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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: APPLE WATCH
MODEL.: A1758, A1817
SERIAL NUMBER: FH7RNO1HHDNC
DATE TESTED: JUNE 29 - AUGUST 13, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
W&M UG W %
MENGISTU MEKURIA KELVIN HUYNH
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

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

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

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

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

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

4.2, SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

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

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

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 17.91 61.80
2402 - 2480 DQPSK 17.35 54.33
2402 - 2480 Enhanced 8PSK 17.28 53.46

5.3.

DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)

Antenna Gain (dBi)

2.4

-10.70

5.4.

SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 14S310.

Page 8

of 144

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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

5.5. WORST-CASE CONFIGURATION AND MODE

EUT has 3 types of enclosures and various kinds of metallic and non-metallic wristbands. There
are 2 types of metallic bands; Metal Links, and Metal Mesh. The worst-case configuration was
investigated within these combinations charging with/without wireless charger by AC/DC adapter
and it was determined that EUT with aluminum enclosure and wristband charging with wireless
charger by AC/DC adapter was the worst-case; therefore, all final radiated testing was performed
with this configuration. There is no significant difference among various kinds of wristbands.

Radiated emission below 1G and above 18G was set to transmit at the channel with highest
output power as worst-case scenario.

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

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

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

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo 92P1160 | 11S92P1160Z1ZBGH798B12 N/A
Laptop Lenovo 7659 L3-AL664 08/03 N/A

Wireless Charger Apple A1768 DLC616200ZYHE1Y835 BCGA1768
AC/DC adapter Apple A1385 D293154U2DTDHLHCW N/A
Test jig Apple - 604-07510-09 N/A

/0 CABLES (CONDUCTED TEST)

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

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

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

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

SETUP DIAGRAM

Spectrum
Analyzer Test jig - 1..““
AN

Laptop

AC/DC Adapter

AC Source
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TEST SETUP- BELOW AND ABOVE 1GHZ TESTS

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

SETUP DIAGRAM

Antenna/Amp

EUT 5

wireless charger

AC/DC Adapter

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

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

report:

Test Equipment List

Description Manufacturer Model T Number Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 4/5/2017
Antenna, Broadband Hybrid, .
y Sunol Sciences JB3 T122 1/29/2017
30MHz to 2000MHz
Amplifier, 10KHz to 1GHz,
P Sonoma 310N T173 6/17/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
P v Agilent N9030A T341 10/14/2016
to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 4/18/2017
Antenna, Broadband Hybrid, .
Sunol Sciences JB3 T899 5/26/2017
30MHz to 2000MHz
AFS42-
Amplifier, 1 - 18GHz Miteq 00101800-25-S- T491 5/31/2017
42
Amplifier, 10KHz to 1GHz,
Sonoma 310N T834 6/17/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
Agilent NSO030A T905 6/21/2017
to 44GHz
***power Meter, P-series .
. Agilent N1911A T1271 7/8/2017
single channel
Power Sensor, P - series, .
. Agilent N1921A T1228 6/20/2017
50MHz to 18GHz, Wideband
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 T447 6/16/2017
**Spectrum Analyzer, 40 GHz Agilent 8564E T106 8/13/2016
***Amplifier, 1to 26.5GHz, .
piier, 1o 4 Keysight 8449B T402 7/5/2017
23.5dB Gain minimum
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, June 24, 2015
* Conducted Software UL UL EMC Ver 4.0, January 11, 2016

Note: * indicates automation software version used in the compliance certification testing
** Equipment was used before calibration due date.
***Equipment was used after calibration.
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7. ANTENNA PORT TEST RESULTS
7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

HIGH POWER MODE

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
Bluetooth GFSK 10.000 10.000 1.000 100.00% 0.00 0.010
Bluetooth 8PSK 10.000 | 10.000 1.000 100.00% 0.00 0.010
LOW POWER MODE
Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
Bluetooth GFSK 10.000 | 10.000 1.000 100.00% 0.00 0.010
Bluetooth 8PSK 10.000 | 10.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK HIGH POWER MODE

BN Keysight Spectrum Analyzer - APv5.1.1(071516),30606, Temp B =R |E=n |
L RF [soQ bc | | | SENSE:INT] | ALIGN AUTO | 02:00:34 PMJul 29, 2016
RBW 8 MHz ‘ Avg Type: Log-Pwr TRAGE[L 55 6 BW
PNO: Fast G Trig: FlreeRun TDEI'l e
IFGain:Low Atten: 30 dB Res BW
Ref Offset 11.2 dB 8 MHz
10dBidiv. - Ref 31.20 dBm
Log
)\ Video BW|
212 50 MHz,
[Auto Man
1.2
VBW:3dB REW|
1.0
10 Auto Man
o Span:3dB RBW
106
188 [Auto Man
e RBW Control
[Gaussian,-3 dB]
388
488
-58.8
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 50 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS

DUTY CYCLE 8PSK HIGH POWER MODE

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

(E=8(Eo =

-/ | RF [50@ bC | |

[ SENSE:INT]

I ALIGN AUTO | 02:17:53 PMJul 29,2016

IFGain:Low

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

PNO: Fast —— 1'ig: FreeRun

Atten: 30 dB

#Avg Type: RMS

TRADEl 3456
™ ¥

Frequency

perlP AN

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
8.000000 MHz

[Auto Man

Freq Offset,
0 Hz|

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

STATUS
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DUTY CYCLE GFSK LOW POWER MODE

B Keysight Spectrum Analyzer - APvS.1.1(071516) 30606, Temp B =R
T R [s0ebc | I [ SenseanT] [ ALIGNAUTO | 01559:32 PMJul 26,2016
RBW 8 MHz | Avg Type: Log-Pwr TRAce[= 305 6 BW
PNO: Fast [0 1rig: FreeRun e | e
IFGain:Low Atten: 30 dB DET] Res BW
Ref Offset 11.2 dB 8 MHz|
10 dBidiv. - Ref 31.20 dBm
Log
Video BW
212 50 MHz
|Auto Man
112
VBW:3dB RBW
1.0
- Auto Man
o Span:3dB RBW
106
-16.8 [Auto Man
-208

RBW Contrul.
[Gaussian,3 dB]

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS

DUTY CYCLE 8PSK LOW POWER MODE

B Keysight Spectrum Analyzer - APv5.1.1(071516),30606, Temp B == [EoE ="
L | RF [s0@ bC | | | SENSE:INT| | ALIGN AUTO [ 02:16:55 PMJul 29, 2016
| #Avg Type: RMS TRACE[ - 34 5 6 Frequency
PNO: Fast —»— 1rig: FreeRun TY |P
IFGain:Low Atten: 30 dB DET]

Auto Tune
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

CenterFreq

00 2.441000000 GHz

100

StartFreq,
0.00 2.441000000 GHz

-100

Stop Freq
2.441000000 GHz

CF Step
8.000000 MHz
[Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts)

MSG

STATUS
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

7.2.

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

HIGH POWER MODE BASIC DATA RATE GFSK MODULATION

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB

bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 853.0 868.5
Middle 2441 907.5 880.1
High 2480 899.9 878.2
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - APy51 1(071516), 52275, Temp B

=T s

RF [s00 bC | |

| SENSE:NT| | ALIGN AUTO [ 03:25:33 AM Jul 28, 2016

L
ICenter Freq 2.402000000 GHz

#FGain:Low

‘ Center Freq: 2.402000000 GHz
—— Trig: FreeRun
| #Atten: 20 dB

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

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

(-
-100

-20.0

Center Freq
2.402000000 GHz

-30.0

-40.0 FHTHRLAS

-60.0

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth
868.54 kHz
-28.772 kHz
853.0 kHz

Transmit Freq Error
x dB Bandwidth

Auto

Total Power 18.1 dBm

200.000 kHz

CF Step

Man

% of OBW Power 99.00 %

Freq Offset

0 Hz

x dB -20.00 dB

BANDWIDTH MID CH

E Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B
L [ R

[soa oC | |

| SENSE:INT] | ALIGN AUTO _ [03:27:12 AM Jul 28, 2016

‘ #FGain:Low

| Center Freq: 2.441000000 GHz
—— 1rig: Free Run
#Atten: 20 dB

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

Ref Offset 11.2 dB
Ref 23.00 dBm

[EmEn=|

Frequency

10 dBidiv
Log
13.0

300

Center Freq
2.441000000 GHz

-7.00
-17.0

-27.0
-37.0 i

-47.0

-67.0

-G7.0

Center 2.441 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth
880.07 kHz
-19.924 kHz
907.5 kHz

Transmit Freq Error
x dB Bandwidth

Auto

Total Power 17.6 dBm

200.000 kHz|

CF Step

Man

% of OBW Power 99.00 %

FreqOffset|

0 Hz|

x dB -20.00 dB
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

BANDWIDTH HIGH CH

m Analyzer - APvS.11(071516),52275, Temp B

T=To aesal]

RF [soo bc | [

E Keysight Spectru
L

| SENSE:INT| |

ALIGN AUTO

[03:29:02 AM Jul 28, 2016

‘ Center Freq: 2.480000000 GHz

#IFGain:Low

|

Trig: Free Run Avg|Hold: 20/20
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

10 dB/div

Ref Offset 11.2 dB
Ref 22.00 dBm

Frequency

Log
120

2.00

-6.00

Center Freq
2.480000000 GHz

-18.0

-28.0

-38.0 |

-48.0 ||

-58.0

-68.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2 MHz

#VBW 91 kHz #Sweep 100 ms

Occupied Bandwidth
878.20 kHz
-14.172 kHz
899.9 kHz

Transmit Freq Error
x dB Bandwidth

Auto

200.000 kHz

CF Step

Man

Total Power 16.4 dBm

% of OBW Power 99.00 %

Freq Offset

0 Hz|

x dB -20.00 dB
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

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

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

BN Keysight Spectrum Analyzer - APV511(071516),52275, Temp B — @
L | RF___[s0Q DC | [ [ SENSE:INT] [ ALIGN AUTO _ [02:25:06 AM Jul 28, 2016 Frequency
ICenter Freq 2.441500000 GHz #Avg Type: RMS TRACE[. - 3:58
’7 q PNO: Wide CpJ Trig: FreeRun Avg|Hold:>100/100 (i |
IFGain:Low #Atten: 40 dB

