Free R #Avg Type: RMS TRTACEr 3456 Frequency
PHO: Fast —— Trig:Free Run e e

IFGain:Low #Atten: 30 dB
Ref Offset 13.32 dB Mkrd 25.732 5 GHZ Auto Tune

10 deidiv_ Ref 20.00 dBm -39.17 dBm
Log 1
e CenterFreq|

0.00 13.015000000 GHz|

00 == dE:"I
e StartFreq

e 30.000000 MHZ
-40.0

-50.0

Stop Freq|
26.000000000 GHz|

-B0.0

-70.0

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 Gz

[ v | FOCTON ] FUNCTONwWD T vl IOl Man
2.402 0 GHz 10.30 dBm
48040 GHz -45.40 dBm
7206 0 GHz 45776 dBm Freq Offset|
257325 GHz 39117 dBm oH
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

ALIGH ALITO 101:38:10PM Sep05, 2017

L RF DC
Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE 3456

Frequency

PNO: Fast ...4‘ Trig: Free Run T

IFGain:Low #Atten: 30 4B DET|F MR

Ref Offset 13.34 dB

10 dB/div__ Ref 20.00 dBm
Log

Mkr4 25.973 4 GHz
-38.87 dBm

Auto Tune|

1
100

0.00

Center Freq|
13.015000000 GHz

-10.0

-200

-300
-40.0

-S00 K

600

StartFreq
30.000000 MHz|

-0

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz

#VBW 300 kHz Sweep 2483 s (40001 pts;

2.4410GHz
48820 GHz
7.3230GHz
26.973 4 GHz

50 9

FUNC TH FLUNCTI! 3 ~

T oo

JAuto

CF Step
2597000000 GHz|
Man

12.05 dBm

-46.89 dBm
-46.67 dBm
-38.87 dBm

Freq Offset|
0Hz

ALIGN AUTO O1:44: 16 PM Sep0s, 2017

L RF DC
Center Freq 13.015000000 GHz

#Avg Type: RMS 3456

Frequency

TRACE
T

PNO: Fast _,_.‘ Trig: Free Run

IFGain:Low #Atten: 30 dB P RN

DET!

Ref Offset 13.36 dB
Ref 20.00 dBm

Mkrd 24.532 0 GHz|
-39.25 dBm

Auto Tune|

10 dBidiv
Log 1
100

0.00

EETEED |

CenterFreq|
13.015000000 GHz

-00

-200
-30.0

-40.0
-50.0 kg
-B0.0

StartFreq
30.000000 MHz

-70.0

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz

#VBW 300 kHz

24800 GHz
49600 GHz
7.440 0 GHz
245320 GHz

Sweep 2.483 5 (40001 pts

FUNCTID FUNCTION VALUE [

T T o

[Auto

CF Step
2597000000 GHz|
Man

1088 dBm

47.19 dBm
-47.46 dBm
-39.25 dBm

Freq Offset|
0 Hz
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW BANDEDGE WITH HOPPING ON
# Agilent 13:41:59 Sep 11, 2017 L Measure

APw7.1(881617),36554, Conducted F Mkrl 2.467 885 GHz

Eefk% dBm #Atten 48 dB 18.33 dBm Meas Off
&

1
o]
Channel Power
|

Occupied BH

ACP

Center 2,480 808 GHz Span 15 MHz
#Res BH 188 kHz #UBH 308 kHz  Sweep 1.467 ms (1881 pts)
Marker Trace Type * Axisg Amplitude
1 (1 Freg 2.487 885 GHz 18.33 dBm

2 1 Freg 2.488 BAA GHz -43.97 dBm
3 1 Freg 2.393 955 GHz -42.82 dBm Power Stat

Multi Carrier
Power

HIGH BANDEDGE WITH HOPPING ON
u Agilent 13:42:46 Sep 11, 2017 L Measure

APv7.1(881617),36554, Canducted F Mkrl 2.476 808 GHz

Ref 30 dBm #Atten 48 dB 8.55 dBm Meas Off
Peak
Log
10 Channel Power
dB/

Offst

Occupied BH

| ACP

Center 2.483 500 GHz Span 15 MHz
#Res BH 108 kHz #UBH 308 kHz  Sweep 1.467 ms (1081 pts)

Marker Trace Typa * Auiz Anplituda
1 (6] Freg 2.476 B8 GHz 8.55 dBm

Multi Carrier
Power

2 (1 Freg 2.434 385 GHz -41.568 dBm Power Stat
3 (6] Freqg 2.483 588 GHz -43.89 dBm CCDF

More
1of 2
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.5. Antenna A, Plow ENHANCED DATA RATE DQPSK MODULATION
7.5.1. OUTPUT POWER
ID: 44353 | Date: | 9/18/17

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

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 mwW

TEST PROCEDURE

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

RESULTS

Output _— .

Frequency Limit Margin
Channel Power

(MHz) (dBm) (dBm) (dB)
Low 2402 10.55 21 -10.45
Middle 2441 10.67 21 -10.33
High 2480 10.58 21 -10.42
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.5.2. AVERAGE POWER
ID: 44353 Date: | 7/29/17

LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 8.27
Middle 2441 8.38
High 2480 8.30
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6. Antenna A, Plow ENHANCED DATA RATE 8PSK MODULATION

7.6.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KHz)
Low 2402 1301 1200.0
Middle 2441 1367 1236.7
High 2480 1329 1247.2
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

S0 &

ALIGH ALITO 02:02:01PM Sep05, 2017

() L RF DC
Center Freq 2.402000000 GHz

SEMSE:INT]
‘ Center Freq: 2.402000000 GHz Radio Std: None

‘ #IFGainLow

Trig: Free Run Avg|Hold: 20/20

#Atten: 30 4B Radic Device: BTS

Ref Offset 13.32 dB

10 dBldiv Ref 20.00 dBm

Frequency

Log
100

0.on

Center Freq|
2.402000000 GHz

-10.0
-20.0

-30.0
-40.0

-60.0

-50.0 i

-70.0

J

Center 2.402 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91 kHz #Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2000 MHz

17.192 kHz
1.301 MHz

Total Power 8.98 dBm

JAuto

CF Step
500.000 kHz|
Man

OBW Power 99.00 %

Freq Offset|
0Hz

x dB -20.00 dB

20 dB AND 99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

50 9

SENSE:INT] ALIGN AUTO 02:05:10PM Sep06, 2017

DC
1000000 GHz

{ L RF
Center Freq 2.44

Center Freq: 2.441000000 GHz Radio Std: None

‘ #IFGainiLow

—— Trig:FreeRun Avg|Hold: 20720

#Atten: 30 dB Radio Device: BTS

Ref Offset 13.34 dB

10 dBidiv Ref 20.00 dBm

Log

Frequency

100
oo

CenterFreq|
2.441000000 GHz

-10.0
-20.0

-30.0

-40.0

-50.0 [tk it A"

-60.0
-70.0

Center 2.441 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2369 MHz

1.367 MHz

Total Power 10.5 dBm

[Auto

CF Step
500.000 kHz|
Man

6.530 kHz OBW Power 99.00 %

Freq Offset|
0 Hz

x dB -20.00 dB
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

20 dB AND 99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'

SO0 D

ALIGH ALITO 02:08:51PM Sep05, 2017

L RF
Center Freq 2.480000000 GHz

SEMSE:INT]
‘ Center Freq: 2.480000000 GHz Radio Std: None

‘ #IFGainLow

Trig: Free Run Avg|Hold: 20/20

#Atten: 30 4B Radic Device: BTS

Ref Offset 13.36 dB

10 dBldiv Ref 20.00 dBm

Frequency

Log
100

0.on

-10.0

-20.0

Center Freq|
2.480000000 GHz

-30.0

-40.0

-50.0 Jk P T R

-60.0

-70.0

Center 2.48 GHz
#Res BW 30 kHz

Span 5 MHz
#Sweep 100 ms|

#/BW 91 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2472 MHz

4.063 kHz
1.329 MHz

Total Power 10.2 dBm

CF Step
500.000 kHz|
JAuto Man

OBW Power 99.00 %

Freq Offset|
0Hz

x dB -20.00 dB
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

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
w5 Agilent 14:62:46 Sep 11, 2017 L Measure

APv7.100816173,38554, Conducted F a Mkrl 1.888 MHz

Ref 30 dBm #Atten 48 dB -0.28 dB Meas Off
#Peak

Log

10 Channel Power
dB/ )

Offst

16.8
dB Occupied BH

A

#PAva

CcP
M1 32 Multi Carrier
$3 FC Power
als!
ECb: Power Stat
FTun CCDF
Swp
Center 2.441 580 GHz Span 5 MHz ‘ 1”‘;{‘;
#Res BH 30@ kHz #UVBH 91@ kHz Sweep 1 ms (1081 pts)
I
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.3. NUMBER OF HOPPING CHANNELS

LIMITS

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

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
5 Agilent 14:01:30 Sep 11, 2017 L

APw7.1(881617),36554, Canducted F

Fef 38 dBm Atten 3@ dB Meas Off
#Peak

Log 1
19 )
4B/ Channel Power
Offst
. ‘ Occupied BH
AC
Multi Carrier
Power
Power Stat
CCDF
Start 2.390 8 GHz Stop 2.490 8 GHz ‘ 1”‘0’{9
#Res BW 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

Measure

]
2
|

Page 79 of 140

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
# Agilent 13:55:04 Sep 11, 2017 L Measure
APY7.1(A816172,30554, Conducted F
Fef 38 dBm Atten 3@ dB Meas Off

#Peak
Lng 1
10 Channel Power
dB/ N )
Offst ]
10.8
dB Occupied BH
0l

A

C
ML 52 Multi Carrier
53 FC Power
AR
ECt: Power Stat
FTun ccb
Swp

F
e

P
Center 2.415 80 GHz Span 30 MHz ‘ 1”‘0’{2
#Res BH 300 kHz #UBH 300 kHz Sweep 28 ms (1AL pts)

|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)
d# Agilent 13:59:15 Sep 11, 2017 L Measure

APw7.1(8816172,38554, Conducted F
Ref 30 dBm Atten 30 dB Meas Off

#Peak
Channel Power
‘ Occupied BH

o
=

A

CP
Multi Carrier
Power
Power Stat
CCDF

M
2
|

Center 2.445 88 GHz Span 38 Mz ‘ e
#Res BH 300 kHz #UBH 300 kHz  Sweep 20 ms (1801 pts)
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)
# Agilent 14:00:09 Sep 11, 2017 L Measure
APY7.1(A816172,30554, Conducted F
Fef 38 dBm Atten 3@ dB Meas Off
#Peak

Log 1
52/ Channel Power
Offst
10.8
dB Occupied BH
0l

A

C
ML 52 Multi Carrier
53 FC Power
AR
ECt: Power Stat
FTun ccb
Swp

F
e

P
Center 2.475 80 GHz Span 30 MHz ‘ 1”‘0’{2
#Res BH 300 kHz #UBH 300 kHz Sweep 28 ms (1AL pts)

|

|
—
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.4. AVERAGE TIME OF OCCUPANCY

