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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: APPLE, INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.
EUT DESCRIPTION: SMARTPHONE
MODEL: A1984, A2107, A2108
SERIAL NUMBER: C7CWL004K3P2

DATE TESTED: MAY 29, 2018 to AUGUST 23, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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 the U.S. government.

Approved & Released For
UL Verification Services Inc. By: Prepared By:

%’; 2 1, (
R ! >
'} /‘ (J ‘ ‘/L\(j (Q /}
Chin Pang Jingang Li
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Senior Engineer Lab 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 Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, 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 47658 Kato Rd
X] Chamber A [ ] Chamber D [] Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
[ ] Chamber B [X] Chamber E [] ChamberL
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
X] Chamber C [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

X] Chamber G
(ISED:22541-4)
[ ] ChamberH
(ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers
2324A-1 and 2324A-3, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at NVLAP Lab Search.
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FCC ID: BCG-E3220A IC: 579C-E3220A

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance,
9KHz to 0.15 MHz 3.84.dB
Worst Case Conducted Disturbance,
0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance,
9KHZ to 30 MHz 3.15d8
Worst Case Radiated Disturbance, 30
to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance,
1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 4.45 dB
18000 to 26000 MHz :
Worst Case Radiated Disturbance, 594 dB
26000 to 40000 MHz '

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

5.1.

EUT DESCRIPTION

The Apple iPhone, is a smartphone with multimedia functions (music, application support, and video),

cellular GSM, GPRS, EGPRS, UMTS, LTE, TD-SCDMA, CDMA, IEEE 802.11a/b/g/n/ac, Bluetooth, GPS

and NFC. All models support at least one UICC based SIM. The second SIM is either UICC based,

electronic SIM (e-SIM), or second SIM is not present. The device has a built-in inductive charging receiver

which is not user accessible. The rechargeable battery is not user accessible.

5.2.

DIFFERENCE IN MODEL NUMBER

Model A2107, A2108 is electrically identical to Model A1984. Three model numbers are allocated for
marketing and logistic purposes only. A1984 was used to perform all final tests.

5.3.

MAXIMUM OUTPUT POWER

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

Antenna Config Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 20.38 109.14
High Power 2402 - 2480 DQPSK 19.85 96.61
Ant 2 2402 - 2480 Enhanced 8PSK 19.88 97.27
2402 - 2480 Basic GFSK 11.32 13.55
Low Power 2402 - 2480 DQPSK 10.13 10.30
2402 - 2480 Enhanced 8PSK 10.21 10.50
2402 - 2480 Basic GFSK 20.36 108.64
High Power 2402 - 2480 DQPSK 19.86 96.83
ARt 5 2402 - 2480 Enhanced 8PSK 19.90 97.72
2402 - 2480 Basic GFSK 11.29 13.46
Low Power 2402 - 2480 DQPSK 10.21 10.50
2402 - 2480 Enhanced 8PSK 10.24 10.57
54. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Range Ant. 2 Ant. 5
(GHz) (dBi) (dBi)
2.4 -2.8 -4.9
5.5. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v16.1.232.
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5.6. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on Ant 2 (Antenna 2) and
Ant 5 (Antenna 5). It was determined that Y (Landscape) orientation was the worst-case
orientation for both Ant 2 and Ant 5.

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

Radiated emissions below 30MHz, below 1GHz, 18-26GHz and power line conducted
emissions were performed with the EUT transmitting at the channel with the highest output
power as worst-case scenario.

For below 1GHz tests, EUT was connected to AC power adapter as the worst case; and for
above 1GHz tests, the worst-case configuration reported was with EUT only. There was no
emission found below 30MHz within 20dB of the limit. For AC line conducted emission, test was
investigated with AC power adapter and with laptop.

For simultaneous transmission of multiple channels in the 2.4GHz BT and 5GHz bands, no
noticeable new emission was found.

GFSK, DQPSK, 8PSK average power are all investigated. The GFSK & 8PSK power are the
worst case. For average power data, please refer to section 8.7.

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5

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

Baseline testing was performed on the two variants to determine the worst case on alll
conducted power and radiated emissions.

Bluetooth RF output path is switched when the power exceeds 11dBm. Measurements were
made therefore at the maximum power setting (with amplifier switched in) and also at the
11dBm power level (amplifier switched out) , and they are the high power and low power modes
documented in this report respectively.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

laptop Apple Macbook Pro CO2P41RZG086 FCC DoC
Laptop AC/DC adapter | Liteon Technology| PA-1450-BA1 B123 NA
EUT AC Adapter Apple A1385 D292365CDYADHLHC3 NA

I/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED ABOVE 1 GHZ)

I/O CABLES (BELOW 1GHz AND AC POWER LINE TEST WITH ADAPTER AND LAPTOP)

1 AC 1 AC Un-shielded 2 N/A
2 USB 1 USB Un-shielded 1 N/A
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS Above 1GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST

EUT 5

l_

AC/DC Adapter

Antenna/Amp

HH

Radiated Test

Spectrum Analyzer

AC Source/ LISN

Conducted Test
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test

— e e e . s o — —— T —— T ————
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Description Manufacturer Model ID Num Cal Due
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T931 02/24/2019
*Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T1165 06/12/2018
*»*Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T491 05/19/2019
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T740 12/30/2018

Amplifier, 1 to 8GHz Miteq AFS42-00101800-25-S-42 T1131 12/30/2018
*Pre-Amp 18-26GHz Agilent Technology 8449B T404 07/23/2018
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 07/02/2018
**Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/24/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 T346 04/03/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 04/03/2019
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T136 07/02/2018
Antenna Horn, 18 to 26GHz ARA MWH-1826 T89 01/18/2019
Antenna, Broadband Hybrid, | | geiences JB1 T130 10/16/2018
30MHz to 2000MHz
Spectrum Analyzer, PXA .
3HZ to 44GHz Keysight N9030A T340 12/15/2018
Spectrum Analyzer, PXA .
3HZ to 44GHz Keysight N9030A T906 02/16/2019
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T342 02/22/2019
*k _ i
Power Meter, P-series Keysight N1911A T1268 06/25/2019
single channel
Power Sensor Keysight N1921A T1225 04/10/2019
Antenna, Active Loop 9KHz .
to 30MHz ETS-Lindgren 6502 T757 09/14/2018
AC Line Conducted
EMI Test séaaz"’er 9Khz- Rohde & Schwarz ESCI7 T1436 01/25/2019
Power Cable, Line uL PG1 T861 08/31/2018
Conducted Emissions
**_ISN for Conducted .
Emissions CISPR-16 Fischer 50/250-25-2-01 T1310 06/19/2019
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted UL UL EMC Ver 9.5, May 26, 2015

Software

Note:

*Testing was completed before equipment expiration date.

