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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: APPLE WATCH
MODEL.: A1802
SERIAL NUMBER: FH7RM045H91M
DATE TESTED: JUNE 25 - AUGUST 23, 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:
Ll [hne
g M” } (‘J\(/\.& GQ 1
CHIN PANG JINGANG LI
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 15, 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 X] Chamber F
X] Chamber G
X] Chamber H

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope
of accreditation can be viewed at 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 and NFC support.

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 17.60 57.54
2402 - 2480 DQPSK 16.56 45.29
2402 - 2480 Enhanced 8PSK 16.64 46.13

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)

Antenna Gain (dBi)

2.4

-10.50

5.4. SOFTWARE AND FIRMWARE

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

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

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

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

Worst-case data rates 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 | 11S92P116021ZBGH798B12 N/A
Laptop Lenovo 7659 L3-AL664 08/03 N/A

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

/0 CABLES (CONDUCTED TEST)

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

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

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

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

SETUP DIAGRAM

Spectrum
Analyzer Test jig - 1..““
AN

Laptop

AC/DC Adapter

AC Source
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TEST SETUP- BELOW AND ABOVE 1GHZ TESTS

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

SETUP DIAGRAM

Antenna/Amp

EUT

wireless charger

AC/DC Adapter

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

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

report:

Test Equipment List

Description Manufacturer Model T Number Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 4/5/2017
Antenna, Broadband Hybrid, .
Y Sunol Sciences JB3 T122 1/29/2017
30MHz to 2000MHz
Amplifier, 10KHz to 1GHz,
Sonoma 310N T173 6/17/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
P Y Agilent N9030A T341 10/14/2016
to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 4/18/2017
Antenna, Broadband Hybrid, .
4 Sunol Sciences JB3 T899 5/26/2017
30MHz to 2000MHz
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-5- T491 5/31/2017
42
Amplifier, 10KHz to 1GHz,
P Sonoma 310N T834 6/17/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
Agilent NOSO030A T905 6/21/2017
to 44GHz
Power Meter, P-series single .
& Agilent N1911A T1271 7/8/2017
channel
Power Sensor, P - series, .
. Agilent N1921A T1228 6/20/2017
50MHz to 18GHz, Wideband
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 T447 6/16/2017
**Spectrum Analyzer, 40 GHz Agilent 8564E T106 8/13/2016
Amplifier, 1to 26.5GHz, .
. L Keysight 8449B T402 7/5/2017
23.5dB Gain minimum
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, June 24, 2015
* Conducted Software UL UL EMC Ver 4.0, January 11, 2016

Note: * indicates automation software version used in the compliance certification testing

** Test equipment was used before equipment calibration due date.
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7. ANTENNA PORT TEST RESULTS

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 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 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

B Keysight Spectrum Analyzer - 30554, Temp B == i:hl
RL | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO  [01:42:08 AM Jul 23, 2016
Avg Type: Log-Pwr TRACE[TT 555 6 Frequency
T

PNO: Fast —— Trig: Free Run Y |

IFGain:Low #Atten: 30 dB DeT|P

Auto Tune|
Ref Offset 10.5 dB

l%gBldiv Ref 30.50 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
8.000000 MHz
[Auto Man

Freq Offset
0 H|

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

MSG STATUS

DUTY CYCLE 8PSK HIGH POWER MODE

E Keysight Spectrum Analyzer - 30554, Temp B o i ]

RL | RF [s00 bC | | [ SENSE:INT] [ ALIGN AUTO [ 01:42:45 AM Jul 23, 2016

‘ Avg Type: Log-Pwr TRACE[T 7355 6 Frequency

PNO: Fast —»— Trig: FreeRun TY |
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
Ref Offset 105 dB
‘ILU dBidiv  Ref 30.50 dBm
og

Center Freq
205 2.441000000 GHz

108
StartFreq|

2.441000000 GHz|

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)

NSG STATUS
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DUTY CYCLE GFSK LOW POWER MODE

B Keysight Spectrum Analyzer - 30554, Temp B o[ iZI
RL | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO  [01:40:26 AM Jul 23, 2016
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[L 345 6
PNO: Fast —— Trig: Free Run T -
IFGain:Low #Atten: 30 dB

Frequency

per]P NNNN L
Auto Tune

Ref Offset 10.5 dB
E%gBldiv Ref 30.50 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
8.000000 MHz
[Auto Man

Freq Offset
0 H|

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

MSG STATUS

DUTY CYCLE 8PSK LOW POWER MODE

B Keysight Spectrum Analyzer - 30554, Temp B o[ @ Iji;I
RL | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO  [01:41:15 AM Jul 23, 2016
Avg Type: Log-Pwr TRACE| 3456
n Trig: Free Run TY
PNO: Fast —— 119 IF
IFGain:Low #Atten: 30 dB DET)

Frequency

Auto Tune|
Ref Offset 10.5 dB
E%gBldiv Ref 28.50 dBm

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

MSG STATUS
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7.1. HIGH POWER BASIC DATA RATE GFSK MODULATION
7.1.1. 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
Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
2402 948.4 928.91
2441 939.2 928.23
2480 898.9 873.08
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

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

T e =]

L | RF [s00 bpc |

| SENSE:INT] |

ALIGN AUTO

| 08:20:46 PMul 20,2016

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 105 dB

10 dB/div Ref 10.00 dBm

Log
0.00

-10.0

-200

Center Freq
2.402000000 GHz

-30.0

-40.0

-50.0

-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

928.91 kHz
-7.601 kHz
948.4 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

18.2 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset|
0 Hz|

BANDWIDTH MID CH

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

[E=R =

E

| RF [s0@ bc | |

| SENSE:INT] |

ALIGN AUTO

| 08:22:20 PMJul 20, 2016

L
ICenter

Freq 2.441000000 GHz

‘ #IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

Avg[Hold: 20/20

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Frequency

Log
000

-10.0

-200

CenterFreq|
2.441000000 GHz|

-30.0 i

-40.0 P

-60.0

600

700

500

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Spanh 2 MHz
#Sweep 100 ms

Occupied Bandwidth

928.23 kHz
-2.952 kHz
939.2 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

17.8 dBm

99.00 %

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz|

-20.00 dB
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

BANDWIDTH HIGH CH

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271, Temp B

T o =]

L | RF [s0e bc | | SENSE:INT] ALIGN AUTO

[08:23:46 PMul 20,2016

[
Center Freq: 2.480000000 GHz

ICenter Freq 2.480000000 GHz
Avg|Held: 20/20

—»— Trig: Free Run
‘ #IFGain:Low #Atten: 20 dB

Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Frequency

Log
0.0

-10.0

-200

Center Freq|
2.480000000 GHz|

-30.0

-40.0

-60.0

-60.0

-70.0

-60.0

Center 2.48 GHz

#Res BW 30 kHz #VBW 91 KkHz

Span 2 MHz

#Sweep 100 ms

Occupied Bandwidth Total Power

873.08 kHz
-208 Hz
898.9 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

[@ STATUS|

17.6 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.1.2. 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

B Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B = || €]
L | RF [soa bc | | [ SENSE:INT] [ ALIGN AUTO _ [03:29:25 AM Aug 02, 2016 Frequenc
Eenter Freq 2.441500000 GHz 3 #Avg Type: RMS TR«}:ET 3456 q Y
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100 T “ N ARFAARARY
IFGain:Low #Atten: 40 dB DET|

Auto Tune|

Ref Offset10.5 dB
‘IngBldiv 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
0Hz

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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.1.3. 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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHA

NNELS (100 MHZ SPAN)

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

=Rt

L | RF [son DC | | | SENSE:I

NT][ | ALIGN AUTO _ [12:58:15 PMJul 20, 2016

ICenter Freq 2.440000000 GHz
PNO: Fast
IFGain:Low

“ Trig: Free Ru
Atten: 30 dB

Ref Offset 11.2 dB

10 dBidiv. Ref 30.00 dBm
Log

Avg Type: Log-Pwr TRADE‘

T

Frequency

n Avg[Hold:>100/100
DEF‘F

Auto Tune|

Center Freq
2.440000000 GHz|

StartFreq
2.390000000 GHz|

Stop Freq|
2.490000000 GHz

JAuto

CF Step
10.000000 MHz,

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)

Ilk STATUS.

