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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: APPLE, INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.
EUT DESCRIPTION: SMARTPHONE
MODEL: A2101
SERIAL NUMBER: C39WKO0GK3VQ

DATE TESTED: MARCH 26, 2018 — AUGUST 09, 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:
%’:. e 1 (
Yl . | ) /}

I /‘ J \r/\-& C'Q
Chin Pang Jingang Li
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Senior Engineer TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v04, ANSI C63.10-2013, RSS-GEN Issue 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, 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 (ISED:2324B-1) X] Chamber D (ISED:22541-1)
[] Chamber B (ISED:2324B-2) <] Chamber E (ISED:22541-2)
[] Chamber C (ISED:2324B-3) X] Chamber F (ISED:22541-3)
[] Chamber G (ISED:22541-4)
X] Chamber H (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.

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at NVLAP Lab Search.
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

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 t0 0.15 MHZ 3.54.dB
Worst Case Conducted Disturbance,
0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance,
9KHz to 30 MHz 315 dB
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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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

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, |EEE 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.MAXIMUM OUTPUT POWER

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

Antenna | Configuration | Frequency Range Mode Output Power | Output Power
(MH2) (dBm) (mw)
e -
Ant4 2402 - 2480 - :
Pstandalone BLE 2M 18.30 67.62
Plow 10.31 10.75
e |—os | e
2402 - 24 . :
Ant3 Pstandalone 0 80 BLE 2M 20.22 105.08
Plow 10.31 10.74

5.3.DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range Ant. 4 Ant. 3
(GHz) (dBi) (dBi)
2.4 -2.3 -4.8

5.4.SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was BT FW: 16.1.98.
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

5.5.WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on Ant 4 (Antenna 4) and
Ant 3 (Antenna 3). It was determined that Y (Landscape) orientation was the worst-case
orientation for Ant 4 and X (Flatbed) for Ant 3.

Pstandalone is high power and Plow is low power.

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18GHz were performed
with the EUT was 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 transmits at the channel with the highest output power
as worst-case scenario.

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

For simultaneous transmission of multiple channels in the 2.4GHz BLE and 5GHz bands. No
noticeable emission was found.

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.
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

5.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

laptop Apple Macbook Pro C02P41RZG086 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

None Used

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
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FCC ID:BCG-E3234A IC: 579C-E3234A

TEST SETUP- CONDUCTED PORT

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

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- RADIATED-ABOVE 1 GHZ

The EUT was powered by Battery. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

( EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHZ & AC LINE CONDUCTED TESTS

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

SETUP DIAGRAM

Antenna/Amp Radiated Test

EUT 3§ 1|\|

Spectrum Analyzer

AC/DC Adapter

AC Source/ LISN Conducted Test

[ SR —————————
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test

— e e e . i — — — — T — — T — —————
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
Output Power: KDB 558074 D01 v04, Section 9.1.3.

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

7. 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
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T136 06/26/2018

. -

Antenna, Brt?)aggggaﬂgbnd, 30MHz Sunol Sciences JB3 T477 07/07/2018
*Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T286 06/02/2018
Spectrum A“ﬂgﬁ;’ PXA 3Hz to Keysight N9030A T340 12/15/2018

AFS42-00101800-25-
Amplifier, 1 to 18GHz Miteq > 02 fz 800-25 T740 12/30/2018
Antenna, Horn 1-18GHz ETS Lindgren 3117 T346 02/08/2019
AFS42-00101800-25-
Amplifier, 1 to 18GHz Miteq > 02 fz 800-25 T741 12/30/2018
*Amplifier, 1 to 18GHz, 35dB Amplical AMP1G18-35 T1569 05/31/2018
*Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T835 06/24/2018
Antenna, Horn 1-18GHz ETS Lindgren 3117 T344 02/08/2019
Spectrum Analyzer, PSA, 3Hz to Agilent (Keysight)
44GHy Technologies E4446A T177 04/12/2019
*Antenna Horn 18 to 26.5GHz ARA MWH-1826/B T449 06/12/2018
Pre-Amp 18-26GHz Agilent Technology 8449B T404 07/23/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight) N9O30A T1454 01/08/2019
44GHz Technologies

*Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)

24GHz Technologies N9030A T459 06/22/2018
Antenna, Active Loop 9KHz to 30MHz EMCO 6502 T35 12/15/2018
Power Meter, P-series single channel Keysight N1912A T1272 05/1/2019
Power Sensor Keysight N1921A T1226 8/30/2018
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 01/25/2019
Power Caigle3 Line Conducted UL PG1 1861 08/31/2018
missions

*LISN for Conducted Emissions :

CISPR-16 Fischer 50/250-25-2-01 T1310 06/15/2018

UL AUTOMATION SOFTWARE

Radiated Software
Conducted Software
AC Line Conducted Software

UL
UL
UL

UL EMC
UL EMC
UL EMC

Ver 9.5, April 26, 2016
Ver 5.4, October 13, 2016
Ver 9.5, May 26, 2015

Note: *Testing is completed before equipment expiration date.
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8. ANTENNA PORT TEST RESULTS

8.1.0ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 34.95 34.95 1.00 1.00 0.00 0.01
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

DUTY CYCLE PLOTS

. Keysight Spectrum Analyzer - APvd 3(030416),12492, Chamber H [ro ][]
RL | RF [soe opc | | | SENSE:INT| | ALIGN AUTO  [02:14:12 PM Mar 26, 2018 F
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[23 45 6 requency
PNO: Fast —+— 17ig: FreeRun YRR W
IFGain:Low Atten: 10 dB DET
Auto Tune
AMKr3 34.95 ms
10 dBidiv  Ref 0.00 dBm -0.04 dB
Lug
-10.0 ‘ Center Freq
200 2.480000000 GHz
-30.0 e —
Ao StartFreq
A0 2.480000000 GHz
-60.0
-f0.0
. StopFreq
2.480000000 GHz
-a0.0
Center 2480000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MIHz Sweep 50.00 ms (1001 pts) 8.000000 MHz
Aut M
ool s X [ v | FUNCTON ] FUNCTONWDIH] __FUNCTONvaE ol i an
1 N t 5.102 ms -18.08 dBm
2 A1 t (A) 34.95ms (A) 0.04dB
A1 t (Al 3495 ms (A) 0.04dB Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 Lo Lin
11 _ |Foe Lin
4| I b
IMSG STATUS

DUTY CYCLE BLE
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

8.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Page 19 of 154

UL VERIFICATION SERVICES INC.
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: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.2.1. HIGH POWER BLE (1Mbps)

Antenna 4

Channel

Frequency
(MH2)

99% Bandwidth
(MH2)