**Testing began after the calibration date.
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7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI| C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10-2013 Section 11.6

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 1.00 1.00 1.000 100.0% 0.00 0.010
Bluetooth 8PSK 1.00 1.00 1.000 100.0% 0.00 0.010

DUTY CYCLE PLOTS

% Agilent 13:37:57 Jul 18, 2618 L Freq/Channel # Agilent 13:40:47 Jul 10, 2018 L Freq/Channel
APYB.4(061218),30606, Cond. F Mirl 2.5 ms Center Freg APvE.4(861218),30606, Cond. F Mkrl 2.5 ms| Center Freg
Esiai@ dBm #Atten 20 dB 9.66 dBm 5 10200000 G 5;);3;1.9 dBm #Atten 30 dB 21.92 dBm 5 460000 GHa
LUQ T - - T LUQ
18 StartFreq 1 StartFreq
4B/ 2.46280098 GHz dB/ 2.49260008 GHz
Offst Offst
ié’g Stop Freq aég Stop Freq
2.46200088 GHz 2.49200080 GHz
CF Step CF Step|
560089098 MHz 500000000 MHz
LgAu Auta Man LgAw [puto Man
Center 2.402 000 GHz Span @ Hz Center 2.402 008 GHz Span @ Hz
Res BH 5 MHz WUBH 56 MHz Swoon § ns (1661 pis) || Freq Uffsﬁ: Res BH 8 MHz #UBH 58 MHz Sneep § ms (1001 pts) || Freq Uffsﬁ§
Marker  Trace Type ¥ Axis Anplitude ) Marker  Trace Type K Axis Auplitude )
1 1y Time 2.5 ms Y.66 dBm 1 1) Time 2.5 ms 21.62 dBm
Signal Track Signal Track
On Off] On Off]
|
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.873 0.889

Mid

2441

0.873

0.889

High

2480

0.928

0.887

[ Feyasght Spectnum Analycer - AP8.3D5ZILEL 366, Com F |- el [— Keysigh Spectrum Analyzer - APV8 JSZ318) 4366, Cond F o[-
ear Conter Freq: 2402000000 GF Radic $id:Nona Frequency b : Conter Freq: 2441000000 GF Radic St Nome— Frequency
et - g et - “Ne
enter Freq 2. Auzuu,?;lguo GHz . Trig: .Frmr::un Avg|H;d 1010 ° one onter Freq 2.441 Du,?,;lguo GHz - Trig: .Frr!:‘:un Avu\"zld 1010 " o
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 14.36 dB Ref Offset 14.39 dB
0 dBJdi Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.402000000 GHz| 2.441000000 GHz|
Center 2.402 GHz Span 2 MHz| CF Step Center 2.441 GHz Span 2 MHz, CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kHz| #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms; 200,000 kiHz|
Man Man
Occupied Bandwidth Total Power 20.2 dBm Occupled Bandwidth Total Power 20.2 dBm
888.84 kHz FreqOffset]| 888.69 kHz FreqOffset
Transmit Freq Error 4480 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 272Hz % of OBW Power  99.00 % 0z
x dB Bandwidth 873.4 kHz x dB 20.00 dB x dB Bandwidth 873.4 kHz x dB -20.00 dB
sanus —
e Keysight Spectrum Analyzer - APVE MIS2318) 44366, Cond F o e
ju L h 04:37:55 M Jun 07, 2018 Frequancy
Center Freq: 2480000000 GH. Radio Std: N
enter Freq 2. 430003200 GHz . T::';m::u" m,m;a oo e lone
#IFGain-Low #wAren: 30 dB Radio Device: BTS
Ref Offset 14.42 dB
0 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
#Res BW 30 kHz #VBW 01 kHz #Sweep 100 ms, 200000 kkiz
Man
Qccupied Bandwidth Total Power 19.7 dBm
886.65 kHz FreqOffset
Transmit Freq Error 3.339kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 928.0 kHz x dB -20.00 dB
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antenna 5
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.918 0.892

Mid 2441

0.919 0.891

High 2480

0.928 0.890

[ Vgt Spectrum Anlyzes - APY8 SUSEILE, 4366, Comd F =5 ] [ Keght Spectrum Anabzer - APV JSZ318) #4366, Cond F = (e
L T U555t AN 07,2008 [ o | L z EnsE ] 05:59:15 2 Jun 17, 2018
Center Freq: 2.402000000 GHz Radio Std: None Frequsnay [Center Freq 2.441000000 GHz | Center Freq: 2441000000 GHz Radio Std: None Fraquenay
Trig: Free Run Avg|Hold: 1010 —5— Trig: Free Run Avg|Hold: 10/10
AFGainiow WA Radlo Device: BTS AFGainiow  HAuen:30d Radio Device: BTS
Ref Offset 14.97 4B Ref Offset 16.01 dB
0 dB/div Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.441000000 GHz|
Center 2402 GHz Span 2 MHz| CFStep Center 2.441 GHz ‘Span 2 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHiz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kkiz
Man Man
QOccupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 20.9 dBm
891.68 kHz FreqOfset| 891.13 kHz FreqOffset
Transmit Freq Error 524Hz % of OBW Power  99.00 % ot Transmit Freq Error 25Hz  %of OBW Power  99.00 % o
x dB Bandwidth 917.9 kHz xdB -20.00 dB x dB Bandwidth 918.8 kHz xdB -20.00 dB
STans s sTamus
[ Keysight Spectrum Analyzer - APv6 JU5Z318) 1365, Cond ERE =
L u NSE INT 05:03:02 84 un 07, 2018 Frequency
480000000 GH Center Fraq: 2430000000 GH: Radio Std: N
o WE 2 I ig: FreeRun ‘avlHole: 1010 o s tens
AFGainiow  HAtten: 30 dB Radio Device: BTS
Ref Offset 16.04 dB
0 dB/div Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 248 GHz Span 2 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kkiz
Man|
Occupled Bandwidth Total Power 20.1 dBm
890.39 kHz FreqOffset]
Transmit Freq Error 112Hz  %of OBW Power  99.00 % or
x dB Bandwidth 927.5 kHz xdB -20.00 dB
sTamus
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