LIMITS

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

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

8PSK (EDR) Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.389 31 0.121 0.4 -0.279
3DH3 1.072 16 0.172 0.4 -0.228
3DH5 2.89 9 0.260 04 -0.140
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH - 3DH1
d# Agilent 14:22:01 Sep 11, 2017

L

Measure

Ref 38 dBm

APw7.1(881617),36554, Conducted F

#Atten 40 dB

a Mkrl 389 ps

-5.95 dB

#Peak

Meas Off

Channel Power

Occupied BH

fill

ACP

Fes BH 1 MHz

Center 2.441 G660 GHz

#YBH 1 MH=z

Span @ Hz
Sweep 1 ms (3001 pts)

Multi Carrier

-
o
=
1]
=

Power Stat

—

=X o
[=1=] o
= ]
ro (D |

NUMBER OF PULSES - 3DH1
5 Agilent 14:23:45 Sep 11, 2017

Measure

Ref 38 dBm

APv7.1(881617),36554, Canducted F

#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

il

Res BH 1 MHz

Center 2,441 @88 GHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

-
(=]
=
1]
=

ACP

Multi Carrier

Power Stat

—

=X o
[=1=] o
= a
ro D i |
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH - 3DH3
5 Aglent 14:18:48 Sep 11, 2017

L

Measure

Ref 38 dBm

APY7.1(881617,30554, Conducted F
#Atten 40 dB

a Mkrl  1.672 ms
-0.78 dB

#Peak

Meas Off

Channel Power
‘ Occupied BH

R

Center 2.441 G660 GHz
Fes BH 1 MHz

#YBH 1 MH=z

Span @ Hz
Sweep 2 ms (3001 pts)

Multi Carrier
P

0
Power Stat
cC
More
1

CP
wer
DF
of 2
|

NUMBER OF PULSES - 3DH3
5 Agilent 14:19:21 Sep 11, 2017

Measure

Ref 38 dBm

APY7.1(A816172,30554, Conducted F
#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

‘ Occupied BH
A

Center 2,441 @88 GHz
Res BH 1 MHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

C
Multi Carrier
Power
Power Stat
CCD

F
e

-]
Mor

1of 2

|
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

PULSE WIDTH - 3DH5
5 Aglent 14:29:50 Sep 11, 2017

L

Measure

Ref 38 dBm

APY7.1(881617,30554, Conducted F
#Atten 40 dB

a Mkrl 289 ms

4.26 dB

#Peak

Meas Off

Channel Power
‘ Occupied BH

R

Center 2.441 G660 GHz
Fes BH 1 MHz

#YBH 1 MH=z

Span @ Hz
Sweep 4 ms (3001 pts)

Multi Carrier
P

0
Power Stat
cC
More
1

CP
wer
DF
of 2
|

NUMBER OF PULSES - 3DH5
5 Agilent 14:31:07 Sep 11, 2017

Measure

Ref 38 dBm

APY7.1(A816172,30554, Conducted F
#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

‘ Occupied BH
A

Center 2,441 @88 GHz
Res BH 1 MHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

C
Multi Carrier
Power
Power Stat
CCD

F
e

-]
Mor

1of 2

|
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.6.5. OUTPUT POWER

ID:

50893

Date:

9/7/2017

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

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

Output o .

Frequency Limit Margin
Channel Power

(MHz) (dBm) (dBm) (dB)
Low 2402 10.63 21 -20.37
Middle 2441 10.72 21 -20.28
High 2480 10.62 21 -20.38
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
7.6.6. AVERAGE POWER
ID: 50893 Date: |9/7/2017
LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 8.39
Middle 2441 8.47
High 2480 8.36

Page 87 of 140

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.7. 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: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F

L RF 505

ALIGN AUTO

02:02:35 PM Sep05, 2017

1 DC
Center Freq 2.400000000 GHz

PNO: Wide —+— Trig: Free Run
IFGain:Love #Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 1001100

TRACE
T

3456

Frequency

DET!

Ref Offset 13.32 dB

m

Auto Tune|

10 dB/div__ Ref 20.00 dB
Log

100

0.00

Center Freq|
2.400000000 GHz|

-10.0

-20.0

-30.0

-400

StartFreq
2.392500000 GHz|

-50.0

-60.0

-70.0

Stop Freq|
2.407500000 GHz|

Center 2.400000 GHz
#Res BW 100 kHz

Agilent Spectrum Analyzer - APv7.
(l S0Q

#VBW 300 kHz

L ]
2.401 980 GHz 7674 dBm
2.400 000 GHz -40.192 dBm
2.399 580 GHz 36.541 dBm

1(081617),44353, Conducted F

ALIGN ALITO

Span 15.00 MHz
Sweep 1.467 ms (1001 pts)

FUNCTION FUMCT|

CF Step
1.600000 MHz
JAuto Man

Freq Offset|
0 Hz|

02:05:39PM Sep 05, 2017

d L RF
Center Freq 2.441000

Do
000 GHz

PNO: Wide —» Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 13.34 dB

#Avy Type: RMS
Avg|Hold: 1001100

TRACE
T

2456

Frequency

DET!

Auto Tune|

10 dBlidiv  Ref 20.00 dBm
Log

Center Freq
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step
1.500000 MHz
Auto Man

Center 2.441000 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 15.

00 MHz

Sweep 1.467 ms (1001 pts)

STATUS
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv7.1(08161
S0 &

7),44353, Conducted F

ALIGH ALITO 02:09: 18P Sep05, 2017

L RF DC
Center Freq 2.483500000 GHz

PNO: Wide —»— Trig: Free Run

IFGain:Low #Atten: 30 4B

#Avg Type: RMS TRACE 3456

Frequency

Avg|Hold: 1001100 T

DET|F MM NN N

Ref Offset 13.36 dB
1LO dB/div.__ Ref 20.00 dBm
og

MKr1 2.479 990 GHz
8.925 dBm

Auto Tune|

100 .

0.00

-10.0

11,07 by

Center Freq|
2.483500000 GHz

-200

-300
-40.0

StartFreq
2.476000000 GHz|

-50.0

600

-0

Stop Freq|
2.491000000 GHz|

Center 2483500 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz,
Sweep 1.467 ms (1001 pts)

50 9

2.479 990 GHz
2.484 460 GHz
2.483 500 GHz

8925 dBm
-43.182 dBm
-43.350 dBm

ALIGN AUTO 02:03:28PM Sep06, 2017

CF Step
1500000 MHz|

JAuto Man

Freq Offset|
0Hz

L RF DC
Center Freq 13.015000000

GHz |
PNO: Fast —— 1rig:Free Run

IFGain:Low #Atten: 30 dB

#Avg Type: RMS TRACE 3456
T

Frequency

DET|P H KRN H

Ref Offset 13.32 dB
Ref 20.00 dBm

Mkrd 25.620 2 GHz|
-39.23 dBm

Auto Tune|

10 dBidiv
Log 1
100

0.00
-00

CenterFreq|
13.015000000 GHz

-200
-30.0

-40.0

-50.0
-B0.0

StartFreq
30.000000 MHz

-70.0

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

24020 GHz
48040GHz
7206 0 GHz
25,620 2 GHz

T T oo

6.68 dBm
47.15 dBm
-45.13 dBm
-39.23 dBm

Sweep 2.483 5 (40001 pts

FUNCTID FUNCTION VALUE [

CF Step
2597000000 GHz|
[Auto Man

Freq Offset|
0 Hz

Page 90 of 140

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT,

CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

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



REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv7.1(081617),44353, Conducted F'
S0 & ALIGH ALITO 02:06:30 M Sep05, 2017

L RF OC
Center Freq 13.015000000 GHz | . #Avg Type: RMS TRACE[L D3 56 Frequency
PNO: Fast —»— Trig:FreeRun T e
IFGain:Low #Atten: 30 4B DET!

Auto Tune|
Mkrd 25.641 6 GHZ]
Ref Offset 13.34 dB
1L%gBldiv Reef 2us.e00 dBm -38.56 dBm

7
100 Center Freq|

0.00 13.015000000 GHz

~10.52 o)

-10.0

-200

StartFreq
30.000000 MHz|

-300

A
-40.0 '
o M

600

Stop Freq|
26.000000000 GHz|

-0

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|

A 7 7 8 A T O ~ |t Man

24410 GHz 868 dBm
48820 GHz -46.15 dBm
73230GHz 48.23 dBm Freq Offset|
256416 GHz -38.56 dBm 0Hz

50 9 ALIGN AUTO 02:10:14PM Sep06, 2017

L RF DC
Center Freq 13.015000000 GHz #Avg Type: RMS TRTACE 5456

n _,_.‘ Trig: Free Run
PHO: Fast g DET|P HRLRLR

IFGain:Low #Atten: 30 dB
Ref Offset 13.36 dB Mkrd 24.005 5 GHz| Auto Tune

10 deidiv_ Ref 20.00 dBm -38.88 dBm
Log 1
e CenterFreq|

0.00 13.015000000 GHz|
100 1107 cr

Frequency

e StartFreq

=u 30000000 MHz|
-40.0 L

-50.0 ko

Stop Freq|
26.000000000 GHz|

-B0.0

-70.0

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 Gz

v ] foenon ] rUNCTonwD T vl IOl Man
2.480 0 GHz 839 dBm
4960 0 GHz 47.20 dBm
7.440 0 GHz 4697 dBm Freq Offset|
24.005 5 GHz -38.68 dBm 0 Hz|
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

LOW BANDEDGE WITH HOPPING ON

4 Agilent 14:93:54 Sep 11, 2017 L

Measure

Feak

APw7.1(881617),36554, Conducted F

Ref 38 dBm #Atten 48 dB 8.58 dBm

Mkrl 2.463 165 GHz

Meas Off

Channel Power

Occupied BH

ACP

Center 2,408 B0 GHz
#Res BH 108 kHz

Span 15 MHz
#UBH 308 kHz  Sweep 1.467 ms (1081 pts)

Marker
1
2
3

Trace

(6D
(6]
(1

Type

Freg
Freg
Freg

* Axisg Amplitude
2.483 165 GHz 8.58 dBm
2.488 B8E GHz -43.37 dBm
2.399 918 GHz -48.468 dBm

Multi Carrier

Power

Power Stat
CCDF

HIGH BANDEDGE WITH HOPPING ON

w5 Agilent 14:04:59 Sep 11, 2017 L

Measure

Peak
Log
14
dB/
Offst

APv7.1(881617),36554, Canducted F

Ref 38 dBm #Atten 48 dB 8.86 dBm

Mkrl 2.477 820 GHz

Meas Off

1

Channel Power

Occupied BH

ACP

Center 2.483 560 GHz
#Res BH 108 kHz

Span 15 MHz
#JBH 308 kHz  Sweep 1.467 ms (1001 pts)

Markar

1
2
3

Trace
1
(1
(6]

Typa
Freg
Freg
Freg

* Auiz Anplituda
2.477 828 GHz 8.86 dBm
2.484 145 GHz -41.14 dBm
2.483 588 GHz -43.68 dBm

Multi Carrier

Power

Power Stat
CCDF

More
1of 2
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

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

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

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

For final scans 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 (10 Hz) video
bandwidth with peak detector for average measurements.