Low

2402

1.0605

Middle

2440

1.0509

High

2480

1.0537

[ eyt Spectram Analyzer - AP8 203211664353, Cond F = [ Vet Spectrum Anslyzer - APvA 2M32118), #4353, Comd F e
. T T TN TN — . g nse 0258148 4 e, 2018
[Center Freq 2402000000 GHz | Genter Freg. 2402000000 Gz Radio St Hone Freauency Cenier Froq 2440000000 GHz | Genter Frea; 2440000000 Gtz Racko S None Freavency
- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 5~ Trig: Free Ri Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 13.89 dB Ref Offset 13.93 dB
0 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.402000000 GHz| ! 2.440000000 GHz|
|
Center 2402 GHz Span 2 MHz| CFStep Center 2.44 GHz ‘Span 2 MHz CF Step
H#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms| 200,000 kHz) #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
Man Man
Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth Total Power 20.4 dBm
1.0605 MHz FreqOfset| 1.0509 MHz FreqOffset
Transmit Freq Error -6.027 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error ~ -10.458 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 1.283 MHz xdB -26.00 dB x dB Bandwidth 1.226 MHz xdB +26.00 dB
an - [
[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
i i Gy LT R N pa——
480000000 GH: Center Frag: 2.480000000 GH; Radio Std: N
[Center Freq 2 NE = — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#FGainlow #Atten: 30 dB Radio Device: BTS
Ref Offset 13.96 dB
0 dBidiv Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
H#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
Man
Occupied Bandwidth Total Power 19.5 dBm
1.05637 MHz FreqOffset]
Transmit Freq Error  -24,700 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.286 MHz xdB -26.00 dB
[
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

99% Bandwidth
(MH2)

Frequency
(MH2)

Low

2402 1.0613

Middle

2440 1.0583

High

2480 1.0548
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[ eyt Spectram Analyzer - AP8 203211664353, Cond F = [ Vet Spectrum Anslyzer - APvA 2M32118), #4353, Comd F e
. T IR TN N a— . g nse 0406128 4 003, 2018
[Center Freq 2402000000 GHz | Genter Freg. 2402000000 Gz Radio St Hone Freauency Cenier Froq 2440000000 GHz | Genter Frea; 2440000000 Gtz Racko S None Freavency
- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 —+~ Trig: Free Run Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 15.14 dB Ref Offset 16.17 dB.
0 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
| 2.402000000 GHz| 2.440000000 GHz|
|
Center 2402 GHz Span 2 MHz| CFStep Center 2.44 GHz ‘Span 2 MHz CF Step
H#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz) #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
Man Man
Occupied Bandwidth Total Power 21.0 dBm Occupied Bandwidth Total Power 20.6 dBm
1.0613 MHz FreqOfset| 1.0583 MHz FreqOffset
Transmit Freq Error -1.320 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error ~ -15.002kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 1.207 MHz xdB -26.00 dB x dB Bandwidth 1.283 MHz xdB +26.00 dB
an - [
[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
i i Gy R N p—
480000000 GH: Center Frag: 2.480000000 GH; Radio Std: Ne
[Center Freq 2 NE — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#FGainlow #Atten: 30 dB Radio Device: BTS
Ref Offset 16.2 dB.
0 dBidiv Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz|
|
Center 248 GHz Span 2 MHz| CF Step
H#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
Man
Occupied Bandwidth Total Power 18.7 dBm
1.0548 MHz FreqOffset]
Transmit Freq Error -9.532 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.339 MHz xdB -26.00 dB
[
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.2.2. HIGH POWER BLE (2Mbps)

Antenna 4

Channel

Frequency

(MH2)

99% Bandwidth
(MH2)

Low

2402

1.9908

Middle

2440

1.9967

High

2480

1.9741

[ Fepoght Spectram Anayzer - APv8 ZOGZLIBL U353, Comd T e [ Kot Spectrum Analeer - AP0 23211, M35, Comd e
. ieE INT CEE R N — . [ I 04:22:12 894 2pe 03, 2018 Fraquency
402000000 GH: Center Fraq: 2.402000000 GHz Radio $td: None 440000000 GH Center Freq: 2.440000000 GHz Radio Std: None
oD i D0000GHz | ret Freahun AvglHold: 2020 e Sl 2 Trig: FreeRun ‘AvglHold: 20/20
FGainiow  #Atten: 30 dB Radio Device: BTS AFGainiow  HAtien: 30 dB Radio Device: BTS
Ref Offset 13.69 4B Ref Offset 13.93 dB
0dE/div_ Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
Center 2402 GHz Span 5 MHz| CFStep 'Center 2.44 GHz ‘Span 5 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHiz) #Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms| 500000 kkiz
Man Man
QOccupied Bandwidth Total Power 19.3 dBm Occupied Bandwidth Total Power 20.6 dBm
1.9908 MHz FreqOfset| 1.9967 MHz FreqOffset
Transmit Freq Error -2886kHz % of OBWPower  99.00 % 0 Transmit Freq Error 7837 kHz % of OBW Power  99.00 % or
x dB Bandwidth 2.529 MHz xdB -26.00 dB x dB Bandwidth 2.449 MHz xdB -26.00 dB
s

LOW CHANNEL

MID CHANNEL

[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
L r s BE TR p—
480000000 GH. Center Freq: 2.430000000 GH; Radio Std: N
[Center Freq 2.4i u,“u = — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#HFGainlow #Atten: 30 dB Radie Device: BTS
Ref Offset 13.96 dB
0 dBid Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz,
Center 248 GHz Span 5 MHz| CF Step,
#Res BW 33 kHz #VBW 91 kHz #Sweep 100 ms, 500,000 Kt
Man|
Occupled Bandwidth Total Power 19.7 dBm
1.9741 MHz FreqOffset]
Transmit Freq Error  -36.592kHz % of OBW Power  99.00 % ore
x dB Bandwidth 2.450 MHz x dB -26.00 dB
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A
Antenna 3

Channel Frequency 99% Bandw idth
(MHz) (MHZz)
Low 2402 1.9332
Middle 2440 1.9573
High 2480 1.9797

Agilent 14:56:10 Pug 3§, 2918 L Measure e ) E—— e
I ] i e L Fraquancy
Ch Freq  2.402 Ghz Trig Froo Meas Off | M rGoimiow | #Amen: 3048 Radio Device: BTS
Occupied Bandwidth Averages: 20 I Ref Offset 16.17 dB
L:c.rIEII Ref 20.00 dBm
| Channel Power | CenterFreq|
APv8.5(871218),44353, Conducted F \ 2440000000 GHz|
Ref 20 dBm #Atten 30 dB
¥Sanp I ] ] ‘ I Occupied BH
Log | i TN |
18 Ry ' T3
Offst y " ACP
151 | ! ! !
dB il 0 ¢ Center 2.44 GHz Span 5 MHz
[ } } } Hulti cgr”er [#Res BW 33 kHz #VBW 01 kHz #Sweep 100ms, o Step)
Center 2.402 080 GHz Span 5 MHz ower ute Man
wRes BH 33 kHz WIBH 100 KMz +Sween 100 ms (1001 prs) ° Bandwldth Totel Power 220 d&m
= = = = Power Stat 1.9573 MHz FreqOffset
Occupied Bandwidth Occ BH X Pur  93.60 1 CCDF Transmit Freq Error  -19.369 kHz % of OBW Power  99.00 % Ok
1.9332 MHz ®x dB -26.00 4B xdB i 2447TMHz  xdB +26.00 dB
Transmit Freq Error  11.855 kHz 1H°fr§
% B Bandwidth 2.428 MHz* o
[ oo Specom oo - AP PRI Cond ==
#FGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 16.2 dB
LT iB/di Ref 20.00 dBm
CenterFreq|
2.480000000 GHz|
Center 2.48 GHz Span 5 MHz
[#Res BW 33 kHz #VBW 01 kHz #Sweep 100 ms, o Step)
|Auto Man|
Qccupied Bandwidth Total Power 18.7 dBm
1.9797 MHz FreqOffset
Transmit Freq Error -20.865 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 2458 MHz  xdB -26.00 dB
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.2.3. LOW POWER BLE (1Mbps)