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

BN Keysight Spectrum Analyzer - APVS.11(071516),50822, Temp B

E=REa<

L | RF [s0e DC | [ sense:I

NT[ | ALIGN AUTO  [12:53:04 PMul 20,2016

ICenter Freq 2.415000000 GPHNg: i ) Tri: FreeRu
IFGain:Low Atten: 30 dB

Ref Offset 11.2 dB

10 deidiv Ref 30.00 dBm
Log

#Avg Type: RMS 3456

GE‘
T

Frequency

n Avg|Hold:>100/100
DEF‘F

Auto Tune|

Center Freq
2.415000000 GHz|

StartFreq
2.400000000 GHz|

StopFreq|
2.430000000 GHz

Auto

CF Step
3000000 MHz

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

BN Keysight Spectrum Analyzer - APV5.11(071516),50822, Temp B

[E=RE

RF___[509_DC |

[ [ SENSE:INT]

[ AIGNAUTO  [12:53:49 PMIul20,2016

I
ICenter Freq 2.445000000 GPHNg:W Trig: Free Run

Ref Offset11.2 dB
Ref 30.00 dBm

IFGain:Low

Atten: 30 dB

#Avg Type: RMS 3456

Frequency

CE|
Avg|Hold:>100/100 T ‘
osrlP

Auto Tune|

10 dBidiv
Log

Center Freq
2.445000000 GHz|

StartFreq
2.430000000 GHz|

StopFreq
2.460000000 GHz

CF Step
3.000000 MHz|
Auto Man

Freq Offset|
0 Hz

Start 2.43000 GHz
#Res BW 300 kHz

MsG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

I@ STATUS.

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

BH Keysight Spectrum Analyzer - APV 11(071516) 50822, Temp B

[E=

| RF [s0@ bc |

[ SENSE:INT]

| ALIGN AUTO  [12:57:32 PMJul 20,2016

L
ICenter Freq 2.475000000 GHz

Ref Offset 11.2 dB

10 dBidiv  Ref 30.00 dBm
Log

IFGain:Low

PNO: Wide 50 170: FreeRun
Atten: 30 dB

#Avg Type: RMS TRACEl 3456

Frequency

Avg|Hold:>100/100 TV AR
nEr|F

Auto Tune|

Center Freq
2.475000000 GHz|

StartFreq|
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

JAuto Man|

CF Step
3.000000 MHz|

Freq Offset|
0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MsG

#/BW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

@ STATUS

Page 23 of 143

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.

FORM NO: CCSUP4701I

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

7.1.4. 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 0.394 30 0.118 0.4 -0.282
DH3 1.654 15 0.248 0.4 -0.152
DH5 2.888 10 0.289 0.4 -0.111
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 0.394 7.5 0.030 0.4 -0.370
DH3 1.654 3.75 0.062 0.4 -0.338
DH5 2.888 2.5 0.072 0.4 -0.328
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

PULSE WIDTH - DH1

PULSE WIDTH — DHA1

BE Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B (===
L | RF [s0e bc | | | SENSE:INT| | ALIGN AUTO  [03:34:32 AM Aug 02, 2016
[Center Freq 2.441000000 GHz Trig Delay-100.0 s~ #Avg Type: RMS TRACE[1173 45 6 Frequency
PNO: Wide —»— Trig: Video TYPE| WhAarniaa

IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

Ref Offset 10.5 dB
lggsldiv Ref 30.00 dBm

CenterFreq

200 2.441000000 GHz

100

StartFreq
0.00 2.441000000 GHz

-100

Stop Freq

2.441000000 GHz
-200

0 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 — DH1

NUMBER OF PULSES — DH1

BN Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B ||
L | RF [s0Q bC | | | SENSE:INT] | ALIGN AUTO  [03:35:04 AM Aug 02, 2016 Frequenc:
[Center Freq 2.441000000 GHz . #Avg Type: RMS TRACE[1[23 45 6 q Y
PNO: Wide ~—»— 1rig: FreeRun TYPE| WA
IFGain:Low #Atten: 40 dB peT|P

Auto Tune|
Ref Offset 10.5 dB

10 dBidiv  Ref 30.00 dBm
Log

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

Freq Offset
0Hz

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH — DH3

PULSE WIDTH — DH3

BE Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B

T o =]

L | RF [s0e bc | | | SENSE:NT] | ALIGN AUTO

[03:32:48 AM Aug 02, 2016

[Center Freq 2.441000000 GHz Trig Delay-200.0is  #Avg Type: RMS
PNO: Wide —+— ;‘I;iu:Vit:TJodE
tten:

IFGain:Low

Ref Offset 10.5 dB
Ref 30.00 dBm

10 dBidiv
Log

TRACE
TYPE| WAy
DeT|P

3456

Frequency

Auto Tune|

200

Center Freq

100

2.441000000 GHz|

0.00

StartFreq|
2.441000000 GHz

-100

-200

StopFreq|
2.441000000 GHz

-300

CF Step

-400 §

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

Bl Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B

EEEE=|

L | RF [soe pc | | SENSE:INT] [ ALIGN AUTO

[03:33:10 AM Aug 02, 2016

[Center Freq 2.441000000 GHz .
PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Ref Offset10.5 dB

10 dBidiv. Ref 30.00 dBm
Log

TRACE[1|03456
TYPE|Witanaranas
DET|P

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 |

Center Freq
2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH — DH5

PULSE WIDTH — DH5

BE Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B

T o =]

L | RF [s0e bc | | [ SENSE:INT]

ALIGN AUTO |03:30:54 AM Aug 02, 2016

[Center Freq 2.441000000 GHz Trig Delay~400.0 s
PNO: Wide —— 1Tig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 10.5 dB
Ref 30.00 dBm

10 dBidiv
Log

#Avg Type: RMS

TRAGE[ 532586 Frequency
TYPE| WA A
DET|P

Auto Tune|

200

Center Freq

100

2.441000000 GHz|

0.00

StartFreq|
2.441000000 GHz

-100

-200

StopFreq|
2.441000000 GHz

-300

CF Step

-400

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

BE Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B

T o =]

L | RF [s0e bc | | [ SENSE:INT]

ALIGN AUTO [03:31:21 AM Aug 02, 2016

[Center Freq 2.441000000 GPHNg: e Trig: Free Run
#Atten: 40 dB

IFGain:Low

Ref Offset 10.5 dB

10 dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS

TRAGE[ 5 3:586 Frequency
TYPE[ WA A
DET|P

Auto Tune|

200

Center Freq

100

2.441000000 GHz|

0.00

StartFreq|
2.441000000 GHz

-100

-200

StopFreq|
2.441000000 GHz

-300

CF Step

-400

1.000000 MHz|
Man

Auto

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

7.1.5. 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
| ID: | 44353 | Date: | 8/11/16
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.60 30 -12.40
Middle 2441 17.55 30 -12.45
High 2480 17.50 30 -12.50
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.1.6. 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.

| ID: | 44353 | Date: | 8/11/16 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 17.45
Middle 2441 17.43
High 2480 17.40
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U23780-E1V3

DATE: AUGUST 27, 2016
FCC ID: BCG-E3102

IC: 579C-E3102

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271, TempB

T o =]

L | RF [s0e bc | | SENSE:INT]

| ALIGN AUTO | 03:35:26 AM Jul 21, 2016

[Center Freq 2.400000000 GF!-':O e Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

Frequency

AvglHold:>1001100
DE[‘

TRAGE‘ 3456

Ref Offset 105 dB

10 dBidiv__ Ref 20.50 dBm
Log

Auto Tune|

105

0,500

Center Freq|

980

2.400000000 GHz|

-135

2956

2335

StartFreq
2.392500000 GHz|

435

-99.5

695

StopFreq|
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz

= S 0 —
2.402 040 GHz
2.400 000 GHz
2.399 685 GHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