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak-> this is a note from Radiated automation
software. When the frequency is below 1G, software is using RB=100kHz; when the frequency is
above 1G, software is using RB=1MHz.

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

Page 93 of 140

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701I

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.2. Antenna A, Pmax BASIC DATA RATE GFSK MODULATION

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont - Chomber F

125
Restricted Bandedge

Pro ject Number:
Client:

Config:EUT Only
Mode :BT GFSK 2482MHz
185 Tested by:568820

115

g5

85

75 Peak Lim

£
~
>
5
0
T

65

Average Limit (dBulU/m)

55

IO T O RO TR TR U URT VOO (NTC RV VRNVNTY | ATRITE 1 TYRVTINPY LY WV O WA 1

45

.31 0. 5MHz/
Frequency (GHz)

Range (GHiz) RBU/UBH Ref/Atin  Det/Avg Type Suesp te  $oups/Mode Position| Range (GHz)
1:2.31-2.415 1M(-3dB)/ 31 1e7/1@ PEAK/Pur Avg(RMS) ImsecCAuto) 2:2.31-2.415

P ositi RBH/UBH Ref/Attn  Det/Avg Type Sucep Pte #oups/Mode Fosition
8A00  MAXH 144 degs 1M(-3d8)/18 @/18 PERK/UGI4 fivg 8.2sec(Autc) 60O 1/URIT 144 degs 29)

ow Chonnel Bandedge - H.TST 38915 16 Jun 2615 Rev 9.5 A1 Dec 2616

Marker Frequency Meter Det AFT119 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)
1 *2.39 40.43 Pk 31.9 -21 51.33 - - 74 -22.67 144 290 H
2 *2.389 42.1 Pk 31.9 -20.9 53.1 - - 74 -20.9 144 290 H
3 *2.39 29.8 VAILT 31.9 -21 40.7 54 -13.3 - - 144 290 H
4 *2.39 29.81 VAILT 31.9 -21 40.71 54 -13.29 - - 144 290 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW CHANNEL VERTICAL

UL Fremont - Chamber F

12

Restricted Bandedge

Project Number:
Client:

Config:EUT Onl

Mode :BT GFSK 24@2MHz
185 Tested by:58820

115

g5

85

75

£
~
>
3
0
T

65

Average Limit (dBul/m)

55

45

35

2. 31 18.5MH=z/ 2.415
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type ueey s #Sups/Mode Position| Range C(GHz) RBU/UBU Ref/Attn  Det/Avg Type ueey Pts  #3ups/Mode Position

Lou Channel Bandedge - U.TST 38915 16 Jun 2015 Rev 9.5 Bl Dec 2016

Marker Frequency Meter Det AFT119 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)
1 *2.39 39.57 Pk 31.9 -21 50.47 - - 74 -23.53 175 341 Vv
2 *2.346 42.09 Pk 31.7 -21 52.79 - - 74 -21.21 175 341 1
3 *2.39 29.81 VALT 31.9 -21 40.71 54 -13.29 - - 175 341 1
4 *2.39 29.82 VALT 31.9 -21 40.72 54 -13.28 - - 175 341 Vv

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL
UL Fremont - Chomber F 7 Sep 2B17 15:36:23
Restricted Bandedge

Project Number:
Client:

Config:EUT Only

Mode :BT GFSK 2488MHz
Tested by:58820

125

imit CdBuU/n

£
~
>
3
[ie]
T

erage Limit CdB.

.563
Frequency (GHz)

REW/UBW Ref/Attn  Det/Avy Type

Range (GHz) e Sueep Pte toups/Mode Fosition| Range (Gz) RBU/UBI Ref/Attn  Det/fvg Type Sucep Pts #oups/Mode Fosition
1:2746-2.563 M(-3dB)/3  IB7/18 PEAK/Pur Avg(RMS) Imsec(Aute)  BAGG  MAXH 147 degs | 2:2746-2.563 @7/16 PEAKAUalt fivg 8= 7 degs 3

1M(-3dB)/18 echute) 8088 1/URIT 14

High Channel Bandedge - H.TST 38915 16 Jun 2815 Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 *2.484 47.58 Pk 32.1 -21 58.68 - - 74 -15.32 147 387 H
2 *2.484 49.08 Pk 32.1 -21 60.18 - - 74 -13.82 147 387 H
3 *2.484 36.81 VAILT 32.1 -21 47.91 54 -6.09 - - 147 387 H
4 *2.484 34.69 VALT 32.2 -21 45.89 54 -8.11 - - 147 387 H

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL VERTICAL

UL Fremont - Chamber F 7 Sep 2B17 15:53:18
Restricted Bandedge

Project Number:
Client:

Config:EUT Onl

Mode :BT GFSK 2488MHz
185 Tested by:58820

12

115

g5

85

75 imit CdBu

£
~
>
3
0
T

65

e Limit CdB

55

45

35

2.46 18. 3MHz/ .563
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type ueey < #Sups/Mode Position| Range C(GHz) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #3ups/Mode Position

High Channel Bandedge - U.TST 38915 16 Jun 2815 Rev 9.5 Bl Dec 2016

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 46.33 Pk 32.1 -21 57.43 - - 74 -16.57 177 322 \
2 *2.484 47.89 Pk 32.1 -21 58.99 - - 74 -15.01 177 322 1
3 *2.484 36.99 VALT 32.1 -21 48.09 54 -5.91 - - 177 322 1
4 *2.485 34.61 VALT 32.2 -21 45.81 54 -8.19 - - 177 322 Vv

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HEUL Fremont - Chamber F 13 Sep 2817 80:38:39

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Canfig:EUT Only
Mode:BT GFSK 2402MHz
Tested by: 12482

FPeak Limit CeBulU/m”

(dBul/m2

Avg —imit (dBul/m)

5 MM

Kisohid L skl
W

19
Frequency (GHz)

Rarge () RV Ref/ftn  Det/Avg Tupe E Fopolloe  Fosition Range (&2 REWUB Ref /At Det/Aug Tupe
i3 330

r usep Pls Sueep Pts Foupe/Miods Fosition
1 HC38)/ Bk 1B0/16 PERK/Pir AgiRtS)  Sonsec(Putc) 6OE P B-360dege H M2/ €1/8 PERK/Pur Fvg(RIS)  Mnsee(huto! 18k

Ak B-360degs H

BT _GFS< HARM 2482.DFT 38915 16 Jun 2015 Rev 9 5 B1 Dec 2816

LOW CHANNEL VERTICAL

HEUL Fremont - Chamber F 13 Sep 2817 80:38:39

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Config EUT Only

Mode BT GFSK 24B2MHz
Tested by: 12482

Peak Limit CeBul/m:

(dBul/ml

Avg —imit (dBul/m)

[iZ]
Frequency (GHz)

Rarge (60) REL/UB Ref/ficn  Det/fvg Tupe ) Ptz Foups/lodk  Position Range (@) REUBU Ref /Rt Det/ivg Tupe Sueep Pto Foupe/Mods Position

BT _GFS<_HARM 2482.DFT 38315 {6 Jun 2815 Rev 9 5 B Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.573 41.19 PKFH 27.4 -22 46.59 - - 74 -27.41 110 122 H
*1.574 28.78 VALT 27.4 -22 34.18 54 -19.82 - - 110 122 H
2 *2.259 40.68 PKFH 31.8 -21 51.48 - - 74 -22.52 327 238 )
*2.257 28.68 VALT 31.8 -21 39.48 54 -14.52 - - 327 238 )
3 *4.56 38.24 PKFH 34.1 -27.6 44.74 - - 74 -29.26 59 340 H
*4.562 25.67 VALT 34.1 -27.6 32.17 54 -21.83 - - 59 340 H
4 *11.991 34.04 PKFH 39.3 -22.5 50.84 - - 74 -23.16 75 285 H
*11.99 22.89 VALT 39.3 -22.5 39.69 54 -14.31 - - 75 285 H
5 *4.6 37.08 PKFH 34.1 -27.9 43.28 - - 74 -30.72 247 132 Vv
* 4.602 26.02 VALT 34.1 -27.9 32.22 54 -21.78 - - 247 132 \
6 *15.772 35.35 PKFH 41.9 -22.2 55.05 - - 74 -18.95 238 221 \
*15.77 23.42 VALT 41.8 -22.2 43.02 54 -10.98 - - 238 221 )

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

MID CHANNEL HORIZONTAL

HEUL Fremont - Chamber F 13 Sep 2817 80:59:29

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Canfig:EUT Only
Mode:BT GFSK 2441MHz
Tested by: 12482

FPeak Limit CeBulU/m”

(dBul/m2

Avg —imit (dBul/m)

e ™

M
g M A

19
Frequency (GHz)

Rarge () RV Ref/ftn  Det/Avg Tupe Sueep Ptz faups/lok  Fosition Range (&2 REWUB Ref /At Det/Aug Tupe Sueep Pts Foupe/Miods Fosition
(REE] HC38)/ Bk 1B0/16 PERK/Pir AgiRtS)  Sonsec(Putc) 6OE P B-3Eldegs H | 3:318 M2/ €1/8 PERK/Pur Aug (RIS Mlrsec(huto) 18k HA B-3degs H

BT GFS< HARM 2441.DFT 38915 16 Jun 2815 Rev 9 5 B1 Dec 2816

MID CHANNEL VERTICAL

HEUL Fremont - Chamber F 13 Sep 2817 00:59:29

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Config EUT Only

Mode BT GFSK 2441MHz
Tested by: 12482

Peak Limit CeBul/m:

(dBul/ml

Avg —imit (dBul/m)

[iZ]
Frequency (GHz)

Rarge (60) REL/UB Ref/ficn  Det/fvg Tupe ) Ptz Foups/lodk  Position Range (@) REUBU Ref /Rt Det/ivg Tupe Sueep Pto Foupe/Mods Position

BT _GFS<_HARM 2441.DFT 38315 {6 Jun 2815 Rev 9 5 B Dec 2816

Page 100 of 140

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: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.481 41.04 PKFH 28 -22 47.04 - - 74 -26.96 218 159 H
*1.481 28.9 VAT 28 -22 34.9 54 -19.1 - - 218 159 H
2 *2.226 40.49 PKFH 31.9 -21.1 51.29 - - 74 -22.71 60 182 \
*2.227 28.71 VALT 31.9 -21.1 39.51 54 -14.49 - - 60 182 \
3 *4.739 38.83 PKFH 34.1 -28.2 44.73 - - 74 -29.27 307 182 H
*4.739 26.34 VAT 34.1 -28.2 32.24 54 -21.76 - - 307 182 H
4 *10.916 34.61 PKFH 37.9 -21.1 51.41 - - 74 -22.59 72 353 H
*10.913 22.41 VAILT 37.9 -21.1 39.21 54 -14.79 - - 72 353 H
5 *4.941 37.38 PKFH 34.2 -28.3 43.28 - - 74 -30.72 102 118 \
*4.941 25.93 VAT 34.2 -28.3 31.83 54 -22.17 - - 102 118 \
6 *11.15 34.69 PKFH 38.1 -21.6 51.19 - - 74 -22.81 142 117 \
*11.149 22.62 VAILT 38.1 -21.6 39.12 54 -14.88 - - 142 117 \