8.2.2. HIGH POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.449 1.592

Mid 2441

1.449

1.583

High 2480

1.438

1.479

[ eysight Spectrum Analyzes - P28 S52318), 64368, Comd F o ot fael [ ¥eyight Specinum Anabzer - A58 3052315) 4368, Comd F o lLa
L N T 4:40:33 M 07,2008 | | L i 04:45:58 AM Jun 07, 2018
‘enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: N;nl ’ Fraquency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: N;ru ! Frequency
— WE —+= Trig: FreeRun AvglHold: 1010 — WE —= Trig: Free Run ‘AvglHold: 10/10
FGainiow  #Amen: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 14.36 4B Ref Offset 14.39 dB
0 dBJd Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2441000000 GHz|
Center 2.402 GHz Span 5 MHz| CF Step Center 2.441 GHz Span 5 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 600,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 00,000 KH|
Man Man
Occupied Bandwidth Total Power 19.9 dBm Occupled Bandwidth Total Power 19.8 dBm
1.5917 MHz Freq Offset| 1.5833 MHz FreqOffset
Transmit Freq Error 48.039 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error 24,439 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.449 MHz xdB -20.00 dB x dB Bandwidth 1.449 MHz x dB -20.00 dB
— m——
[ Vgt Spectrum Anstycer - APY8 RZ318) M6, Cond F e
j L N 04 48:09 AM Jun 07, 2018 Frequancy
Serrtar Freq: 2480000000 GH: Radio Std: N
enter Freq 2. 430003200 GHz . T::';m::u" m,m;a oo e lone
FGainiow  HAREn: 30dB Radio Device: BTS
Ref Offset 14.42 dB
i8/d Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 2.48 GHz Span 5 MHz| CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500,000 ki
Man
Qccupied Bandwidth Total Power 18.9 dBm
1.4785 MHz FreqOffset
Transmit Freq Error 8.145kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.438 MHz xdB -20.00 dB
m——
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REPORT NO:12162294-E1V2

FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antennab

Channel

20dB Bandwidth
(MHz)

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402 1.449

1.748

Mid

2441 1.450

1.805

High

2480 1.448

1.583

[ Vgt Spectrum Anlyzes - APY8 SUSEILE, 4366, Comd F =5 ] [ Kot Spectram Analeer - AP0 SSZI18) 6366, Comd o5 ey
L T 60522 A 07,2008 [ e | L z EnsE ] 06:09:54 21 Jun 17, 2018
Center Freq: 2.402000000 GHz Radio Std: None Frequsnay [Center Freq 2.441000000 GHz | Center Freq: 2441000000 GHz Radio Std: None Fraquenay
Trig: Free Run Avg|Hold: 1010 —5— Trig: Free Run Avg|Hold: 10/10
AFGainiow WA Radlo Device: BTS AFGainiow  #Amen: 30 dl Radio Device: BTS
Ref Offset 14.97 4B Ref Offset 16.01 dB
0 dB/div Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.441000000 GHz|
Center 2402 GHz Span 5 MHz| CFStep Center 2.441 GHz ‘Span 5 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHiz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 kkiz
Man Man
QOccupied Bandwidth Total Power 19.8 dBm Occupied Bandwidth Total Power 21.1 dBm
1.7479 MHz FreqOfset| 1.8048 MHz FreqOffset
Transmit Freq Error 45.752kHz % of OBW Power  99.00 % o H Transmit Freq Error 27.189kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.449 MHz xdB -20.00 dB x dB Bandwidth 1.450 MHz xdB -20.00 dB
STans sc sTamus
[ Keysight Spectrum Analyzer - APv6 JU5Z318) 1365, Cond ERE =
L u ieE INT 05:14:27 8 un 07, 2018 Frequency
480000000 GH Center Fraq: 2430000000 GH: Radio Std: N
o WE 2 I ig: FreeRun ‘avlHole: 1010 o s tens
AFGainiow  HAtten: 30 dB Radio Device: BTS
Ref Offset 16.04 dB
0 dB/div Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 248 GHz Span 5 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 kkiz
Man|
Occupled Bandwidth Total Power 20.0 dBm
1.5827 MHz FreqOffset]
Transmit Freq Error -1.205kHz % of OBW Power  99.00 % or
x dB Bandwidth 1.448 MHz xdB -20.00 dB
sTamus
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REPORT NO:12162294-E1V2

FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

8.2.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.883 0.888

Mid

2441

0.931 0.890

High

2480

0.919 0.889

[ Feght Spectrum Anayzer - APv8 SDSZ31E] U366, Comd BN [ ey Spectrum Anahyces - APv8 S52316) 4365, Comd o e
L N T 04:50:46 M 07,2008 [ | L i 04:53:40 &M Jun 07, 2018
‘enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: N;nl ’ Fraquency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: N;ru ! Frequency
— WE —+= Trig: FreeRun AvglHold: 1010 — WE —= Trig: Free Run ‘AvglHold: 10/10
AFGainiow  HAREN: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 14.36 4B Ref Offset 14.39 dB
0 dBJd Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2441000000 GHz|
Center 2.402 GHz Span 2 MHz| CF Step Center 2.441 GHz Span 2 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 200,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 KH|
Man Man
Occupied Bandwidth Total Power 9.54 dBm Occupied Bandwidth Total Power 10.2 dBm
887.82 kHz Freq Offset| 889.66 kHz FreqOffset
Transmit Freq Error 1,275 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error 2,527 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 883.1 kHz xdB -20.00 dB x dB Bandwidth 930.5 kHz xdB -20.00 dB
— m——
[ Feyoght Spectram Anlyze - APV JSE318) 4366, Comd e
j L N 05:42:16 AM Jun 07, 2018 Frequancy
Serrtar Freq: 2480000000 GH: Radio Std: N
enter Freq 2. 430003200 GHz . T::';m::u" m,m;a oo e lone
#FGainlown  #Amen: 30dB Radio Device: BTS
Ref Offset 14.42 dB
i8/d Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 2.48 GHz Span 2 MHz| CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 200000 kkiz
Man
Occupied Bandwidth Total Power 9.46 dBm
889.22 kHz FreqOffset
Transmit Freq Error 2233kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 918.9 kHz xdB -20.00 dB
m——
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FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antennab

Channel

20dB Bandwidth
(MHz)