15.1 EBB dBm
-45.316 dBm
-45.894 dBm

CF Step
1.500000 MHz|
Man

Freq Offset

0 Hz|

LOW CHANNEL SPURIOUS

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

=N

Frequency

T RE [s0Q oC | [ [
tan Freq 30.000000 MHz

PNO: Fast —*—
IFGain:Low

SENSE:INT] | ALIGN AUTO
‘ #Avg Type: RMS
Trig: Free Run

#Atten: 20 dB

[03:36:06 AM Jul 21, 2016
TRAGE 3456
TYPE|M¥ )

peT|P

Auto Tune|
Ref Offset 10.5 dB

Ref 20.50 dBm

10 dBidiv
Log

105

CenterFreq|

0,500 13.015000000 GHz|

380

BEE
-235

StartFreq
30.000000 MHz

-395

Stop Freq,
26.000000000 GHz

5946

495 >i
|

£9.5

|
| | |
Start 0,03 GHz
#Res BW 100 kHz

Stop 26.00 GHz
#/BW 300 kHz Sweep 957.3 ms (40001 pts)

e YT T R T ra——
f 2.402 0 GHz 15.24 dBm
f 4.804 0 GHz -58.34 dBm
f 7.206 0 GHz -60.79 dBm

f 2.399 8 GHz -48.96 dBm

CF Step
2597000000 GHz
[Auto Man|

FUNCTION VALUE

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271,

Temp B

T o =]

L | RF [s0a bc |

SENSE:INT]

| ALIGN AUTO | 03:38:37 AM Jul 21, 2016

IFGain:

Ref Offset10.5 dB

10 dBidiv  Ref 20.50 dBm
Log

:Low

[Center Freq 2.441000000 GHz

PNO: Wide (0 11ig: FreeRun

#Atten: 20 dB

#Avg Type: RMS TRAGE‘ 3456

Frequency

Avg[Hold:>100/100 ™
o

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|

Center Freq|
2.441000000 GHz|

StartFreq
2.433500000 GHz|

StopFreq|
2.448500000 GHz

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

MID CHANNEL SPURIOUS

=N

| RF [s0Q bc |

SENSE:INT]

| ALIGN AUTO _ [03:39:30 AM Jul 21, 2016

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

L
tart Freq 30.000000 MHz

PNO: Fast —*—
IFGain:Low

‘ Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE] 3456

TYPE|M AR

Frequency

DeT|P

Ref Offset 105 dB

10 dBidiv. Ref 20.50 dBm
Log

Auto Tune|

105

0,500

380

BEE

-235

-395

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz

-49.5

5946

£9.5 I

Start 0.03 GHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

ooH RSl X [ v [ FURCIon ] FUNCIonwo
N

f 2.4410 GHz
f 4.882 0 GHz

7.323 0 GHz
231771 GHz

f
f

15.72 dBm
-56.87 dBm
-58.62dBm
-65.21 dBm

Stop Freq,
26.000000000 GHz

CF Step
2597000000 GHz
[Auto Man|

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3

DATE: AUGUST 27, 2016
FCC ID: BCG-E3102

IC: 579C-E3102

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271, TempB

T o =]

L | RF [s0e bc | | SENSE:INT]

| ALIGN AUTO | 03:42:52 AM Jul 21, 2016

[Center Freq 2.483500000 GF!-':O e Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

Frequency

AvglHold:>1001100
DE[‘

TRAGE‘ 3456

Ref Offset 105 dB

10 dBidiv__ Ref 20.50 dBm
Log

Auto Tune|

105

0,500

Center Freq|

980

2.483500000 GHz|

-135

2956

2335

StartFreq
2.476000000 GHz|

435

-99.5

695

StopFreq|
2.491000000 GHz

Center 2.483500 GHz
#Res BW 100 kHz

= S 0 —
2.480 005 GHz
2.483 530 GHz
2.483 500 GHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

15.: 807 dBm
-50.124 dBm
-49.451 dBm

CF Step
1.500000 MHz|
Man

Freq Offset

0 Hz|

HIGH CHANNEL SPURIOUS

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

=N

Frequency

T RE [s0Q oC | [ [
tan Freq 30.000000 MHz |

PNO: Fast —*—
IFGain:Low

SENSE:INT] | ALIGN AUTO

#Avg Type: RMS

[03:43:42 AM Jul 21, 2016
TRAGE 3456
TYPE|M¥ )

peT|P

Trig: Free Run
#Atten: 20 dB

Auto Tune|
Ref Offset 10.5 dB

Ref 20.50 dBm

10 dBidiv
Log

105

CenterFreq|

0,500 13.015000000 GHz|

380

BEE
-235

StartFreq
30.000000 MHz

-395

-49.5

Stop Freq,
26.000000000 GHz

5946

[
£9.5
|

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

S Y T T ra——
f 24800 GHz 15.20 dBm
f 4.960 0 GHz -57.96 dBm
f 7.440 0 GHz -61.48dBm
f 21.9759 GHz -60.42 dBm

CF Step
2597000000 GHz
[Auto Man|

FUNCTION VALUE

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

E Keysight Spectrum Analyzer - APy5.1.1 (07151644353, Temp B B

L[ r  [s0e bc] | [ SENSE:INT] [ ALIGNAUTO  [03:55:22 AM Aug(02, 2016
#Avg Type: RMS TRACE[: 03:5¢6 Frequency

PNO: Wide (50 1rig: FreeRun Avg|Hold:>100/100 TVPE|MArARAY

IFGain:Low #Atten: 20 dB DET)

Auto Tune|
Ref Offset 10.6 dB
1%3“"“" Ref 20.50 dBm

105

CenterFreq
0.500 2.400000000 GHz
-9.50

-19.5

StartFreq

295 2392500000 GHz

-395

495

Stop Freq
2.407500000 GHz

-59.5

695

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
UN

f 2.403 180 GHz 16.561 dBm
f 2.400 000 GHz -47.699 dBm
f 2.399 926 GHz -47.748 dBm Freq Offset

0Hz

ZZZ

SCoOoRNANRELWNE

=
@
©

HIGH BANDEDGE WITH HOPPING ON

E Keysight Spectrum Analyzer - APy5.1.1 (07151644353, Temp B B
R

L RFE__[500 DC | ] [ SENSE:INT] [ ALIGNAUTO  [03:56:16 AM Aug(02, 2016 pr—
ef Level 20.50 dBm . #Avg Type: RMS TRA 305 p!
PNO: Wide (50 1rig: FreeRun Avg|Hold:>100/100 e

IFGain:Low #Atten: 20 dB

RefLevel

Ref Offset 105 dB 2050 dBm
1L%gBl'div Ref 20.50 dBm

105

Attenuation
0500 [20 dB]
550

-19.5

Scale/Div|

88 10dB

-395

-49.5

Scale Type
Log Lin

-59.5

595

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

N f 2.476 195 GHz 13.652dBm
f 2.483 575 GHz -52.454 dBm
f 2.483 500 GHz -54.351 dBm

zZZ

SCooRNAMRLONS

=
@
©
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

7.2.

HIGH POWER ENHANCED DATA RATE QPSK MODULATION

7.2.1. 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
| ID: | 44353 | Date: | 8/23/16
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.47 21 -4.50
Middle 2441 16.56 21 -4.41
High 2480 16.03 21 -4.94
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.2.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

| ID: | 44353 | Date: | 8:23/16 |

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 13.73
Middle 2441 13.90
High 2480 13.59
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION
7.3.1.20 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) (MHz)
Low 2402 1310.0 1.1985
Middle 2441 1352.0 1.2195
High 2480 1301.0 1.2074

Page 37 of 143

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

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

T e =]

L RF [s00 bpc |

| SENSE:INT] |

ALIGN AUTO

| 08:25:26 PMul 20,2016

|
ICenter Freq 2.402000000 GHz

#IFGain:Low

—— Trig: FreeRun
‘ #Atten: 20 dB

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

Radio Std: None Fi

Radio Device: BTS

Ref Offset 105 dB

10 dB/div Ref 10.00 dBm

requency

Log
0.00

-10.0

-200

Center Freq
2.402000000 GHz

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth

1.1985 MHz
5.294 kHz
1.310 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

Auto

15.7 dBm

CF Step
500.000 kHz
Man

99.00 %

Freq Offset|

0 Hz|

-20.00 dB

BANDWIDTH MID CH

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

[E=R =

E

| RF [s0@ bc | |

| SENSE:INT] |

ALIGN AUTO

| 08:26:59 PMJul 20, 2016

L
ICenter Freq 2.441000000 GHz

‘ #IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Avg[Hold: 20/20

Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Frequency

Log
000

-10.0

-200

2441

CenterFreq|

000000 GHz|

300

-40.0

-60.0

600

700

500

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2195 MHz
-21.789 kHz
1.352 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