Auto Tune

Ref Offset 11.2 dB
E%gsldiv Ref 30.00 dBm

Center Freq
2.441500000 GHz

StartFreq,
2.439000000 GHz

StopFreq|
2.444000000 GHz

CF Step
500.000 kHz|
Auto Man

FreqOffset,
0 Hz|

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

MSG STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

B Keysight Spectrum Analyzer - APv511(071516),50822, Temp B = \iﬂél—l
L | RF [s00 bC | | [ SENSE:INT] [ ALIGN AUTO _ [01:04:16 PMJul 27, 2016 F
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[TTS 5 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TV |
: o 3
IFGain:Low Atten: 30 dB DET|

Auto Tune|

Ref Offset 11.2 dB

1Lo dBidiv Ref 30.00 dBm
og

Center Freq
2.440000000 GHz

StartFreq
2.390000000 GHz

StopFreq
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 Ilb STATUS

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

B Keysight Spectrum Analyzer - APv511(071516),50822, Temp B == \Q—I
L | RF [s00 bC | | | SENSE:NT| | ALIGN AUTO _ [01:08:24 PMJul 27, 2016 F
[Center Freq 2.415000000 GHz #Avg Type: RMS TRACE[[ 2345 6 requency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TVPE|M¥Asraadey
: o Y
IFGain:Low Atten: 30 dB DET]

Auto Tune|

Ref Offset 11.2 dB

1Lo dBidiv  Ref 30.00 dBm
og

Center Freq
2.415000000 GHz

StartFreq
2.400000000 GHz

StopFreq
2.430000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #/BW 300 kHz Sweep 20.00 ms (1001 pts)

MSG Ilb STATUS
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016

IC: 579C-E3105

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

T=To aesal]

RF [soo bc |

| | SENSE:INT|

| ALIGN AUTO  [01:09:15 PMJul 27, 2016

ic

E Keysight Spectrum Analyzer - APv5.11(071516),50822, Temp B

L
enter Freq 2.445000000 GHz

Ref Offset 11.2 dB

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide 0 1rig: FreeRun
Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRAGE| 3456
el R

Frequency

Avg|Hold:>100/100 VAR
nErlP

Auto Tune|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

Ilb STATUS

Center Freq
2.445000000 GHz

StartFreq
2.430000000 GHz|

StopFreq
2.460000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

T=To el

RFE_ [500 DC |

I [ SENSENT]

I ALIGN AUTO [ 01:10:13 PMIul 27, 2016

c

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

L
enter Freq 2.475000000 GHz

Ref Offset 11.2 dB

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide 0 1rig: FreeRun
Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRAEE| 34586

Frequency

Avg|Hold:>100/100 VA
DErlP

Auto Tune|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

Ilk STATUS

Center Freq
2.475000000 GHz

StartFreq,
2.460000000 GHz

StopFreq
2.490000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

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

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

TEST PROCEDURE

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

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

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

RESULTS
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.385 32 0.123 0.4 -0.277
DH3 1.654 17 0.281 0.4 -0.119
DH5 2.888 13 0.375 0.4 -0.025
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.385 8 0.031 0.4 -0.369
DH3 1.654 4.25 0.070 0.4 -0.330
DH5 2.888 3.25 0.094 0.4 -0.306

Page 24 of 144

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: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH - DH1

PULSE WIDTH — DHA1

BN Keysight Spectrum Analyzer - APy51 1(071516), 52275, Temp B

=T s

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

[02:33:44 AM Jul 28, 2016

S
[Center Freq 2.441000000 GHz | Trio Delay-100.0p=
PNO: Wide —— 17ig: Video
IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Ref Offset 11.2 dB
Ref 30.00 dBm

10 dBidiv
Log

TACE[T5 55 6

Frequency

o=l

Auto Tune|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 1.000 ms (1001 pts)

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

BE Keysight Spectrum Analyzer - APVS.1.1(071516),52275, Temp B

R

L | RF [500 bc | | [ SENSE:INT] | ALTGN AUTO

[02:34:27 AM Jul 28, 2016

[Center Freq 2.441000000 GHz | #Avg Type:RMS
PNO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 11.2 dB

10 dBidiv. Ref 30.00 dBm
Log

TRACE] 3456
TYPE[ WitarAdaat

Frequency

DET|P

Auto Tune|

CenterFreq
2441000000 GHz

StartFreq,
2441000000 GHz

Stop Freq
2441000000 GHz

CF Step
1.000000 MHz

[Auto Man

Freq Offset,
0 Hz

Center 2441000000 GHz
Res BW 1.0 MHz

]

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — DH3

PULSE WIDTH — DH3

BN Keysight Spectrum Analyzer - APy51 1(071516), 52275, Temp B

=T s

RF [s00 bC | | | SENSE:NT|

| ALIGN AUTO

[02:20:45 AM Jul 28, 2016

S
[Center Freq 2.441000000 GHz | Trio Delay-200.0p=
PNO: Wide —— 17ig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 11.2 dB
Ref 30.00 dBm

10 dBidiv
Log

#Avg Type: RMS

TACE[T5 55 6

Frequency

o=l

Auto Tune|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

BE Keysight Spectrum Analyzer - APV5.11(071516),52275, Temp B

BN

L | RF [son  bc | | | SENSE:INT]

| ALIGN AUTO

02:32:00 AM Jul 28, 2016

[Center Freq 2.441000000 GHz |
PNO: Wide ——
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 11.2 dB

10 dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS

56

Frequency

Auto Tune|

Center 2.441000000 GHz
Res BW 1.0 MHz

MsG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

sTATUS

CenterFreq
2.441000000 GHz

StartFreq|
2.441000000 GHz

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|

[Auto Man

FreqOffset,
0 Hz|
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — DH5

PULSE WIDTH — DH5

BN Keysight Spectrum Analyzer - APy51 1(071516), 52275, Temp B

=T s

RF [s00 bC | | | SENSE:NT|

| ALIGN AUTO [ 02:25:40 AM Jul 28, 2016

#Av,

L
[Center Fre

q 2.441000000 GHz | TrigDelay-400.0ps
PNO: Wide —— 17ig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

o Type: RMS e BT Frequency

o=l

Auto Tune|

Center Freq

2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset

0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

B Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B

EEEE=|

L RF [soe pc | [ SEnSE:NT]

| ALIGN AUTO __ [08:19:52 PMJul 29, 2016

[Center Freq 2.441000000 GHz ]
PNO: Wide —»—~ 1rig: FreeRun
#Atten: 40 dB

IFGain:Low

Ref Offset11.2 dB

10 dBidiv Ref 30.00 dBm
Log

#Avg Type: RMS

TRAGE[ - 556 Frequency
TYPE( WA
oeT|P

Auto Tune|

Center Freq|

2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

1.000000 MHz|

Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

TEST PROCEDURE

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

RESULTS
| 1iD: | 52075 | pate: | 7/21/16
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.86 30 -12.14
Middle 2441 17.91 30 -12.09
High 2480 17.73 30 -12.27
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

| 1ib: | 52075 | pate: | 721716 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 17.41
Middle 2441 17.50
High 2480 17.28
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U23782-E1V3

FCC ID: BCG-E3105

DATE: AUGUST 31, 2016

IC: 579C-E3105

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

B Keys\ghtSpectrum Anaryzer A5 11(071516] 52271, Temp B

[N

[750

| SENSE:NT|

| ALIGN AUTO

[01:53:20 AM Aug 12, 2016

| C |
Eenter Freq 2 400000000 GHz

IFGain:Low

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

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

TRAEE

Frequency

Ref Offset 10.5 dB
Ref 20.50 dBm

Auto Tune

10 dB/div
Log

105

0.500
880

-85

296

CenterFreq|
2.400000000 GHz|

StartFreq
2.392500000 GHz|

3956
19 6

95

B398

Center 2.400000 GHz
#Res BW 100 kHz

CovmNAORLOND
ZzZZzz

=
@
2]

f 2.400 000 GHz
f 2.399910 GHz

#VBW 300 kHz

17. 153 dBm
-45.879 dBm
-45.692 dBm

Span 15.00 MHz

Sweep 1.000 ms (1001 pts)

W\F FUNCTION ] FUNCTION WIDTH FUNCTION VALUE
1 2. 402 010 GHz

Stop Freq|
2.407500000 GHz|

CF Step|
1.500000 MHz|
JAuto Man|

Freq Offset|
0 Hz|

LOW CHANNEL SPURIOUS

[E=H |

SENSE:INT|

| ALIGN AUTO

E Keysight Spe:trum Anme. APy5.11(071516),52271, Temp B
I [7s2_bC

[
tart Freq 30 000000 MHz

IFGain:Low

PNO: Fast —»— 1rig: FreeRun
#Atten: 20 dB

#Avg Type: RMS

[01:54:04 AM Aug 12, 2016
3 3

Frequency

Ref Offset 105 dB
Ref 20.50 dBm

Auto Tune

10 dBidiv
Log

f

105

0,500

960

-18356

296

396

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz|

596

{
495
L
|

£9.6

Start 0.03 GHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Stop Freq|
26.000000000 GHz

CF Step
2597000000 GHz

RN BRWN 2
ZZZzZ

2 402 0 GHz
4.804 0 GHz
7.206 0 GHz
2.399 8 GHz

15 70 dBm
-57.47 dBm
-60.46 dBm
-48.43 dBm

S M S S AN 1 M V| M oS

Sweep 957.3 ms (40001 pts)
Auto

Man

Freq Offset

0Hz
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL

BE Keysight Spectrum Analyzer - APv5.11(071516),52271, Temp B o [ ]
L | RF 752 bC | | | sENSE:INT] | ALIGN AUTO  [01:56:40 AM Aug 12, 2016 Frequenc
[Center Freq 2.441000000 GHz ) #Avg Type: RMS TRACE[T quency
PNO: Wide T,0 Trig: Free Run Avg|Hold:»100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 10.5 dB
E%gsldiv Ref 20.50 dBm

CenterFreq|
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step|
1.500000 MHz|
JAuto Man|

Freq Offset|
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

MID CHANNEL SPURIOUS

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

L [ RF |75 bC | | | SENSE:INT] [ ALIGN AUTO  [01:57:19 AM Aug 12, 2016 Frequenc

tart Freq 30.000000 MHz | #Avg Type: RMS TRACE 56 quency
PNO: Fast —»— 1rig: FreeRun

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 10.5 dB

1Ln deidiv Ref 20.50 dBm
og

185 CenterFreq
0 500 13.015000000 GHz

960

-18356

StartFreq
295 30.000000 MHz|
396

-49 6

Stop Freq|
26.000000000 GHz

596

£9.6

Start 0.03 GHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz
R 5 S N S SO T 2 R T - | Man
f 24410 GHz 16.85 dBm