Antenna 4

(MH2)

Channel Frequency 99% Bandwidth

(MH2)

Low 2402

1.0484

Middle 2440

1.0554

High 2480

1.0502

[ eyt Spectram Analyzer - AP8 203211664353, Cond F = [ Vet Spectrum Anslyzer - APvA 2M32118), #4353, Comd F e
. T I E TN N a— . g nse 041228 4 00, 2018
[Center Freq 2402000000 GHz | Genter Freg. 2402000000 Gz Radio St Hone Freauency Cenier Froq 2440000000 GHz | Genter Frea; 2440000000 Gtz Racko S None Freavency
- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 —+~ Trig: Free Run Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 13.89 dB Ref Offset 13.93 dB
0 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| 1 CenterFreq
2.402000000 GHz| T 2.440000000 GHz|
f
¥
Center 2402 GHz Span 2 MHz| CFStep Center 2.44 GHz ‘Span 2 MHz CF Step
H#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz) #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
lauto Man Man
Occupied Bandwidth Total Power 10.4 dBm Occupied Bandwidth Total Power 11.7 dBm
1.0484 MHz FreqOfset| 1.0554 MHz FreqOffset
Transmit Freq Error -5.805 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 3.447 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 1.274 MHz xdB -26.00 dB x dB Bandwidth 1.338 MHz xdB +26.00 dB
an - [
[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
i i Gy I R N p——
480000000 GH: Center Frag: 2.480000000 GH; Radio Std: Ne
[Center Freq 2 NE = — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#FGainlow #Atten: 30 dB Radio Device: BTS
Ref Offset 13.96 dB
0 dBidiv Ref 20.00 dBm
Log
1 CenterFreq
T 2.480000000 GHz|
1
Center 248 GHz Span 2 MHz| CF Step
H#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
lauto Man
Qccupied Bandwidth Total Power 11.1 dBm
1.0502 MHz FreqOffset]
Transmit Freq Error  -13,683 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.241 MHz xdB -26.00 dB
[
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

99% Bandwidth
(MH2)

Frequency
(MH2)

Low

2402 1.0517

Middle

2440 1.0595

High

2480 1.0607
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[ eyt Spectram Analyzer - AP8 203211664353, Cond F = [ Kevesgh Speciram Anayzer - APVE TGN 353, Comd T e
. ) G T ¥ T —— . : ENsEl 04:16,02 4180002, 2010
Center Freq 2.402000000 GHz | Center Freq 2.402000000 GHz Racio Std: None Freauency Center Freq 2.440000000 GHz | Center Freq: 2440000000 GHz Radia Std: None Freauency
- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 5~ Trig: Free Ri Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 15.14 dB Ref Offset 16.17 dB.
0dzi@y Ref 20.00 dBm 1wdsidiv Ref 20.00 dBm
Log Log
Center Freq)| 1 CenterFreq|
2,402000000 GHz| T 2.440000000 GHz|
i
|
Center 2402 GHz Span 2 MHz| CFStep Center 2.44 GHz ‘Span 2 MHz CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200,000 kHiz) #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200000 kkiz
Man Man
QOccupied Bandwidth Total Power 11.1 dBm Occupied Bandwidth Total Power 12.4 dBm
1.0517 MHz FreqOffset| 1.0595 MHz FreqOffset|
Transmit Freq Error 7005kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 891Hz % of OBW Power  99.00 % 0z
x dB Bandwidth 1.288 MHz x dB 26.00 dB x dB Bandwidth 1.284 MHz x dB -26.00 dB
Smans| s rames,
[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
L r e T EELE T T —
480000000 GH: Center Frag: 2.480000000 GH; Radio Std: Ne
[Center Freq 2 NE — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#HFGainlow #Atten: 30 dB Radie Device: BTS
Ref Offset 16.2 dB.
0 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200000 kkiz
Man
Occupied Bandwidth Total Power 8.91 dBm
1.0607 MHz FreqOffset]
Transmit Freq Eror ~ -21.580kHz % of OBW Power  99.00 % ore
x dB Bandwidth 1.303 MHz x dB -26.00 dB
rames,
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.2.4. LOW POWER BLE (2Mbps)

Antenna 4

Channel

Frequency
(MH2)

99% Bandwidth
(MH2)

Low

2402

1.9436

Middle

2440

1.9736

High

2480

1.9463

[ Vgt Soeciram sty - AP DRI A353, Comd T e T — T T e
L 7 U5:11:27 2 agri3, 2010 . R ENsE 05:16:47 A4 20003, 2018
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 SHz Radio Std: None Freauency Center Freq 2.440000000 GHz | Center Frea: 2440000000 GHaz Radio Std: None Freauency
- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 —+~ Trig: Free Run Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 13,69 dB Ref Offset 13.93 dB
0dsidv Ref 20.00 dBm 10d2/dv_ Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz] 2.440000000 GHz
| ! \
Center 2402 GHz Span 5 MHz| CFStep 'Center 2.44 GHz ‘Span 5 MHz CF Step
#Res BW 33 kHz #VBW 91 kHz #Sweep 100 ms, £00.000 khz #Res BW 33 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 Kbz
lauto Man| Man|
QOccupied Bandwidth Total Power 10.9 dBm Occupied Bandwidth Total Power 11.6 dBm
1.9436 MHz FreqOfset| 1.9736 MHz FreqOffset
Transmit Freq Error 4.039kHz % of OBW Power  99.00 % o H Transmit Freq Error 6.085kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 2.421 MHz x dB -26.00 dB x dB Bandwidth 2.529 MHz xdB -26.00 dB
Smans s s
[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
L v s I T ——
480000000 GH: Center Freq: 2.480000000 GH: Radio Std: N
[Center Freq 2 NFE = — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#HFGainlow #Atten: 30 dB Radie Device: BTS
Ref Offset 1396 dB
0dsidv_ Ref 20.00 dBm
Log
1 Center Freq|
1 2480000000 GHz
|
|
Center 248 GHz Span 5 MHz| CF Step
#Res BW 33 kHz #VBW 91 kHz #Sweep 100 ms, 500,000 Kbz
lauto Man|
Occupied Bandwidth Total Power 11.4 dBm
1.9463 MHz FreqOffset]
Transmit Freq Emror ~ -27.744kHz % of OBW Power  99.00 % ore
x dB Bandwidth 2.399 MHz x dB -26.00 dB
s
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

Frequency
(MH2)

99% Bandwidth
(MH2)