Auto

500.000 kHz

CF Step

Man

14.8 dBm

99.00 %

Freq Offset

0 Hz|

-20.00 dB
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

BANDWIDTH HIGH CH

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271, Temp B

T o =]

L | RF [s0e bc | | SENSE:INT] ALIGN AUTO

|08:28:32 PMul 20,2016

[
Center Freq: 2.480000000 GHz

ICenter Freq 2.480000000 GHz
Avg|Held: 20/20

—»— Trig: Free Run
‘ #IFGain:Low #Atten: 20 dB

Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Frequency

Log
0.0

-10.0

-200

Center Freq|
2.480000000 GHz|

-30.0

-40.0

-60.0

Beloall BUPTVRTRAE L ITUN LIICA | JRR

-70.0

-60.0

Center 2.48 GHz

#Res BW 30 kHz #VBW 91 KkHz

Span 5 MHz

#Sweep 100 ms

Occupied Bandwidth Total Power

1.2074 MHz
4.017 kHz
1.301 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

[@ STATUS|

14.3 dBm

99.00 %
-20.00 dB

CF Step
500.000 kHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.2. 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

B Keysight Spectrum Analyzer - APv5.11(071516),44353, Temp B o ||
L | RF [50@ DC | | | SENSE:INT| | ALIGN AUTO _ [03:38:15 AM Aug 02, 2016 Frequency
ICenter Freq 2.441500000 GHz #Avg Type: RMS TRACE[] 3456
’7 q PNO: Wide Cp ) Trig: Free Run Avg|Hold:>100/100 (F |i WA
IFGain:Low #Atten: 40 dB

Auto Tune

Ref Offset 10.5 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
200 2.441500000 GHz|

StartFreq|
2.439000000 GHz

Stop Freq|
2.444000000 GHz

CF Step|
500.000 kHz
JAuto Man|

Freq Offset|
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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.3. 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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Keysight Spectrum Analyzer - APv5.1.1(071516),50822, Temp B ST e e
L I RF [s09 DC | | [ sENSE:INT] | ALIGN AUTO | 01:25:27 PMJul 20, 2016 Frequenc
Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr TRAGETTT 3 quency
PNO: Fast T3 Trig: FreeRun Avg|Hold:>100/100 v [
IFGain:Low Atten: 30 dB DeT|P

Auto Tune|
Ref Offset 11.2 dB
E?,SB"“" Ref 30.00 dBm

Center Freq
200 2.440000000 GHz

StartFreq
2.390000000 GHz|

Stop Freq
2.490000000 GHz|

CF Step
10.000000 MHz|
Auto Man|

Freq Offset|
0 Hz|

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

MsG I:% STATUS

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

B Keysight Spectrum Analyzer - APv5.1.1(071516),50822, Temp B o | e[S
L | RF [soa bc | | | SENSE:INT] | ALIGN AUTO [ 01:00:59 PMJul 20, 2016 Frequenc
Center Freq 2.415000000 GHz ) #Avg Type: RMS TRACET[L 345 6 quency
PNO: Wide Trig: Free Run Avg|Held:>100/100 TV ‘ VAR

IFGain:Low Atten: 30 dB peT|P

Auto Tune
Ref Offset 11.2 dB
o gBldiv Ref 30.00 dBm

Center Freq
2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq|
2.430000000 GHz

CF Step
3.000000 MHz
JAuto Man

Freq Offset
0Hz

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

MSG [QS STATUS
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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

B Keysight Spectrum Analyzer - APV5 1.1 (071516),50822, Temp B = ]
L | RF [son oc | | | SENSE:INT] | ALIGN AUTO __ [01:23:51 PMJul 20,2016

Center Freq 2.445000000 GHz ] #Avg Type: RMS Tracell 55| Frequency
PNO: Wide G Trig: Free Run AvglHold:>100/100 v

IFGain:Low Atten: 30 dB

Auto Tune|
Ref Offset 11.2 dB
E%gsldiv Ref 30.00 dBm

Center Freq|
00 2.445000000 GHz|

StartFreq|
2.430000000 GHz|

Stop Freq|
2.460000000 GHz|

CF Step
3.000000 MHz|
Auto Man

Freq Offset|
0Hz

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

MsG I% STATUS

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

BE Keysight Spectrum Analyzer - APY5.1.1(071516),50822, Temp B || ]

L | RF [soe oc | | | SENSE:INT] | ALIGN AUTO  [01:24:42 PMJul 20, 2016 Frequenc
Center Freq 2.475000000 GHz . #Avg Type: RMS TRACE[TS 345 6 q ¥
PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 T |. 1%

IFGain:Low Atten: 30 dB DET|P

Auto Tune
Ref Offset 11.2 dB
1Lg;lBldiv Ref 30.00 dBm

Center Freq
2.475000000 GHz|

StartFreq,
2.460000000 GHz|

Stop Freq
2.490000000 GHz|

CF Step
3.000000 MHz
Auto Man

FreqOffset
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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.4. 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 0.392 30 0.118 0.4 -0.282
3DH3 1.642 18 0.296 0.4 -0.104
3DH5 2.892 12 0.347 0.4 -0.053
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

BE Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B

[E=R =
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B Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

BE Keysight Spectrum Analyzer - APv5.1.1(071516),44353, Temp B
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.5. 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
| ID: | 44353 | Date: | 8/23/16
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.54 21 -4.43
Middle 2441 16.64 21 -4.33
High 2480 16.12 21 -4.85
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.6. 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.

| ID: | 44353 | Date: | 8:23/16 |
Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 13.77
Middle 2441 13.95
High 2480 13.64
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U23780-E1V3

FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

B Keys\ghtSpectrum Anaryzer APV5.11(071516),52271, Temp B
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

B Keys\ghtSpectrum Anaryzer A5 11(071516] 52271, Temp B
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.4. LOW POWER BASIC DATA RATE GFSK MODULATION
7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 912.9 903.29
Middle 2441 941.2 918.43
High 2480 941.2 898.95
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

BANDWIDTH HIGH CH

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271, Temp B

T o =]

L | RF [s0e bc | | SENSE:INT] ALIGN AUTO

|08:11:54 PMIul 20,2016

[
Center Freq: 2.480000000 GHz

ICenter Freq 2.480000000 GHz
Avg|Held: 20/20

—»— Trig: Free Run
‘ #IFGain:Low #Atten: 20 dB

Radio Std: None

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Frequency

Log
0.0

-10.0

-200

Center Freq|
2.480000000 GHz|

-30.0

-40.0 i

-60.0

-60.0

-70.0

-60.0

Center 2.48 GHz

#Res BW 30 kHz #VBW 91 KkHz

Span 2 MHz

#Sweep 100 ms

Occupied Bandwidth Total Power

898.95 kHz
-976 Hz
941.2 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

[@ STATUS|

11.3 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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

B Keysight Spectrum Analyzer - APv5.11(071516) 44353, Temp B = || &
L | RF [soe bc | | [ SENSE:INT] [ ALIGN AUTO _ [08:47:10 PMAug 01,2016 Frequenc
[Center Freq 2.441500000 GHz ) #Avg Type: RMS TRACE[123 45 6 quency
PNO: Wide 50 Trig: FreeRun Avg|Hold:>100/100 R | Preseety
IFGain:Low #Atten: 40 dB DET,

Auto Tune|

Ref Offset 105 dB
‘IngBldiv 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|
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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BNl Keysight Spectrum Analyzer - APy51.1(071516) 50822, Temp B

=N |

| RF [soq bC | | SENSE:INT] |

ALIGN AUTO  [12:24:56 PM1ul 20, 2016

; \
Center Freq 2.440000000 GHz | _
PNO: Fast 50 1rig: FreeRun

Atten: 30 dB

IFGain:Low

Ref Offset11.2 dB

10dBreiv - Ref 30.00 dBm
Log

Avg Type: Log-Pwr
AvglHold:>100/100

TRACE[[ 3456
TYPE| M WARAMAY

Frequency

peT|P

Auto Tune

on0

Center Freq
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq|
2.430000000 GHz

[Auto

CF Step
10.000000 MHz

Man|

Freq Offset|

0 Hz

Start 2.39000 GHz
#Res BW 1.0 MHz

=

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

I% STATUS

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

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

=N |

L | RF [so0e bC | | SENSE:INT] |

ALIGN AUTO  [12:22:46 PM1ul 20, 2016

[Center Freq 2.415000000 GHz ]
PNO: Wide ) Trig: Free Run
Atten: 30 dB

IFGain:Low

Ref Offset 11.2 dB
Ref 30.00 dBm

#Avg Type: RMS
AvglHold:>100/100

‘355
TV

Frequency

e

Auto Tune

10 dBrdiv
Log

Center Freq
2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq|
2.430000000 GHz

