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FCC ID: BCG-E3233A IC: 579C-E3233A

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: APPLE, INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.
EUT DESCRIPTION: SMARTPHONE
MODEL: A2098
SERIAL NUMBER: C39WF025JVW1

DATE TESTED: JANUARY 26, 2018 — JULY 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:
%’:. 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: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

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)
[l Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C is 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: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

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
\é\&oészttg%cfisc&&dzuaed D?sturbance, 384 dB
\(;\_/fés':o%a(LJS:A |C_:I(;nducted Disturbance, 365 dB
\é\}/(olzszttg%soeI\I;HagTated Dfsturbance, 3.15 dB
chirosé c():z'it/lsHeZRadlated Disturbance, 30 536 dB
100010 18000 MHlz | 432¢8
\{\é%rosct) ?Oagzo%%dﬁﬁzd Disturbance, 4.45 dB
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

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
(MHz) (dBm) (mW)
o BLEW i1
Ant 4 2402 - 2480 : :
Pstandalone BLE 2M 16.91 49.09
Plow 10.47 11.14
e
Ant3 Pstandalone 2402 - 2480 BLE on 20.37 108.89
Plow 10.46 11.12
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Range Antenna 4 Antenna 3
(GHz) (dBi) (dBi)
2.4 -2.8 -4.1
54. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v16.30.67.7
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

5.5. WORST-CASE CONFIGURATION AND MODE

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

Pstandalone is high power, 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.

For 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.
There were no emissions 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 BLE and 5GHz bands. No
noticeable new 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: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple A1398 C02PMO012G3QD FCC DoC
AC/DC power Adapter | Delta Electronic A1435 N/A N/A
EUT AC/DC Adapter Apple A1385 D293062F3WVDHLHCF 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)

/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 UsSB Un-shielded 1 N/A
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FCC ID: BCG-E3233A
SETUP DIAGRAM FOR CONDUCTED TESTS

EUT
1 2
Spectrum
| |
Laptop
3
AC/DC Adapter
AC Source
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

SETUP DIAGRAM FOR RADIATED TESTS

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR LINE CONDUCTED TEST

i
Antenns/Amp Radiated Test

-

AC/DC Adapter

AC Source/ LISN Conducted Test

I
1
!
i
I
|
I
I
|
|
I
|
I
I
|
|
I
I
I
I
I
|
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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: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

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: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Description Manufacturer Model IDNum = Cal Due
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight) N9030A To07 02/07/2019
44GHz Technologies
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T344 04/20/2018
. .
Antenna, Brt(())agggg&:;/ brid, 30MHZ ¢yl sciences JB1 T185 03/30/2018
*Amplifier, 1 to 18GHz, 35dB Amplical AMP1G18-35 T1569 05/31/2018
*Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T835 06/24/2018
*Spectrum Analyzer, PSA, 3Hz to Agilent (Keysight) E4446A T177 03/20/2018
44GHz Technologies
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 04/3/2019
s . AFS42-00101800-25-
Amplifier, 1 to 18GHz Miteq .42 T742 12/04/2018
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T136 06/26/2018
. ) AFS42-00101800-25-
Amplifier, 1 to 18GHz Miteq .42 T740 12/30/2018
Spectrum A”ﬂgﬁ; PXA 3Hz to Keysight N9030A T340 12/15/2018
Power Meter, P-series single channel Keysight N1912A T1272 05/1/2019
Power Sensor Keysight N1921A T1225 04/10/2019
*Antenna Horn 18 to 26.5GHz ARA MWH-1826/B T449 06/12/2018
Antenna, Ac e Loop 9KHz to ETS-Lindgren 6502 T757 9/14/2018
Pre-Amp 18-26GHz Agilent Technology 8449B T404 07/23/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight) N9030A T342 02/22/2019
44GHz Technologies
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 01/25/2019
*LISN for Conducted Emissions .
CISPR-16 Fischer 50/250-25-2-01 T1310 06/15/2018
Power Caé)le_, L|_ne Conducted UL PG1 T861 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 UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTE: *testing is completed before equipment calibration expiration date.
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018

IC:

579C-E3233A

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 D01 v04, Section 6.