Low

2402

1.9466

Middle

2440

1.9589

High

2480

1.9654
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[ eyt Spectram Analyzer - AP8 203211664353, Cond F = [ Vet Spectrum Anslyzer - APvA 2M32118), #4353, Comd F e
. T [T TN N — . g nse 053053 4 e, 2018
[Center Freq 2402000000 GHz | Genter Freg. 2402000000 Gz Radio St Hone Freauency Cenier Froq 2440000000 GHz | Genter Frea; 2440000000 Gtz Racko S None Freavency
- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 5~ Trig: Free Ri Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 15.14 dB Ref Offset 16.17 dB.
0 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2,402000000 GHz| 2.440000000 GHz|
I |
Center 2402 GHz Span 5 MHz| CFStep 'Center 2.44 GHz ‘Span 5 MHz CF Step
H#Res BW 30 kHz #VBW 01 kHz #Sweep 100 ms| 500,000 kHz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz
Man Man
QOccupied Bandwidth Total Power 12.3 dBm Occupied Bandwidth Total Power 13.1 dBm
1.9466 MHz FreqOfset| 1.9589 MHz FreqOffset
Transmit Freq Error -2.156 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 5.188 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 2.472 MHz xdB -26.00 dB x dB Bandwidth 2.537 MHz xdB +26.00 dB
an - [
[ Keysight Spectrum Analyzer - APv6 JEI2118) 4353 Cond F ERE =
i i Gy S R N pa—
480000000 GH: Center Frag: 2.480000000 GH; Radio Std: Ne
[Center Freq 2 NE — TrIo:'Frrel:;un Avgm:m: 2020 ° one
#FGainlow #Atten: 30 dB Radio Device: BTS
Ref Offset 16.2 dB.
0 dBidiv Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz|
Center 248 GHz Span 5 MHz| CF Step
H#Res BW 33 kHz #VBW 01 kHz #Sweep 100 ms| 500,000 kHz
Man
Occupied Bandwidth Total Power B.77 dBm
1.9654 MHz FreqOffset]
Transmit Freq Error -2.553 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 2.460 MHz xdB -26.00 dB
[
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

8.3.6 dB BANDWIDTH

LIMITS

FCC 8§815.407 (e)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.3.1. HIGH POWER BLE (1Mbps)

Antenna 4

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.726

0.5

Middle

2440

0.681

0.5

High

2480

0.684

0.5

e Feysight Spectrum Analyzes - AFB.2032118).44353, Cond F N e Keysight Spectrum Anslyzes - APVE 2032118), 84353, Cond F o |[aB
by . 7 G TR g o u & 12:25126 MM 4p¢ 03, 2018 Frequency
@hvg Type: RMS s s #hvg Type: RIS T
ener Fren ZADZIOUNOCIE Z o s diaos < SneE Frn ZAAD0UMOOHE T v s e
IFainlow  WARen: 40 dB P IFGainow  #Atien: 4048 oerl?
Auto Tune| Auto Tune
Ref Offset 1389 0B Ref Offset 1393 dB.
10 dBdiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Lo v Lo +
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
W% ¢ y ¢
i A
StartFreq| StartFreq
2.400800000 GHz 2.438500000 GHz
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz
Wan| Man|
Freq Offset| FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" " )
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
p— p—
e Feysight Spectrum Analyzer - APVE 2I2118) 4353, Cond F o |[aB
ju L q 02:35:405 AM Apr 03, 2018 Frequancy
#hvg Type: NS T B
enter Freq 2 430003;200 Gmé Wide —»~ Trig: Free Run m;?nn::vzwzn TREIM!
IFGain: ow wAren: 40 dB TP
Auto Tune
Ref Offset 1396 dB
odeidiv  Ref 30.00 dBm
Log -
Center Freq|
0 2.480000000 GHz|
StartFreq
2478500000 GHz,
StopFreq
2.481500000 GHz,
CF Step
300.000 kHz
Man|
Freq Offset|
0 Hz|
Scale Type
A N
Center 2.480000 GHz Span 3.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel Frequency

(MHz)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MHz)

Low 2402

0.687

0.5

Middle 2440

0.702

0.5

2480

High

0.705

0.5

[ Feyight Spectrm Anlyees - A8 2TSZIIBL 4353 Comd T e [ Koyt Spectrm Aty - AP 22T, 353, Comd P = e
. ; TN pr—— . ;
(Center Freq 2.402000000 GHz | #hvg Type: RMS Frequency [Center Freq 2.440000000 GHz | #Avg Type: RMS Froquency
NFE PND: Wide —s~ Trig: Free Run AvglHeld: 2020 NFE PNO: Wide —5— Trig: Free Run Avg|Held: 20/20
IFainlow  WARen: 40 dB IFGainow  #Atien: 4048
Auto Tune| Auto Tune|
Ref Offset 15.14 0B Ref Offset 15.17 dB.
10deidiv - Ref 30.00 dBm 10 ¢e/div - Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq|
I 2.402000000 GHz ry 2.440000000 GHz
v s
StartFreq| StartFreq
2.400800000 GHz 2.438500000 GHz
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300,000 kHz]
Wan| Man|
Freq Offset| FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" " )
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
Sans arams,

[ Feromght Spectrum Ansiyces - APv8 22118 #4353, Comd £ e
L 5
[Center Freq 2480000000 GHz g Type: RS Fraduancy
NFE NG Wids -~ Trig: FreeRun Avg|Hold: 2020
IFGaindow  WARen: 40 dB
Auto Tune|
Ref Offset 15.2 dB
10 d8/div - Ref 30.00 dBm
Log N
CenterFreq
2.480000000 GHz|
2'76\
StartFreq
2478500000 GHz|
Stop Freq

2481500000 GHz|

CF Step
300.000 kHz|
Man

Freq Offset|
OHz

i

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz.

Scale Type

Log Lin|

Sweep 1.533 ms (1001 pts)|

HIGH CHANNEL
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.3.2. HIGH POWER BLE (2Mbps)

Antenna 4

Channel Frequency

(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

1.125

0.5

Middle 2440

1.170

0.5

High 2480

1.185

0.5

e Feysight Spectrum Analyzes - AFB.2032118).44353, Cond F N e Keysight Spectrum Anslyzes - APVE 2032118), 84353, Cond F o |[aB
by . 7 G TR o u & L4:21.139 4 pr 00, 2018 Frequency
Zhvy Type: RMS : #hvg Type: NS e
enter Freq 2. Auzuu,?;guo G:;E.\Mdu s Trig: Free Run Av;i‘ﬂ;dp'zﬂl?ﬂ onter Freq 2 MODIJ'(‘)FIEIJO Gpl;g Wide -+~ Trig: Free Run m;?nnzrzwzn VPE(M!
IFainlow  WARen: 40 dB IFGainow  #Atien: 4048 oerl?
Auto Tune| Auto Tune
Ref Offset 1389 0B Ref Offset 1393 dB.
10 dBdiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Lo v Lo +
Center Freq| Center Freq|
2.402000000 GHz 2.440000000 GHz
( ¢ % ¢
StartFreq| StartFreq
2.400800000 GHz 2.438500000 GHz
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
" A .
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
: — -

[ Keysght Spectrum Analyzer - AP8 2032118) 44353, Cond F o e
L 04:34:32 2 age 03, 2018 Frequency
. #Avg Type: RMS e e
R e N =+ TN .z Fros R AvglHold: 20720 ToRE(M
IFGain:Low #Atten: 40 dB oe|P
Auto Tune
Ref Offset 1396 dB.
0deidiv - Ref 30.00 dBm
Log -
CenterFreq|
2.480000000 GHz
v
StartFreq
2478500000 GHz
Stop Freq

2481500000 GHz|

CF Step
300.000 kHz|
Man

Freq Offset|
0Hz

i

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz.