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL HORIZONTAL

HEUL Fremont - Chamber F 13 Sep 2817 @81:22:58

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Canfig:EUT Only
Mode:BT GFSK 2480MHz
Tested by: 12482

FPeak Limit CeBulU/m”

(dBul/m2

Avg —imit (dBul/m)

AL ol
i

19
Frequency (GHz)

Rarge () RV Ref/ftn  Det/Avg Tupe Sueep Ptz faups/lok  Fosition Range (&2 REWUB Ref /At Det/Aug Tupe Sueep Pts Foupe/Miods Fosition
(REE] HC38)/ Bk 1B0/16 PERK/Pir AgiRtS)  Sonsec(Putc) 6OE P B-3Eldegs H | 3:318 M2/ €1/8 PERK/Pur Aug (RIS Mlrsec(huto) 18k HA B-3degs H

BT _GFS< HARM 2480.DFT 38915 16 Jun 2815 Rev 9 5 B1 Dec 2816

HIGH CHANNEL VERTICAL

HEUL Fremont - Chamber F 13 Sep 2817 81:22:58

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Config EUT Only

Mode BT GFSK 2488MHz
Tested by: 12482

Peak Limit CeBul/m:

(dBul/ml

Avg —imit (dBul/m)

[iZ]
Frequency (GHz)

Rarge (60) REL/UB Ref/ficn  Det/fvg Tupe ) Ptz Foups/lodk  Position Range (@) REUBU Ref /Rt Det/ivg Tupe Sueep Pto Foupe/Mods Position

BT _GFS<_HARM_2480.DFT 38315 {6 Jun 2815 Rev 9 5 B Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuV) (dBuv/m) (dB)
1 *1.489 40.9 PKFH 27.9 -22 46.8 - - 74 -27.2 49 112 H
*1.487 28.91 VAT 27.9 -22 34.81 54 -19.19 - - 49 112 H
2 *1.365 40.59 PKFH 29.4 -22.1 47.89 - - 74 -26.11 349 209 )
*1.366 28.92 VALT 29.4 -22.1 36.22 54 -17.78 - - 349 209 )
3 *7.497 36.18 PKFH 36.1 -25.2 47.08 - - 74 -26.92 66 341 H
*7.498 23.94 VAT 36.1 -25.2 34.84 54 -19.16 - - 66 341 H
4 *11.448 35.62 PKFH 38.3 -21.8 52.12 - - 74 -21.88 269 173 H
*11.446 22.78 VALT 38.3 -21.8 39.28 54 -14.72 - - 269 173 H
5 *4.856 36.66 PKFH 34.2 -27.6 43.26 - - 74 -30.74 123 231 Vv
* 4.855 25.18 VAT 34.2 -27.6 31.78 54 -22.22 - - 123 231 \
6 *15.49 35.53 PKFH 41.4 -22.3 54.63 - - 74 -19.37 41 274 \
*15.489 23.63 VALT 41.4 -22.4 42.63 54 -11.37 - - 41 274 )

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.3. Antenna A, Pmax ENHANCED DATA RATE 8PSK MODULATION

8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
~UL Fremont — Chamber F 22 Aug 2817 16:82:88
Restricted Bondedge

1z

Project Number:
Config:EUT Only
Mode 1BPSK 24B2MH=
Tested by:58828

3
~
>

35
i}
-

Limit (dBuU

ksl e it sl ghab st i Lkl

31 18 .5MH=z/ 2.
Frequency (GHz)

Range (6Hz) RBLI/UBW Ref/Attn Det/Avg Ty
1:2231-2.415 THC-3dB;

pe Sucep Pie  ¥Sups/fode Position Range CGHz) e Ref/Attn  Det/fvg Type Sueep Pts  ¥oupa/Mode Fasition
D/ 1BT/18 PERK/Par Avg(RMS)  tmsec(ute)  BEEB  MAXH 144 degs 337 { 2:2.31-2.415 1H(-3dB)/18 97/18 PEAK/UaIE fvg 3.2sec(uto) 8088 1/ARIT

144 degs 337 cn

Low Channel Bondedge - H.TST 38915 16 Jun 2815 Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dBuv/ (dB)
m)
1 *2.39 40.19 Pk 31.9 -21 51.09 - - 74 -22.91 144 337 H
2 *2.386 41.84 Pk 31.8 -20.9 52.74 - - 74 -21.26 144 337 H
3 *2.39 30.02 VAILT 31.9 -21 40.92 54 -13.08 - - 144 337 H
4 *2.39 30.01 VAILT 31.9 -21 40.91 54 -13.09 - - 144 337 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW CHANNEL VERTICAL

UL Fremont - Chamber F 22 Aug 2817 16:087:49

Restricted Bondedge

Project Number:
Config:EUT Only
Modle 1BPSK 2482MH=
Tested by:50828

t (dBulU/m)

3
~
>

3
@
-

Averoge LLimit (dBul

18 . 5MH=z/
Frequency (GHz)

Range (GHz) REU/UB0 Ref/Attn  Det/fvg Type Suep Pte  #5ups/fode Position Range (GHz) REW/UBl Ref/Attn  Det/Avg Tuype weey Pts  #oups/Mode Fasition

ow Channel Bondedge - U.TST 38915 16 Jun 2815 Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 39.83 Pk 31.9 -21 50.73 - - 74 -23.27 176 364 \
2 *2.384 41.76 Pk 31.8 -20.9 52.66 - - 74 -21.34 176 364 \
3 *2.39 29.85 VALT 31.9 -21 40.75 54 -13.25 - - 176 364 Vv
4 *2.39 29.86 VAT 31.9 -21 40.76 54 -13.24 - - 176 364 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL
UL Fremont - Chamber F 22 Aug 2817 16:19:26
Restricted Bondedge

125

Project Number:
Config:EUT Only
Mode 1BPSK 2488MH=
Tested by:50828

3
~
>

35
@
-

e Limit (dE

RN N TR YR TN TR A TR

Frequency (GHz)

Range (GHz) REU/UB Ref/Attn  Det/fvg ¥ups /Mode
1:2.45-2.563

U Tupe Suep Pie Position Range (6Hz) REW/UBI Ref/Attn  Det/Avg Type weey Pts  ¥owpa/Mode Fasit
HC-38)/M  167/18 PERK/Pir Avg(RMS)  Tnsec(futo)  8APD  MAXH 148 degs 354 { 2:2.46-2.563 1H(-3dB)/18 @/18  PEA Beec(huto) 8888  1/RIT

PEAKAa |t fivg 148 degs 354 cn

High Channel Bandedge - H.TST 38915 {6 Jun 2615 Rev 9.5 @81 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dB)
1 *2.484 50.35 Pk 32.1 -21 61.45 - - 74 -12.55 148 354 H
2 *2.484 49.63 Pk 32.1 -21 60.73 - - 74 -13.27 148 354 H
3 *2.484 37.2 VAIT 32.1 -21 48.3 54 -5.7 - - 148 354 H
4 * 2.485 33.33 VAILT 32.2 -21 44.53 54 -9.47 - - 148 354 H

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL VERTICAL
UL Fremont - Chamber F 22 Aug 2817 16:24:18
Restricted Bondedge
Project Number:
Config:EUT Only

Mode : BPSK 2488MHz
Tested by:58828

3
~
>

3
@
-

Average Limit C

2.46 18.3MH=z/
Frequency (GHz)

Range (GHz) REU/UB0 Ref/Attn  Det/fvg Type weey < #5ups/fode  Position Range (6Hz) REW/UBl Ref/Attn  Det/Avg Tuype Sucep Pts  #oupa/Mode  Fasition

High Channel Bandedge - U.TST 38915 {6 Jun 2815 Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 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)
1 *2.484 49.48 Pk 32.1 -21 60.58 - - 74 -13.42 175 279 1
2 *2.484 49.84 Pk 32.1 -21 60.94 - - 74 -13.06 175 279 1
3 *2.484 36.85 VALT 32.1 -21 47.95 54 -6.05 - - 175 279 Vv
4 * 2.485 32.68 VAIT 32.2 -21 43.88 54 -10.12 - - 175 279 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.3.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HEUL Fremont - Chamber F 12 5ep 2817 23:00:4D

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Canfig:EUT Only
Mode:BT 8PSK 2402MHz
Tested by: 12482

FPeak Limit CeBulU/m”

(dBul/m2

Avg —imit (dBul/m)

19
Frequency (GHz)

Rarge () RV Ref/ftn  Det/Avg Tupe E Fopolloe  Fosition Range (&2 REWUB Ref /At Det/Aug Tupe
i3 330

usep Pls Sueep Pts Foupe/Miods Fosition
1 HC38)/ Bk 1B0/16 PERK/Pir AgiRtS)  Sonsec(Putc) 6OE P B-360dege H M2/ €1/8 PERK/Pur Fvg(RIS)  Mnsee(huto! 18k

Ak B-360degs H

BT _8PS< HARM 2462.DFT 38915 16 Jun 2015 Rev 9 5 B1 Dec 2816

LOW CHANNEL VERTICAL

HEUL Fremont - Chamber F 12 Sep 2817 23:00:406

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Config EUT Only

Mode BT 8PSK 24B2MHz
Tested by: 12482

Peak Limit CeBul/m:

(dBul/ml

Avg —imit (dBul/m)

[iZ]
Frequency (GHz)

Rarge (60) REL/UB Ref/ficn  Det/fvg Tupe ) Ptz Foups/lodk  Position Range (@) REUBU Ref /Rt Det/ivg Tupe Sueep Pto Foupe/Mods Position

BT_8PS<_HARM 2482.DFT 30315 {6 Jun 2815 Rev 9 5 B Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *1.181 40.54 PKFH 28.5 -22.5 46.54 - - 74 -27.46 213 289 H
*1.181 28.91 VALT 28.5 -22.5 34.91 54 -19.09 - - 213 289 H
2 *4.631 37.31 PKFH 34.1 -28.5 42.91 - - 74 -31.09 300 371 H
*4.632 26.1 VALT 34.1 -28.5 31.7 54 -22.3 - - 300 371 H
3 *16.022 35.52 PKFH 41.8 -21.6 55.72 - - 74 -18.28 300 101 H
*16.018 23.27 VALT 41.8 -21.5 43.57 54 -10.43 - - 300 101 H
4 *7.533 37 PKFH 36.1 -25.1 48 - - 74 -26 99 117 \
*7.533 24.04 VALT 36.1 -25.1 35.04 54 -18.96 - - 99 117 \
5 *15.775 35.04 PKFH 41.9 -22.3 54.64 - - 74 -19.36 207 116 \
*15.775 23.43 VALT 41.9 -22.3 43.03 54 -10.97 - - 207 116 \
6 *1.562 40.33 PKFH 27.4 -22 45.73 - - 74 -28.27 350 248 \
*1.561 28.82 VALT 27.4 -22 34.22 54 -19.78 - - 350 248 \