JAuto

CF Step
3.000000 MHz|

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)

Ig/sTatus
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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

BE Keysight Spectrum Analyzer - APv5.1.1{071516),50822, Temp B =A<
L | RF [s0e bc | | | sENSE:INT] | ALIGN AUTO  [12:23:35 PMJul 20, 2016
Center Freq 2.445000000 GHz ) #Avg Type: RMS sce[ -5 55| Frequency
PNO: Wide o3 Trig: FreeRun Avg|Hold:>100/100 ™ [
IFGain:Low Atten: 30 dB DeT|P
Auto Tune
Ref Offset 11.2 dB
10dBidiv  Ref 30.00 dBm
Log
CenterFreq
200 2.445000000 GHz|
100
StartFreq
- 2430000000 GHz
e stopFreq
2.460000000 GHz|
200
CF Step
o 3.000000 MHz,
Auto Man
-40.0
Freq Offset|
50.0
0 Hz|
60.0
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)

B Keysight Spectrum Analyzer - APv5.11(071516), 50822, Temp B o[- n:i-l
L | RF [son  bc | | SENSE:INT] | ALIGN AUTO _ [12:24:11 PMJul 20, 2016 Frequenc
Center Freq 2.475000000 GHz . #Avg Type: RMS TRACE[1]2 3 4 5 6 quency
PNO:Wids GO Trig: Free Run AvglHold:>100/100 ™ [
IFGain:Low Atten: 30 dB DET|P

Auto Tune|
Ref Offset11.2 dB
1Lg;lBrdiv Ref 30.00 dBm

CenterFreq
2.475000000 GHz|

StartFreq|
2.460000000 GHz|

Stop Freq
2.430000000 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 Ilb STATUS

Page 61 of 143

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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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.

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 0.394 31 0.122 0.4 -0.278
DH3 1.642 15 0.246 0.4 -0.154
DH5 2.896 13 0.376 0.4 -0.024
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 0.394 7.75 0.031 0.4 -0.369
DH3 1.642 3.75 0.062 0.4 -0.338
DH5 2.896 3.25 0.094 0.4 -0.306
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH - DH1

PULSE WIDTH — DHA1

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B

[E=RE =

RF [soe bc | | | SENSE:INT] | ALIGN AUTO

[08:54:55 PMAug 01, 2016

[
Trig Delay-100.0 #Avg Type: RMS
[Center Freq 2.441000000 GPHNg: e T::g:v?d?o us vg Type:
#Atten: 40 dB

IFGain:Low

Ref Offset 105 dB
Ref 30.00 dBm

10 dBidiv
Log

TRACE| 3456

TYPE| Wty
DeT|P

Frequency

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

stop Freq|
2441000000 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

[E=RE =

[
RF [soe bc |

| SENSE:INT] ALIGN AUTO

[08:55:23 PMAug 01, 2016

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

#Atten: 40 dB

IFGain:Low

Ref Offset 105 dB

10dBidiv  Ref 30.00 dBm
Log

Frequency

TRACE 3456
TYPE| Wiy
DeT|P

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq|
2.441000000 GHz

stop Freq|
2441000000 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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH — DH3

PULSE WIDTH — DH3

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B

[E=RE =

RF [soe bc | | | SENSE:INT]

| ALIGN AUTO | 08:52:40 PMAug 01,2016

#Av

L
[Center Fre

Trig Delay-200.0
q 2.441000000 GPHNg:WHE% T::g:v?d?o us
#Atten: 40 dB

IFGain:Low

Ref Offset 105 dB

10dBidiv Ref 30.00 dBm
Log

g Type: RMS TRACE[ 134506 Frequency
TYPE| WiAAAAAY

DeT|P

Auto Tune|

Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz

stop Freq|
2441000000 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

Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B

[E=RE =

[
RF [soe bc | | SENSE:INT]

| ALIGN AUTO | 08:53:48 PMAug 01,2016

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

#Atten: 40 dB

IFGain:Low

Ref Offset 105 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS

Frequency
TYPE]
DET|

TRACE| 3456
e y

Auto Tune|

200

Center Freq

2.441000000 GHz|

StartFreq|
2.441000000 GHz

stop Freq|
2441000000 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: 16U23780-E1V3

FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH — DH5

PULSE WIDTH —

DH5

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B

[E=RE =

RF [soe bc |

| | SENSE:INT]

| ALIGN AUTO

[08:50:51 PMAug 01, 2016

L
[Center Freq 2.441000000 GHz Trig Delay-400.0 us

Ref Offset 105 dB
Ref 30.00 dBm

10 dBidiv
Log

PNO: Wide —— 11ig: Video

IFGain:Low #Atten: 40 dB

#Avg Type: RMS

TRACE[1 03456
TYPE| Wty
DeT|P

Frequency

Auto Tune|

Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz

stop Freq|
2441000000 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

BB Keysight Spectrum Analyzer - APvS.1 1(071516) 44353, Temp B

[N

RF [soe bC |

| SENSE:INT|

| ALIGN AUTO

[08:49:30 PMAug 01, 2016

L
[Center Freq 2.441000000 GHz

Ref Offset 105 ¢B

10dBidiv. Ref 30.00 dBm
Log

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

#Avg Type: RMS

Frequency

Auto Tune

Center 2441000000 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|

Freq Offset|
0 Hz|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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.

TEST PROCEDURE

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

RESULTS
| ID: | 30606 | Date: | 8216 |
Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.42 30 -18.58
Miadle 2441 11.85 30 -18.15
High 2480 11.69 30 -18.31
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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.

| ID: | 30606 | Date: | 8216 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.25
Middle 2441 11.47
High 2480 11.37
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

R

[s0Q bDC | | | SENSEINT|

| ALIGN AUTO [ 06:48:17 AM Aug 02, 2016

[
ef Level 20 50 dBm

E Keys\ghtSpe:trum Analyz:v APv5.11(071516),30606, Temp B
R

PNO: Wide (50 Trig: Free Run

IFGain:Low

#Atten: 20 dB

#Avg Type: RMS TRACE Amplitude

AvglHold:»1001100

RefLevel

Ref Offset 105 dB
Ref 20.50 dBm

20.50 dBm

10 dB/div
Log

105

0,500

Attenuation

980

[20 dB]

-85

296

Scale/Div

-3956

10 dB

-9 6

595

Scale Type

B9 5

Loa Lin

Center 2.400000 GHz
#Res BW 100 kHz

2.402 025 GHz
f 2.400 000 GHz
f 2.400 000 GHz

ZZz

CRNOOBRLWND

#VBW 300 kHz
__ U

11.586 dBm
-50.298 dBm
-50.298 dBm

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

LOW CHANNEL SPURIOUS

B KEys\gM Spectrum Analyzer - APv5.1.1(071516),30606, Temp B

(=R

[ RF [500 oc | [

| SENSE:INT|

| ALIGN AUTO | 06:51:21 AM Aug 02, 2016

Input Mech Atten 30 dB

IFGain:Low

PNO: Fast —— 1rig: Free Run

#Atten: 30 dB

#Avg Type: RMS TRACE[T 235 6 Attenuation

TYPE|

oerle ! Mech Atten

Ref Offset 10.5 dB

10 dBidiv__ Ref 20.50 dBm
Log

30 dB|
Man

105

0,500

380

-135

235

-335

-43 5

535

B35

Start 0.03 GHz
#Res BW 100 kHz

24020 GHz
4.804 0 GHz
7.206 0 GHz
25.667 6 GHz

CRNINBRWN
ZZZZ

#VBW 300 kHz
__ FUNC

10.985 dBm
-43.870 dBm
-49.562 dBm
-41.34 dBm

Stop 26.00 GHz
957.3 ms (10001 pts)