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402 0.919

0.889

Mid

2441 0.927

0.888

High

2480 0.928

0.888

[ Vgt Spectrum Anlyzes - APY8 SUSEILE, 4366, Comd F =5 ] [ Keght Spectrum Anabzer - APV JSZ318) #4366, Cond F o5 ey
L T 06,2046 M 07,2008 [ o | L z EnsE ] 06:22:48 2 Jun 17, 2018
Center Freq: 2.402000000 GHz Radio Std: None Frequsnay [Center Freq 2.441000000 GHz | Center Freq: 2441000000 GHz Radio Std: None Fraquenay
Trig: Free Run Avg|Hold: 1010 —5— Trig: Free Run Avg|Hold: 10/10
AFGainiow WA Radlo Device: BTS AFGainiow  HAuen:30d Radio Device: BTS
Ref Offset 14.97 4B Ref Offset 16.01 dB
0 dB/div Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.441000000 GHz|
Center 2402 GHz Span 2 MHz| CFStep Center 2.441 GHz ‘Span 2 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHiz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kkiz
Man Man
QOccupied Bandwidth Total Power 10.4 dBm Occupied Bandwidth Total Power 11.0 dBm
888.91 kHz FreqOfset| 888.49 kHz FreqOffset
Transmit Freq Error 67THz % of OBW Power  99.00 % o H Transmit Freq Error 2207kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 919.0 kHz xdB -20.00 dB x dB Bandwidth 927.3 kHz xdB -20.00 dB
STans sc sTamus
[ Keysight Spectrum Analyzer - APv6 JU5Z318) 1365, Cond ERE =
L u NSE INT 05:24:35 84 un 07, 2018 Frequency
480000000 GH Center Fraq: 2430000000 GH: Radio Std: N
o WE 2 I ig: FreeRun ‘avlHole: 1010 o s tens
AFGainiow  HAtten: 30 dB Radio Device: BTS
Ref Offset 16.04 dB
0 dB/div Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 248 GHz Span 2 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kkiz
Man|
Occupled Bandwidth Total Power 10.5 dBm
888.48 kHz FreqOffset]
Transmit Freq Error 3.686kHz % of OBW Power  99.00 % or
x dB Bandwidth 927.6 kHz xdB -20.00 dB
sTamus
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FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

8.2.4. LOW POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.389 1.249

Mid

2441

1.392 1.285

High

2480

1.374 1.237

[ Feght Spectrum Anayzer - APv8 SDSZ31E] U366, Comd BN [ ey Spectrum Anahyces - APv8 S52316) 4365, Comd o e
L N T 05:44:45 8 Jun 07,2018 [ | L I 05:47:04 AM Jun 07, 201
‘enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Fraquency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
— WE —+= Trig: FreeRun AvglHold: 1010 — WE —= Trig: Free Run ‘AvglHold: 10/10
AFGainiow  HAREN: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 14.36 4B Ref Offset 14.39 dB
i8/d Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| T CenterFreq|
2.402000000 GHz| 1 2441000000 GHz|
|
Center 2.402 GHz Span 5 MHz| CF Step Center 2.441 GHz Span 5 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 600,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 00,000 KH|
Man Man
Occupied Bandwidth Total Power 8.52 dBm Occupied Bandwidth Total Power 9.28 dBm
1.2487 MHz Freq Offset| 1.2847 MHz FreqOffset
Transmit Freq Error 4,785 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error 6.311 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.389 MHz xdB -20.00 dB x dB Bandwidth 1.392 MHz xdB -20.00 dB

LOW CHANNEL

MID CHANNEL

|_ VeyseghtSpectrum Analyee - AP0 S8, 4365, Comd T =
oo - T 05:48:57 AMun 07, 2018
Serrtar Freq: 2480000000 GH: Radio Std: N Freauency
enter Freq 2. 430003200 GHz . T::';m::u" m,m;a oo e lone
#FGainlown  #Amen: 30dB Radlo Devics: BTS
Ref Offset 14.42 dB
i/ Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz|
Center 2.48 GHz Span 5 MHz| CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, §00.000 KhEz
Man|
Occupied Bandwidth Total Power 7.27 dBm
1.2371 MHz FreqOffset
Transmit Freq Error 7.823kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.374 MHz xdB -20.00 dB
srans
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Antenna 5
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.388 1.260

Mid 2441

1.392

1.254

2480

High

1.364

1.258

[ Fepoght Spectram Anayzer - APw8 SUSZ3L0L U366, Comd T e [ Kot Spectram Analeer - AP0 SSZI18) 6366, Comd o5 ey
L 7 I LTI TN pe—— . R ENsE 06:28:48 4 un 07, 2018
Center Freq: 2.402000000 GHz Radio Std: None Frequsnay [Center Freq 2.441000000 GHz | Center Freq: 2441000000 GHz Radio Std: None Fraquenay
Trig: Free Run AvglHeld: 10110 —+~ Trig: Free Run Avg|Held: 10/10
FGaindon WAL Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 1497 dB. Ref Offset 16.01 dB
0/ Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz 2.441000000 GHz
1
Center 2402 GHz Span 5 MHz| CFStep Center 2.441 GHz ‘Span 5 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, £00.000 khz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 Kbz
Man| Man|
Occupied Bandwidth Total Power 9.24 dBm Occupied Bandwidth Total Power 9.67 dBm
1.2597 MHz FreqOfset| 1.2536 MHz FreqOffset
Transmit Freq Error .922kHz % of OBW Power  99.00 % o H Transmit Freq Error 206Hz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.388 MHz xdB -20.00 dB x dB Bandwidth 1.392 MHz xdB -20.00 dB
Smans s s
[ Keysight Spectrum Analyzer - APv6 JU5Z318) 1365, Cond ERE =
L rr ieE INT 06:31:48 4 Jun 07, 2010 Frequncy
480000000 GH: Centar Freq: 2.480000000 GH: Radio St N
o W 2 I ig: FreeRun ‘avlHole: 1010 o s tens
SFGaindow | #Atten: 30 dB Radio Device: BTS
Ref Offset 16.04 dB
0didv_ Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
f
Center 248 GHz Span 5 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 500,000 Kbz
Man|
Occupied Bandwidth Total Power 8.83 dBm
1.2584 MHz FreqOffset
Transmit Freq Error 1440kHz % of OBW Power  99.00 % or
x dB Bandwidth 1.364 MHz x dB -20.00 dB
s
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