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

MID CHANNEL HORIZONTAL

HEUL Fremont - Chamber F 12 5ep 2817 23:32:37

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Canfig:EUT Only
Mode:BT 8PSK 2441MHz
Tested by: 12482

FPeak Limit CeBulU/m”

(dBul/m2

Avg —imit (dBul/m)

19
Frequency (GHz)

Rarge () RV Ref/ftn  Det/Avg Tupe Sueep Ptz faups/lok  Fosition Range (&2 REWUB Ref /At Det/Aug Tupe Sueep Pts Foupe/Miods Fosition
(REE] HC38)/ Bk 1B0/16 PERK/Pir AgiRtS)  Sonsec(Putc) 6OE P B-3Eldegs H | 3:318 M2/ €1/8 PERK/Pur Aug (RIS Mlrsec(huto) 18k HA B-3degs H

BT _8PS< HARM 2441.DFT 38915 16 Jun 2015 Rev 9 5 B1 Dec 2816

MID CHANNEL VERTICAL

HEUL Fremont - Chamber F 12 Sep 2817 23:32:37

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Config EUT Only

Mode BT 8PSK 244 1MHz
Tested by: 12482

Peak Limit CeBul/m:

(dBul/ml

Avg —imit (dBul/m)

[iZ]
Frequency (GHz)

Rarge (60) REL/UB Ref/ficn  Det/fvg Tupe ) Ptz Foups/lodk  Position Range (@) REUBU Ref /Rt Det/ivg Tupe Sueep Pto Foupe/Mods Position

BT _8PS<_HARM 2441 .DFT 38315 {6 Jun 2815 Rev 9 5 B Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *1.504 40.83 PKFH 27.7 -22 46.53 - - 74 -27.47 325 202 H
*1.505 28.86 VALT 27.7 -22 34.56 54 -19.44 - - 325 202 H
2 *1.521 41.2 PKFH 27.6 -22 46.8 - - 74 -27.2 113 127 \
*1.519 28.88 VALT 27.6 -22 34.48 54 -19.52 - - 113 127 \
3 *3.568 37.96 PKFH 33.1 -28.9 42.16 - - 74 -31.84 300 219 H
*3.569 26.39 VALT 33.1 -28.9 30.59 54 -23.41 - - 300 219 H
4 *10.926 33.59 PKFH 37.9 -21.1 50.39 - - 74 -23.61 345 263 H
*10.926 22.37 VALT 37.9 -21.1 39.17 54 -14.83 - - 345 263 H
5 *4.84 36.94 PKFH 34.2 -27.3 43.84 - - 74 -30.16 120 370 \
*4.839 25.08 VALT 34.2 -27.3 31.98 54 -22.02 - - 120 370 \
6 *12.454 34.79 PKFH 38.8 -22.1 51.49 - - 74 -22.51 181 177 \
*12.453 22.85 VALT 38.8 -22.1 39.55 54 -14.45 - - 181 177 \

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 111 of 140

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL HORIZONTAL

HEUL Fremont - Chamber F 13 Sep 2817 BO:11:48

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Canfig:EUT Only
Mode:BT 8PSK 2480MHz
Tested by: 12482

FPeak Limit CeBulU/m”

(dBul/m2

Avg —imit (dBul/m)

™

19
Frequency (GHz)

Rarge () RV Ref/ftn  Det/Avg Tupe Sueep Ptz faups/lok  Fosition Range (&2 REWUB Ref /At Det/Aug Tupe Sueep Pts Foupe/Miods Fosition
(REE] HC38)/ Bk 1B0/16 PERK/Pir AgiRtS)  Sonsec(Putc) 6OE P B-3Eldegs H | 3:318 M2/ €1/8 PERK/Pur Aug (RIS Mlrsec(huto) 18k HA B-3degs H

BT _8PS< HARM 2480.DFT 38915 16 Jun 2815 Rev 9 5 B1 Dec 2816

HIGH CHANNEL VERTICAL

HEUL Fremont - Chamber F 13 Sep 2817 B0:11:48

Rocioted Enissions 3-Meters

Project Number:1163774
Client

Config EUT Only

Mode BT 8PSK 2488MHz
Tested by: 12482

Peak Limit CeBul/m:

(dBul/ml

Avg —imit (dBul/m)

[iZ]
Frequency (GHz)

Rarge (60) REL/UB Ref/ficn  Det/fvg Tupe ) Ptz Foups/lodk  Position Range (@) REUBU Ref /Rt Det/ivg Tupe Sueep Pto Foupe/Mods Position

BT _8PS<_HARM_2480.DFT 38315 {6 Jun 2815 Rev 9 5 B Dec 2816
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dB)
1 *1.517 40.38 PKFH 27.6 -22 45.98 - - 74 -28.02 312 242 H
*1.516 28.81 VALT 27.6 -22 34.41 54 -19.59 - - 312 242 H
2 *1.541 40.62 PKFH 27.5 -22 46.12 - - 74 -27.88 341 222 )
*1.542 28.87 VALT 27.5 -22 34.37 54 -19.63 - - 341 222 )
3 *4.762 38.49 PKFH 34.1 -27.7 44.89 - - 74 -29.11 129 345 H
*4.761 25.92 VALT 34.1 -27.8 32.22 54 -21.78 - - 129 345 H
4 *11.222 34.21 PKFH 38.1 -21.2 51.11 - - 74 -22.89 250 358 H
*11.219 22.48 VALT 38.1 -21.2 39.38 54 -14.62 - - 250 358 H
5 *3.716 38.29 PKFH 33.3 -29.4 42.19 - - 74 -31.81 59 351 Vv
*3.719 26.49 VALT 333 -29.3 30.49 54 -23.51 - - 59 351 \
6 *11.563 34.96 PKFH 38.5 -21.2 52.26 - - 74 -21.74 15 320 \
*11.563 22.16 VALT 38.5 -21.2 39.46 54 -14.54 - - 15 320 )

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.4. Antenna A, Plow BASIC DATA RATE GFSK MODULATION

8.4.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont - Chomber F 6 Sep 2817 16:52: 16
Restricted Bandedge

Project Number:
Client:

Conf ig:EUT Only
Mode : GFSK 2482
185 Tested by: 12482

125

115

g5

85

75 Peak Lim

£
~
>
5
0
T

Average Eimit (cdBul .

T VSV U s vy T T T L T T WY TNE LRI RTINOR 1N VLI O AR 1
s Y

43

00

31 8. 5MH=/ Z.415
Frequency (GHz)

Rang RBU/UBH Ref/Attn  Det/Avg T *5ups/Hode  Position| Range (GHz) RBH/UBH Ref/Attn  Det/Avg Type Sucep Pte #oups/Mode Fosition
12 2:2.31-2.415 1M(-3dB)/18 87/18 PEAK/Uolt Avg 8. 2sec(Aud 6a88 1/URIT 241 degs 35|

e (Giz) i/ g Type Suesp Pts ositi
31-2.415 1M(-3dB)/ 31 1e7/1@ PEAK/Pur Avg(RMS) ImseclAuto) 0800 MAXH 241 degs

ow Chonnel Bandedge - H.TST 38915 16 Jun 2615 Rev 8.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 39.69 Pk 31.9 -21 50.59 - - 74 -23.41 241 351 H
2 *2.365 42.43 Pk 31.8 -20.9 53.33 - - 74 -20.67 241 351 H
3 *2.39 29.45 VAILT 31.9 -21 40.35 54 -13.65 - - 241 351 H
4 *2.389 29.38 VAILT 31.9 -20.9 40.38 54 -13.62 - - 241 351 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW CHANNEL VERTICAL
UL Fremont - Chamber F 6 Sep 2B17 17:84:84
Restricted Bandedge

Project Number:
Client:
Config:EUT Onl
Mode :GFSK 2482
185 Tested by: 12482

12

115

g5

85

75

£
~
>
3
0
T

65

Average Limit (dBul/m)

55

45

35

2. 31 18.5MH=z/ 2.415
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type ueey s #Sups/Mode Position| Range C(GHz) RBU/UBU Ref/Attn  Det/Avg Type ueey Pts  #3ups/Mode Position

Lou Channel Bandedge - U.TST 38915 16 Jun 2015 Rev 9.5 Bl Dec 2016

Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
1 *2.39 40.44 Pk 31.9 -21 51.34 - - 74 -22.66 219 117 \
2 *2.368 42.24 Pk 31.8 -20.9 53.14 - - 74 -20.86 219 117 \4
3 *2.39 29.43 VA1T 31.9 -21 40.33 54 -13.67 - - 219 117 Vv
4 *2.38 29.48 VAIT 31.8 -20.9 40.38 54 -13.62 - - 219 117 \

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

8.4.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

£
~
>
3
[ie]
T

UL Fremont - Chomber F

6 Sep 2017

17:14:86

125

115

185

g5

Restricted Bandedge

Project Number:

Client:

Config:EUT Only
Modle :GFSK 248BMHz
Tested by: 12482

85

75

imit CdBuU/n

65

55

age Limit CdE

45

e

TR (PR R ETTIRYT Y ¥ PRy

TN TNCANET T A Ep )

Frequency (GHz)

Range (GHz)
1:2746-2.563

REW/UBW
1H(-3dB)/3H

Ref/Attn
187/18

Det/Avg Tup

e Sueep Pte  #5ups/Mode
PEAK/Pir Buvg(RMS)  Imsectfute)  BEBE  MAXH

Position
292 dege

RBU/UBU

Ref/Attn  Det/fvg Type
B7/18 PEAK/al+ fvg

Sucep Pts 5

eclhute) 68008

T/URIT

ups/Mode  Position
U 292 degs

High Channel Bandedge

- H.TST 38915 16 Jun 2815

Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 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)
1 *2.484 40.44 Pk 32.1 -21 51.54 - 74 -22.46 292 192 H
2 *2.497 42.27 Pk 32.2 -21.1 53.37 - - 74 -20.63 292 192 H
3 *2.484 29.7 VAILT 32.1 -21 40.8 54 -13.20 - - 292 192 H
4 *2.484 29.68 VALT 32.1 -21 40.78 54 -13.22 292 192 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL VERTICAL

UL Fremont - Chamber F

12

Restricted Bandedge

s Project Nunber:
ient
Config:EUT Onl
Modle :GFSK 248BfiHz
185 Tested by: 12482

g5

85

75 imit CdBu

£
~
>
3
0
T

65

e Limit CdB

55

45

35

2.46 18. 3MHz/ .563
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type ueey s #Sups/Mode Position| Range C(GHz) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #3ups/Mode Position