4.8820 GHz -54.52 dBm

ZZZzZ

f
f 7.323 0 GHz -59.03 dBm Freq Offset
f 25.7026 GHz -53.37 dBm 0Hz

RN BRWN 2
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

[ Keys\ghtSpectrum Anaryzer APV5.11(071516),52271, Temp B o=
| [s00 b | | | sENSE:INT] | ALIGN AUTO [01:48:33 AM Aug 13, 2016 F
Eenter Freq 2 483500000 GHz ) #Avg Type: RMS wcar EEE requency
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 kA

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.4 dB

1Lo de/div. Ref 20.00 dBm
og

100 Center Freq|
000 2.483500000 GHz|
-10.0

=200

StartFreq
300 2.476000000 GHz|
-40.0

500

Stop Freq|
2.481000000 GHz|

B00

-na

Center 2483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

JAuto Man

-——
1 f 2.480 080 GHz 16.589 dBm
f 2.483 680 GHz -49.158 dBm
f 2.483 500 GHz -49.177 dBm Freq Offset|

0 Hz|

N
ZzZZzz

Cocvm~NONEW

=
@
2]

HIGH CHANNEL SPURIOUS

Ekmghtsnmmmmamu APy5.11(071516),52271, Temp B ==

[ [s0o bc | | | SENSE:INT] I ALIGN AUTO  [01:49:11 AM Aug 13, 2016

|Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[. - 3256 Frequency
PNO: Fast —— 1rig: FreeRun &

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.4 dB

1Ln deidiv Ref 21.40 dBm
og

14 CenterFreq
140 13.015000000 GHz
-8.60

-186

StartFreq
286 30.000000 MHz|
386

-48 6

Stop Freq|
26.000000000 GHz

586

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

[Auto Man
-——
2.480 0 GHz 16.32 dBm
4.950 0 GHz 5558 dBm
7.440 0 GHz -58.35 dBm Freq Offset
255351 GHz 51,69 dBm 0 Hzl
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B o[ e
[soo bC | | | SENSE:NT| | ALIGN AUTO  [02:27:52 AM Jul 28, 2016

L | RF

[Center Freq 2.400000000 GHz #Avg Type: RMS TRACE[ Frequency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 11.2 dB
1L%;IB.rdiv Ref 21.20 dBm

12

CenterFreq|
120 2.400000000 GHz|
-8.80

-188

StartFreq

286 2.392500000 GHz

388

43 5

Stop Freq
2.407500000 GHz

588

B3E

Center 2.400000 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

Auto Man
-

N f 2.405 130 GHz 14.808 dBm

f 2.400 000 GHz -51.987 dBm
f 2.399 666 GHz -50.956 dBm Freq Offset

0 Hz|

zZZ

CENONELND

HIGH BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:29:01 AM Jul 28, 2016

[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[L 23456 Frequency

PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TYPE|MAYAY

IFGain:Low #Atten: 20 dB DET]

Auto Tune|
Ref Offset 11.2 dB
1L%gB.rdiv Ref 21.20 dBm

12

CenterFreq
1.20 2.483500000 GHz
880

-18.8

StartFreq

288 2.476000000 GHz

-38E

-43.5

Stop Freq
2.491000000 GHz

598

595

Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 110 kHz #VBW 330 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

[Auto Man
[wmopgTrefscll  x [ ¥ [ FUNCTION [ FUNCTIONWIDTH]

N f 2.476 135 GHz 13.658 dBm

f 2.490 370 GHz -53.973 dBm
f 2.483 500 GHz -55.279 dBm Freq Offset

0Hz

zZZ

SCoVRNAOR WS

=
@
©
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.3. HIGH POWER MODE ENHANCED DATA RATE QPSK
MODULATION

7.3.1. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

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

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

TEST PROCEDURE

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

RESULTS
Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.35 21 -3.62
Middle 2441 17.33 21 -3.64
High 2480 16.99 21 -3.98
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.3.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 13.87
Middle 2441 13.96
High 2480 13.71
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REPORT NO: 16U23782-E1V3

FCC ID: BCG-E3105

DATE: AUGUST 31, 2016

IC: 579C-E3105

7.4.

MODULATION
7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

HIGH POWER MODE ENHANCED DATA RATE 8PSK

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.330 1.214
Middle 2441 1.306 1.228
High 2480 1.324 1.226
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

L | RF [soo bC |

| SENSE:NT|

ALIGN AUTO

[02:20:06 AM Jul 28, 2016

ICenter Freq 2.402000000 GHz

#IFGain:Low

—— Trig: FreeRun
| #Atten: 20 dB

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

Radio Std: None

Radio Device: BTS

Frequency

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Log
000

-10.0

-20.0

CenterFreq|
2.402000000 GHz|

-30.0

-40.0

-60.0

50,0 R

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2135 MHz

-40.755 kHz
1.330 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power

x dB

13.9 dBm

99.00 %

-20.00 dB

CF Step
500.000 kHz

[Auto Man

Freq Offset
0 Hz|

BANDWIDTH MID CH

[E=m[ERS

BN Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B
L | RF [soa bc | |

| SENSE:INT]

ALIGN AUTO

[03:31:14 AM Jul 28, 2016

ICenter Freq 2.441000000 GHz

‘ #IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— 1Trig: FreeRun
#Atten: 20 dB

Avg|Held: 20/20

Radio Std: None

Radio Device: BTS

Ref Offset 11.2 dB

10 dBidiv Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-200

CenterFreq|
2.441000000 GHz

-30.0

-40.0

500

500

-70.0

-50.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms|

Occupied Bandwidth
1.2282 MHz
-37.591 kHz
1.306 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power

x dB

13.5 dBm

99.00 %

CF Step
500.000 kHz

jAuto Man

Freq Offset
0Hz

-20.00 dB
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

BANDWIDTH HIGH CH

BRI =

RF [soo bc |

| SENSE:INT|

ALIGN AUTO [03:32:30 AM Jul 28, 2016

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

ICenter Freq 2.480000000 GHz

#IFGain:Low

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

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

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-100

-200

CenterFreq
2.480000000 GHz

-30.0

-40.0

-50.0

-60.0 [LimcdteL il b

-70.0

-60.0

Center 2.48 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth
1.2261 MHz
-16.504 kHz
1.324 MHz

Transmit Freq Error
x dB Bandwidth

Auto

Total Power 12.6 dBm

500.000 kHz

CF Step

Man

% of OBW Power 99.00 %

Freq Offset,

0Hz

x dB -20.00 dB
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

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

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

=

[Center Freq 2.4415

Keysight Spectrum Analyzer - APv5.11{071516),52275, Temp B

=

Frequency

RF [soe bc [
00000 GHz ]
PNO: Wide 0 17ig: FreeRun
#Atten: 40 dB

| SENSE:INT] | ALIGN AUTO _ [02:41:29 AM Jul 28, 2016
#Avg Type: RMS TAcE[T2 545 6
Avg|Hold:>100/100 ™ ARLELALE

IFGain:Low o]

Auto Tune|

Ref Offset11.2 dB
‘IL%gBldiv Ref 30.00 dBm

CenterFreq
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq|
2.444000000 GHz

CF Step
500.000 kHz
Man

[Auto

Freq Offset
OHz

Center 2.441500 GHz
#Res BW 300 kHz

MSG

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

STATUS

#VBW 910 kHz
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC |

| SENSE:NT| |

ALIGN AUTO

S
[Center Freq 2.440000000 GHz

Ref Offset 11.2 ¢B

10dBidiv. Ref 30.00 dBm
Log

PNO: Fast 50
IFGain:Low

Trig: Free Run
Atten: 30 dB

[02:39:32 AM Jul 28, 2016
Avg Type: Log-Pwr B Frequency

AvglHold:»>1001100

Auto Tune

CenterFreq|

2.440000000 GHz

StartFreq
2.380000000 GHz|

Stop Freq
2.490000000 GHz

CF Step

10.000000 MHz|
[Auto Man

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

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

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC |

| SENSE:NT|

| ALIGN AUTO [ 02:36:49 AM Jul 28, 2016

S
[Center Freq 2.415000000 GHz

Ref Offset 11.2 ¢B
Ref 30.00 dBm

PNO: Wide Lp)
IFGain:Low

Trig: Free Run
Atten: 30 dB

#Avg Type: RMS TRACE‘ Frequency
Avg|Hold:>100/100 TV

DEF‘P

Auto Tune

10 dBidiv
Log

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq
2.430000000 GHz

CF Step

3.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

BE Keysight Spectrum Analyzer - APvS.11(071516) 52275, Temp B =
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:37:51 AM Jul 28, 2016 r
[Center Freq 2.445000000 GHz #Avg Type: RMS TRACE[T 03 45 6 requency
PNO: Wide T 1rig: Free Run Avg|Held:>100/100 THPE| Mty
: 5 s
IFGain:Low Atten: 30 dB DET]

Auto Tune|
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

CenterFreq
2.445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.460000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset,
0 Hz|

Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG STATUS

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

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L | RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:38:34 AM Jul 28, 2016
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRAcE[T 05 45 6 Frequency
PNO: Wide 0 1rig: FreeRun Avg|Held:>100/100 TYPE] nPA. W
IFGain:Low Atten: 30 dB DET]

Auto Tune|
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

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

Page 43 of 144

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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

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

TEST PROCEDURE

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

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

RESULTS

DH Packet | Pulse |Number of | Average | Limit Margin

Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)

seconds

3DH1 0.391 32 0.125 0.4 -0.275
3DH3 1.082 16 0.173 0.4 -0.227
3DH5 2.88 13 0.374 0.4 -0.026
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

B Keysight Spectrum Analyzer - APV5.11(071516),52275, Temp B o)==
L | RF [soo bC | | | SENSE:NT| | ALIGN AUTO [ 02:53:40 AM Jul 28, 2016

[Center Freq 2.441000000 GHz Trig Delay-100.0us ~ #Avg Type: RMS TRACE[T S35 0 Frequency
PNO: Wide —»— 1rig: Video AR

IFGain:Low #Atten: 40 dB

Auto Tune

Ref Offset11.2 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz|
[Auto Man

Freq Offset
0 Hz|

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

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

BE Keysight Spectrum Analyzer - APvS.1.1(071516) 52275, Temp B —
L RF [s00 bC | | [ SENSE:INT] [ ALIGN AUTO | 02:54:50 AM Jul 28, 2016 Frequenc
[Center Freq 2.441000000 GHz ] #Avg Type: RMS TRaCE[ 0345 6 q Y
PNO: Wide —»— 11ig: FreeRun . e
IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

Ref Offset 11.2 dB

1Lo dBidiv Ref 30.00 dBm
og

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset,
0 Hz|

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

MSG STATUS
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC | | | SENSE:NT| |