Scale Type

Log Lin|

Sweep 1.533 ms (1001 pts)|

HIGH CHANNEL

Page 31 of 154

UL VERIFICATION SERVICES INC.

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: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MH2z) (MHz)
Low 2402 1.176 0.5

Middle 2440

1.134

0.5

High 2480

1.158

0.5

 Agilent 15:04:82 Aug 9, 2018 L Measure S E— e
APv8.5(871218),44353, Conducted F a Mkrl 1.176 MHz THg: FreeRun :‘:;?"T_}:'z:;'n’ e Frequency
Ref 38 dBm #fitten 48 dB -8.241 dB Meas Off Foainion  #Auen: 4048
wPeak | Ref Offset 15.17 dB Auto Tune
Lag | j0deian  Ref 30.00 dBm
ég/ 1R { Channel Power CenterFreq|
ffst & ) 9 2.440000000 GHz|
15.1 i
& Occupied BH StartFreq
ol 2438500000 GHz|
9.3
dBm ACP) StopFreq
#PAvg 2.441800000 GHz
20
ML §2 Multi Carrier CFstep
83 gg Power| 3maao':|::
g?@k Power Stat FreqOffset
Sup CCDF 0kz
Scale Type|
Center 2.402 008 GHz Span 3 MHz 1“?{2 + Log Lin|
#Res BN 100 kHz #UBH 380 kHz Sweep 1 ms (1801 pts) Conter 2440000 GHz AVBW 300 kHz sweep 1‘5§§;"5’(-1fg’,§'1'mz)
] - p
|_ Verea S At - AP SR 353 Cord T =i
j L T AT 04:56: !lf:‘i-u. 03, ZUB. Fraquancy
Trig FresRun  Aug o 200 b= IR
IFGain:L ow wAren: 40 dB oenF
Auto Tune|
Ref Offset 162 dB
10 deraiv__Ref 30.00 dBm i
Center Freq|
2.480000000 GHz|
X ]
StartFreq|
2478500000 GHz|
Stop Freq|
2481500000 GHz|
CF Step
300.000 kHz|
Man
Freq Offset|
0 Hz|
Scale Type
ICenter 2.480000 GHz . Span 3.000 MHz||-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.3.3. LOW POWER BLE (1Mbps)

Antenna 4

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.717

0.5

Middle

2440

0.642

0.5

High

2480

0.702

0.5

e Feysight Spectrum Analyzes - AFB.2032118).44353, Cond F N e Keysight Spectrum Anslyzes - APVE 2032118), 84353, Cond F o |[aB
by . LTI o u L0657 M pr 03, 2018 Frequency
@hvg Type: RMS s & #hvg Type: RIS T
ener Fren ZADZIOUNOCIE Z o s diaos < SneE Frn ZAAD0UMOOHE T v s e
(FGoinlow  #Amen: 40.dB /P IFGainclow  #Aten: 40.dB 1P
Auto Tune| Auto Tune
Ref Offset 1389 0B Ref Offset 1393 dB.
10 dBdiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Lo v Lo +
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
iy ) StartFreq| e ¢ StartFreq
# 2.400600000 GHz| ™ 2.438500000 GHz|
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz
Wan| Man|
Freq Offset| FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" A .
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

e Feysight Spectrum Analyzer - APVE 2I2118) 4353, Cond F o |[aB
ju L q 03:12:12 &M Agr 03, 2018 Frequancy
#hvg Type: NS T B
enter Freq 2 430003;200 Gplzé Wide —»~ Trig: Free Run m;?nnzrzwzn TREIM!
IFGain: ow wAren: 40 dB oet|P
Auto Tune
Ref Offset 1396 dB
odeidiv  Ref 30.00 dBm
Log -
Center Freq|
2.480000000 GHz|
Y ¢ StartFreq
fa 2478500000 GHz
StopFreq
2.481500000 GHz,
CF Step
300.000 kHz
Man|
Freq Offset|
0 Hz|
Scale Type
A N
Center 2.480000 GHz Span 3.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

Frequency
(MHz)

6 dB Bandwidth

(MH2z)

Minimum Limit
(MHz)

Low

2402

0.663

0.5

Middle

2440

0.708

0.5

High

2480

0.681

0.5

[ Feyight Spectrm Anlyees - A8 2TSZIIBL 4353 Comd T e [ Fermght Specirum Anayees - APV AMSZLTEY 40353, Comd = e
L E———— © : 03:
(Center Freq 2.402000000 GHz | #hvg Type: RMS Frequency [Center Freq 2.440000000 GHz | #Avg Type: RMS Froquency
NFE PND: Wide —s~ Trig: Free Run AvglHeld: 2020 NFE PNO: Wide —5— Trig: Free Run Avg|Held: 20/20
IFainlow  WARen: 40 dB IFGainow  #Atien: 4048
Auto Tune| AMEr Auto Tune|
Ref Offset 15.14 0B Ref Offset 15.17 dB. ol
10 dBdiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Lo v Lo +
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
' StartFreq| ¥ [} StartFreq
2.400800000 GHz ’ 2.438500000 GHz
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300,000 kHz]
Wan| Man|
Freq Offset| FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" A .
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

[ Vgt Spectrum Anstyzer - APY8 ZRIZL1E), M55, Cond F pmm e e
L
Center Freq 2.480000000GHz | Avg Type: RMS Frequency
WFE  PNGWide —- Trig: FreeRun AvglHold: 20120
IFGainlow  HARen: 40 dB
Auto Tune|
Ref Offset 152 dB
10deidiv - Ref 30.00 dBm
Log -
CenterFreq|
2.480000000 GHz
ol [ StartFreq
A, 2478500000 GHz
Stop Freq

i

2481500000 GHz|

CF Step
300.000 kHz|
Man

Freq Offset|
OHz

Scale Type

Center 2.480000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 3.000 MHz|[-°9 Lin)
Sweep 1.533 ms (1001 pts)

HIGH CHANNEL

Page 34 of 154

UL VERIFICATION SERVICES INC.