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

RESULTS
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.3.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
ww Keysight Spectrum Analyzer - APvS.4(061218),44353, Cond F2 = [
L | RF [50Q AC ] [ [ SENSE:INT] \ [01:40:08 PMJun 28, 2018 Frequenc
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[L 23 45 & a v
PNO: Wide 0 1rig: Free Run Avg|Held:>100/100 TYPE| M AARAARAAN
IFGain:Low #Atten: 40 dB DET|

AMkr1 1.000 MHz
Ref Offset 14.36 dB 0.099 dB

10 dBidiv Ref 30.00 dBm
Log

20.0 /l/\ — 2.441500000 GHz|

100

0.00

-0

-20.0

-30.0

-40.0

-50.0

-B0.0

Center 2.441500 GHz Span 5.000 MHz| |-°9
Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2 DATE: 8/23/2018

FCC ID: BCG-E3220A IC: 579C-E3220A
Antenna 5
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F | |
L T RF [500 ac | [ [ SENSE:INT] [ [09:36:52 AMJun 07, 2018
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE 3. 56 Frequency
NFE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M #Ad i
IFGain:Low #Atten: 36 dB DET|F
Auto Tune
Ref Offset 14.97 dB AMkr1 1.000 MHz
10 dBidiv. Ref 25.00 dBm 0.123 dB
Log
>\l/ v
n Center Freq
e 2.441500000 GHz
£.00
StartFreq
5.0 2.439000000 GHz
e Stop Freq
2.444000000 GHz
250
CF Step
e 500.000 kHz
| Auto Man
-45.0
Freq Offset
55.0
0 Hz
-B5.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz||L°9 Lin
|#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2

FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

8.3.2. HIGH POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

' Keysight Spectrum Analyzer - APv&.5(071218),19470, Conducted F o[ (S
L T RF [s0q ac | [ [ SENSE:INT] [ [06:21:42 PMJUl 17, 2018
#Avg Type: RMS TRACE[1 2 3 4 5 6 Frequency
[Center Freq 2.441500000 GHz | . g Type: 2 3856
NEE PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 DI:_rl:"l AR

IFGain:Low #Atten: 36 dB

Ref Offset 14.36 dB

AMkr1 1.000 MHz
0.624 dB

|10 deidiv. Ref 25.00 dBm
Log

150

5.00

-5.00

-15.0

-25.0

-350

450

£5.0

Center 2.441500 GHz
Res BW 300 kHz

#VBW 910 kHz

Span 5.000 MHz|[-°¢9
Sweep 2.533 ms (1001 pts)

IMSG

% STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2 DATE: 8/23/2018

FCC ID: BCG-E3220A IC: 579C-E3220A
Antenna 5
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F | |
L T RF [500 ac | [ [ SENSE:INT] [ [09:52:11 AMJun 07, 2018
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE 3. 56 Frequency
NFE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M #Ad i
IFGain:Low #Atten: 36 dB DET|F
Auto Tune
Ref Offset 14.97 dB AMkr1 1.000 MHz
10 dBidiv. Ref 25.00 dBm 0.218 dB
Log
% Y
i Center Freq
e 2.441500000 GHz
£.00
StartFreq
-5.00 2.439000000 GHz
e Stop Freq
2.444000000 GHz
250
CF Step
e 500.000 kHz
| Auto Man
-45.0
Freq Offset
55.0
0 Hz
-B5.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz||L°9 Lin
|#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.3.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F = |- [
L [ RF [s06 ac | [ [ SENSE:INT] I [09:06:51 AMJun 07, 2018 Frequenc
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[L 23 45 & a v
NEE PNO: Wide . Trig: Free Run Avg|Hold:>100/100 TYPE| M #AARARAAA
: ] M
IFGain:Low #Atten: 36 dB DET|

AMkr1 1.000 MHz
Ref Offset 14.36 dB 0.051 dB

10 dBidiv Ref 25.00 dBm
Log

1.0 2.441500000 GHz|

5.00

-5.00

-15.0

-25.0

-35.0

-45.0

-55.0

-B5.0

Center 2.441500 GHz Span 5.000 MHz| |-°9
Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2 DATE: 8/23/2018

FCC ID: BCG-E3220A IC: 579C-E3220A
Antenna 5
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F | |
L T RF [500 ac | [ [ SENSE:INT] [ [10:08:35 AMJun 07, 2018
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE 3. 56 Frequency
NFE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M #Ad i
IFGain:Low #Atten: 36 dB DET|F
Auto Tune
Ref Offset 14.97 dB AMkr1 1.000 MHz
10 dBidiv. Ref 25.00 dBm 0.117 dB
Log
Center Freq
e o 2.441500000 GHz
5.00 >< "l I
StartFreq
-5.00 2.439000000 GHz,
e Stop Freq
2.444000000 GHz
250
CF Step
e 500.000 kHz
| Auto Man
450
Freq Offset
55.0
0 Hz
-B5.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz||L°9 Lin
|#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

8.3.4. LOW POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

T e ]

L [ RF [soaQ ac | [ [ SENSE:INT]

|DQ:23:55 AMIJun 07,2018

|_ Keysight Spectrum Analyzer - APvE 3(052318),44366, Cond F
=]

enter Freq 2.441500000 GHz
NFE PNO: Wide
IFGain:Low

Trig: Free Run
#Atten: 36 dB

[
#Avg Type: RMS TRAGE

Avg|Hold:>100/100

Frequency

Ref Offset 14.36 dB
Ref 25.00 dBm

AMkr1 1.000 MHz
-0.560 dB

10 dBidiv
Log

150

5.00

-5.00

-15.0

-25.0

-35.0

-45.0

-55.0

-B5.0

Center 2.441500 GHz

Res BW 300 kHz #VBW 910 kHz

Span 5.000 MHz| |-°9
Sweep 2.533 ms (1001 pts)

IMSG

STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018

IC: 579C-E3220A

Antennab

e Keysight Spectrum Analyzer - APvB.3(052318),44366, Cond F | |
L T RF [500 ac | [ SENSE:INT] [ [10:20:14 AMJun 07, 2018 F
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[[ -3 -5 6 requency
NFE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M #Ad i
IFGain:Low #Atten: 36 dB DET|F
Auto Tune|
Ref Offset 14.97 dB AMkr1 1.000 MHz
10 dB/div Ref 25.00 dBm 0.001 dB
Log
Center Freq