Mech Atten Step)|
2dB 10dB)|

Max Mixer Lvl
-10.00 dBm|
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

R

[s0Q bDC | | | SENSEINT| |

ALIGN AUTO [07:00:25 AM Aug 02, 2016

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

L
ef Level

RF -
20.00 dBm #Avg Type: RMS TRACET- 5 Amplitude

10 dBidiv
Log

IFGain:Low #Atten: 20 dB

Ref Offset10.5 dB
Ref 20.00 dBEm

PNO: Wide 50 1rig: FreeRun Avg|Hold:>100/100

RefLevel
20.00 dBm

Attenuation

[20 dB]

Scale/Div
10 dB

Scale Type
Log Lin

#Res BW 1

MSG

Center 2.441000 GHz

00 kHz #VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz

STATUS |

MID CHANNEL SPURIOUS

(=R

RF |50 bC | | | SENSE:INT| |

ALIGN AUTO | 07:02:09 AM Aug 02, 2016

ic

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

PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 20 dB

L
enter Freq 13.015000000 GHz | #Avg Type: RMS TRACE[1 . 5 2 5 Frequency

TYPE|M veiay
peT|P

Ref Offset 10.5 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

000

CenterFreq|
13.015000000 GHz|

-o0o

=200

StartFreq

-300

-400

30.000000 MHz

500

600

-70n

Stop Freq|
26.000000000 GHz|

#Res BW 1
1N

CoNIOBRWN
ZzZZZ

Start 0.03 GHz

00 kHz #VBW 300 kHz

2.4410GHz 11.21 dBm
4.882 0 GHz -46.15 dBm
7.323 0 GHz -58.21 dBm
4.881 8 GHz -46.15 dBm

FUNC

Stop 26.00 GHz CF Step|
957.3 ms {40001 pts) | 2597000000 GHz|

Auto Man|
H FUN =3 -

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

E Keysight Spectrum Analyzer - AP5.11(071516), 30606, Temp B o & iz-l
R

L | RF [s0e bc | | | SENSE:NT] | ALIGN AUTO  [07:05:24 AM Aug 02, 2016 Amplitud
ef Level 20.00 dBm #Avg Type: RMS TRACE[ © 3 .56 mplitude
PNO: Wide (50 1rig: FreeRun Avg[Hold:>100/100 TYPE| M At
IFGain:Low #Atten: 20 dB DET

RefLevel

Ref Offset 105 dB 20.00 dBm
1L%;!Bl'div Ref 20.00 dBm

100

Attenuation
0.00 [20 dB]
400

e Scale/Div|

0o 10 dB

-40.0

=500

Scale Type
Log Lin

-60.0

Blli]

Center 2.483500 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

[elwondtRclsc] ——x T~ T Funcron [ Fuvcrionwon
f 2.480 095 GHz 11.358 dBm
f 2.483 680 GHz -53.455 dBm
f 2.483 500 GHz -64.553 dBm

=
ZZZ

CRNANE LN

HIGH CHANNEL SPURIOUS

BE Keysight Spectrum Analyzer - APv5.1.1(071516), 30606, Temp B ==
L [ R [50Q bC ] [ [ SENSE:INT] [ ALIGN AUTO __[07:06:01 AM Aug 02, 2016 Frequenc

[Center Freq 13.015000000 GHz | #Avg Type: RMS TRACE[T 2535 6 q Y

PNO: Fast —» 1rig: Free Run TYPE|M vl

IFGain:Low #Atten: 20 dB peT|P

Auto Tune|
Ref Offset 105 dB
1ngBldiv Ref 20.00 dBm

100 Center Freq|
0.00 13.015000000 GHz|
-10.0

-200

StartFreq|
30.000000 MHz

=300

-40.0

500

Stop Freq|
26.000000000 GHz

-60.0

700

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|

Auto Man|

[mkRmopgTRefscll . x [ v [ FUNCTION [ FUNCTIONWIDTH]
1 N f 2.480 0 GHz 11.18 dBm
f 4.960 0 GHz 48.90 dBm
7.440 0 GHz -57.16 dBm Freq Offset
4.960 4 GHz 4867 dBm 0 Hz

zZZZz

f
f

RN BEWN
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Keysight Spectrum Analyzer - AP5.1.1(071516),30606, Temp B

[E=SEE

RF [s09 DC | | SENSE:INT] |

ALIGN AUTO

[11:01:47 AM Jul 23, 2016

#Avg Type: RMS

E
L]
Ref Level 30.00 dBm

PNO: Wide (0 17ig: FreeRun
#Atten: 30 dB

IFGain:Low

Avg|Hold:>100/100

Amplitude

TRACE] 23258

T Wy
el

Ref Offset 105 dB
Ref 30.00 dBm

RefLevel
30.00 dBm

10 dBidiv
Log

0.0

o0

Attenuatiun.

[30 dB]

0.on

-10.0

-200

Scale/Div|
10 dB

-300

-400

-60.0

Log

-60.0

Scale Type
Lin

Center 2.400000 GHz

Span 15.00 MHz,

#Res BW 100 kHz

#VBW 300 kHz

N
N
N

f
f
f

2.404 845 GHz
2.400 000 GHz
2.396 295 GHz

FUNCTION FUNCTION WIDTH FUNCTION VALUE B8

10.290 dBm
-50.857 dBm
-49.604 dBm

Sweep 1.000 ms (1001 pts)

CENO O WS

HIGH BANDEDGE WITH HOPPING ON

[ Keysight Spectrum Analyzer - APY5.1 1(071516),30606, Temp B

[

RF___[509 DC | [ [ SENSEINT] I

ALIGN AUTO

[12:46:01 PMJul 23,2016

E
L
Ref Level 30.00 dBm #Avg Type: RMS

PNO: Vﬁ Trig: Free Run
IFGain:Low #Atten: 30 dB

Avg|Hold:>100/100

TRADEl 3456

Amplitude —‘

i L

RefLevel

Ref Offset 105 dB

10 dBidiv__ Ref 30.00 dBm
Log

30.00 dBm

Attenuation

0.0

[30 dB]

100

0.on

-100

Scale/Div

-200

10dB

-300

-400

-50.0

Scale Type

‘ T eea Lin

-60.0

Center 2.483500 GHz

Span 15.00 MHz,

#Res BW 110 kHz

#VBW 330 kHz

2 N

-
cCom~NOnEw
z

Ao

=
@
2]

f
f

2.476 000 GHz
2.490 730 GHz
2.483 500 GHz

W] X T v T uncion [ Fwcionwom
1 N f

10.270 dBm
-48.065 dBm
-60.781 dBm

Sweep 1.000 ms (1001 pts)

Ilb STATUS
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION
7.5.1. 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
| ID: | 30606 | Date: | 8216 |
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.75 21 -10.22
Middle 2441 10.96 21 -10.01
High 2480 10.89 21 -10.08
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.5.2. 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.

| ID: | 30606 | Date: | 8216 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.28
Middle 2441 8.44
High 2480 8.37
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

7.6.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.331 1.2330
Middle 2441 1.358 1.2317
High 2480 1.324 1.2309
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

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

T e =]

L | RF [s00 bpc |

| SENSE:INT] |

ALIGN AUTO

| 08:13:25 PMul 20,2016

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 105 dB

10 dB/div Ref 10.00 dBm

Log
0.00

-10.0

-200

Center Freq
2.402000000 GHz

-30.0

-40.0

-50.0

600 [y i,

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth

1.2330 MHz
-7.440 kHz
1.331 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

8.93 dBm

99.00 %
-20.00 dB

CF Step
500.000 kHz

Auto Man

Freq Offset|
0 Hz|

BANDWIDTH MID CH

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

[E=R =

E

| RF [s0@ bc | |

| SENSE:INT] |

ALIGN AUTO

| 08:15:04 PMJul 20, 2016

L
ICenter

Freq 2.441000000 GHz

‘ #IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

Avg[Hold: 20/20

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Frequency

Log
000

-10.0

-200

CenterFreq|
2.441000000 GHz|

300

-40.0

-60.0

700

500

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2317 MHz
-10.397 kHz
1.358 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

8.71 dBm

99.00 %

CF Step
500.000 kHz

Auto Man

Freq Offset
0 Hz|

-20.00 dB
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

BANDWIDTH HIGH CH

BE Keysight Spectrum Analyzer - APv5.1.1(071516),52271, Temp B

T o =]

L RF [s0e bc | [ sENSE:INT]