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 1M 0.840 0.840 1.000 100.00% 0.00 0.010
BLE 2M 0.873 0.873 1.000 100.00% 0.00 0.010
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A
DUTY CYCLE PLOTS

s Agilent 15:52:14 Mar 12, 2018 R T |Freg/Channel |
AMkrl 840 ps Corter F
Rei 30 dB Atten 30 dB 0.02 dB erier rreq
e L en 244000000 GHz
#Peak 11=l| | | 1
Log & <
10 Stant Freq
dB/ 2 44000000 GHz
Ofist
10.7
dB Stop Freq
2 44000000 GHz
CF Step
8 00000000 MHz
LgAv Auto Man
Center 2.440 000 GHz Span 0 Hz E Cifset
Res BW & MHz VBW 8 MHz Sweep 1ms (601 pts) || uur[?u%uuusHez
Maker Tiace Type X Aniz Amplilude ’
1R 11} Time 78.23 us 17.87 dBm
14 11} Time 840 us -0.02 dB S|gna| TraCk
On Cf
DUTY CYCLE BLE
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
£ Agilent 15:50:18 Mar 12, 2018 R T |[Frea/Channel |
AMErl 8733 ps Certer E
erter Freg
Rel 30 dBm Atten 30 dB -0.07 dB
#Pegk = | | N 244000000 GH=z
Log s t T T <
10 Stant Freq
dB/ 2.44000000 GHz
Ofist
10.7
dB Stop Freq
2.44000000 GHz
CF Step
6.00000000 MHz
LgAv Auto Man
Center 2.440 000 GHz Span 0 Hz F Ciset
Res BW & MHz VBW 8 MHz Sweep 1ms (601 pts) || 1 000oadon tis
Maiher Tiace Type ¥ Aniz Amplifude ]
1R 1) Time 81.87 us 17.78 dBm
14 1) Time B73.3 us -0.07 dB Slgnal Track
On Cf

DUTY CYCLE BLE

Page 19 of 156

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: 12204475-E2V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.2.1. HIGH POWER BLE (1Mbps)

Antenna 4

Channel

99% Bandwidth
(MH2z)

Frequency
(MHZz)

Low

2402 1.0486

Middle

2440 1.0513

High

2480 1.0522

= wsvm..-a...,.. 87 S1DLISIELI064L, Chamber £ =] -} wwmm APTSIMEILINAL Chambe € (=2
Tl ] 02 num FT p——— w LGN nslwan 2018
Conter "'" 2402000000 GHz Rado 3. on Freauency o Fre, 3OO Gz Radio Std: Nor Freauency
Trig: Free Run Avg|Hold: 20120 Trig: Free Run Avg|Hold: 2020
#F Gainl Imu WAmen: mua Radio Device: BTS nrc.m.\gm #Anen: 20 dB Radio Device: BTS
Ref Offset 13.97 dB Ref Offset 1397 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv. Ref 30.00 dBm
Log Log
Center Freq)| 1 CenterFreq|
2.402000000 GHz| T T 2.440000000 GHz|
I
i |
}
|
Center 2402 GHz Span 2 MHz| CFStep 'Center 2.44 GHz ‘Span 2 MHz CF Step
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms| 200,000 kHz) #Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms| 200,000 kHz
Man Man
QOccupied Bandwidth Total Power 15.6 dBm Occupied Bandwidth Total Power 17.6 dBm
1.0486 MHz FreqOfset 1.0513 MHz FreqOffset
Transmit Freq Error 268 Hz % of OBW Power  99.00 % o H Transmit Freq Error 7.420kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 1.200 MHz xdB -26.00 dB x dB Bandwidth 1.301 MHz xdB +26.00 dB
wa s s Tgemme
-, wwmw AP TSIMIZSAL 0B Charmber € =
ALIGN AUTOD [02:57:28 PM 1an 26, 2018 Fraquancy
480000000 GH: Center Fraq: 2.480000000 GH; Radio Std: Ne
Mz—" TrIg'Frrel:;un Avg\H:Id: 2020 ° one
#FGainlow \tten: 20 dB. Radio Device: BTS
Ref Offset 1397 dB
0 dBidiv Ref 30.00 dBm
Log
CenterFreq
2.4B0000000 GHz|
i
{)
Center 248 GHz Span 2 MHz| CF Step
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms| 200,000 kHz
Man
Occupied Bandwidth Total Power 15.2 dBm
1.0522 MHz FreqOffset]
Transmit Freq Error  -18,478 kHz % of OBW Power 99,00 % oH
x dB Bandwidth 1.311 MHz xdB -26.00 dB
wa Tgemme
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel

Frequency
(MHZz)

99% Bandwidth
(MH2z)