15.0

5.00

-5.00

-15.0

-25.0

-35.0

-45.0

-55.0

2.441500000 GHz

StartFreq
2.439000000 GHz

-B5.0

Center 2.441500 GHz
|#Res BW 300 kHz

#FVBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

Log Lii

IMSG

STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.4.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
s Keysight Spectrum Analyzer - APv8.4(061218),44353, Cond F2 =[P @_
L RF [son  ac | | | SENSE:INT| [ [01:37:22 PMJun 28, 2018 £
[Center Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[T2 3755 6 requency
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TVPE| M #ARARAARY
IFGain:Low Atten: 26 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 . Ty MRS Y 2.440000000 GHz
10.0
StartFreq
oo poiiosceni | 2.390000000 GHz
ne Stop Freq
2.490000000 GHz
200
CF Step
e 10.000000 MHz
Auto Man
-40.0 et
Freq Offset
-50.0
0O Hz
-B0.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
= Keysight Spectrum Analyzer - APv8.4(061218) 44353, Cond F2 |- \il_
L RF [soQ ac | | | SENSE:INT]| | [01:29:46 PMJun 28, 2018 E
[Center Freq 2.415000000 GH= | _ #Avg Type: RMS TRACE[TT- 555 6 requency
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥ i
IFGain:Low Atten: 26 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv ~ Ref 30.00 dBm
Log
Center Freq
san S ——- 2.415000000 GHz
10.0
StartFreq
ool 2.400000000 GHz
oo Stop Freq
2.430000000 GHz
20,0 HH
CF Step
R | 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0
0 Hz
50,0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

e Keysight Spectrum Analyzer - APVE 4(061218) 44353, Cond F2 = [-2R .;
L 1 RF [soa ac | | SENSE:INT| | [01:32:08 PMJun 28, 2018 =
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 requency
PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 26 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 T T 2.445000000 GHz
100
StartFreq
foo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
B0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.4(061218),44353, Cond F2 == ﬁ_-
L 1 RF |son  ac | SEMNSE:INT| | [01:34:45 PMJun 28, 2018 F
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5555 6 requency
PNO: Wide L, 1rg: Free Run Avg|Hold:>100/100 TYPE|M AAsAAAAAN
IFGain:Low Atten: 26 dB DET|P
Auto Tune
Ref Offset 14.36 <B
10 dBidiv. - Ref 30.00 dBm
Log
Center Freq
20.0 b 2.475000000 GHz
10.0
StartFreq
aon 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
-20.0
CF Step
S 3.000000 MHz
Auto Man
-40.0
Freq Offset
-£0.0
0 Hz
-60.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antennab

AL Keysight Spectrum Analyzer - APv8 3(052318),44366, Cond F — E
L 1 RF [son ac | | | SENSE:INT]| | [09:35:37 AMJun 07, 2018 =
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE 32506 requency
NEE PNO: Fast (50 1rig: FreeRun Avg|Hold:>100/100 TYPE| M AaaAaiai
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dB/div Ref 25.00 dBm
Log
Center Freq
15.0 2.440000000 GHz
=on DL1 216 dBm StartFreq
5.00 2.390000000 GHz
e Stop Freq
2.490000000 GHz
250
-35.0 CF Step
10.000000 MHz
Auto Man
-25.0 byl
Freq Offset
550
0 Hz
-850
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz Log Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F = \E
L 1 RF |soq ac | SEMNSE:INT| | [09:33:49 AMJun 07, 2018 F
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRAGE G requency
NFE PNO: Wide o 1rg: FreeRun Avg|Hold:>100/100 TYPE| M At
IFGain:Low Atten: 22 dB DEeT|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.415000000 GHz
5.00
StartFreq
.00 2400000000 GHz
e A Stop Freq
2.430000000 GHz
250
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
550
0 Hz
5.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

s Keysight Spectrum Analyzer - APvS.3(052318) 44366, Cond F = [-2R .;
L 1 RF [soa ac | | | SENSE:INT| | | 09:34:27 AMJun 07, 2018 =
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 requency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.445000000 GHz
5.00
StartFreq
. 2.430000000 GHz
e Stop Freq
2.460000000 GHz
-26.0
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
E50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == ﬁ_-
L 1 RF |son  ac | | [ SENSE:NT] | |09:35:01 AMJun 07, 2018 F
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5555 6 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 B
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.475000000 GHz
5.00
StartFreq
. 2.460000000 GHz
S1eh Stop Freq
2.490000000 GHz
-25.0
CF Step
an 3.000000 MHz
Auto Man
T S S S S
Freq Offset
-£5.0
0 Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO:12162294-E1V2

FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

8.4.2. HIGH POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

' Keysight Spectrum Analyzer - APv&.5(071218),19470, Conducted F o[ (S
L T RF [s0q ac | [ [ SENSE:INT] [ [06:15:42 PMJul 17, 2018
Avg Type: Log-Pwr TRACE 3 Frequency
[Center Freq 2.440000000 GHz | . g Type: 73456
NEE PNO: Fast . Trig: FreeRun Avg|Hold:>100/100 TYPE| M ¥R
—— P
IFGain:Low Atten: 22 dB DET|
Ref Offset 14.36 dB
10 dBidiv. Ref 25.00 dBm
Log
150 2.440000000 GHz
500
L1 036 dBm
a0 2.390000000 GHz
150
2.490000000 GHz
250
S350 —
uto
4504 —
550
-B5.0

Start 2.39000 GHz
Res BW 1.0 MHz

Stop 2.49000 GHz ||L°9
#VBW 1.0 MHz Sweep 20.00 ms (1001 pts)

IMSG

% STATUS

100MHz SPAN
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REPORT NO:12162294-E1V2 DATE: 8/23/2018

FCC ID: BCG-E3220A IC: 579C-E3220A
. Keysight Spectrum Analyzer - APv&.5(071218),19470, Conducted F =] e
L ] BF [soq ac | [ [ SENSE:INT] [ [06:10:51 PMIul 17, 2018 F
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRacE[TT 55 requency
NEE PNO: Wide . Trig: Free Run Avg|Hold:=100/100 TYPE| M ¥AAAA
—— P
IFGain:Low Atten: 22 dB DET
Auto Tune
Ref Offset 14.36 B
10 dBidiv. ~ Ref 25.00 dBm
Log
‘ Center Freq
150 2.415000000 GHz
5.00
StartFreq
A0 2.400000000 GHz
e StopFreq
2.430000000 GHz
250
CF Step
0 3.000000 MHz
uto Man
-45.0
Freq Offset
-55.0
O Hz
-65.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG [&STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