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: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.3.4. LOW POWER BLE (2Mbps)

Antenna 4

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.155

0.5

Middle

2440

1.158

0.5

High

2480

1.248

0.5

2.403500000 GHz|

e Feysight Spectrum Analyzes - AFB.2032118).44353, Cond F N e Keysight Spectrum Anslyzes - APVE 2032118), 84353, Cond F o |[aB
j L 05:10:57 AM Apr03, 2018 Fraquency . & EN 05:16:08 AM Ap¢ 03, 2018 Frequancy
Zhvy Type: RMS s & #Avg Type: RS e
onter Froq ZAVZO0O0O0 GHE 1 .y oo S SRR L a— R v 't <l
(FGoinlow  #Amen: 40.dB oerlP IFGainclow  #Aten: 40.dB oerl?
Auto Tune| Auto Tune
Ref Offset 1389 0B Ref Offset 1393 dB.
10deidiv - Ref 30.00 dBm 0ceidiv  Ref 30.00 dBm
Log - Log +
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
. é StartFreq| ¢ StartFreq|
W 2.400600000 GHez] H: 2.438500000 GHz
StopFreq| StopFreq

2441500000 GHz|

CF Step| CF Step|
300.000 kHz| 300.000 kHz|
Man Man
FreqOffset) Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
" A .
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
p— p—
e Feysight Spectrum Analyzer - APVE 2I2118) 4353, Cond F o e
ju L 05:21:03 &M Agr 03, 2018 Frequancy
8Avg Type: RS T B
enter Freq 2 430003;200 G,;l:é Wide —»~ Trig: Free Run m;?nnzrzwzn TREIM!
IFGain: ow wAren: 40 dB oet|P
Auto Tune|
Ref Offset 1396 dB
odeidiv  Ref 30.00 dBm
Log -
CenterFreq
2.480000000 GHz|
. ) StartFreq
p 2478500000 GHz,
Stop Freq|
2481500000 GHz|
CF Step
300.000 kHz|
Man
Freq Offset|
0 Hz|
Scale Type
" .
Center 2.480000 GHz Span 3.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

Frequency
(MHz)

6 dB Bandwidth

(MH2z)

Minimum Limit
(MHz)

Low

2402

1.134

0.5

Middle

2440

1.137

0.5

High

2480

1.191

0.5

[ Feyight Spectrm Anlyees - A8 2TSZIIBL 4353 Comd T =l el [ Koyt Spectrm Aty - AP 22T, 353, Comd P = e
L ; E———— © : 15
(Center Freq 2.402000000 GHz | #hvg Type: RMS Frequency [Center Freq 2.440000000 GHz | #Avg Type: RMS Froquency
NFE PND: Wide —s~ Trig: Free Run AvglHeld: 2020 NFE PNO: Wide —5— Trig: Free Run Avg|Held: 20/20
(FGoinlow  #Amen: 40.dB IFGainclow  #Aten: 40.dB
AMKr 13 Auto Tune| AMKr1 Auto Tune|
Ref Offset 15.14 0B an e Ref Offset 15.17 dB. i
10deidiv - Ref 30.00 dBm Ve 10 ¢e/div - Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
1 ) StartFreq| It ¢ StartFreq
Lkl 2.400600000 GHz| " 2.438500000 GHz|
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz
Wan| Man|
Freq Offset| FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" " )
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

(= Koyt Spectrum Analyzer - APV 2TZLLE) 353, Cond F
L ¥

IFoainlow | #ARen: 40 dB

Trig: Free Run

N

Frequency

Avg Type: RMS
Avg|Hold: 20/20

Ref Offset 15.2 dB

Auto Tune|

10 d8/div - Ref 30.00 dBm
Log N

i

Center Freq|
2.480000000 GHz|

StartFreq
¢ 2478500000 GHz,

StopFreq
2.481500000 GHz|

CF Step
300.000 kHz|
Man

Freq Offset|
OHz

Scale Type

Center 2.480000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 3.000 MHz|[-°9 Lin)
Sweep 1.533 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

8.4.0UTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.4.1. HIGH POWER BLE (1Mbps)

Antenna 4
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 18.322 30 -11.678
Middle 2440 18.350 30 -11.650
High 2480 18.310 30 -11.690
Antenna 3
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 20.239 30 -9.761
Middle 2440 20.278 30 -9.722
High 2480 20.186 30 -9.814
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.4.2. HIGH POWER BLE (2Mbps)

Antenna 4
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 18.199 30 -11.801
Middle 2440 18.221 30 -11.779
High 2480 18.301 30 -11.699
Antenna 3
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 20.197 30 -9.803
Middle 2440 20.215 30 -9.785
High 2480 20.198 30 -9.802
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.4.3. LOW POWER BLE (1Mbps)

Antenna 4
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 10.213 30 -19.787
Middle 2440 10.345 30 -19.655
High 2480 10.235 30 -19.765
Antenna 3
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 10.232 30 -19.768
Middle 2440 10.320 30 -19.680
High 2480 10.285 30 -19.715
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.4.4. LOW POWER BLE (2Mbps)

Antenna 4
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 10.266 30 -19.734
Middle 2440 10.313 30 -19.687
High 2480 10.218 30 -19.782
Antenna 3
Tested By: 30554
Date: 7/17/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 10.229 30 -19.771
Middle 2440 10.312 30 -19.688
High 2480 10.267 30 -19.733

Page 41 of 154

UL VERIFICATION SERVICES INC.

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: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

8.5.AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.5.1. HIGH POWER BLE (1Mbps)

Antenna 4

Antenna 3

Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 17.9
Middle 2440 17.99
High 2480 17.86
Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 19.89
Middle 2440 19.95
High 2480 19.88
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.5.2. HIGH POWER BLE (2Mbps)

Antenna 4

Antenna 3

Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 17.86
Middle 2440 17.94
High 2480 17.75
Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 19.8
Middle 2440 19.85
High 2480 19.77
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REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.5.3. LOW POWER BLE (1Mbps)

Antenna 4

Antenna 3

Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.77
Middle 2440 9.9
High 2480 9.72
Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.81
Middle 2440 9.88
High 2480 9.78

Page 45 of 154

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

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 12204521-E2V3
FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.5.4. LOW POWER BLE (2Mbps)

Antenna 4

Antenna 3

Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.69
Middle 2440 9.8
High 2480 9.66
Tested By: 30554
Date: 7/17/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.74
Middle 2440 9.81
High 2480 9.71
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REPORT NO: 12204521-E2V3 DATE: 8/10/2018
FCC ID:BCG-E3234A IC: 579C-E3234A

8.6.POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.6.1. HIGH POWER BLE (1Mbps)

Antenna 4
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 1.84 8 -6.16

Middle

2440

2.44

8

-5.56

High

2480

1.85

8

-6.15
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[ Vit Specimam ralyes - AP D3R 4353, Com T e [ Ko Spectnam Aty - ApuE SO U355, Com T =T
r e LI T T pa—— . v G2 RN —
402000000 GH: #évg Type: RMS 5 440000000 GH #Avg Type: RMS
Sotar AT NE mﬁ.m“ = Trig: Free Run Avgi’nn{:‘1m1m Lol NE mﬁ Wide = Trig: Free Run Avg?m:::'monm
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 40 dB
Mkr Auto Tune| MEkr1 2 Auto Tune|
Ref Offset 1399 0B Ref Offset 1393 dB. -
10deidiv - Ref 20.00 dBm 10 dBiciv - Ref 30.00 dBm
Log - -
Center Freq| Center Freq|
2.402000000 GHz 2.440000000 GHz
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CF Step CF Step
200,000 kHz| 200.000 kHz
Man) Man|
Freq Offset| FreqOffset
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i A
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin Center 2.440000 GHz Span 2.000 MHz|[-°9 Lin)
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)| HRes BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
: STans s
[ Vet Specimam Anahees - AP% SRZLIR) 6353, Comd T TN
L
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Ref Offset 1396 dB ! - :
10 dBdiv Ref 30.00 dBm L
Lo v
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2.480000000 GHz,
¢ StartFreq
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StopFreq
2.481000000 GHz,
CF Step|
200.000 kHz
Man|
FreqOffset|
0 Hz|
Scale Type
" .
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#Res BW 3.0 kHz #VBW 9.1 KHz Sweep 67.80 ms (1001 pts)
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