Low

2402

1.0491

Middle

2440

1.0498

High

2480

1.0478

' Kyt Spectrum Analyzer - APv7 1TLSIELIOGL, Chamber £ =] - Kepeght Spectrum Anlyzer - 497 5 1MIZSIALI0AL, Chember £ (=2
. i ] Sene i T A0 030133 P 1 25,2000 . 5 o T stwscant] w7 020506 ¥ 20 25,2018
[Center Freq 2402000000 GHz | Genter Freg. 240200000 Gtz Radio St Hone Frequency Cenier Froq 2440000000 Gz | Genter Frea; 2440000000 Gtz Racko S None Freavency
—+~ Trig: Free Run Avg|Hold: 20120 5~ Trig: Free Rur Avg|Hold: 2020
#FGaindLow wAren: 20 dB Radio Device: BTS #FGain-Low #Anen: 20 dB Radio Device: BTS
Ref Offset 14.88 dB Ref Offset 14.88 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv. Ref 30.00 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
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms| 200,000 kHz) #Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms| 200,000 kHz
Man Man
Occupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 17.3 dBm
1.0491 MHz FreqOfset 1.0498 MHz FreqOffset
Transmit Freq Error -1.098 kHz % of OBW Power  99.00 % o H Transmit Freq Error -8.830 kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 1.289 MHz xdB -26.00 dB x dB Bandwidth 1.204 MHz xdB +26.00 dB
wa s s Tgemme
' Feysght Spectram Ansiyzer - APT 31 DIZS1E, 1041, Chember E = |
L i S T NE TN, A IGH AUTO |03:08:56 PM Jan 26, 2018
[Center Freq 2.480000000 GHz | Gemter Freg: 2480000000 Gz Radli Sid: None Freauency
—= Trig: Free Run Avg|Hold: 20120
#FGainlow #Atten: 20 dB Radio Device: BTS
Ref Offset 14.88 dB
0 dBidiv Ref 30.00 dBm
Log
CenterFreq
2.4B0000000 GHz|
I
Center 248 GHz Span 2 MHz| CF Step
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms| 200,000 kHz
Man
Occupied Bandwidth Total Power 15.5 dBm
1.0478 MHz FreqOffset]
Transmit Freq Error  -16.553 kHz % of OBW Power 99,00 % oH
x dB Bandwidth 1.290 MHz xdB -26.00 dB
wa Tgemme
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.2.2. HIGH POWER BLE (2Mbps)

Antenna 4

Channel

Frequency
(MHZz)

99% Bandwidth
(MH2z)

Low

2402

1.9284

Middle

2440

1.9240

High

2480

1.9513

' Kyt Spectrum Analyzer - APv7 1TLSIELIOGL, Chamber £ = | - Kepeght Spectrum Anlyzer - 497 5 1MIZSIALI0AL, Chember £ (=2
W F 2 EIh s (U3saasPMIN 26,2008 [ ] [ R T ENSEL LIGN AUT 02:57:51 M Jan 26, 2010
Centar Freq: 2402000000 Gz Radie Std: None Freauency Canter Fred: 2440000000 Gz Radio Std: None Freauency
—+~ Trig: Free Run Avg|Hold: 20120 —+~ Trig: Free Run Avg|Hold: 2020
#FGaindLow wAren: 20 dB Radio Device: BTS #FGain-Low #Anen: 20 dB Radio Device: BTS
Ref Offset 13.97 dB Ref Offset 1397 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv. Ref 30.00 dBm
Log Log
Center Freq)| CenterFreq|
T 2.402000000 GHz| 2.440000000 GHz|
i i
L
Center 2402 GHz Span 5 MHz| CFStep 'Center 2.44 GHz ‘Span 5 MHz CF Step
#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms, 500,000 kHiz) #Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms, 500000 kkiz
Man Man
Occupied Bandwidth Total Power 15.5 dBm Occupied Bandwidth Total Power 16.7 dBm
1.9284 MHz FreqOffset 1.9240 MHz FreqOffset|
Transmit Freq Error 3.439 kHz % of OBW Power  99.00 % o H Transmit Freq Error ~ -10.632 kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 2.439 MHz xdB -26.00 dB x dB Bandwidth 2.447 MHz xdB -26.00 dB
wea Tyerans sc Tgerams
[ Keysight Specirum Anslyzes - AP S7L218) 44353, Condurted F ol - e
L i E ac | I E N 06-56:31 AM Jul 20, 2018
Center Freq: 2.480000000 GHz Radio $td: None Frequency
—— Trig: Free Run Avg|Held: 20120
AFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 1389 dB
0cEidly Ref 30.00 dBm
Log
Center Freq
2.480000000 GHz|
!
Center 2.48 GHz Span 5 MHz CF Step
#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms 500,000 kHz]
Auto Man|
Occupied Bandwidth Total Power 16.2 dBm
1.9513 MHz FreqOffset
Transmit Freq Error -9.357 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 2,463 MHz x dB -26.00 dB
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel

99% Bandwidth
(MH2z)

Frequency
(MHZz)

Low

2402 1.9508

Middle

2440 1.9260

High

2480 1.9258

T T — TRy ——"r s = eyt Spectrm Anaiyee - A8vT SMESIELIOR. Chamber € ==
C % 10 e & e E— W - T I T —— B LN p—
er Freq: 2402000000 e oot - N
onfor Froq ZAZ00000D GHE ] S Don OOty e St T B F I
AFGain:Low #Anen: 20 9B Radio Device: 8BTS #FGain-Low #Anen: 20 dB Radio Device: BTS
Ref Offset 15.14 dB Ref Offset 14.88 dB
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2402000000 GHz 2.440000000 GHz
Center 2.402 GHz Span 5 MHz, CF st Center 2.44 GHz Span 5 MHz CF step)
#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms 600,000 kHr; #Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms) 500,000 kiHz|
[Auta Man| Man|
Occupied Bandwidth Total Power 17.0 dBm — [o] Bandwidth Total Power 17.4 dBm
1.9508 MHz FreqOffset 1.9260 MHz FreqOffset|
Transmit Freq Error 9.307 kHz % of OBW Power  99.00 % OHz Transmit Freq Error 7437 kHz % of OBW Power  99.00 % O+
x dB Bandwidth 2.450 MHz x dB -26.00 dB x dB Bandwidth 2.449 MHz x dB -26.00 dB
ec [ wec [
" epight Spectnm Aratyes - APTSTDISIALIOBIL ChamberE el
[ i i Tay T T TN p——
480000000 GH. Center Freq: 2.480000000 GH: Radio Std: N
MZ—Z*[ T::';m;':un mgm;a 2020 ° o
#FGain-Low wAren: 20 dB Radio Device: BTS
Ref Offset 14,69 9B
odsidy Ref 30.00 dBm
Log
CenterFreq
2.480000000 GHz
L
Center 248 GHz Span 5 MHz| CF Step,
H#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms, 500000 Kie
Man
Occupled Bandwidth Total Power 15.4 dBm
1.9258 MHz FreqOffset
Transmit Freq Eror ~ -21.586kHz % of OBW Power  99.00 % ore
x dB Bandwidth 2.439 MHz x dB -26.00 dB
wsa [
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

8.2.3. LOW POWER BLE (1Mbps)

Antenna 4
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0545
Middle 2440 1.0524
High 2480 1.0536
L === S sy A AT LS G € ==
GN AUTO 02:0Z u(PHa«z o [ | . LIGN AUTO 02:26:07 P Jan 26, 2018
o e 24520080 0 Rt st o Gty 24k R s one | Froqusncy
Trig: Free Run Avg|Hold: 20120 Trig: Free Run Avg|Hold: 20120
#F Gainl Imu WAmen: NHB Radio Device: BTS nr(‘.gm\gm #Aten: 20 dB Radio Device:BTS
Ref Offset 13.97 dB Ref Offset 13.97 dB
0 dB/div Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center Freq T CenterFreq|
2.402000000 GHz| T T 2.440000000 GHz|
] |
H
I
Center 2402 GHz Span 2 MHz| 'Center 2.44 GHz ‘Span 2 MHz
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms e #Res BW 13 kHz #VEBW 43 kHz #Sweep 100 ms, soemep)
Occupied Bandwidth Total Power 10.6 dBm e - Occupied Bandwidth Total Power 11.6 dBm = -
1.0545 MHz FreqOfset 1.0524 MHz FreqOffset
Transmit Freq Error 1.665 kHz % of OBW Power  99.00 % o H Transmit Freq Error 5.838kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 1310MHz  xdB +26.00 dB x dB Bandwidth 1295MHz  xdB +26.00 dB
wa pens B ac Toms

e e =
ALIGN AUTOD 102:30:04 PM 1an 26, 2018 Fraquancy
480000000 GH:; Ganter Freq: 2480000000 GHz Radio Std: None
Mz—" Trig: Free Run Avg|Hold: 20/20
#HFGainLow #Atten: 20 dB Radie Device: BTS
Ref Offset 1397 dB
0/ Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
H#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms, 200,000 Kbz
Man|
Occupled Bandwidth Total Power 10.1 dBm
1.0536 MHz FreqOffset]
Transmit Freq Eror  -12.144kHz % of OBW Power  99.00 % ore
x dB Bandwidth 1.295 MHz x dB -26.00 dB

wea R

HIGH CHANNEL
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel

(MHZz)

Frequency

99% Bandwidth
(MH2z)