' Keysight Spectrum Analyzer - APvE.5(071218),19470, Conducted F =
L 1 RF [s00 ac | [ [ SENSE:INT] [ [06:12:36 PMJul 17, 2018 F
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[T 2375 6 requency
NEE PNO: Wide (50 1rig: Free Run Avg|Hold:>100/100 TYPE| M it
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 B
10 dBidiv. -~ Ref 25.00 dBm
Log
‘ ‘ CenterFreq
150 2.445000000 GHz
500
StartFreq
a0 2.430000000 GHz
e StopFreq
2.460000000 GHz
250
CF Step
0 3.000000 MHz
uto Man
-45.0
Freq Offset
550
0OHz
B50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG [%STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018

IC: 579C-E3220A

e Keysight Spectrum Analyzer - APv8.5(071218), 19470, Conducted F = | [
L ] BF [soq ac | [ [ SENSE:INT] [ [06:14:30 PMIul 17, 2018 F
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRAGE[T25 45 6 requency
NEE PNO: Wide . Trig: Free Run Avg|Hold:=100/100 TYPE| M AR
- P
IFGain:Low Atten: 22 dB DET)
Auto Tune
Ref Offset 14.36 dB
10 dBidiv. ~ Ref 25.00 dBm
Log
Center Freq
150 2.475000000 GHz
5.00
StartFreq
-5.00 2.460000000 GHz
o Stop Freq
2.490000000 GHz
250
350 CF Step
: 3.000000 MHz
uto Man
-45.0
Freq Offset
-55.0
O Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz | |-°9 Lin

Res BW 300 kHz

#VBW 300 kHz

Sweep 20.00 ms (1001 pts)

IMSG

[& STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antennab

AL Keysight Spectrum Analyzer - APv8 3(052318),44366, Cond F — E
L 1 RF [son ac | | | SENSE:INT]| | [ 09:50:41 AMJun 07, 2018 =
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE 32506 requency
NEE PNO: Fast (50 1rig: FreeRun Avg|Hold:>100/100 TYPE| M AaaAaiai
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dB/div Ref 25.00 dBm
Log
Center Freq
15.0 2.440000000 GHz
=on PL1 212 dBm StartFreq
5.00 2.390000000 GHz
e Stop Freq
2.490000000 GHz
250
-35.0 —f CF Step
10.000000 MHz
Auto Man
450 I
Freq Offset
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0 Hz
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Scale Type
Start 2.39000 GHz Stop 2.49000 GHz Log Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F = \E
L 1 RF |soq ac | | [ SENSE:INT] | [09:48:16 AMJun 07, 2018 F
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRAGE G requency
NFE PNO: Wide o 1rg: FreeRun Avg|Hold:>100/100 TYPE| M At
IFGain:Low Atten: 22 dB DEeT|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.415000000 GHz
5.00
StartFreq
5.00 | 2400000000 GHz
ee Stop Freq
2.430000000 GHz
250
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
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5.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

s Keysight Spectrum Analyzer - APvS.3(052318) 44366, Cond F = [-2R .;
L 1 RF [soa ac | | | SENSE:INT| | | 09:48:56 AMJun 07, 2018 =
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 requency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.445000000 GHz
5.00
StartFreq
. 2.430000000 GHz
e Stop Freq
2.460000000 GHz
-26.0
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
E50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == ﬁ_-
L 1 RF |son  ac | | [ SENSE:NT] | |09:49:56 AMIun 07, 2018 F
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5555 6 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 B
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.475000000 GHz
5.00
StartFreq
. 2.460000000 GHz
S1eh Stop Freq
2.490000000 GHz
-25.0
CF Step
an 3.000000 MHz
Auto Man
-45.0
Freq Offset
-£5.0
0 Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.4.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
s Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == i.'i_-
L RF [0  ac | | [ SEMSE:INT] | [09:05:58 AMJun 07, 2018 £
[Center Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[TT55755 6 requency
NEE PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TVPE| M AAAAAAAAA
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.440000000 GHz
£.00
StartFreq
o 2.390000000 GHz
ML1 -9.38 dBm
S1eh Stop Freq
2.490000000 GHz
250
CF Step
an 10.000000 MHz
Auto Man
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Freq Offset
-55.0
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-B5.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
= Keysight Spectrum Analyzer - APv8.2(052318) 44366, Cond F = = g;
L RF [soQ ac | | | SENSE:INT]| | [ 09:02:00 AMJun 07, 2018 E
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[- 345 6 requency
NEE PNO: Wide (5 Trig: FreeRun Avg|Hold:>100/100 TYPE| M wanAsARAR
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
150 2.415000000 GHz
5.00
StartFreq
=m 2.400000000 GHz
e Stop Freq
2.430000000 GHz
25.0
CF Step
el 3.000000 MHz
Auto Man
-45.0
Freq Offset
E60
0 Hz
-B5.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

s Keysight Spectrum Analyzer - APvS.3(052318) 44366, Cond F = [-2R .;
L 1 RF [soa ac | | | SENSE:INT| | | 09:02:57 AMJun 07, 2018 =
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 requency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.445000000 GHz
5.00
StartFreq
. 2.430000000 GHz
e Stop Freq
2.460000000 GHz
-26.0
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
E50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == ﬁ_-
L 1 RF |son  ac | | [ SENSE:NT] | |09:04:57 AMJun 07, 2018 F
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5555 6 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 <B
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.475000000 GHz
5.00
StartFreq
. 2.460000000 GHz
S1eh Stop Freq
2.490000000 GHz
-25.0
CF Step
an 3.000000 MHz
Auto Man
-45.0
Freq Offset
-£5.0
0 Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antennab