ALIGN AUTO

|08:16:53 PMul 20,2016

[
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz

—»— Trig: Free Run
‘ #IFGain:Low #Atten: 20 dB

Avg|Held: 20/20

Radio Std: None requency

Radio Device: BTS

Ref Offset 10.5 dB

10 dBIdiv Ref 10.00 dBm

Log
0.0

-10.0

Center Freq|

-200

2.480000000 GHz|

-30.0

-40.0

-60.0

-70.0

-60.0

Center 2.48 GHz

#Res BW 30 kHz #VBW 91 KkHz

Span 5 MHz

#Sweep 100 ms CF Step

500.000 kHz

Occupied Bandwidth Total Power

1.2309 MHz

Auto

Man

7.98 dBm

Freq Offset

Transmit Freq Error
x dB Bandwidth

-4.245 kHz
1.324 MHz

% of OBW Power
x dB

99.00 %

0 Hz|

-20.00 dB

[@ STATUS|
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.6.2. 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

B Keysight Spectrum Analyzer - APv5.11(071516) 44353, Temp B = || &
L | RF [soe bc | | [ SENSE:INT] [ ALIGN AUTO _[09:14:07 PMAug 01, 2016 Frequenc
[Center Freq 2.441500000 GHz ) #Avg Type: RMS TRACE[123 45 6 quency
PNO: Wide 50 Trig: FreeRun Avg|Hold:>100/100 R | Preseety
IFGain:Low #Atten: 40 dB DET,

Auto Tune|

Ref Offset 105 dB
‘IngBldiv 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|
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: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.6.3. 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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHA

NNELS (100 MHZ SPAN)

BE Keysight Spectrum Analyzer - APV5.1.1(071516), 50822, Temp B

=R

L | RE [s0n  bc | | sense:n

NT| [ ALIGN AUTO  [12:48:38 PMJul 20, 2016

ICenter Freq 2.440000000 GHz |

PNO: Fast (0 Trig: Free Rul
IFGain:Low Atten: 30 dB

Ref Offset11.2 dB

10dBidiv Ref 30.00 dBm
Log

Avg Type: Log-Pwr TRACE‘ 3456

T

Frequency

n Avg|Hold:>100/100 A
oerlP

Auto Tune|

Center Freq
2.440000000 GHz

StartFreq
2.390000000 GHz|

StopFreq|
2.490000000 GHz

JAuto

CF Step
10.000000 MHz,

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)

I:k STATUS

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

BN Keysight Spectrum Analyzer - APV 1.1(071516),50822, Temp B

Lo )@ ]

| RF [soa bc |

| SENSE:INT] |

ALIGN AUTO [12:45:54 PMJul 20,2016

L
ICenter Freq 2.415000000 GHz

IFGain:Low Atten: 30 dB
Ref Offset 11.2 dB

10dBidiv  Ref 30.00 dBm
Log

PNO: Wide o0 1rig: FreeRun

#Avg Type: RMS TRACE

Frequency

AvglHold:>1001100

Auto Tune|

200

Center Freq|
2.415000000 GHz|

StartFreq
2.400000000 GHz|

Stop Freq|
2.430000000 GHz|

Auto

CF Step
3.000000 MHz|

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)

I@ STATUS
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

BN Keysight Spectrum Analyzer - APV5.11(071516),50822, Temp B

[E=RE

RF___[509_DC |

[ [ SENSE:INT]

[ AIGNAUTO _ [12:46:55 PMIul 20,2016

I
ICenter Freq 2.445000000 GHz

Ref Offset11.2 dB
Ref 30.00 dBm

IFGain:Low

PNO: wide_‘.:J Trig: Free Run

Atten: 30 dB

#Avg Type: RMS 3456

DE‘
T

Frequency

Avg|Hold:>100/100
osrlP

Auto Tune|

10 dBidiv
Log

Start 2.43000 GHz
#Res BW 300 kHz

MsG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

I@ 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)

BN Keysight Spectrum Analyzer - APV5.11(071516),50822, Temp B

[E=E =

L | R [500 DC |

[ [ SENSE:INT]

[ AIGNAUTO  [12:47:49 PMIul 20,2016

ICenter Freq 2.475000000 GHz

Ref Offset11.2 dB

10 deidiv. Ref 30.00 dBm
Log

IFGain:Low

PNO: Wide ., 1rg: FreeRun
Atten: 30 dB

)

#Avg Type: RMS TRACE‘ 3456

Frequency

Avg|Hold:>100/100 T PARAAAAY?
oerlP

Auto Tune|

Center Freq
2.475000000 GHz|

StartFreq
2.460000000 GHz|

StopFreq
2.490000000 GHz

CF Step
3.000000 MHz

JAuto Man

Freq Offset|
0 Hz

Start 2.46000 GHz
#Res BW 300 kHz

MsG

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

% STATUS.
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.6.4. 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 0.392 31 0.122 04 -0.278
3DH3 1.076 18 0.194 0.4 -0.206
3DH5 2.888 8 0.231 0.4 -0.169
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B =
RF [soe bc | | | SENSE:INT] | ALIGN AUTO  [09:32:10 PMAug 01,2016

[
[Center Freq 2.441000000 GHz Trig Delay-100.0 s~ #Avg Type: RMS TRACE[T 345 6 Frequency
PNO: Wide —— 1tig: Video TYPE| WiArraadAes
IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

Ref Offset 105 dB
l%gsldiv Ref 30.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

stop Freq|
2441000000 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.11(071516) 44353, Temp B =
L RF [soe bc | | | SENSE:INT] | ALIGN AUTO  [09:32:59 PMAug 01, 2016 Frequenc
[Center Freq 2.441000000 GHz #Avg Type: RMS TWF 35556 quency
ww -

PNO: Wide —— 1rig: Free Run TVPE

IFGain:Low #Atten: 40 dB DET)

Auto Tune

Ref Offset 105 dB

1LU dBidiv - Ref 30.00 dBm
og

Center Freq
200 2.441000000 GHz

StartFreq|
2.441000000 GHz

stop Freq|
2441000000 GHz

CF Step|
1.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

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

MSG STATUS
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B =
RF [soe bc | | | SENSE:INT] | ALIGN AUTO  [09:34:11 PMAug 01,2016

[
[Center Freq 2.441000000 GHz Trig Delay-200.0 s~ #Avg Type: RMS TRACE[T 345 6 Frequency
PNO: Wide —— 1tig: Video TYPE| WiArraadAes
IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

Ref Offset 105 dB
l%gsldiv Ref 30.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

stop Freq|
2441000000 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 2.000 ms {1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — 3DH3

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B =
L RF [soe bc | | | SENSE:INT] | ALIGN AUTO  [09:34:42 PMAug 01, 2016 Frequenc
[Center Freq 2.441000000 GHz #Avg Type: RMS TWF 35556 quency
ww -

PNO: Wide —— 1rig: Free Run TVPE

IFGain:Low #Atten: 40 dB DET)

Auto Tune

Ref Offset 105 dB

1LU dBidiv - Ref 30.00 dBm
og

Center Freq
200 2.441000000 GHz

StartFreq|
2.441000000 GHz

stop Freq|
2441000000 GHz

CF Step|
1.000000 MHz|
[Auto Man

Freq Offset|
0 Hz|

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

MSG STATUS
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

BE Keysight Spectrum Analyzer - APvS.11(071516) 44353, Temp B

[E=RE =

RF [soe bc | | | SENSE:INT] | ALIGN AUTO

[09:39:20 PMAug 01, 2016

L
[Center Freq 2.441000000 GHz Trig Delay-400.0 s #Avg Type: RMS
PNO: Wide —— 1rig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 105 dB
Ref 30.00 dBm

10 dBidiv
Log

TRACE| 3456
TYPE| WiAMAAY

DeT|P

Frequency

Auto Tune|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 4.000 ms {1001 pts)

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

stop Freq|
2441000000 GHz

CF Step|
1.000000 MHz|

[Auto Man

Freq Offset|
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

[E=RE =

[
RF [soe bc |

| SENSE:INT] | ALIGN AUTO

[09:39:56 PMAug 01, 2016

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

#Atten: 40 dB

IFGain:Low

Ref Offset 105 dB

10dBidiv  Ref 30.00 dBm
Log

Frequency

TRACE 3456
TYPE| Wiy
DeT|P

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq|
2.441000000 GHz

stop Freq|
2441000000 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

Page 85 of 143

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: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