High Channel Bandedge - U.TST 38915 16 Jun 2815 Rev 9.5 Bl Dec 2016

Marker Frequency Meter Det AFT119 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)
1 *2.484 40.35 Pk 32.1 -21 51.45 - - 74 -22.55 344 180 Vv
2 2.525 42.81 Pk 32.2 -21.1 53.91 - - 74 -20.09 344 180 1
3 *2.484 30 VALT 32.1 -21 41.1 54 -12.90 - - 344 180 1
4 *2.484 29.99 VALT 32.1 -21 41.09 54 -12.91 - - 344 180 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.4.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H5LJL Fremont - Chamber D 16 Aug 2817 11:17:23
Rodicoted Emissions 3-Meters
Project Number:
185 Config:EUT only
Mode :BT GFSK 2382MHz
Tested by:50820
95
85
g Peak Limit C(dBuU/m)
14 75
o
N
5
3 65
G Avg Limit (dBuV/m)
= 55
3
[as]
Z 1 > 3
45MW
35 T—"
25
1 18 18
Frequency (GHz)
Range (62) REU/UBU Ref/MAn  Det/fvg Tupe Pla  ¥oups/fode Position Range (6) RBWU/ VBl Ref/Attn  Det/Avg Type Pto  ¥5ups/fode  Position
1:1-3 1M(-3dB) /38 87/18 PEAK/Pur Avg (RM uto) 680 MAXH B-36Bdegs H 3:3-18 1MC-3dB) /30 87/8 PERK/Pur fivg(RMS) to) I8k MAXH B-368degs H
#.TST 38915 16 Jun 2815 Rev 8.5 @1 Dec 2816

LOW CHANNEL VERTICAL

'HSUL Fremont - Chamber D 16 Aug 2817 11:17:23
Rodioted Emissions 3-Meters

Project Number:
185 Config:EUT only

Mode :BT GFSK 24B2MHz

Tested by:50820

95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)
55

(dBulU/m) Uertical

45

35

Frequency (GHz)

RElI/UBl Ref/fittn  Det/fvg Type e Pls  toups/fode Position Range (6Hz) REW/VBM Ref/fttn  Det/fvg Type - 5 Sups/fode Fosition

. TST 38915 16 Jun 2815 Rev 8.5 81 Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuv/m)

1 2.058 40.6 PKFH 31.3 -21.2 50.7 0 101 H
2 10.168 32.87 PKFH 37 -19.8 50.07 - - 0 101 H
3 *12.4 32.87 PKFH 38.9 -20.6 51.17 - - 74 -22.83 0 101 H

*12.401 21.37 VALT 38.9 -20.6 39.67 54 -14.33 - 0 101 H
4 2.167 40.03 PKFH 314 -21 50.43 - - 0 101 \
5 5.707 36.14 PKFH 34.8 -27 43.94 0 101 \
6 6.188 36.3 PKFH 35.4 -26.7 45 0 101 \

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

MID CHANNEL HORIZONTAL

1 5UL Fremont - Chamber D 15 Aug 2817 14:04:27
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode:BT GFSK 2441MHz
Tested by:50820
95
85
3 Peok Limit (dBul/m)
c 75
o
N
5
3 65
G Avg Limit (dBul/m)
> 55
3
[an]
s 1 el
45 M B
[P 2
35
25
1 18 18
Frequency (GHz)
Rangs (6t2) REl/UB Ref/fittn  Det/Avg Tupe Pla  #Swps/fods  Positi Range (G2 REW/UBl Ref/Rttn  Det/Avg Tupe Sweop Pts 45ups/fods  Position
1:1-3 1M(-3dB) /3 87/18 PEAK/Pur Avg(RMS) ) 6AA0  MAXH B-368c 3:3-18 1MC-3dB) /30 87/8 PERK/Pur fvg(RMS)  392msec(Auto) I8k MAXH B-368degs H

FCC Port!5 Subport C 2.46Hz RSE.TST 38915 16 Jun 2815

Rev 8.5 @1 Dec 2816

MID CHANNEL VERTICAL

HSLJL Fremont - Chamber D

185

95

85

Peak Limit (dBulU/m)
75

15 Aug 2817 14:84:27

Rodioted Emissions 3-Meters

Project Number
Config:EUT Only
Mode BT GFSK 2441MHz
Tested by:50820

65

Avg Limit (dBuU/m)
55

(dBulU/m) Uertical

45

35

25

Range (6Hz) RBUABY

FCC Port!5 Subport C 2.46Hz RSE.TST 38915 16 Jun 2815

Ref/fittn  Det/fvg Type Sueep

18
Frequency (GHz)
Pis  #5wps/Mode Position Range (6Hz) RBU/UBU

Ref/fttn  Det/fvg Type Sueep Pto  5ups/fode  Position

Rev 8.5 81 Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *2.257 40.15 PKFH 31.8 -21.1 50.85 - - 74 -23.15 0 100 H
*2.256 28.57 VALT 31.8 -21.1 39.27 54 -14.73 - - 0 100 H
2 * 4.755 37.46 PKFH 33.9 -26.6 44.76 - - 74 -29.24 0 100 H
*4.756 25.44 VALT 33.9 -26.6 32.74 54 -21.26 - - 0 100 H
3 *7.388 35.78 PKFH 35.5 -25.1 46.18 - - 74 -27.82 0 100 H
*7.385 23.15 VALT 35.5 -25.2 33.45 54 -20.55 - - 0 100 H
4 *4.712 37.57 PKFH 33.9 -27.3 44.17 - - 74 -29.83 0 100 \
*4.712 25.21 VALT 33.9 -27.3 31.81 54 -22.19 - - 0 100 \
5 *10.829 32.99 PKFH 37.9 -20.9 49.99 - - 74 -24.01 0 100 Vv
*10.828 20.98 VALT 37.9 -20.9 37.98 54 -16.02 - - 0 100 \
6 2.116 41.58 PKFH 31.2 -21.1 51.68 - - - - 0 100 \
2.118 28.52 VALT 31.2 -21.1 38.62 - 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL HORIZONTAL

1 5UL Fremont - Chamber D 16 Aug 2817 10:48:38
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT only
Made:BT GFSK 2488MHz
Tested by:50820
95
85
3 Peok Limit (dBul/m)
c 75
o
N
5
2 65
G Avg Limit (dBuV/m)
> 55
3
[an]
o
25
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Pla  ¥oups/fode Fositi Ronge (6Hz) B/ Ref/Attn  Det/Avg Type Sueep Pts  Sups/fode Fosition
113 1H(-308) /3 B7/18  PEAK/Pur Avg(RHS) o) 600 HAXH B-368c 3318 HC-3B) /38 87/8 PERK/Pur vgRHS)  Wlnseciuto) I8k HAXH 8-36Adegs H
FHSS_GFSK_HARM_2488_iPA.DAT 38915 16 Jun 2015 Rev 9.5 B Dec 2816

HIGH CHANNEL VERTICAL

UL Fremont - Chamber D 16 Aug 2817 18:48:38
Rodioted Emissions 3-Meters

115

Project Number:

185 CDr\%ig‘EUT only
Mode :BT GFSK 248BMHz
Tested by:50820

95

85

Peak Limit (dBulU/m)
75

65

Avg Limit (dBuU/m)

55

(dBulU/m) Uertical

45

35

25

18
Frequency (GHz)
Rangs (6H2) REU/VB Ref/fittn  Dst/Avg Type Sueep Pta  ¥oups/fode Position Range (G1z) RBW/UBH Ref/Attn  Det/Avg Type Suoep Pto  ¥5ups/fode  Position

FHSS_GFSK_HARM_2488_iPA.DAT 38915 16 Jun 2815 Rev 9.5 B Dec 2816
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuv/m)
1 *2.694 40.73 PKFH 32.7 -20.6 52.83 - - 74 -21.17 0 100 H
*2.691 28.63 VAT 32.7 -20.6 40.73 54 -13.27 - - 0 100 H
2 5.637 35.98 PKFH 34.7 -26.5 44,18 - - - 0 100 H
3 6.692 36.07 PKFH 35.6 -26.2 45.47 - - - 0 100 H
4 *2.748 41 PKFH 32.6 -20.4 53.2 - - 74 -20.8 0 100 \
*2.751 28.58 VAT 32.6 -20.4 40.78 54 -13.22 - - 0 100 \
5 *3.719 38.37 PKFH 33 -28.6 42.77 - - 74 -31.23 0 100 \
*3.718 25.82 VAILT 33 -28.7 30.12 54 -23.88 - - 0 100 \
6 *7.683 34.7 PKFH 35.6 -24.7 45.6 - - 74 -28.4 0 100 \
*7.682 22.99 VAT 35.6 -24.7 33.89 54 -20.11 - - 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.5. Antenna A, Plow ENHANCED DATA RATE 8PSK MODULATION

8.5.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont - Chomber F 23 Aug 2B17 089:28:687
Restricted Bandedge

15 Cond g el Ons

Y
Mode ' BPSK 2482MH=z
Tested by:58820

125

185

g5

85

75 Peak Lim

£
~
>
5
0
T

Average Limit (dBul/m)

R ORTIN | R SPAR AT AT |“Wmm. bbbt bl ik
i L W ey Lk

0. 5MHz/ Z.415
Frequency (GHz)

Range (GHiz) RBU/UBH Ref/Atin  Det/Avg Type Suesp Pte #oups/Mode Fosition| Ronge (6z) RBH/UBH Ref/Attn  Det/Avg Type Sucep Pte #oups/Mode Fosition
1:2.31-2.415 1M(-3dB)/ 31 1e7/1@ PEAK/Pur Avg(RMS) ImseclAuto) 0800 MAXH 223 degs | 2:2.31-2.415 1M(-3dB)/18 87/18 PEAK/Uolt Avg 8. 2sec(Aud 6a88 1/URIT 223 degs 33§

ow Chonnel Bandedge - H.TST 38915 16 Jun 2615 Rev 8.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 39.28 Pk 31.9 -21 50.18 - - 74 -23.82 223 334 H
2 *2.355 41.58 Pk 31.8 -21 52.38 - - 74 -21.62 223 334 H
3 *2.39 29.37 VAILT 31.9 -21 40.27 54 -13.73 - - 223 334 H
4 *2.39 29.39 VAILT 31.9 -21 40.29 54 -13.71 - - 223 334 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW CHANNEL VERTICAL
UL Fremont - Chamber F 22 Aug 2B17 19:52:39
Restricted Bandedge

12

Project Number:
Config:EUT Only
Mode : BPSK 24@21Hz=
Tested by: 12482

115

185

g5

85

75

£
~
>
3
0
T

65

Average Limit (dBul/m)

55

45

35

2. 31 18.5MH=z/ 2.415
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type ueey s #Sups/Mode Position| Range C(GHz) RBU/UBU Ref/Attn  Det/Avg Type ueey Pts  #3ups/Mode Position