ALIGN AUTO [02:49:16 AM Jul 28, 2016

L
[Center Freq 2.441000000 GHz | Trig Delay-200.0ps
PNO: Wide —+— 1rig: Video
#Atten: 40 dB

IFGain:Low

Ref Offset 11.2 ¢B
Ref 30.00 dBm

10 dBidiv
Log

#Avg Type: RMS

Frequency

Auto Tune

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step

1.000000 MHz|
[Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Sweep 2.000 ms (1001 pts)

Span 0 Hz

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — DH3

o & sl

BE Keysight Spectrum Analyzer - APvS.11(071516), 52275, Temp B
[ SENSE:INT] I

ALIGN AUTO [02:52:36 AM Jul 28, 2016

L |
enter Freq 2.441000000 GHz i
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

RE__ [500 DC |
ic

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS

TRABE‘ 54586 Frequency

oerlp

Auto Tune|

CenterFreq

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step

1.000000 MHz
Auto Man

Freq Offset,

0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

B KeysghtSp ectrum Analyzer - APVS.1.1(071516),52275, Tes mpB ==
| RF [s0Q bC | | SENSE:INT| | ALIGN AUTO | 02:25:40 AM Jul 28, 2016

’Eenter Freq 2.441000000 GHz Trig Delay-400.0 us ~ #Avg Type: RMS TRACE‘ 56 Frequency
PNO: Wide —+— 11ig: Video o

|FGain:Low #Atten: 40 dB oeT/P

Auto Tune|

Ref Offset 11.2 dB
1LO dBidiv  Ref 30.00 dBm
og

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 4.000 ms (1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

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

RF [so0 oC | | | SENSE:INT| | ALIGN AUTO | 02:43:50 AM Jul 28, 2016

Frequency
Ref Offset 11.2 dB
1ngBldiv Ref 30.00 dBm

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset,
0 Hz|

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

MSG STATUS
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016

IC: 579C-E3105

7.4.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

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

TEST PROCEDURE

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

RESULTS
| 1D: | 52275 | Date: | 7/21/16
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.28 21 3.69
Middle 2441 17.26 21 3.71
High 2480 17.02 21 3.95
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

| 1ib: | 52075 | pate: | 721716 |
Channel Frequency Average Power

(MHz) (dBm)

Low 2402 13.89

Middle 2441 13.99

High 2480 13.75
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

B Keys\ghtSpectrum Anarym APv5.1.1(071516),52271, TempB
| 750 DC | | SENSE:INT| |
Eenter Freq 2 400000000 GHz

PNO: Wide (5 Trig: Free Run
#Atten: 20 dB

==

Frequency

ALIGN AUTO _ [02:19:49 AM Aug 12, 2016
#Avg Type: RMS TRACE
Avg|Hold:>100/100

IFGain:Low

Auto Tune
Ref Offset 10.5 dB
Ref 20.50 dBm

10 dBidiv
Log

105 CenterFreq
500 2.400000000 GHz|
-9.50

-135

StartFreq

295 2.392500000 GHz

-335

-435

Stop Freq|
2.407500000 GHz|

535

B35

Center 2.400000 GHz

#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

CF Step
1.500000 MHz

[Auto

Man

e T T T —
2.401 980 GHz 12.301 dBm
2.400 000 GHz -40.542 dBm
2.399 685 GHz -38.897 dBm

Freq Offset
0 Hz

LOW CHANNEL SPURIOUS

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

=N ==

Frequency

[ RF [752 bC | T [ SENSEANT] T ALIGN AUTO [ 02:21:01 AM Aug 12, 2016
fart Freq 30.000000 MHz | #Avg Type: RMS TRACE[ 2315 6
PNO: Fast —» 1rig: FreeRun TYPE|M ity
IFGain:Low #Atten: 20 dB DeT|P

Auto Tune|
Ref Offset 105 dB
Ref 20.50 dBm

10 dBidiv
Log

185 CenterFreq|
0 500 13.015000000 GHz
-9.50

-135

StartFreq

B 30.000000 MHz|

2395
-3 5

. " Stop Freq,
‘ 26.000000000 GHz

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

[MkRIMODETRC[sCLl  x [ v [ FUNCTION ] FUNCTIONWIDTH
N 2.402 0 GHz 12.06 dBm
N 4804 0 GHz 5881 dBm
N 7.206 0 GHz 60.43 dBm Freq Offset
N 23998 GHz 41.48 dBm 0 Hz

-59.5

9.5 |
I |

CF Step
2597000000 GHz

Auto Man
FUNCTION VALUE

wmﬂmmhumﬂ
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL

B Keysight Spectrum Analyzer - APv5.1.1(071516),52271, Temp B o | ]
L | RF 750 DC | | SENSE:INT| | ALIGN AUTO  [02:24:35 AM Aug 12, 2016 Frequenc
[Center Freq 2.441000000 GHz . #Avg Type: RMS TRACE[1T 3 q Y
PNO-Wide —— Trig: Free Run Avg|Hold:>100/100
: ]
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 10.5 dB

10dBidiv  Ref 20.50 dBm
Log

CenterFreq|
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 1.000 ms (1001 pts)
IMSG

STATUS

MID CHANNEL SPURIOUS

BN Keysight Spectrum Analyzer - APv5.1.1(071516),52271, Temp B =8 =3 @_I
L | RF 752 DC | | | SENSE:INT] | ALIGN AUTO  [02:25:32 AM Aug 12, 2016
#Avg Type: RMS TRACH 3 Frequency
[Start Freq 30.000000 MHz | _ g Type:
PNO: Fast —»— 1rig: FreeRun 1 ARARAARY
IFGain:Low #Atten: 20dB

Auto Tune|
Ref Offset 10.5 dB

10 dBidiv__ Ref 20.50 dBm
Log

105

Center Freq|

0,500 13.015000000 GHz

-850

-19.5

StartFreq|
30.000000 MHz

-295

-396

-19.5
. Stop Freq|
: 26.000000000 GHz|

-69.5 | i ‘
Start 0.03 GHz Stop 26.00 GHz CF Step
#Res BW 100 kHz 2697000000 GHz

Auto Man

11.19 dBm
57.52dBm
-59.86 dBm FreqOffset
-53.49 dBm 0 Hz

=,

Soom~NanBw

=
@
©
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

B Ka'yswghtSpe:trum Anary—m APv5.1.1(071516),52271, Temp B
| [750_DC ] I I
Eenter Freq 2 483500000 GHz i
PNO: Wide (3 Trig: FreeRun
-
IFGain:Low #Atten: 20 dB

==

Frequency

SENSE:INT] | ALIGN AUTO
#Avg Type: RMS
Avg|Hold:>100/100

[02:28:54 AM Aug 12, 2016
TR*«EE

Auto Tune
Ref Offset 10.5 dB
Ref 20.50 dBm

10 dBidiv
Log

105

CenterFreq|
500 2.483500000 GHz|
-9.50

-135

StartFreq

295 2.476000000 GHz

-335

-435

Stop Freq|
2.491000000 GHz|

535

B35

Center 2.483500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

[Auto

1.500000 MHz

CF Step

Man

o S S A 1 L R e ST -
2.480 005 GHz 11.609 dBm
2.483 500 GHz -47.766 dBm
2.483 500 GHz -47.766 dBm

zZZ

f
f

-4

Freq Offset
0 Hz

CENOINRLOND

HIGH CHANNEL SPURIOUS

B ngm Spedvum Ana!yzer APV51.1(071516).52271, Temp B
SENSE:INT| | ALIGN AUTO  [02:29:44 AM Aug 12, 2016
S

I [750 0C | [ [
tart Freq 30 000000 MHz ] #Avg Type: RMS TRACE[T 2345 6
PNO: Fast —— 1rig: FreeRun TYPE|

IFGain:Low #Atten: 20 dB DeT|P

SR

Frequency

Auto Tune|
Ref Offset10.5 dB
Ref 20.50 dEm

10 dBidiv
Log

105

CenterFreq
0.500 13.015000000 GHz
-9.50

-195

StartFreq

B 30.000000 MHz|

-395

-495

Stop Freq|
26.000000000 GHz|

-595

s ! ! \
I \ \ \

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

I-_—
2.480 0 GHz 11.58 dBm

4.960 0 GHz 57.89 dBm

7.440 0 GHz 6111 dBm Freq Offset
25827 3 GHz 5298 dBm 0 Hzl

CF Step
2597000000 GHz
[Auto Man

Page 53 of 144

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B o[ e
[soo bC | | | SENSE:NT| | ALIGN AUTO  [02:44:39 AM Jul 28, 2016

L | RF

[Center Freq 2.400000000 GHz #Avg Type: RMS TRACE[ Frequency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 11.2 dB
1L%;IB.rdiv Ref 21.20 dBm

12

CenterFreq|
120 2.400000000 GHz|
-8.80

-188

StartFreq

286 2.392500000 GHz

388

43 5

Stop Freq
2.407500000 GHz

588

B3E

Center 2.400000 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

Auto Man
-

N f 2.402130 GHz 9.773 dBm

f 2.400 000 GHz -53.116 dBm
f 2.399 666 GHz -54.119 dBm Freq Offset

0 Hz|

zZZ

CENONELND

HIGH BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:47:36 AM Jul 28, 2016

[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[L 23456 Frequency

PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TYPE|MAYAY

IFGain:Low #Atten: 20 dB DET]

Auto Tune|
Ref Offset 11.2 dB
1L%gB.rdiv Ref 21.20 dBm

12

CenterFreq
1.20 2.483500000 GHz
880

-18.8

StartFreq

288 2.476000000 GHz

-38E

-43.5

Stop Freq
2.491000000 GHz

598

595

Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 110 kHz #VBW 330 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

[Auto Man
[wRmopgTrefscll x| ¥ [ FUNCTION [ FUNCTIONWIDTH]

N f 2.477 140 GHz 9.046 dBm

f 2.483 995 GHz -54.397 dBm
f 2.483 500 GHz -57.067 dBm Freq Offset

0Hz

zZZ

SCoVRNAOR WS

=
@
©
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.5. LOW POWER MODE BASIC DATA RATE GFSK MODULATION
7.5.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 904.40 864.38
Middle 2441 914.20 905.58
High 2480 927.70 890.81
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