7.6.5. 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
| ID: | 30606 | Date: | 8216
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.43 21 -9.54
Middle 2441 11.20 21 -9.77
High 2480 10.72 21 -10.25
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.6.6. 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.

| ID: | 30606 | Date: | 8216 |
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.28
Middle 2441 8.45
High 2480 8.27
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REPORT NO: 16U23780-E1V3 DATE: AUGUST 27, 2016
FCC ID: BCG-E3102 IC: 579C-E3102

7.6.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE

=R

[soq DC | | | SENSE:INT| |

ALIGN AUTO [10:25:44 AM Aug 02, 2016

B Keys\ghtfpe:trum Analyzer - APY5.1.1(071516).30606, Temp B
RF
R

[
ef Level 30.00 dBm

PNO: Wide (3 1rig: Free Run

IFGain:Low © #Atten: 30 dB

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

TRACE

Amplitude

Ref Offset 105 dB

10 dBrdiv_ Ref 30.00 dBm
Log

Ref Level
30.00 dBm

200

100
000

Attenuation

[30 dB]

-10.0
200

-30.0

Scale/Div|

10dB

400

-50.0

-60.0 ‘

Log

Scale Type

Lin

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz

i S S — —
2.402 010 GHz
2399910 GHz
2.400 000 GHz

8. 492 dBm
-50.159 dBm
-48.919 dBm

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

LOW CHANNEL SPURIOUS

= e ]

SENSE:INT] |

ALIGN AUTO [10:31:00 AM Aug 02, 2016

73 Keys\ghtipedmm Analyzer - APv5.1.1(071516), 30606, Temp B

[ RF [s0e oc | [ [
Eenter Freq 13.015000000 GHz |
PNO: Fast —— 11ig: FreeRun
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRAGE|

Frequency

Ref Offset 105 ¢dB
Ref 30.00 dBm

Auto Tune|

10 dBidiv
Log

200

100

000

Center Freq
13.015000000 GHz

-100

-200

-300

StartFreq|
30.000000 MHz|

-40.0

-500

600 |

Stop Freq|
| 26.000000000 GHz

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz

2.402 0 GHz
4.804 0 GHz
7.206 0 GHz
25.0917 GHz

7.82dBm
-47.27 dBm
-50.54 dBm
-42.76 dBm

CRNRNB LN
ZZZZ

S S I A 15

Stop 26.00 GHz
957.3 ms (40001 pts)
Auto

CF Step
2697000000 GHz

Man

Freq Offset

0 Hz
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Temp B

=R

[soq DC |

E Keysight Spectrum Analyzer - APv5.11(071516),30606,
R

| SENSE:INT|

| ALIGN AUTO  [09:59:45 AM Aug 02, 2016

L | RF
ef Level 30.00 dBm

Ref Offset 10.5 dB

10 dBidiv  Ref 30.00 dBm
Log

PNO: Wide (o 1rig: FreeRun
IFGain:Low

-

#Atten: 30 dB

#Avg Type: RMS TRACE]

Amplitude

Avg|Hold:>100/100

Ref Level
30.00 dBm

Attenuation
[30 dB]

Scale/Div|
10 dB

Scale Type

Log Lin

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

MID CHANNEL SPURIOUS

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

o &l

| RF [s0@ bc |

SENSE:INT]

| ALIGN AUTO [10:33:52 AM Aug 02, 2016

L
[Center Freq 13.015000000 GHz |

PNO:

IFGain:Low

Fast —»— 1rig: FreeRun
#Atten: 30 dB

#Avg Type: RMS
TYPE| M ¥AAAY

TRACE] 3456

Frequency

DET|P

Ref Offset 10.5 dB

10 dBidiv__ Ref 30.00 dBm
Log

Auto Tune|

200

100

0.00

-0a

200

-300

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz|

-0

500
0.0

Start 0.03 GHz
#Res BW 100 kHz

N f
N f
f
f

7.77 dBm
-47.25 dBm
-61.20 dBm
-42.78 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

WA wobH TR X ] v ] FURCToN ] FUNCroNwb]___rURcronvaw:

Stop Freq|
26.000000000 GHz

CF Step
2597000000 GHz
[Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016
IC: 579C-E3102

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE

=R

[soq DC | | | SENSE:INT|

| ALIGN AUTO  [09:54:19 AM Aug 02, 2016

E Keysight Spectrum Analyzer - AP5.11(071516), 30606, Temp B
R

L | RF
ef Level 30.00 dBm

PNO: Wide (3 1rig: Free Run

IFGain:Low © #Atten: 30 dB

#Avg Type: RMS TRACE] Amplitude

Avg|Hold:>100/100

Ref Level

Ref Offset 105 dB
Ref 30.00 dBm

30.00 dBm

10 dBidiv
Log

200

100

Attenuation

000

[30 dB]

-10.0
200

Scale/Div|

-30.0

10dB

400

-50.0

Scale Type

-60.0

Log Lin

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz

f 2.479 900 GHz 8311 dBm
f 2.483 575 GHz -50.405 dBm
f 2.483 500 GHz -50.930 dBm

FUNCTION FUNCTION WIDTH FUNCTION VALUE &8

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

HIGH CHANNEL SPURIOUS

B Keysight Spectrum Analyzer - APv51.1(071516),30606, Temp B

[E=N =

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

| ALIGN AUTO __ [09:54:54 AM Aug 02, 2016

Center Freq 13.015000000 GHz |
PNO: Fast —»— 1Tig: FreeRun
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE[; 53256 Frequency
TYPE|M %7
DeT|P

Ref Offset 10.5 dB

10 dBidiv Ref 30.00 dBm
Log

Auto Tune

200

10.0

CenterFreq|

0.00

13.015000000 GHz

-100

-200

StartFreq

=300

30.000000 MHz

-400

500

&00 ‘

Stop Freq
26.000000000 GHz

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz

8.02dBm
-49.75 dBm
-51.26 dBm
-42.62 dBm

f 2.480 0 GHz
f 4.960 0 GHz

7.440 0 GHz
25.6254 GHz

ZzZZZ

f
f

© 00~ o (05 R

WG MODE Rl Scl X ] v T FUiCrion [ Funcronvo
1 N

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 16U23780-E1V3
FCC ID: BCG-E3102

DATE: AUGUST 27, 2016

IC: 579C-E3102

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Keys\ghtfpe:trum Analyzer APv5.1.1(071516),30606, Temp B

=R

[s0a_oc |

| SENSE:INT|

| ALIGN AUTO  [11:10:02 AM Aug 02, 2016

Marker

B

[
Earker 12. 406165000000 GHz .
I‘:’é‘;m“l'_lg: -

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE

Avg|Hold:>100/100

SelectMaﬁ(er.

Ref Offset 105 dB
Ref 20.00 dBm

1

10 dBidiv
Log

100

0.00

-ioo

=200

=300

-40.0

-50.0

60,0 o

-0

Center 2.400000 GHz
#Res BW 100 kHz #VBW

S e e I SR

1 N 2.406 165 GHz
N f 2.400 000 GHz
N f 2.399 805 GHz

CRNDNBWN

300 kHz

FUNCTION

9. 178 dBm
-48.802 dBm
-47.489 dBm

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

Properties»

HIGH BANDEDGE WITH HOPPING ON

Keysight Spe:trum Analy—zer APv5.1.1(071516),30606, Temp B

[E=EEE |

[sog DC |

| SENSE:INT|

| ALIGN AUTO  [11:18:01 AM Aug 02, 2016

Amplitude

E
I
Ref Level 20 00 dBm

IFGain:Low

PNO: Wide CpJ

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE

Avg|Hold:>100/100
Ref Level

Ref Offset 105 dB

10 dBidiv__ Ref 20.00 dBm
Log

20.00 dBm

Attenuation

|
100 i

[20 dB]

000

-ioa

200

Scale/Div|
10 dB

=300

-40.0

=500

Scale Type

-60.0

Log Lin

-ro

Center 2.483500 GHz
#Res BW 110 kHz

[ vopdTRes] % ]
2.477 170 GHz

2 N f 2.483 500 GHz

f 2.483 500 GHz

C,ocvmNOORW
=z

=
@
]

#VBW 330 kHz
FUNCTION WIDTH

9. 235 dBm
-45.659 dBm
-45.659 dBm

Span 15.00 MHz

Sweep 1.000 ms (1001 pts) Presel Center|

Presel Adjust|
0 Hz|
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