FHSS_BPSK_BE_U_2402_iPA_Index_@.DAT 30915 16 Jun 2015 Rev 9.5 Bl Dec 2016

Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m) (dB)
1 *2.39 39.06 Pk 31.9 -21 49.96 - - 74 -24.04 75 319 \
2 *2.364 41.91 Pk 31.8 -20.9 52.81 - - 74 -21.19 75 319 1
3 *2.39 29.29 VALT 31.9 -21 40.19 - - - - 75 319 |
4 *2.389 29.26 VALT 31.9 -20.9 40.26 - - - - 75 319 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.5.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL
UL Fremont - Chomber F 23 Aug 2B17 B9:31:
Restricted Bandedge

Project Number:
Config:EUT Only
Modle :BPSK 248BMH=
Tested by:58820

125

imit CdBuU/n

£
~
>
3
[ie]
T

age Limit CdBul/m)

st bl TR TR RRTIY TRV Y " ) & e okt A ks il
YRR AN RN Lol U il W AR

.563
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type Sueep Pts  #3ups/Mode Position| Range (GHz) RBU/UBU Ref/Attn  Det/Avg Type ueey Pts  #3ups/Mode Position
1:2746-2.563 1H(-3dB)/3H 187/18 PEAK/Pur Aug(RMS)  ImseclfAuto) 8208  MAXH 226 degs | 2:2.46-2.563 1M(-3dB)/18 B7/18 PERK/Ualt fuvg 8eecCfutc) 8288 1/URIT 226 degs 36

High Channel Bandedge - H.TST 38915 16 Jun 2815 Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT119 Amp/Cbl/Fltr/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 *2.484 41.27 Pk 32.1 -21 52.37 - - 74 -21.63 226 368 H
2 2.528 42.02 Pk 32.2 -21 53.22 - - 74 -20.78 226 368 H
3 *2.484 30.84 VAILT 32.1 -21 41.94 54 -12.06 - - 226 368 H
4 *2.484 30.18 VALT 32.1 -21 41.28 54 -12.72 - - 226 368 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL VERTICAL

UL Fremont - Chamber F 23 Aug 2B17 B9:38:18
Restricted Bandedge

Project Number:

Config:EUT Only

Mode : 8PSK 2488MHz
Tested by:58820

12

115

185

g5

85

75 imit CdBu

£
~
>
3
0
T

65

e Limit CdB

55

45

35

2.46 18. 3MHz/ .563
Frequency (GHz)

Range (6Hz) REW/UBW Ref/fttn  Det/Avg Type ueey s #Sups/Mode Position| Range C(GHz) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #3ups/Mode Position

High Channel Bandedge - U.TST 38915 16 Jun 2815 Rev 9.5 Bl Dec 2016

Marker Frequency Meter Det AFT119 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)
1 *2.484 43.91 Pk 32.1 -21 55.01 - - 74 -18.99 178 341 \
2 *2.484 45.79 Pk 32.1 -21 56.89 - - 74 -17.11 178 341 \
3 *2.484 31.49 VALT 32.1 -21 42.59 54 -11.41 - - 178 341 \
4 *2.484 30.09 VALT 32.2 -21 41.29 54 -12.71 - - 178 341 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.5.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber F 13 Sep 2817 11:53:55
Rodioted Emissions 3-Meters

; Project Number: 11637741
185 Client:

| Config:EUT Only
Mode BT 8PSK 24B2MHz
a5 Tested by:50820

11

85

Peak Limit (dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)
55

45

W

35

18
Frequency (GHz)

Range (6Hz) RBU/VBY Ref/Attn  Det/Avg Type Pts  #Swps/Mode Pasition
3318

ype Sueep
M(-3dB)/38k  87/8 PEAK/Pur Avg(RMS)  392msec(huto) 18k MAXH B-368degs H

Range (6H2) RBU/UBW Ref/Atin  Det/Avg Type = Pte  #oups/fode Position
=3 B-36Adegs H

Swee
1H(-3dB)/ 38k g7/18 PEAK/Pur Rug(RMS)  S2nsec(Auto) 6HAA  MAXH

FCC Parti5 Subpart C 2.46Hz RSE.TST 363915 16 Jun 2815 Rev 9.5 B1 Dec 2816

LOW CHANNEL VERTICAL

UL Fremont — Chamber F 13 Sep 2817 11:53:55
: Rodioted Emissions 3-Meters

; Project Number: 11637741
185 Cliont:

i Config:EUT Only
Mode BT 8PSK 24B2MHz
95 : Tested by:50820

11

85

Peak Limit (dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)

55

45

35

18
Frequency (GHz)

Range (6H2) REU/UBU Ref/ftin  Det/fvg Tupe Sueep Pts  ¥5ups/lode  FPosition Fange (62) N Ref/Attn  Dot/Avg Tupe Sucep Pt Fowps/Mode Fasition

FCC Part15 Subpart C 2.4GHz RSE.TST 38815 16 Jun 2815 Rev 9.5 81 Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *2.779 42.04 PK2 32.7 -20.6 54.14 - - 74 -19.86 215 101 H
*2.776 30.39 MAv1 32.7 -20.6 42.49 54 -11.51 - - 215 101 H
2 * 4,954 38.92 PK2 34.2 -28.4 44.72 74 -29.28 109 197 H
*4.954 27.98 MAv1 34.2 -28.4 33.78 54 -20.22 - - 109 197 H
3 *11.655 36 PK2 38.7 -22.2 52.5 74 -21.5 314 205 H
*11.658 24.51 MAv1 38.7 -22.2 41.01 54 -12.99 - - 214 205 H
4 *2.66 42.31 PK2 32.4 -20.7 54.01 74 -19.99 156 213 \
*2.662 30.53 MAv1 32.4 -20.7 42.23 54 -11.77 - - 156 213 \
5 *4.814 37.76 PK2 34.1 -27.3 44.56 74 -29.44 138 89 Vv
*4.814 26.76 MAv1 34.1 -27.3 33.56 54 -20.44 - - 138 89 \
6 *11.844 35.36 PK2 39 -21.6 52.76 74 -21.24 247 314 \
*11.84 24.39 MAv1 39 -21.6 41.79 54 -12.21 - - 247 314 \

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAVv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

MID CHANNEL HORIZONTAL

<UL Fremont - Chamber F 13 Sep 2817 13:44:16
: Rodioted Emissions 3-Meters

; Project Number: 11637741
185 Client:

| Config:EUT Only
Mode :BT 8PSK 2441MHz
95 S Tested by:50820

11

85

Peak Limit (dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)
55

45

35 [T I %

Frequency (GHz)

Range (6H2) RBI/UBW Ref/fitin  Det/fvg Tupe Sucep Pts  #5ups/fode FPosition Range (6z) Ref/Attn  Dot/fvg Tupe Sucep Pt Foups/Mode Fasition
=3 3B/ 187/18 PERK/Pur Aug®HS)  Auto a8 HAYH B-36ddegs H | 3:3-18 HC-38)/38  87/8 PEAK/Pur fivg (RS o 18k MAXH B-3bdegs H

pe. TST 36915 16 Jun 2815 Rev 9.5 81 Dec 2816

MID CHANNEL VERTICAL

UL Fremont — Chamber F 13 Sep 2817 13:44:16
: Rodioted Emissions 3-Meters

; Project Number: 11637741
185 Cliont:

i Config:EUT Only
Mode :BT 8PSK 2441MHz
a5 : Tested by:50820

11

85

Peak Limit (dBulU/m)
75

(dBulU/m)

Avg Limit (dBuU/m)

18
Frequency (GHz)

Range (6H2) REU/UBU Ref/ftin  Det/fvg Tupe Sueep Pts  ¥5ups/lode  FPosition fange (62) N Ref/Attn  Dot/fvg Tupe Sucep Pt Fowps/Mode Fasition

p. TST 36915 16 Jun 2815 Rev 9.5 81 Dec 2816
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *2.765 41.95 PK2 32.7 -20.6 54.05 74 -19.95 245 111 H
*2.765 30.31 MAv1 32.7 -20.6 42.41 54 -11.59 - - 245 111 H
2 *7.388 36.55 PK2 36 -25.5 47.05 74 -26.95 132 245 H
*7.388 26.04 MAv1 36 -25.5 36.54 54 -17.46 - - 132 245 H
3 *11.878 35.53 PK2 38.9 -21.6 52.83 74 -21.17 235 177 H
*11.876 24.11 MAv1 38.9 -21.6 41.41 54 -12.59 - - 235 177 H
4 *2.774 41.95 PK2 32.7 -20.6 54.05 74 -19.95 159 202 )
*2.774 30.42 MAv1 32.7 -20.6 42.52 54 -11.48 - - 159 202 )
5 *8.122 36.48 PK2 36.1 -24.1 48.48 74 -25.52 104 275 Vv
*8.122 25.09 MAv1 36.1 -24.1 37.09 54 -16.91 - - 104 275 \
6 *10.61 35.85 PK2 37.7 -21.1 52.45 74 -21.55 305 101 \
*10.608 24.24 MAv1 37.7 -21.2 40.74 54 -13.26 - - 305 101 )

* _indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAVv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL HORIZONTAL

<UL Fremont - Chamber F 13 Sep 2817 14:24:04
: Rodioted Emissions 3-Meters

; Project Number: 11637741
185 Client:

| Config:EUT Only
Mode :BT 8PSK 2480MHz
a5 . : Tested by:50820

11

85

Peak Limit (dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)
55

45

35

19
Frequency (GHz)

Ref/Attn  Dei/fvg Plo ¥oups/fode Position
i 8- 3ddegs

Tupe Sueep Range (6z) N Ref/Attn  Dot/fvg Tupe Pt Foups/Mode Fasition
NGB/ 1B7/18 PERK/Pur PvgRMS)  S2nsec(uto) 6800 HAXH 3:3-18

n Sucep
H H-3dB)/38k 67/ PEAK/Pur Avg(RNS)  IPnsec(Puto) 1Bk NAMH B-36Bdegs H

pe. TST 36915 16 Jun 2815 Rev 9.5 81 Dec 2816

HIGH CHANNEL VERTICAL

UL Fremont — Chamber F 13 Sep 2817 14:24:04
: Rodioted Emissions 3-Meters

; Project Number: 11637741
185 Cliont:

i Config:EUT Only
Mode :BT 8PSK 2480MHz
95 : Tested by:50820

11

85

Peak Limit (dBulU/m)
75

(dBulU/m)

Avg Limit (dBuU/m)

Frequency (GHz)