Low

2402

1.0528

Middle

2440

1.0502

High

2480

1.0515

' Kyt Spectrum Analyzer - APv7 1TLSIELIOGL, Chamber £ =] - Kepeght Spectrum Anlyzer - 497 5 1MIZSIALI0AL, Chember £ (=2
. i ] Sene i T 12,3516 P 130 26, 2030 . 5 o T stwscant] w7 023506 920 25,2018
[Center Freq 2402000000 GHz | Genter Freg. 240200000 Gtz Radio St Hone Frequency Cenier Froq 2440000000 Gz | Genter Frea; 2440000000 Gtz Racko S None Freavency
—+~ Trig: Free Run Avg|Hold: 20120 5~ Trig: Free Rur Avg|Hold: 2020
#FGaindLow wAren: 20 dB Radio Device: BTS #FGain-Low #Anen: 20 dB Radio Device: BTS
Ref Offset 14.88 dB Ref Offset 14.88 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv. Ref 30.00 dBm
Log Log
Center Freq)| CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
¥ f
Center 2402 GHz Span 2 MHz| CFStep 'Center 2.44 GHz ‘Span 2 MHz CF Step
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms, 200,000 kHiz) #Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms, 200000 kkiz
Man Man
Occupied Bandwidth Total Power 9.37 dBm Occupied Bandwidth Total Power 9.94 dBm
1.0528 MHz FreqOfset 1.0502 MHz FreqOffset
Transmit Freq Error 1.307 kHz % of OBW Power  99.00 % o H Transmit Freq Error 3.925kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 1.200 MHz xdB -26.00 dB x dB Bandwidth 1.205 MHz xdB +26.00 dB
wa s s Tgemme
T Weysight Speciram Anatyzes - APv7 S DIZ18] 106HL, Chamber = |
L i S T NSEINT A IGN AUTO [02:43:20 PM Jan 26, 2018
[Center Freq 2.480000000 GHz | Gemter Freg: 2480000000 Gz Radli Sid: None Freauency
—= Trig: Free Run Avg|Hold: 20120
#FGainlow #Atten: 20 dB Radio Device: BTS
Ref Offset 14.88 dB
0 dBidiv Ref 30.00 dBm
Log
CenterFreq
2.4B0000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
#Res BW 13 kHz #VBW 43 kHz #Sweep 100 ms, 200000 kkiz
Man
Occupied Bandwidth Total Power 9.19 dBm
1.0515 MHz FreqOffset]
Transmit Freq Error  -12,603 kHz % of OBW Power 99,00 % oH
x dB Bandwidth 1.310 MHz xdB -26.00 dB
wa Tgemme
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.2.4. LOW POWER BLE (2Mbps)

Antenna 4

Channel

99% Bandwidth
(MH2z)

Frequency
(MHZz)

Low

2402 1.9483

Middle

2440 1.9477

High

2480 1.9366

= wsvm..-a...,.. 87 S1DLISIELI064L, Chamber £ =] -} wwmm APTSIMEILINAL Chambe € (=2
Tl N AT [03:22 smm FT p——— w LGN 03:32:18 P Jan 26, 2018
Conter "'" 2402000000 GHz Radio Std: Non Freauency o Fre, 3OO Gz Radio Std: None Freauency
Trig: Free Run Avg|Hold: 20120 Trig: Free Run Avg|Hold: 2020
#F Gainl Imu WAmen: mua Radio Device: BTS nrc.m.\gm #Anen: 20 dB Radio Device: BTS
Ref Offset 13.97 dB Ref Offset 1397 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv. Ref 30.00 dBm
Log Log
1 Center Freq)| CenterFreq|
T 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 01 kHz #Sweep 100 ms| 500,000 kHz) #Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms| 500,000 kHz
Man Man
Occupied Bandwidth Total Power 9.16 dBm Occupied Bandwidth Total Power 10.7 dBm
1.9483 MHz FreqOfset 1.9477 MHz FreqOffset
Transmit Freq Error 5.686 kHz % of OBW Power  99.00 % o H Transmit Freq Error 4124 kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 2.454 MHz xdB -26.00 dB x dB Bandwidth 2.450 MHz xdB +26.00 dB
wa s s Tgemme
-, wwmw AP TSIMIZSAL 0B Charmber € =
ALIGN AUTOD 103:38:36 PM 1an 26, 2018 Fraquancy
480000000 GH: Center Fraq: 2.480000000 GH; Radio Std: Ne
Mz—" TrIg'Frrel:;un Avg\H:Id: 2020 ° one
#FGainlow #Atten: 20 dB Radio Device: BTS
Ref Offset 1397 dB
0 dBidiv Ref 30.00 dBm
Log
CenterFreq
2.4B0000000 GHz|
Center 248 GHz Span 5 MHz| CF Step
#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms| 500,000 kHz
Man
Occupied Bandwidth Total Power 9.25 dBm
1.9366 MHz FreqOffset
Transmit Freq Error  -15,350 kHz % of OBW Power 99,00 % oH
x dB Bandwidth 2.448 MHz xdB -26.00 dB
wa Tgemme
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel

Frequency
(MHZz)

99% Bandwidth
(MH2z)

Low

2402

1.9519

Middle

2440

1.9470

High

2480

1.9427

' Kyt Spectrum Analyzer - APv7 1TLSIELIOGL, Chamber £ =] - Kepeght Spectrum Anlyzer - 497 5 1MIZSIALI0AL, Chember £ (=2
. i ] Sene i T 134053 P 130 25, 2030 . 5 o T stwscant] w7 03:0431 ¥ 2025, 2018
[Center Freq 2402000000 GHz | Genter Freg. 240200000 Gtz Radio St Hone Frequency Cenier Froq 2440000000 Gz | Genter Frea; 2440000000 Gtz Racko S None Freavency
—+~ Trig: Free Run Avg|Hold: 20120 —+~ Trig: Free Ry Avg|Hold: 2020
#FGaindLow wAren: 20 dB Radio Device: BTS #FGain-Low #Anen: 20 dB Radio Device: BTS
Ref Offset 14.88 dB Ref Offset 14.88 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv. Ref 30.00 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 33 kHz #VBW 100 kHz #Sweep 100 ms| 500,000 kHz) #Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms| 500,000 kHz
Man Man
Occupied Bandwidth Total Power 9.58 dBm Occupied Bandwidth Total Power 10.1 dBm
1.9519 MHz FreqOfset 1.9470 MHz FreqOffset
Transmit Freq Error 3.134 kHz % of OBW Power  99.00 % o H Transmit Freq Error 3.040 kHz % of OBW Power  99.00 % 0+
x dB Bandwidth 2.464 MHz xdB -26.00 dB x dB Bandwidth 2.449 MHz xdB +26.00 dB
wa s s Tgemme
' Feysght Spectram Ansiyzer - APT 31 DIZS1E, 1041, Chember E = |
L o s [ NSE INT A IGH AUTO | 03:48:40 PM lan 26, 2018
[Center Freq 2.480000000 GHz | Gemter Freg: 2480000000 Gz Radli Sid: None Freauency
—= Trig: Free Run Avg|Hold: 20120
#FGainlow #Atten: 20 dB Radio Device: BTS
Ref Offset 14.88 dB
0 dBidiv Ref 30.00 dBm
Log
CenterFreq
2.4B0000000 GHz|
Center 248 GHz Span 5 MHz| CF Step
#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms| 500,000 kHz
Man
Occupied Bandwidth Total Power 9.29 dBm
1.9427 MHz FreqOffset
Transmit Freq Error  -17.054 kHz % of OBW Power 99,00 % oH
x dB Bandwidth 2.455 MHz xdB -26.00 dB
wa Tgemme
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.3.1. HIGH POWER BLE (1Mbps)

Antenna 4

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.6760

0.5

Middle

2440

0.7240

0.5

High

2480

0.6920

0.5

T Veysight Spectrum Analyzer - APv7 51 DIZS18Y 1061 Chamber £ = | I Weysight Spectrum Anafyzer - APV S1WI2518] 1061, Charmber £ =8 |
W T 1 N Al I | W [ ALIGN AUT
402000000 G #Avg Type: RMS Fraquency [ q 2.440000000 GH #Avg Type: RS Frequency
M%‘ Trig: Free Run A..,Mi"mn IR ERIRTES mﬁ Wide <= Trig: Free Run Avg?m{::'zmn
IFGain:Low #Atten: 40 dB IFGainil #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 13.97 dB Ref Offset 1397 d8.
10 dB/div Ref 30.00 dBm 10 azidiv Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq|
2402000000 GHz| T 2.440000000 GHz|
w $ 3 ¢
A StartFreq| | r 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 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
" Tgemans, [
' eyt Spectrum Ansiyzer - AP S 1MLZSIELLOGAL, Chamber £ |
W ; T LGN ATD (025618
PO Wide —5— Trig: Free Run Avg|Held: 20/21
IFGain-l ow #wAren: 40 dB
AMKr Auto Tune|
Ref Offset 13.97 d8. =
10 derdiv  Ref 30.00 dBm -
Log v
CenterFreq|
2480000000 GHz|
i StartFreq
2479000000 GHz|
Stop Freq|
2.481000000 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 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[T