Frequency
(MH2z)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

2.86

8

-5.14

Middle

2440

3.18

8

-4.82

High

2480

0.86

8

-7.14

e Feysight Spectrum Analyzes - AFB.2032118).44353, Cond F N e Keysight Spectrum Anslyzes - APVE 2032118), 84353, Cond F o |[aB
. e Lo L TR N p——— . i 0252:11 894 dpe 03, 2018 Fraquency
#Avg T RMS RACE B #Avg Type: RMS k|
SR z.auzuuglguo G:,‘;.M —= Trig: Free Run Avgi'm:ﬂmm TIPE(M) L 2'““"",51'?"“ G::,g Wide == Trig: Free Run Avg?m!::'monm TYPE(M
IFGain:Low #Atten: 40 dB onr IFGain:l ow #Atten: 40 dB el
Auto Tune| Auto Tune
Ref Offset 15.14 d8 Ref Offset 16.17 d8
odsidiv  Ref 30.00 dBm 0dsiaiv Ref 30.00 dBm
Log - -
Center Freq| Center Freq|
2.402000000 GHz 2.440000000 GHz
'y StartFreq| [ StartFreq
2.401000000 GHz 2.439000000 GHz
StopFreq| StopFreq
2.403000000 GHz 2.441000000 GHz
CF Step CF Step
200,000 kHz| 200.000 kHz
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
i A
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin| Center 2.440000 GHz Span 2.000 MHz [-°0 Lo
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)| HRes BW 3.0 kHz #VBW 0.1 kHz Sweep 67.80 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

[#Res BW 3.0 kHz

[ Keysight Spectrum Analyzer - APv6 JEI2118), 4353, Cond F ==
L e 02:56:26 24 age 03, 2018 Frequncy
#Avg Type: RMS RACE B
SR 2'4““"",512"" G::,g Wide o= Trig: Free Run Avg?m!::'monm TIPE(M)
IFGain:Low #Atten: 40 dB oet|P
Auto Tune
Ref Offset 162 dB
J_‘l_E‘le Ref 30.00 dBm

Lo v
CenterFreq|
2.480000000 GHz,
StartFreq
@ 2.478000000 GHz|
StopFreq
2.481000000 GHz|
CF Step|
200.000 kHz
Man|
FreqOffset|
0 Hz|
Scale Type

i
Center 2.480000 GHz Span 2.000 MHz||-°8 Lo

#VBW 9.1 kHz

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.6.2. HIGH POWER BLE (2Mbps)

Antenna 4
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 1.33 8 -6.671

Middle

2440

2.77

8

-5.234

High

2480

1.68

8

-6.318

[ Fepsight Spectram Amalyzer - APA8 205211, U353, Comd T = [ eyt Spectram Anahzes - AP 2SZ11E) M35, Comd o e e
T — 03.53:14 88 dgr 03, 208 m L i v 04:22:45 &M Ape 03, 2018 Frequency
.402000000 GH: #Avg Type: RMS 55 .440000000 GH. #Avg Type: RMS
SR e N e e Trig: Free Run AvaHola: 100/100 enter Freq 2440000000 88z — 1 <14 Freerun Aol 100100
\FGaintow  #Atten: 40 B \FGaintow | #Atten: 40dB
Mkr1 2 - Auto Tune| MK 2.4% Auto Tune|
Ref Offset 1389 d8 Ly A Ref Offset 1393 dB. R
10deidiv - Ref 30.00 dBm 10 dBiciv - Ref 30.00 dBm €
Log - Lo -
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
¢ StartFreq| [} StartFreq
2.401000000 GHz| 2439000000 GHz|
I StopFreq| Stop Freq
2.403000000 GHz| 2.441000000 GHz|
CF Step CF Step
200,000 kHz| 200,000 kHz
Man) Man|
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" "
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin| Center 2.440000 GHz Span 2.000 MHz [-°0 Lo
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

[ Keysight Spectram Analyzer - AP 20T2118) 353, Cond F
L

c q 2.480000000 GH
NFE  PNO: Wide o
IFGainL ow

Trig: Free Run
#Anen: 40 dB

TN

Frequency

02:35:41 M ageu3, 201

Avg Type: RMS
Avg|Hold: 1001100

Ref Offset 13.96 d8.

10 dBdiv Ref 30.00 dBm

MKr1 2 GHzZ Auto Tune

g

A

CenterFreq|
2.480000000 GHz,

StartFreq
2478000000 GHz|

StopFreq
2.481000000 GHz,

CF Step|
200,000 kiHz
Man

FreqOffset|
0 Hz|

Scale Type

ICenter 2.480000 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz|[-°8 Lin|

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3

Channel

Frequency
(MHZz)

(dBm/3kHz)

PSD Limit

(dBm/3kHz)

Margin
(dB)

Low

2402

3.00 8

-4.997

Middle

2440

3.52 8

-4.485

High

2480

1.11 8

-6.894

[ Fepsight Spectram Amalyzer - APA8 205211, U353, Comd T = [ eyt Spectram Anahzes - AP 2SZ11E) M35, Comd o e e
L i ieE INT L F T n o W p— . i EuSEN 04:50:08 21 dpe 03, 2018 Fraquency
.402000000 GH: #Avg Type: RMS el 5% .440000000 GH. #Avg Type: RMS e ]
SR e N e e Trig: Free Run AvaHola: 100/100 enter Freq 2440000000 88z — 1 <14 Freerun Aol 100100
\FGaintow  #Atten: 40 B \FGaintow | #Atten: 40dB
Mkr1 2 9 Hz] Auto Tune| Mkr1 2.439 Auto Tune|
Ref Offset 15.14 dB ! et - Ref Offset 15.17 dB ’ A
10deidiv - Ref 30.00 dBm m| 10 dgiciv - Ref 30.00 dBm v
Log - Log -
Center Freq CenterFreq|
2.402000000 GHz| 2440000000 GHz|
[ StartFreq)| [ StartFreq|
2.401000000 GHz| 2439000000 GHz|
I StopFreq| Stop Freq
2.403000000 GHz| 2.441000000 GHz|
CF Step CF Step
200,000 kHz| 200,000 kHz
Man Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" "
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin| Center 2.440000 GHz Span 2.000 MHz [-°0 Lo
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
s STArs Tanus

[ Keysight Spectram Analyzer - AP 20T2118) 353, Cond F
L ¥

Avg Type: RMS
Avg|Hold: 1001100

5 Trig: Free Run
#Anen: 40 dB

TN

Frequency

Ref Offset 152 dB

10 dBdiv Ref 30.00 dBm

Auto Tune|

g

CenterFreq|

2.480000000 GHz|

StartFreq

2.479000000 GHz|

StopFreq

2481000000 GHz|

CF Step|
200,000 kiHz
Man

FreqOffset|
0 Hz|

A

ICenter 2.480000 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

‘Span 2.000 MHz|

Log

Scale Type
Lin|

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.6.3. LOW POWER BLE (1Mbps)