L | RF [soo bC | | | SENSE:NT|

| ALIGN AUTO [ 03:17:08 AM Jul 28, 2016

ICenter Freq 2.402000000 GHz

| Center Freq: 2.402000000 GHz

Radio Std: None
Avg|Hold: 20/20

Frequency

| —— Trig: FreeRun

#IFGain:Low

#Atten: 20 dB

Radio Device: BTS

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Log
000

-10.0

-20.0

CenterFreq|
2.402000000 GHz|

-30.0

-40.0

-60.0

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

864.38 kHz

-15.294 kHz
904.4 kHz

% of OBW Power
x dB

12.0 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

[Auto Man

Freq Offset
0 Hz|

BANDWIDTH MID CH

[E=m[ERS

E Keysight Spectrum Analyzer - APvS.1.1(071516), 52275, Temp B
L

RF [so@ bc [

| SENSE:INT]

ALIGN AUTO

[03:18:55 AM Jul 28, 2016

ICenter Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

‘ #IFGain:Low

—— 1Trig: FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Held: 20/20

Radio Device: BTS

Ref Offset 11.2 dB

10 dBidiv Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-200

CenterFreq|
2.441000000 GHz

-30.0

-40.0

500

500

-70.0

-50.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz
#Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

905.58 kHz

-9.763 kHz
914.2 kHz

% of OBW Power
x dB

10.9 dBm

99.00 %

CF Step
200.000 kHz

jAuto Man

Freq Offset
0Hz

-20.00 dB
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

BANDWIDTH HIGH CH

BRI =

RF [soo bc |

| SENSE:INT|

ALIGN AUTO [03:20:08 AM Jul 28, 2016

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

ICenter Freq 2.480000000 GHz

#IFGain:Low

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

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

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-100

-200

CenterFreq
2.480000000 GHz

-30.0

400 k4

-50.0

-60.0

-70.0

-60.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth
890.81 kHz
-14.581 kHz
927.7 kHz

Transmit Freq Error
x dB Bandwidth

Auto

Total Power 10.8 dBm

200.000 kHz

CF Step

Man

% of OBW Power 99.00 %

Freq Offset,

0Hz

x dB -20.00 dB
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.5.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

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

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

E Keysight Spectrum Anslyzer - APvS.11(071516) 52275, Temp 8 [E=EE

L | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO [01:43:30 AM Jul28, 2016 Frequenc
Eenter Freq 2.441500000 GHz . #Avg Type: RMS TRAFE\ 13456 q Y
PNO: Wide 50 Trig: FreeRun Avgl|Hold:>100100 ™ [P
IFGain:Low #Atten: 40 dB DET|

Auto Tune|
Ref Offset 11.2 dB
‘IL%gBldiv Ref 30.00 dBm

CenterFreq
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq|
2.444000000 GHz

CF Step
500.000 kHz
[Auto Man

Freq Offset
OHz

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

MSG STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BN Keysight Spectrum Analyzer - APvS.1 1(071516) 50822, Temp B

fo e s

RF [soo bC |

| SENSE:NT| |

ALIGN AUTO

S
[Center Freq 2.440000000 GHz

Ref Offset 11.2 ¢B

10dBidiv. Ref 30.00 dBm
Log

PNO: Fast 50
IFGain:Low

Trig: Free Run
Atten: 30 dB

[01:43:15 PMJul 27, 2016
Avg Type: Log-Pwr B Frequency

AvglHold:»>1001100

Auto Tune

CenterFreq|

2.440000000 GHz

StartFreq
2.380000000 GHz|

Stop Freq
2.490000000 GHz

CF Step

10.000000 MHz|
[Auto Man

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

[& STATUS

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

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC |

| SENSE:NT|

| ALIGN AUTO  [01:40:17 AM Jul 28, 2016

S
[Center Freq 2.415000000 GHz

Ref Offset 11.2 ¢B
Ref 30.00 dBm

PNO: Wide Lp)
IFGain:Low

Trig: Free Run
Atten: 30 dB

#Avg Type: RMS TRACE‘ Frequency
Avg|Hold:>100/100 TV

DEF‘P

Auto Tune

10 dBidiv
Log

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq
2.430000000 GHz

CF Step

3.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

BE Keysight Spectrum Analyzer - APvS.11(071516) 52275, Temp B =
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [01:40:41 AM Jul 28, 2016 r
[Center Freq 2.445000000 GHz #Avg Type: RMS TRACE[T 03 45 6 requency
PNO: Wide T 1rig: Free Run Avg|Held:>100/100 THPE| Mty
: 5 s
IFGain:Low Atten: 30 dB DET]

Auto Tune|
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

CenterFreq
2.445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.460000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset,
0 Hz|

Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG STATUS

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

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L | RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [01:41:09 AM Jul 28, 2016
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRAcE[T0 5 45 6 Frequency
PNO: Wide 0 1rig: FreeRun Avg|Held:>100/100 TYPE] nPA. W
IFGain:Low Atten: 30 dB DET]

Auto Tune|
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

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: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

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

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

TEST PROCEDURE

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

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

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

RESULTS
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.385 32 0.123 0.4 -0.277
DH3 1.65 18 0.297 0.4 -0.103
DH5 2.88 13 0.374 0.4 -0.026
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.385 8 0.031 0.4 -0.369
DH3 1.65 4.5 0.074 0.4 -0.326
DH5 2.88 3.25 0.094 0.4 -0.306
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH - DH1

PULSE WIDTH — DHA1

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

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

[01:57:14 AM Jul 28, 2016

L
[Center Freq 2.441000000 GHz | TrigDelay-100.0ps  #Avg Type: RMS
PNO: Wide —+— 1rig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 11.2 ¢B
Ref 30.00 dBm

10 dBidiv
Log

TRACE]

Frequency

Auto Tune

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 1.000 ms (1001 pts)

STATUS

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

[Auto Man

Freq Offset
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
Keysight Spectrum Analyzer - APvS.11(071516), 52275, Temp B

o & sl

[
RE__ [500 DC |

[ SENSE:INT] I ALIGN AUTO

[01:57:46 AM Jul 28, 2016

L [
[Center Freq 2.441000000 GHz ] #Avg Type: RMS
PNO: Wide —»— 1rig: Free Run

#Atten: 40 dB

IFGain:Low

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

TRAGE] 3456
TYPE|VAsAAAAY

Frequency

oET|P

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — DH3

PULSE WIDTH — DH3

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC | | | SENSE:NT| |

ALIGN AUTO

[01:49:22 AM Jul 28, 2016

S
[Center Freq 2.441000000 GHz Trig Delay-200.0ps  #Avg Type: RMS

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

Ref Offset 11.2 ¢B
Ref 30.00 dBm

10 dBidiv
Log

TRACE‘
Tt

Frequency

DEF‘P

Auto Tune

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step

1.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

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

o & sl

[ e [son obC | [ [ SENSE:INT] I ALIGN AUTO

[01:52:00 AM Jul 28, 2016

L
[Center Freq 2.441000000 GHz ]
PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

TRABE‘ 355

AL ¥ ¥
oerlp

Auto Tune|

200

10.0

000

-100

-200

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Sweep 3.160 s (1001 pts)

Span 0 Hz
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — DH5

PULSE WIDTH — DH5

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

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

[07:45:57 PMJul 29, 2016

|
[Center Freq 2.441000000 GHz I'!ﬂ E";?Lﬂv*‘“"-ﬂ us  #Avg Type:RMS
rig: Video
#Agen: 40dB

PNO: Wide Lp)
IFGain:Low

Ref Offset 11.2 ¢B
Ref 30.00 dBm

10 dBidiv
Log

Frequency

Auto Tune

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

[Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 4.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

NUMBER OF PULSES — DH5

B Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B o | ]
RF [soe bC | | | SENSE:INT| | ALIGN AUTO  [08:19:52 PMJul 28, 2016

L
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[T 23 45 6 Frequency
PNO: Wide —»— 1rig: FreeRun TYPE| WathrARAAY
IFGain:Low  #Atten: 40 dB oET|P

Auto Tune

Ref Offset11.2 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
2.441000000 GHz|

200

100

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
[Auto Man

Freq Offset
0 Hz|

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

MSG

STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.5.5. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)

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

TEST PROCEDURE

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

RESULTS
| 1iD: | 52075 | pate: | 7/21/16
Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.55 30 -18.45
Middle 2441 11.68 30 -18.32
High 2480 11.64 30 -18.36

Page 67 of 144

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.5.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

| 1ib: | 52075 | pate: | 721716 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.31
Middle 2441 11.43
High 2480 11.38
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.5.7. 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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

B Keys\ghtSpectrumAna[yzer APv5.11(071516), 52275, Temp B o[- ]
| [soe bC | | | SENSE:NT| | ALIGN AUTO  [08:37:21 PMJul 21, 2016

Eenter Freq 2 400000000 GHz ) #Avg Type: RMS
PNO: Wide T,0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Frequency

Auto Tune

Ref Offset 11.2 dB
1LO dBidiv  Ref 21.20 dBm
og

1.2 Center Freq|
120 2.400000000 GHz|

580

188 Start Freq|
288 2.392500000 GHz|
-38.8

-8 6

Stop Freq|

588
2.407500000 GHz|

Raiik]

Center 2400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

JAuto Man|
-——
f 2.401 875 GHz 10.666 dBm

f 2.400 000 GHz -49.981 dBm
f 2.399 880 GHz -51.562 dBm Freq Offset|
0 Hz|

ZzZZzz

CovmNAORLOND

=
@
2]

LOW CHANNEL SPURIOUS

Ekmghtsnmmmmamu APy5.1.1(071516),52275, Temp B ==

[ [s02_oDc | [ [ SENSE:INT] [ ALGNAUTO  [08:38:04 PMIul 21,2016

|Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[. - 3258 Frequency
PNO: Fast —— 1rig: FreeRun &

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.2 dB
1LU dBidiv Ref 21.20 dBm
og

"2 CenterFreq
120 13.015000000 GHz

-B.80

ee StartFreq
HE 30.000000 MHz
-38.8

-48 6

Stop Freq|

SEE
26.000000000 GHz

Rk
I | |

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

Auto Man
U S SO B S 3 B 1 RS O -
2.402 0 GHz 10.57 dBm
4.804 0 GHz -45.37 dBm
7.206 0 GHz -58.35 dBm Freq Offset
4.8046 GHz -44.46 dBm 0Hz

ZZZzZ

RN BRWN 2
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL

BE Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B o [ ]
L | RF [soe bC | | | SENSE:NT| | ALIGN AUTO  [08:43:38 PMJul 21, 2016 Frequenc
[Center Freq 2.441000000 GHz ) #Avg Type: RMS TRACE[T quency
PNO: Wide T,0 Trig: Free Run Avg|Hold:»100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 11.2 dB
E%gsldiv Ref 21.20 dBm

CenterFreq|
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step|
1.500000 MHz|
JAuto Man|