Range (6H2) REU/UBU Ref/ftin  Det/fvg Tupe Sueep Pts  ¥5ups/lode  FPosition fange (62) N Ref/Attn  Dot/fvg Tupe Pt Fowps/Mode Fasition

p. TST 36915 16 Jun 2815 Rev 9.5 81 Dec 2816
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REPORT NO: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *2.82 42.42 PK2 32.8 -20.5 54.72 74 -19.28 156 202 H
*2.822 30.25 MAv1 32.8 -20.5 42.55 54 -11.45 - - 156 202 H
2 *8.326 36.23 PK2 36 -24.6 47.63 74 -26.37 125 100 H
*8.326 25.63 MAv1 36 -24.6 37.03 54 -16.97 - - 125 100 H
3 *16.096 36.38 PK2 41.3 -21.6 56.08 74 -17.92 321 247 H
*16.096 24.91 MAv1 41.3 -21.6 44.61 54 9.39 - - 321 247 H
4 *1.376 42.26 PK2 29.3 -22.1 49.46 74 -24.54 213 298 )
*1.375 30.59 MAv1 29.3 -22.1 37.79 54 -16.21 - - 213 298 )
5 *8.311 36.32 PK2 36 -24.5 47.82 74 -26.18 349 174 Vv
*8.312 25.5 MAv1 36 -24.5 37 54 -17 - - 349 174 \
6 *11.836 35.7 PK2 39 -21.6 53.1 74 -20.9 78 115 \
*11.838 24.42 MAv1 39 -21.6 41.82 54 -12.18 - - 78 115 )

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

PK2 - KDB558074 Method: Maximum Peak

MAVv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.6. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
~UL Fremont - Chomber F 7 Sep 2817 20:54:01
Radiated Emissions - 3 Meters

9

Project Number:
85 Client:
Config:EUT Only

Mode :BT Worst case

75 Tested by: 12482

65

55

45

CdBuU/m)

35

fala] 1066
Frequency (MHz)

Range (HHz) Ref/Attn  Det/Avg T Range CHHz)
/18

RBU/UBI g Type Sueep Pte  #5ups/Mode FPosition RBU/UB Ref/Attn  Det/Avg T
1:30-200 128C-608) /1M 97, PEAK/LogPur—Video  ImsecCAuto) 4888  MAXH 8-360cegs  3:200-1003 128kC-6dB)/1N  97/18

ype Sucep Pts foups/Mode Fosition
PEAK/LagPurVideo  3nsecCuta)  B2BR  HAXH 0-360degs H

FCC Port 15 Subport C 3@-168@@MHz. TST 36915 15 Jul 20414 Rev 8.5 @1 Dec 2616

VERTICAL PLOT

UL Fremont - Chomber F 7 Sep 2B17 28:54:81

9

Rodioted Emissions - 3 Meters

Project Number:
85 Cliemt

Config:EUT Only
Mode BT Uorst case
75 Tested by: 12482

65

55

45

CdBul/m)

35

Frequency (MHz)

Range (HHiz) RBU/UBH Ref/ftin  Det/Avg Tupe weey < foups/Mode Position| Range (HHz) RBW/UBI Ref/Attn  Det/fvg Type Sueep Pts $oupeode Fosition

FCC Part 15 Subport C 38-188@MHz.TST 38915 15 Jul 2814 Rev 9.5 @1 Dec 2016
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REPORT NO: 11949808-E1V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

DATA
Marker Frequency Meter Det AF T122 Amp/Cbl Correcte QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) d (dBuV/m (dB) (Degs) (cm)
(dBuv) Reading )
(dBuv/m
)
1 86.3696 32.54 Pk 11.8 -31.3 13.04 40 -26.96 0-360 299 H
2 *126.1174 30.4 Pk 18 -31 17.4 43.52 -26.12 0-360 299 H
3 *37.9921 35.84 Pk 19.1 -31.7 23.24 40 -16.76 0-360 100 \';
4 76.252 30.6 Pk 11.8 -31.4 11 40 -29 0-360 100 \'
5 321.8158 30.18 Pk 18 -29.8 18.38 46.02 -27.64 0-360 101 H
6 313.3147 30.04 Pk 17.8 -29.9 17.94 46.02 -28.08 0-360 199 \'

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

Pk - Peak detector
FCC Part 15 Subpart C 30-1000MHz.TST 30915 15 Jul 2014
Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.7. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT

UL EMC 8 Sep 2817 18:683:25

185
RF Emissiaons

Order Number:

55 Client;
Configuration:EUT Only
Mode BT Worst Cose

35 Tested by / SN:58820

Peak Limit (dBulU/ml

Avg Limit CdBul/m2

(cBulolts) Horizontal

8
Frequency (GHz)
Range (G2) REAEH Ref/Attn  Det/fvg Tupe e Pt $owpeliode  Lebel

Range (BHz) REW/VEW Ref/fitin  Det/fivg Type #5ups/Mode
1:18-26

e Sweep Pie Lake]
1H(-3dB /3 B/ FEAK/LagPur-Viden  |4meec(futa) SERAT  MAXK Horizantal

18-266Hz Test.TST 368915 6 Jon 2815 Rev 9.5 19 Oct 2616

VERTICAL PLOT

UL EMC 8 Sep 26817 18:83:25

185
RF Emi=siaons
Order Number:

El Client:

Conflgurat ion:EUT Only
Mace BT Worst Cose

a5 Tested by / SN:52820

Peak Limit (dBuUU/m2

75

65

Avg Limit CdBul/m)

55

45

CeBulolts] Uertical

35

5]
Frequency (GHz)

Farge (ar) REW/UEN Ref/Atin  Get/fvg Tape Ser Fte  Wowpe/fiode  Lake] Fange (512) FEMAEN Ref/Min Dt/ Tope e Fte  Fompefods  Lebel

18-266GHz Test . TST 36315 6 Jon 2A15 Rev 9.5 19 Dct 2@16
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REPORT NO: 11949808-E1V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Data
Marker Frequenc Meter Det T89 AF Amp/Cbl Dist Corr Correcte Avg Limit Margin Peak PK
y Reading (dB/m) (dB) (dB) d (dBuv/m (dB) Limit Margin
(GHz) (dBuVv) Reading ) (dBuv/m (dB)
(dBuVolt )
s)
1 19.028 37.21 Pk 32.2 -24.8 -9.5 35.11 54 -18.89 74 -38.89
2 20.692 37.28 Pk 32.8 -25.2 -9.5 35.38 54 -18.62 74 -38.62
3 22.381 38.25 Pk 33.1 -24.8 -9.5 37.05 54 -16.95 74 -36.95
4 19.886 38.91 Pk 32.8 -25 -9.5 37.21 54 -16.79 74 -36.79
5 21.112 38.1 Pk 32.8 -25.3 -9.5 36.1 54 -17.9 74 -37.9
6 21.687 38.71 Pk 33.3 -24.7 -9.5 37.81 54 -16.19 74 -36.19

Pk - Peak detector
18-26GHz Test.TST 30915 6 Jan 2015
Rev 9.5 19 Oct 2016

Page 137 of 140

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: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

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: 11949808-E1V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

EUT POWERED BY AC/DC ADAPTER

LINE 1 RESULTS

dBul Lime-L1

UL Fremont,

CA CE Room

8 Sep 2017

18:56:09

Projezt No:
Client Nome:
Model/Device EUT + AZ odpater
Test Jolt/Freq: 128 Vac / 6BHz
Test 3y:12482

Conducted RFI Uoltoge

5 Class B Avg

1

5
i

33
A

valh

Frequency (MHz)

Range (HHz)
1:.15-30

REBU/VBY Ref/fttn  Det/Avg Mode
Ok (-6aB) /- 8/10 Op/C

Sueep Pls  tawps/fede Lobel
1si2.25kH 133k TARIT  Line-Ll

Rarge (Hz)

RBW/JBY

Ref/fttn  Det/Avg Mode Sweep Pts  #Swps/Mode  Label

FCCIS CE Close B 158kHz-3@MHz Stepping.TST 36315 24 Feb 2816

Rev 3.5 26 Moy 2815

WORST EMISSIONS

Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
1 483 33.8 Qp 0 a1 10.1 44 56.29 -12.29 - -
2 483 29.29 Ca 0 1 10.1 39.49 - - 46.29 -6.8
3 1.15125 17.96 Qp 0 1 10.1 28.16 56 -27.84 - -
4 1.15125 13.55 Ca 0 1 10.1 23.75 - - 46 -22.25
5 1.6125 17.84 Qp 0 a1 10.1 28.04 56 -27.96 - -
6 1.6125 13.36 Ca 0 1 10.1 23.56 - - 46 -22.44
7 2.07375 18.63 Qp 0 1 10.1 28.83 56 -27.17 - -
8 2.07375 14.57 Ca 0 a1 10.1 24.77 - - 46 -21.23
9 3.687 16.74 Qp 0 1 10.1 26.94 56 -29.06 - -
10 3.687 12.38 Ca 0 a1 10.1 22.58 - - 46 -23.42
11 17.8148 13.9 Qp 0 3 10.3 24.5 60 -35.5 - -
12 17.8193 8.96 Ca 0 3 10.3 19.56 - - 50 -30.44

Qp - Quasi-Peak detector

Ca - CISPR average detection

Page 139 of 140

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

TEL: (510) 771-1000

FORM NO: CCSUP4701I

FAX: (510) 661-0888




REPORT NO: 11949808-E1V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LINE 2 RESULTS

UL Fremont, CA CE Room 8 Sep 2B17 18:56:09
Conducted RFI Uoltoge

Projest No:
Client Nome:

Mode|/Device EUT + AZ odpater
Test Jolt/Freq: 128 Usc / 6BHz
Test 3y:12482

5 Class B Avg

o
_
I
[
c
)
>
3
m
o

Frequency (MHz)

Range (MHz) REL/VBY Ref/fttn  Det/fvg Mode Sugep Pis  #Swps/Mode Lobsl Ronge (MHz) RBU/JBU Ref/fttn  Det/Avg Mode Sussp Pts  #5ups/Mods  Label

FCCIS CE Close B 15@kHz-38MHz Stepping. TST 36315 24 Feb 2816 Rev 3.5 26 Moy 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 Margin Part 15 Margin
(dBuVv) dBuV Class B QP (dB) Class B (dB)
Avg

13 483 32.54 Qp 0 1 10.1 42.74 56.29 -13.55 - -
14 483 28.02 Ca 0 1 10.1 38.22 - - 46.29 -8.07
15 1.15125 18.34 Qp 0 1 10.1 28.54 56 -27.46 - -
16 1.15125 13.98 Ca 0 1 10.1 24.18 - - 46 -21.82
17 1.61025 17.39 Qp 0 1 10.1 27.59 56 -28.41 - -
18 1.61025 12.55 Ca 0 1 10.1 22.75 - - 46 -23.25
19 2.07375 18.9 Qp 0 1 10.1 290.1 56 -26.9 - -
20 2.07375 14.85 Ca 0 1 10.1 25.05 - - 46 -20.95
21 3.7185 13.79 Qp 0 1 10.1 23.99 56 -32.01 - -
22 3.71963 8.93 Ca 0 1 10.1 19.13 - - 46 -26.87
23 17.7248 16.96 Qp 0 2 10.3 27.46 60 -32.54 - -
24 17.7045 11.73 Ca 0 .2 10.3 22.23 - - 50 -27.77

Qp - Quasi-Peak detector

Ca - CISPR average detection

END OF REPORT
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