Page 30 of 156

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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel Frequency | 6dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.7100 0.5

Middle

2440

0.6820

0.5

High

2480

0.6640

0.5

' Vet Specinam ralyzr - AP77 51 DS 0641, Chamber £ = | 2 Wig Spectnm iy A5v7 S IR 060, CharberE ===
W RF 1 N AUTO | —————— | W [ 1 ALIGN AUTO
402000000 G #Avg Type: RMS Fraquency [ q 2.440000000 GH #Avg Type: RS Frequency
M%‘ Trig: Free Run A..,Mi"mn IR ERIRTES mﬁ Wide <= Trig: Free Run Avg?m{::'zmn
IFGain:Low IFGain:Low tten.
Auto Tune| Auto Tune|
Ref Offset 1488 dB Ref Offset 1488 dB.
10 dB/div Ref 30.00 dBm 10 dzidiv - Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq
2.402000000 GHz 2.440000000 GHz
¢ o 4
5 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]
Wan| Man|
FreqOffset FreqOffset
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 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
waa psmans wso [/
- Vet Spectram Arabees - A9 S LESIALIOGAL Charmber € [Em |
W ; T i iGN 20T
PO Wide —5— Trig: Free Run Avg|Held: 20/20
IFGain-l ow #wAren: 40 dB
Auto Tune|
Ref Offset 1458 dB
10 derdiv  Ref 30.00 dBm
Log v
CenterFreq
2.480000000 GHz]
i 4
. StartFreq
2.473000000 GHz|
Stop Freq
2.481000000 GHz,
CF Step|
200.000 kHz
Man|
Freq Offset|
0 Hz|
Scale Type
I .
Center 2.480000 GHz Span 2.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[

HIGH CHANNEL

Page 31 of 156

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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.3.2. HIGH POWER BLE (2Mbps)

Antenna 4
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MH2z) (MH2z)
Low 2402 1.1760 0.5

Middle

2440

1.1440

0.5

High

2480

1.2200

0.5

- Vet Spectram sl - 48731 DLEIFLIOGAL Chamber € = = eyt Spectrum Analyer - APV7 SAMLSIELIOGL Chember € =~
W ¥ 2 N AUTO | ——— [T R ENSE:] IGH &
PND: Wide —s~ Trig: Free Run AvglHeld: 2020 FNG Wide 5= Trig: Free Run Avg|Held: 20/20
(FGoinlow  #Amen: 4008 IFoainlow  #Aten: 40.dB
AMKr Auto Tune| Auto Tune|
Ref Offset 1397 0B an Ref Offset 1397 dB.
10deidiv - Ref 30.00 dBm 10 ¢e/div - Ref 30,00 dBm
Log - Log -
Center Freq| Center Freq|
2.402000000 GHz 2.440000000 GHz
W ¢ " ¢ -
P8 StartFreq| s StartFreq
2.400000000 GHz 2.438000000 GHz
Stop Freq| Stop Freq
2.404000000 GHz 2.442000000 GHz
CF Step| CF Step|
400,000 kHz| 400,000 kHz
Man| Man|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
I A .
Center 2.402000 GHz Span 4.000 MHz||-°8 Lin) Center 2.440000 GHz Span 4.000 MHz |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
: [y [p—

s Keysight Spectrum Analyzer - WP8.S071218),52275, Cond F2 B
L NSE INT 0127228 P 17,2018 Fraquancy
#Avg Type: RMS ThaCE] 56
IR VSIS S (VA . . rvuFim: Avamo: 2020 TirEM
IFGaimlow  #Aten: 40 dB

Mkri ] Auto Tune|

Ref Offset 13.89 dB. - P

10 deidiv - Ref 30,00 dBm 027 dB|

Log
Center Freq|
2480000000 GHz|
4 ¢
StartFreq|
2478000000 GHz|
Stop Freq|
2.482000000 GHz|
CF Step|
400,000 kHz|
|Auto Man)|
Freq Offset
0 Hl
Scale Type
"

Center 2.480000 GHz Span 4.000 MHz||-°8 Lin)

#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts),

HIGH CHANNEL

Page 32 of 156

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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MH2z) (MH2z)
Low 2402 1.1840 0.5