Freq Offset|
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

MID CHANNEL SPURIOUS

E Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B =R

L | RF [soe bpC | | | SENSE:INT| [ ALIGN AUTO  [08:45:17 PMJul 21, 2016

] #Avg Type: RMS TRACE| 56 Frequency
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.2 dB

1Ln deidiv Ref 21.20 dBm
og

"2 CenterFreq
120 13.015000000 GHz

-B.80

-188

StartFreq
288 30.000000 MHz|
388

138 ‘
| i | ) ) e Stop Freq|

| - || 26.000000000 GHz

Start 0.03 GHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz
i 0 S N SN SO T 2 R T - | Man
f 24410 GHz 10.632 dBm

588

Rk

f 48820GHz  -45815dBm
f 7.3230GHz -58.646 dBm Freq Offset
f 5041 MHz  -42.258 dBm 0 Hz

ZZZzZ

RN BRWN 2
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

B Keys\ghtSpe:trumAna[yzer APv5.11(071516), 52275, Temp B o[- ]
| [s00 b | | | sENSE:INT] | ALIGN AUTO  [08:47:32 PMJul 21, 2016

Eenter Freq 2 483500000 GHz ) #Avg Type: RMS
PNO: Wide T,0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Frequency

Auto Tune

Ref Offset 11.2 dB
1LO dBidiv  Ref 21.20 dBm
og

1.2 Center Freq|
120 2.483500000 GHz|

580

188 Start Freq|
288 2.476000000 GHz|
-38.8

-8 6

Stop Freq|
2.481000000 GHz|

588

Raiik]

Center 2483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

JAuto Man|
-——
f 2.479 885 GHz 10.378 dBm

f 2.483 695 GHz -53.547 dBm
f 2.483 500 GHz -55.195 dBm Freq Offset|
0 Hz|

ZzZZzz

CovmNAORLOND

=
@
2]

HIGH CHANNEL SPURIOUS

Ekmghtsnmmmmamu APy5.1.1(071516),52275, Temp B ==

[ [s02_oDc | [ [ SENSE:INT] [ ALGNAUTO  [08:48:28 PMIul 21,2016

|Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[. - 3256 Frequency
PNO: Fast —— 1rig: FreeRun &

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.2 dB
1LU dBidiv Ref 21.20 dBm
og

"2 CenterFreq
120 13.015000000 GHz

-B.80

ee StartFreq
HE 30.000000 MHz
-38.8

-48 6

Stop Freq|

SR
26.000000000 GHz

Rk
I |

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

[Auto Man
-——
2.480 0 GHz 10.12 dBm
4.950 0 GHz 4836 dBm
7.440 0 GHz -60.38 dBm Freq Offset
4.960 4 GHz 4587 dBm 0 Hzl
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B o[ e
[soo bC | | | SENSE:NT| | ALIGN AUTO  [01:47:22 AM Jul 28, 2016

L | RF

[Center Freq 2.400000000 GHz #Avg Type: RMS TRACE[ Frequency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 11.2 dB
1L%;IB.rdiv Ref 21.20 dBm

12

CenterFreq|
120 2.400000000 GHz|
-8.80

-188

StartFreq

286 2.392500000 GHz

388

43 5

Stop Freq
2.407500000 GHz

588

B3E

Center 2.400000 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

Auto Man
-

N f 2.401 980 GHz 7.532 dBm

f 2.400 000 GHz -56.107 dBm
f 2.400 000 GHz -66.107 dBm Freq Offset

0 Hz|

zZZ

CENONELND

HIGH BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [01:48:07 AM Jul 28, 2016

[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[L 23456 Frequency

PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TYPE|MAYAY

IFGain:Low #Atten: 20 dB DET]

Auto Tune|
Ref Offset 11.2 dB
1L%gB.rdiv Ref 21.20 dBm

1.2 —< Center Freq
1.20 2.483500000 GHz
880

-18.8

StartFreq

288 2.476000000 GHz

-38E

-43.5

Stop Freq
2.491000000 GHz

598

595

Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 110 kHz #VBW 330 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

[Auto Man
[evopgTResc] X ] Y ] FUNcroN | FUNcrionworH]

N f 2.476 840 GHz 7.208 dBm

f 2.484 265 GHz -57.249 dBm
f 2.483 500 GHz -59.637 dBm Freq Offset

0Hz

zZZ
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.6. LOW POWER MODE ENHANCED DATA RATE QPSK
MODULATION

7.6.1. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

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

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

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.52 21 -10.45
Middle 2441 10.66 21 -10.31
High 2480 10.59 21 -10.38
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.6.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.27
Middle 2441 8.44
High 2480 8.38
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.7. LOW POWER MODE ENHANCED DATA RATE 8PSK
MODULATION

7.7.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.331 1.232
Middle 2441 1.313 1.203
High 2480 1.334 1.192
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

L | RF [soo bC | | | SENSE:NT|

| ALIGN AUTO [ 03:21:12 AM Jul 28, 2016

ICenter Freq 2.402000000 GHz

| Center Freq: 2.402000000 GHz

Radio Std: None
Avg|Hold: 20/20

Frequency

| —— Trig: FreeRun

#IFGain:Low

#Atten: 20 dB

Radio Device: BTS

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Log
000

-10.0

-20.0

CenterFreq|
2.402000000 GHz|

-30.0

-40.0

-60.0

600 bk

-70.0

[
-80.0
I

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth

Total Power

1.2316 MHz

8.09 dBm

CF Step
500.000 kHz

[Auto Man

Freq Offset
0 Hz|

Transmit Freq Error
x dB Bandwidth

-34.956 kHz
1.331 MHz

% of OBW Power

99.00 %

x dB

-20.00 dB

BANDWIDTH MID CH

[E=m[ERS

E Keysight Spectrum Analyzer - APvS.1.1(071516), 52275, Temp B
L

RF [so@ bc [

| SENSE:INT]

ALIGN AUTO

[03:22:20 AM Jul 28, 2016

ICenter Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

‘ #IFGain:Low

—— 1Trig: FreeRun
#Atten: 20 dB

Avg|Held: 20/20

Radio Std: None

Radio Device: BTS

Ref Offset 11.2 dB

1Ln dBidiv Ref 10.00 dBm

Frequency

og
000

-10.0
-200

CenterFreq|
2.441000000 GHz

-30.0

-40.0

500

0.0 |

-70.0

e

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

1.2027 MHz
-2.403 kHz
1.313 MHz

% of OBW Power
x dB

8.17 dBm

CF Step
500.000 kHz

jAuto Man

99.00 %

Freq Offset
0Hz

-20.00 dB
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

BANDWIDTH HIGH CH

BRI =

[soo bc |

| SENSE:INT| ALIGN AUTO [ 03:23:24 AM Jul 28, 2016

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

ICenter Freq 2.480000000 GHz

#IFGain:Low

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

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

Ref Offset 11.2 dB

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-100

-200

CenterFreq
2.480000000 GHz

-30.0

-40.0

-50.0

-60.0

-70.0

[ |
-80.0
[ |

Center 2.48 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91 kHz #Sweep 100 ms

Occupied Bandwidth

1.1924 MHz
5.736 kHz
1.334 MHz

Transmit Freq Error
x dB Bandwidth

Auto

Total Power 8.10 dBm

500.000 kHz

CF Step

Man

% of OBW Power 99.00 %

Freq Offset,

0Hz

x dB -20.00 dB
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

7.7.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

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

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

=

[Center Freq 2.4415

Keysight Spectrum Analyzer - APv5.11{071516),52275, Temp B

=

Frequency

RF [soe bc [
00000 GHz ]
PNO: Wide 0 17ig: FreeRun
#Atten: 40 dB

| SENSE:INT] | ALIGN AUTO [ 02:05:45 AM Jul 28, 2016
#Avg Type: RMS TAcE[T2 545 6
Avg|Hold:>100/100 ™ ARLELALE

IFGain:Low o]

Auto Tune|

Ref Offset11.2 dB
‘IL%gBldiv Ref 30.00 dBm

CenterFreq
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq|
2.444000000 GHz

CF Step
500.000 kHz
Man

[Auto

Freq Offset
OHz

Center 2.441500 GHz
#Res BW 300 kHz

MSG

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

STATUS

#VBW 910 kHz
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BN Keysight Spectrum Analyzer - APvS.1 1(071516) 50822, Temp B

fo e s

RF [soo bC |

| SENSE:NT| |

ALIGN AUTO

S
[Center Freq 2.440000000 GHz

Ref Offset 11.2 ¢B

10dBidiv. Ref 30.00 dBm
Log

PNO: Fast 50
IFGain:Low

Trig: Free Run
Atten: 30 dB

[01:48:05 PMJul 27, 2016
Avg Type: Log-Pwr B Frequency

AvglHold:»>1001100

Auto Tune

CenterFreq|

2.440000000 GHz

StartFreq
2.380000000 GHz|

Stop Freq
2.490000000 GHz

CF Step

10.000000 MHz|
[Auto Man

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

[& STATUS

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

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC |

| SENSE:NT|

| ALIGN AUTO [ 01:59:26 AM Jul 28, 2016

S
[Center Freq 2.415000000 GHz

Ref Offset 11.2 ¢B
Ref 30.00 dBm

PNO: Wide Lp)
IFGain:Low

Trig: Free Run
Atten: 30 dB

#Avg Type: RMS TRACE‘ Frequency
Avg|Hold:>100/100 TV

DEF‘P

Auto Tune

10 dBidiv
Log

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq
2.430000000 GHz

CF Step

3.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

BE Keysight Spectrum Analyzer - APvS.11(071516) 52275, Temp B =
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:00:18 AM Jul 28, 2016 r
[Center Freq 2.445000000 GHz #Avg Type: RMS TRACE[T 03 45 6 requency
PNO: Wide T 1rig: Free Run Avg|Held:>100/100 THPE| Mty
: 5 s
IFGain:Low Atten: 30 dB DET]

Auto Tune|
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

CenterFreq
2.445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.460000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset,
0 Hz|

Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG STATUS

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

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L | RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:01:04 AM Jul 28, 2016
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRAcE[T0 5 45 6 Frequency
PNO: Wide 0 1rig: FreeRun Avg|Held:>100/100 TYPE] nPA. W
IFGain:Low Atten: 30 dB DET]

Auto Tune|
Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

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

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

TEST PROCEDURE

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

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

RESULTS
8PSK (EDR) Mode
DH Packet | Pulse [Number of [ Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.400 32 0.128 0.4 -0.272
3DH3 1.074 17 0.183 0.4 -0.217
3DH5 2.884 12 0.346 0.4 -0.054
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

B Keysight Spectrum Analyzer - APV5.11(071516),52275, Temp B o)==
L | RF [soo bC | | | SENSE:NT| | ALIGN AUTO [ 02:14:31 AM Jul 28, 2016