Antenna 4
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -7.05 8 -15.050

Middle

2440

-5.63

8

-13.629

High

2480

-6.78

8

-14.783

[ Keysght Spectram Analyzer - AP 210521161, 64355, Cond F oo [ Versight Spectram Anafyees - APv8 032118) 44355, Cored F s
L N T | L [ N 03:09:25 AM Ape 03, 2018
E q 2.402000000 G #Avg Type: RMS Fraquency 440000000 GH #Avg Type: RS Frequency
SR e N e e Trig: Free Run AvaHola: 100/100 enter Freq 2440000000 88z — 1 <14 Freerun Aol 100100
IFGain:Low #Atten: 40 dB IFGain:l ow #Atten: 40 dB
Mkr1 2 Auto Tune| MEkr1 2 Auto Tune|
Ref Offset 13,89 dB R Ref Offset 1393 dB. -
10deidiv - Ref 30.00 dBm ( 10 dBiciv - Ref 30.00 dBm
Log - -
Center Freq| CenterFreq
2402000000 GHz| 2440000000 GHz|
StartFreq)| StartFreq|
2401000000 GHz| 2.439000000 GHz|
StopFreq)| Stop Freq|
2.403000000 GHz| 2.441000000 GHz|
CF Step CF Step
200.000 kHz| 200.000 kHz|
Man) Man|
FreqOffset) Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
i A
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin Center 2.440000 GHz Span 2.000 MHz|[-°9 Lin)
#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
: Smans, .
[ Keysght Spectram Anshyzer - APV 21032118)b4353, Cond s
L 02
(Center Freq 2.480000000 GHz | 8Avg Type: RMS Frequency
3 PO Wide —5— Trig: Free Run Avg|Held: 1001100
IFGain: ow wAren: 40 dB
Mk 2 2] Auto Tune|
Ref Offset 13.96 d8. N - ;
10 dBdiv Ref 30.00 dBm L
Lo v
Center Freq|
2.480000000 GHz|
StartFreq|
2478000000 GHz
Stop Freq|
2481000000 GHz|
CF Step|
200.000 kHz|
Man
Freq Offset|
0 Hz|
Scale Type
" .
Center 2.480000 GHz Span 2.000 MHz|[-°8 Lin|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

Antenna 3
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -6.00 8 -13.999

Middle

2440 -4.88

8

-12.883

High

2480 -8.87

8

-16.868

[ Keysght Spectram Analyzer - AP 210521161, 64355, Cond F e [ Keysight Spectrum Analyzer - A58 JO32118) 64353, Cond F o
L ¥ NSE INT] 03:28:03 41 age 3, 2018 m L u ENSEIN 03:33:55 &M Ape 03, 2018 Frequency
402000000 GH: #évg Type: RMS o AFERER] 440000000 GH #Avg Type: RMS race :
Sotar AT NE mﬁ.\m“ = Trig: Free Run Augi'm;nmoo Lol NE mﬁ Wide = Trig: Free Run Avg?m{g:'monm
IFGain:Low #Atten: 40 dB IFGain:l ow #Atten: 40 dB

Mkr1 2 - Auto Tune| MEKr1 2.440 Auto Tune|

Ref Offset 15.14 dB ' e e e Ref Offset 15.17 dB. ’ o et

10d8/div - Ref 30.00 dBm -2.99 m) 10 aB/div  Ref 30.00 dBm -4 dBm

Log - Log -
Center Freq)| CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq)| StartFreq|
2401000000 GHz| . 2.439000000 GHz|
StopFreq)| Stop Freq|
2.403000000 GHz| 2.441000000 GHz|
CF Step CF Step
200,000 kHz 200,000 kHz]
Man Man
FreqOffset) Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
i A

Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin Center 2.440000 GHz Span 2.000 MHz|[-°9 Lin)

#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

[ Keysight Spectram Analyzer - AP 20T2118) 353, Cond F
L ¥

Trig: Free Run

" sAnen: 4065

TN

Frequency

02:38:58 4 4603, 2018
Avg Type: RMS ™ T
Avg|Hold: 1001100

Ref Offset 15.2 dB
10 dBdiv Ref 30.00 dBm

Auto Tune|

Mkr1 2.48

g

A

CenterFreq|
2.480000000 GHz,

StartFreq
2478000000 GHz|

StopFreq
2.481000000 GHz,

CF Step|
200,000 kiHz
Man

FreqOffset|
0 Hz|

Scale Type

ICenter 2.480000 GHz

[#Res BW 3.0 kHz #VBW 9.1 kHz

Span 2.000 MHz|[-°8 Lin|
Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A

8.6.4. LOW POWER BLE (2Mbps)

Antenna 4
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -7.68 8 -15.675

Middle

2440 -6.19

8

-14.189

High

2480 -7.07

8

-15.072

[ Fepsight Spectram Amalyzer - APA8 205211, U353, Comd T = [ eyt Spectram Anahzes - AP 2SZ11E) M35, Comd o e e
iy 05:12:07 M Ape 03, 2018 m L [ v 05:17:35 AM Apr 03, 2018 Frequency
.402000000 GH: #Avg Type: RMS 55 .440000000 GH. #Avg Type: RMS
SR e N e e Trig: Free Run AvaHola: 100/100 enter Freq 2440000000 88z — 1 <14 Freerun Aol 100100
\FGaintow  #Atten: 40 B \FGaintow | #Atten: 40dB
Mkr1 2 Auto Tune| MK 2.4% Auto Tune|
Ref Offset 1389 d8 “ Ref Offset 1393 dB o
10deidiv - Ref 30.00 dBm 10 dBiciv - Ref 30.00 dBm €
Log - Log -
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq| StartFreq
2.401000000 GHz| 2439000000 GHz|
StopFreq| Stop Freq
2.403000000 GHz| | 2.441000000 GHz|
CF Step CF Step
200,000 kHz| 200,000 kHz
Man) Man|
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
" "
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin| Center 2.440000 GHz Span 2.000 MHz [-°0 Lo
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

[ Keysight Spectram Analyzer - AP 20T2118) 353, Cond F
L

c q 2.480000000 GH
NFE  PNO: Wide o
IFGainL ow

Trig: Free Run
#Anen: 40 dB

TN

Frequency

05:22:10 M agen3, 201

Avg Type: RMS
Avg|Hold: 1001100

Ref Offset 13.96 4B
10 dBdiv Ref 30.00 dBm

Mk 2 Auto Tune|

g

A

CenterFreq|
2.480000000 GHz,

StartFreq
2478000000 GHz|

StopFreq
2.481000000 GHz,

CF Step|
200,000 kiHz
Man

FreqOffset|
0 Hz|

Scale Type

ICenter 2.480000 GHz

[#Res BW 3.0 kHz #VBW 9.1 kHz

Span 2.000 MHz|[-°8 Lin|

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12204521-E2V3

FCC ID:BCG-E3234A

DATE: 8/10/2018
IC: 579C-E3234A
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