s Keysight Spectrum Analyzer - APv8.2(052318) 44366, Cond F = [z .::
L 1 RF [son ac | | | SENSE:INT]| | [10:07:32 AMJun 07, 2018 =
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRAGE[T 0345 6 requency
NEE PNO: Fast (50 1rig: FreeRun Avg|Hold:>100/100 TYPE| M AaaAaiai
IFGain:Low Atten: 22 dB pEeT|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv.~ Ref 25.00 dBm
Log
Center Freq
15.0 2.440000000 GHz
5.00
StartFreq
o 2.390000000 GHz
L1 -9.35 odBm)|
e Stop Freq
2.490000000 GHz
250
. CF Step
10.000000 MHz
Auto Man
-5 0 by - Y P—
Freq Offset
-55.0
0 Hz
55,0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz||L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == .;
L 1 RF |soq ac | | [ SENSE:INT] | [10:04:32 AMJun 07, 2018 F
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[TT0 555 6 requency
NEE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M ittt
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 deidiv. Ref 25.00 dBm
Log
Center Freq
150 2.415000000 GHz
5.00
StartFreq
=m0 2.400000000 GHz
150 Stop Freq
2.430000000 GHz
-25.0 —
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
-65.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

s Keysight Spectrum Analyzer - APvS.3(052318) 44366, Cond F = [-2R .;
L 1 RF [soa ac | | | SENSE:INT| | [10:05:51 AMJun 07, 2018 =
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 requency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.445000000 GHz
5.00
StartFreq
. 2.430000000 GHz
e Stop Freq
2.460000000 GHz
-26.0
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
E50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == ﬁ_-
L 1 RF |son  ac | | [ SENSE:NT] | [10:06:48 AMJun 07, 2018 F
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5555 6 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 B
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.475000000 GHz
5.00
StartFreq
. 2.460000000 GHz
S1eh Stop Freq
2.490000000 GHz
-25.0
CF Step
an 3.000000 MHz
Auto Man
-45.0
Freq Offset
-£5.0
0 Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2 DATE: 8/23/2018
FCC ID: BCG-E3220A IC: 579C-E3220A

8.4.4. LOW POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2
s Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == i.'i_-
L RF [0  ac | | [ SEMSE:INT] | [09:21:12 AMJun 07, 2018 £
[Center Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[TT55755 6 requency
NEE PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TVPE| M AAAAAAAAA
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.440000000 GHz
£.00
StartFreq
o 2.390000000 GHz
L1 -9.13 dBm)|
S1eh Stop Freq
2.490000000 GHz
250
CF Step
an 10.000000 MHz
Auto Man
450
Freq Offset
-55.0
0O Hz
-B5.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
= Keysight Spectrum Analyzer - APv8.2(052318) 44366, Cond F = = g;
L RF [soQ ac | | | SENSE:INT]| | [09:17:03 AMJun 07,2018 E
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[- 345 6 requency
NEE PNO: Wide (5 Trig: FreeRun Avg|Hold:>100/100 TYPE| M wanAsARAR
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
150 2.415000000 GHz
5.00
StartFreq
=m 2.400000000 GHz
e Stop Freq
2.430000000 GHz
25.0
CF Step
el 3.000000 MHz
Auto Man
-45.0
Freq Offset
E60
0 Hz
-B5.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

s Keysight Spectrum Analyzer - APvS.3(052318) 44366, Cond F = [-2R .;
L 1 RF [soa ac | | | SENSE:INT| | |09:18:45 AMJun 07, 2018
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 Frequency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.445000000 GHz
5.00
StartFreq
. 2.430000000 GHz
e Stop Freq
2.460000000 GHz
-26.0
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
E50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == ﬁ_-
L 1 RF |son  ac | | [ SENSE:NT] | |09:20:40 AMJun 07, 2018
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5555 6 Frequency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.36 <B
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.475000000 GHz
5.00 D= PR
StartFreq
. 2.460000000 GHz
S1eh Stop Freq
2.490000000 GHz
-25.0
CF Step
an 3.000000 MHz
Auto Man
-45.0
Freq Offset
-£5.0
0 Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO:12162294-E1V2
FCC ID: BCG-E3220A

DATE: 8/23/2018
IC: 579C-E3220A

Antennab

AL Keysight Spectrum Analyzer - APv8 3(052318),44366, Cond F — E
L 1 RF [son ac | | | SENSE:INT]| | [10:18:54 AMJun 07, 2018 =
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE 32506 requency
NEE PNO: Fast (50 1rig: FreeRun Avg|Hold:>100/100 TYPE| M AaaAaiai
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dB/div Ref 25.00 dBm
Log
Center Freq
15.0 2.440000000 GHz
5.00
StartFreq
5.00 2.390000000 GHz
L1 -9.71 ¢Bm)|
e Stop Freq
2.490000000 GHz
250
-35.0 CF Step
10.000000 MHz
Auto Man
450 Wbt
Freq Offset
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0 Hz
-850
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz Log Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F = \E
L 1 RF |soq ac | SEMNSE:INT| | [10:16:35 AMJun 07, 2018 F
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRAGE G requency
NFE PNO: Wide o 1rg: FreeRun Avg|Hold:>100/100 TYPE| M At
IFGain:Low Atten: 22 dB DEeT|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv Ref 25.00 dBm
Log
Center Freq
15.0 2.415000000 GHz
5.00
StartFreq
.00 2400000000 GHz
ee Stop Freq
2.430000000 GHz
250
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
550
0 Hz
5.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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REPORT NO:12162294-E1V2 DATE: 8/23/2018

FCC ID: BCG-E3220A IC: 579C-E3220A
s Keysight Spectrum Analyzer - APvS.3(052318) 44366, Cond F = [-2R .;
L 1 RF [soa ac | | | SENSE:INT| | [10:17:36 AMJun 07, 2018 =
[Center Freq 2.445000000 GHz I #Avg Type: RMS TRACE[T= 3 75 5 requency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iy
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 dB
10 dBidiv. Ref 25.00 dBm
Log
Center Freq
15.0 2.445000000 GHz
5.00 i
StartFreq
. 2.430000000 GHz
e Stop Freq
2.460000000 GHz
-26.0
CF Step
e 3.000000 MHz
Auto Man
-45.0
Freq Offset
-55.0
0 Hz
E50
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.3(052318),44366, Cond F == ﬁ_-
L 1 RF [son  ac | | [ SEMSE:INT] | |10:18:06 AMJun 07, 2018
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[[ =35 6 Frequency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAAAY
IFGain:Low Atten: 22 dB DET|P
Auto Tune
Ref Offset 14.97 B
10 dBidiv. - Ref 25.00 dBm
Log
Center Freq
15.0 2.475000000 GHz
5.00 TS NIV N R
StartFreq
. 2.460000000 GHz
S1eh Stop Freq
2.490000000 GHz
-25.0
CF Step
an 3.000000 MHz
Auto Man
-45.0
Freq Offset
-£5.0
0 Hz
-65.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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