[Center Freq 2.441000000 GHz Trig Delay-100.0us ~ #Avg Type: RMS TRACE[T - 35 0 Frequency
PNO: Wide —»— 1rig: Video AR

IFGain:Low #Atten: 40 dB

Auto Tune

Ref Offset11.2 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz|
[Auto Man

Freq Offset
0 Hz|

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

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

BE Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B =~ =m
L RF___[500 OC | [ [ SENSE:INT] [ ALIGN AUTO  [02:15:44 AM Jul 28, 2016 Frequenc
[Center Freq 2.441000000 GHz ] #Avg Type: RMS TRecE[ 0345 6 q Y
PNO: Wide —»— 11ig: FreeRun . e
IFGain:Low #Atten: 40 dB oET|P

Auto Tune|

Ref Offset 11.2 dB

1Lo dBidiv Ref 30.00 dBm
og

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset,
0 Hz|

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

MSG STATUS
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 52275, Temp B

fo e s

RF [soo bC | | | SENSE:NT| |

ALIGN AUTO

[02:11:55 AM Jul 28, 2016

S
[Center Freq 2.441000000 GHz Trig Delay-200.0ps  #Avg Type: RMS

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

Ref Offset 11.2 ¢B
Ref 30.00 dBm

10 dBidiv
Log

TRACE‘
Tt

Frequency

DEF‘P

Auto Tune

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step

1.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — 3DH3

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

o & sl

[ e [son obC | [ [ SENSE:INT] I ALIGN AUTO

[08:08:26 PMJul 23, 2016

L
[Center Freq 2.441000000 GHz ]
PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

TRABE‘ 355

AL ¥ ¥
oerlp

Auto Tune|

200

10.0

000

-100

-200

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Sweep 3.160 s (1001 pts)

Span 0 Hz
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

fo e s

E Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B

L | RF [soo bC | | SENSE:NT| |

ALIGN AUTO [07:59:00 PMJul 29, 2016

Trig Delay-400.0 us
PNO: Wide -+~ 1rig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 11.2 ¢B
Ref 30.00 dBm

10 dBidiv
Log

#Avg Type: RMS

Frequency

Auto Tune

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step

1.000000 MHz|
[Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

o & sl

[ SENSE:INT] I

ALIGN AUTO [02:09:03 AM Jul 28, 2016

BE Keysight Spectrum Analyzer - APvS.1.1(071516) 52275, Temp B
L [ R [so@ DbC |

[Center Freq 2.441000000 GHz )

PNO: Wide —»— 11ig: FreeRun

IFGain:Low #Atten: 40 dB

Ref Offset 11.2 dB

10dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS

TRABE‘ 54586 Frequency

oerlp

Auto Tune|

CenterFreq

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step

1.000000 MHz
Auto Man

Freq Offset,

0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.7.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

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

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

TEST PROCEDURE

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

RESULTS
| 1>: | 52275 | pate: | 721716 |
Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.55 21 -10.42
Middle 2441 10.69 21 -10.28
High 2480 10.62 21 -10.35
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.7.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

| 1ib: | 52075 | pate: | 721716 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.29
Middle 2441 8.45
High 2480 8.41
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

7.7.7. 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: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

B Keys\ghtSpe:trumAna[yzer APv5.11(071516),52294, Temp B o[- ]

| [s00 b | | | sENSE:INT] | ALIGN AUTO  [11:48:02 AM Jul 21, 2016 Frequenc

Eenter Freq 2 400000000 GHz ) #Avg Type: RMS TRACE[ 234 5 q Y
PNO: Wide Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.2 dB
1LO dBidiv Ref 10.00 dBm
og

0.00 Center Freq|
00 2.400000000 GHz|
=200

=300

StartFreq

0.0 2.382500000 GHz|

-S00

600

Stop Freq|
2.407500000 GHz|

-0an

800

Center 2400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

JAuto Man
-——
1 f 2.402 100 GHz 6.851 dBm
f 2.400 000 GHz -47.885 dBm
f 2.399 805 GHz -46.264 dBm Freq Offset|

0 Hz|

N
ZzZZzz

Cocvm~NONEW

=
@
2]

LOW CHANNEL SPURIOUS

E Keys\ghtSpe:trumAna[y'zer APy5.11(071516),52294, Temp B ==
IC

| [s0e oC | | | SENSE:INT] [ ALIGN AUTO  [11:49:16 AMJul 2L, 2016 Frequenc

anter Freq 13.015000000 GHz | #Avg Type: RMS Ce[7 55 s aueney
PNO: Fast —»— 1rig: FreeRun -

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.2 dB

1Ln deidiv Ref 20.00 dBm
og

180 CenterFreq
0m 13.015000000 GHz
-10.0

-200

StartFreq
30.000000 MHz|

-300

-0

-50.0

Stop Freq|
26.000000000 GHz

0.0

-0

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

[Auto Man
o N S S A1 M VS M [ (VT -
2.402 0 GHz 5.47 dBm
4804 0 GHz 4774 dBm
7.206 0 GHz -60.00 dBm Freq Offset
48039 GHz 47.74 dBm 0 Hzl
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL

BN Keysight Spectrum Analyzer - APyS.1 1(071516) 52294, Temp B

[N

[soe bC |

| SENSE:NT|

| ALIGN AUTO  [11:51:59 AM Jul 21, 2016

L | RF
[Center Freq 2.441000000 GHz

Ref Offset11.2 B

10dBidiv Ref 10.00 dBm
Log

PNO: Wide 5,0 Trig: Free Run
IFGain:Low

#Atten: 20 dB

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

Frequency

Auto Tune

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

CenterFreq|
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz|

CF Step|
1.500000 MHz|

JAuto Man|

Freq Offset|
0 Hz|

MID CHANNEL SPURIOUS

BN Keysight Spectrum Analyzer - APvS.11(071516) 52204, Temp B

[E=RE ==

L | RF [500 oc |

| SENSE:INT]

| ALIGN AUTO  [11:52:41 AM Jul 21, 2016

[Center Freq 13.015000000 GHz

PNO:
IFGain:Low

Fast —— 1rig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE| 345
TYPE| M atA:

Frequency

DeT|P

Ref Offset 11.2 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-ioa

=200

=300

-0

Center Freq|
13.015000000 GHz

StartFreq
30.000000 MHz|

-S00

Raulli]

-0an

Start 0.03 GHz
#Res BW 100 kHz

#VBW 300 kHz

1 N f 24410GHz
f 4.882 0 GHz
7.3230GHz

4.882 5 GHz

6.61dBm
-50.32dBm
-59.45 dBm
-48.87 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION WIDTH FUNCTION VALUE |

Stop Freq|
26.000000000 GHz|

CF Step|
2597000000 GHz|
[Auto Man|

Freq Offset|
0 Hz|
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

BE Keysight Spectrum Analyzer - APv5.11(071516),52294, Temp B o[- ]
[soe bC | | | SENSE:NT| | ALIGN AUTO  [11:54:53 AM Jul 21, 2016

L | RF

: = F
[Center Freq 2.483500000 GHz ) #Avg Type: RMS TRACE requency
PNO: Wide LpJ Trig: Free Run Avg|Hold:>100/100 A

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11.2 dB

1Lo de/div. Ref 10.00 dBm
og

0.00

CenterFreq|
00 2.483500000 GHz|
=200

=300

StartFreq

0.0 2.476000000 GHz|

-S00

600

Stop Freq|
2.481000000 GHz|

-0an

800

Center 2483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz
FUNCTION WIDTH 2| Man
f 2.480 005 GHz 6.790 dBm

f 2.483 560 GHz -49.765 dBm
f 2.483 500 GHz -49.138 dBm Freq Offset|

0 Hz|

ZzZZzz

CovmNAORLOND

=
@
2]

HIGH CHANNEL SPURIOUS

E Keysight Spectrum Analyzer - APvS 1.1(071516),52204, Temp B = \ﬂl@l

L [ R [50Q bC ] [ [ SENSE:INT] I ALTGN AUTO _ [11:55:29 AM Jul21, 2016 Frequenc
Center Freq 13.015000000 GHz | _ #Avg Type: RMS TRAGE[T2 345 6 quency
PNO: Fast —»~ 1rig: Free Run TYPE|Mwaniny

IFGain:Low #Atten: 20 dB peT|P

Auto Tune|
Ref Offset 11.2 dB
E%gBldiv Ref 20.00 dBm

10.0

Center Freq
0.00 13.015000000 GHz
0.0

=200

StartFreq,

300 30.000000 MHz|

-40.0

500

StopFreq
26.000000000 GHz

-50.0

-700

Start 0.03 GHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #/BW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz

X FUNCTION VDT o Men
2.480 0 GHz 4.68 dBm
4.960 0 GHz -50.66 dBm
7.440 0 GHz 51.16 dBm FreqOffset
4960 4 GHz 4889 dBm 0Hz

ZZZZ

RN ) S PRYRIY
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.11(071516),52275, Temp B o[ e
[soo bC | | | SENSE:NT| | ALIGN AUTO  [02:09:55 AM Jul 28, 2016

L | RF

[Center Freq 2.400000000 GHz #Avg Type: RMS TRACE[ Frequency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 11.2 dB
1L%;IB.rdiv Ref 21.20 dBm

12

CenterFreq|
120 . 2.400000000 GHz|
-8.80

-188

StartFreq

286 2.392500000 GHz

388

43 5

Stop Freq
2.407500000 GHz

588

B3E }

Center 2.400000 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

Auto Man
-

N f 2.402 145 GHz 4.603 dBm

f 2.400 000 GHz -54.189 dBm
f 2.399 620 GHz -57.286 dBm Freq Offset

0 Hz|

zZZ

CENONELND

HIGH BANDEDGE WITH HOPPING ON

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52275, Temp B (===
L RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [02:10:34 AM Jul 28, 2016

[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[L 23456 Frequency

PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 TYPE|MAYAY

IFGain:Low #Atten: 20 dB DET]

Auto Tune|
Ref Offset 11.2 dB
1L%gB.rdiv Ref 21.20 dBm

12

CenterFreq
1.20 + T 2.483500000 GHz
880

-18.8

StartFreq

288 2.476000000 GHz

-38E

-43.5

Stop Freq
2.491000000 GHz

598

595

Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 110 kHz #VBW 330 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

[Auto Man
[wRmopgTrefscll x| ¥ [ FUNCTION [ FUNCTIONWIDTH]

N f 2.476 840 GHz 4121 dBm

f 2.486 800 GHz -68.901 dBm
f 2.483 500 GHz -59.185 dBm Freq Offset

0Hz

zZZ

SCoVRNAOR WS

=
@
©
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REPORT NO: 16U23782-E1V3

FCC ID: BCG-E3105

DATE: AUGUST 31, 2016

IC: 579C-E3105

8. RADIATED TEST RESULTS

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

IC RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

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

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

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

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

RESULTS
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

8.2 TRANSMITTER ABOVE 1 GHz

8.2.1. HIGH POWER MODE BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chomber F

2 Jul 2816 22:46:34

125
Restricted Baondedge

Project Number: 15022141
Config:EUT + Leather Strap + Charger
Mode:ET GFSK 2482MH=

Tested by:52297

Peak Limit (dBulU/md

£
~
>
B}
[is)
el

Average Limit (dBul/m

WM‘WWWMMLHHM ol
sty

Nkl

PPN NN TR A . TP
il Wby

31 18.5MHz/ 2.415

Frequency (GHz)

Range (GHz) RELI/ VBl
)/ 3M

Ref/Attn  Det/fvg Tupe fode  Position
1:2.3172.415 1HC-3di 13 de

g Tup Sueep Pts  #5ups/M Range (GHiz) RELL/UBU Ref/Attn  Det/fvg Type Sueep Pts
187/18 PEAK/Pur Avg(RNS)  ImsecCRuto)  BABT  MAXH 3degs § 2:2.31°2.415 1(-3dB)/18 187/18 PEAKAJalt fvg

8.2sec(Auta) BOAI  1/URIT

Sups/Mode  Position
1 13 degs 328

Rev 9.5 26 Apr 20816

Low Channel Bandedge - H.TST 3@315 16 Jun 2815

DATA

Mark Freque Meter Det AF Amp/Cbl/F Correcte Average Margin Peak PK Azimu Heig Polar
er ncy Reading T344 Itr/Pad d Limit (dB) Limit Margin th ht ity

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

1 *2.39 38.98 Pk 32.1 -20.9 50.18 74 -23.82 13 300 H
2 *2.387 41.68 Pk 32.1 -20.9 52.88 - - 74 -21.12 13 300 H
3 *2.39 29.11 VA1T 32.1 -20.9 40.31 54 -13.69 13 300 H
4 *2.365 29.46 VA1T 32 -20.9 40.56 54 -13.44 13 300 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

RESTRICTED BANDEDGE (LOW CHANNEL. VERTICAL)

LOW CHANNEL VERTICAL PLOT

12KLIL Fremont - Chamber F 2 Jul 2816 23:B82.86

Restricted Bondedge

Project Number: 15022141
Config:EUT + Leather Strap + Charger

Mode :BT GFSK 2482MH=z
Tested by:52297

nit CdBulU/mD:

C(dBuU/m)

Average Limit (dBul/m

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

Range (Giz) EI Ref/Attn  Det/Avg Type Suezp Pte ¥oups/Mode Fosilion|  Range (GHz) REW/UBU Ref/Atin  Det/fvg Type Suesp Pte  ¥oups/Mode Position

Low Channel Bandedge - V. TST 3@915 16 Jun 2815 Rev 9.5 26 Apr 20816

DATA
Mark Freque Meter Det AF T344 Amp/Cbl/Fl Correcte Average Margin Peak PK Azimu Heig Polari
er ncy Readi (dB/m) tr/Pad (dB) d Limit (dB) Limit Margin th ht ty
(GHz) ng Reading (dBuV/m (dBuv/ (dB) (Degs) (cm)
(dBuv (dBuVv/m) ) m)
)
1 *2.39 39.05 Pk 321 -20.9 50.25 - - 74 -23.75 60 344 \%
2 *2.341 41.49 Pk 319 -20.9 52.49 - - 74 -21.51 60 344 \%
3 *2.39 29.25 VA1T 321 -20.9 40.45 54 -13.55 - - 60 344 \%
4 *2.365 29.63 VA1T 32 -20.9 40.73 54 -13.27 - - 60 344 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23782-E1V3
FCC ID: BCG-E3105

DATE: AUGUST 31, 2016
IC: 579C-E3105

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

| 2l:UL Fremont - Chomber F 2 Jul 2816 23:36:27
Restricted Bandedge
- Project Number: 15022141
" Config:EUT + Leather Strap + Charger
Mode:BT GFSK 2488MHz
Tested by:52297
185
gl:
8!:
£ | | Peck Limit CdBuU/m)
] 75 1
% |
o |
} \\ Average Limit (dBul/m
o M n.uA‘ \A.L“ - M Ao ™ | d " ; L | i bt ad Il e
k"A'“l"LvA‘ " “ " Lol k. 'J-ym . g s W‘uu " Lhony l“l W"‘ JA'AL'IM\M‘H (e LR IWMH A'K TOVY RO | ‘v'vl‘
|
45
J \
_J g
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Fange (GHz) RBLI/ VBl Ref/Attn  Det/fvg Tupe Sueap Fte #oupe/Mode Position Range (GHz) [EE Ref/Attn  Det/fvg Type Sueep Pt foupe/Mode Position
1:2.46-2.563 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS) Tmsec(Auto) a1 MAXH 80 degs 2:2.46-2.563 1M(-3dB) /18 1a7/1@ PEAK/Vol ¢ Aivg 8eec(Auto) 800 1/URIT 80 degs 318
High Channel Bondedge - H.TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816
DATA
Mark Freque Meter Det AF T344 | Amp/Cbl/FI Corrected Averag Margin Peak PK Azimu Heig Polari
er ncy Reading (dB/m) tr/Pad (dB) Reading e Limit (dB) Limit Margin th ht ty
(GHz) (dBuv) (dBuV/m) (dBuv/ (dBuv/ (dB) (Degs) (cm)
m) m)
1 *2.484 39.76 Pk 323 -21 51.06 74 -22.94 80 310 H
2 2.537 41.43 Pk 32.2 -20.8 52.83 - - 74 -21.17 80 310 H
3 *2.484 29.39 VA1T 323 -21 40.69 54 -13.31 80 310 H
4 *2.484 29.41 VA1T 323 -21 40.71 54 -13.29 80 310 H

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

VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chomber F 2 Jul 2816 23:22:52
Restricted Bandedge

Project Number: 15022141
Config EUT + Leather Strap + Chorger
Mode :BT GFSK 2488MHz

Tested by:522397

125

£
~
>
B}
[is]
el

2.46 18. 3MHz/ 2.563
Frequency (GHz)

Range (GHiz) RELI/VBU Ref/Attn Det/fvg Type Sueep Pts #5ups/Mode FPosition Range (GHiz) REL/UBU Ref/Attn  Det/fvg Type Sueep Pts #ups/Mode FPosition

EPA GFSK 248@MHz U Index B.DAT 38915 16 Jun 2815 Rev 9.5 26 Apr 2816

DATA
Mark Freque Meter Det AF T344 Amp/Cbl Corrected Averag Margin Peak PK Azimu Heig Polari
er ncy Reading (dB/m) /Fltr/Pad Reading e Limit (dB) Limit Margin th ht ty
(GHz) (dBuv) (dB) (dBuV/m) (dBuv/ (dBuv/ (dB) (Degs) (cm)
m) m)
1 *2.484 39.56 Pk 323 -21 50.86 - - 74 -23.14 315 198 \%
2 *2.487 41.83 Pk 323 -20.9 53.23 - - 74 -20.77 315 198 \%
3 *2.484 30.63 VA1T 323 -21 41.93 54 -12.07 - - 315 198 \%
4 *2.484 30.5 VA1T 323 -21 41.8 54 -12.20 - - 315 198 \"

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

1II:UL Fremont — Chamber F 38 Jun 2016 21:28:4B
Rodiated Emissions 3-Meters
= Project Number: 15022141
18 Config EUT + Leother Strop + Chargsr
Mode:BT GFSK 2482MHz
Tested by: 44399
gl:
8':
Peok Limit (dBuU/m)
75
‘e
3
S 65
w
o N
~ Avg Limit (dBulU/m)
55 -
45 I TR
whw%«#“”““““mmmwﬂddwwv 1 A % Y n
= TR L e T N
25
1 18 18
Frequency (GHz)
Range (@) ROUABU  Ref/itin Dat/fug Topo Swep  Pho Foupo/fode Position Range (M) RO Ref/Ain  Dot/vg Type Swep Pho Fowpo/iode Pasition
113 M3/ 1E7/18 PERK/Par RugRMS)  Auto &l HAH B-360degs H | 3:3-18 M3/ 87/ PEAK/Par Avg(RHS) Ao B A B-366dege H
FCC Part!5 Subpart C 2.46Hz RSE.DAT 38554 28 Jun 2816 Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL PLOT

Raodiated Emissions 3-Meters

- Project Number: 15022141

18 Con¥ig EUT + Leother Strop + Chorger
Mode BT GFSK 24@2MHz

Tested by:44399

"

g5

a5

75

65

(dBulU/m2

Avg Limit (dBuU/m
55

45

35

Frequency (GHz)

Range (6Hz) RBU/UBY Ref/Atin  Dei/fvg Type Sweep Pts  #Swps/Mode Position Range (GHz) RBUAVBY Ref/Mtn  Det/Avg Type Pts  #Smps/Mode Pasition

FCC PartiS Subpert C 2.4GHz RSE.DAT 38554 28 Jun 2816 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23782-E1V3 DATE: AUGUST 31, 2016
FCC ID: BCG-E3105 IC: 579C-E3105
DATA
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *3.847 37.57 PKFH 334 -28.2 42.77 - 74 -31.23 194 131 H
*3.846 26.43 VALT 334 -28.2 31.63 54 -22.37 194 131 H
2 6.793 35.82 PKFH 354 -26.7 44.52 178 198 H
6.79 24.58 VALT 354 -26.6 33.38 - - 178 198 H
3 *10.912 3251 PKFH 37.9 -21.5 48.91 - - 74 -25.09 183 169 H
*10.908 21.57 VALT 37.9 -21.5 37.97 54 -16.03 - - 183 169 H
4 *5.112 36.57 PKFH 34.2 -27.1 43.67 - - 74 -30.33 280 212 v
*5.114 25.32 VALT 34.2 -27.1 32.42 54 -21.58 280 212 \
5 8.009 34.72 PKFH 35.8 -24.3 46.22 228 193 \
8.008 23.37 VALT 35.8 -24.3 34.87 - - 228 193 \
6 *12.157 331 PKFH 38.9 -21.4 50.6 - - 74 -23.4 245 184 v
*12.157 22.09 VALT 38.9 -21.4 39.59 54 -14.41 245 184 "

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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