Middle

2440

1.1800

0.5

High

0.5

2480

1.1640

[ eyt Spectrum Anayzer - APV8 SOTIZILSEZTS, Comi 12 oo ] = eyt Spectrum Analyer - APV7 SAMLSIELIOGL Chember € e
. Z o sl 01:29:38 P4l 17, 2018 Frequency . Z 16 & 04:09:50 7 J2n 25, 2018 Fraquency
Bt e ErEgls 402003200 le;z.\m«. —- Trig: Free Run AvgiHold. 2020 . 0000067 FNO: Wide >~ Trlg: Free Run AugHola: 2020 %
IFGaimlow  #Amen: 40dB IFGainow  #Amien: 40dB
AMkr1 Auto Tune| AMK Auto Tune|
Ref Offset 15.14 dB an Ref Offset 14.08 B o
0 deidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log -
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz|
) gy )
W StartFreq| P StartFreq
2.400000000 GHz 2.438000000 GHz|
Stop Freq Stop Freq
2.404000000 GHz 2.442000000 GHz|
CF Step CF Step
400,000 kHz, 400.000 kHz
|Auto Man)| Man
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type|
" " .
Center 2.402000 GHz Span 4.000 MHz|-°9 Lin) Center 2.440000 GHz ‘Span 4.000 MHz |-°¢9 Lin|
H#Res B 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
= T o [p—

LOW CHANNEL

MID CHANNEL

= Feysght Specirum Analyzer - APYT S 1DLESIELLOGIL, Chamber £ |
W ; Jai & 03:14:12 130 25, 2010
PO Wide —5— Trig: Free Run Avg|Held: 20/20
IFGain-l ow #wAren: 40 dB
Auto Tune|
Ref Offset 1458 dB
10deidiv - Ref 30.00 dBm
Log v
Center Freq|
2.480000000 GHz|
e L StartFreq
2.47B000000 GHz,
Stop Freq
2.482000000 GHz,
| CF Step|
| 400,000 kHz
Man|
Freq Offset|
0 Hz|
Scale Type
I .
Center 2.480000 GHz Span 4.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
wea [p—
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.3.3. LOW POWER BLE (1Mbps)

Antenna 4

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.7020

0.5

Middle

2440

0.7480

0.5

High

2480

0.7280

0.5

T Veysight Spectrum Analyzer - APv7 51 DIZS18Y 1061 Chamber £ = | I Weysight Spectrum Anafyzer - APV S1WI2518] 1061, Charmber £ =8 |
W T 1 I | W [ ALIGN AUT
402000000 G #Avg Type: RMS Fraquency [ q 2.440000000 GH #Avg Type: RS Frequency
M%‘ Trig: Free Run A..,Mi"mn IR ERIRTES mﬁ Wide <= Trig: Free Run Avg?m{::'zmn
IFGain:Low #Atten: 40 dB IFGainil #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 13.97 dB Ref Offset 1397 d8.
10 dB/div Ref 30.00 dBm 10 azidiv Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq|
2402000000 GHz| 2.440000000 GHz|
W ¢ StartFreq| b ¢ StartFreq
AN ¥ 2401000000 GHz| A 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 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
" Tgemans, [
' eyt Spectrum Ansiyzer - AP S 1MLZSIELLOGAL, Chamber £ |
[t 7 ; e
PO Wide —5— Trig: Free Run Avg|Held: 20/21
IFGain-l ow #wAren: 40 dB
Auto Tune|
Ref Offset 13.97 d8.
10 derdiv  Ref 30.00 dBm
Log v
CenterFreq|
2480000000 GHz|
A ‘ startFreq|
P ¥ 2479000000 GHz|
Stop Freq|
2.481000000 GHz|
CF Step|
200.000 kHz|
Man
Freq Offset|
0 Hz|
Scale Type
A N
Center 2.480000 GHz Span 2.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[T

HIGH CHANNE
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel Frequency | 6dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.6960 0.5

Middle

2440

0.7080

0.5

High

2480

0.7060

0.5

' Vet Specinam ralyzr - AP77 51 DS 0641, Chamber £ = | 2 Wig Spectnm iy A5v7 S IR 060, CharberE ===
W RF 1 N AUTO | —————— | W [ 1 ALIGN AUTO
402000000 G #Avg Type: RMS Fraquency [ q 2.440000000 GH #Avg Type: RS Frequency
M%‘ Trig: Free Run A..,Mi"mn IR ERIRTES mﬁ Wide <= Trig: Free Run Avg?m{::'zmn
IFGain:Low IFGain:Low tten.
Auto Tune| Auto Tune|
Ref Offset 1488 dB Ref Offset 1488 dB.
10 dB/div Ref 30.00 dBm 10 dzidiv - Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq
2.402000000 GHz 2.440000000 GHz
. ¢ StartFreq| w7 ¢ StartFreq|
S , 2.401000000 GHz [ 2.439000000 GHz
StopFreq)| StopFreq
2.403000000 GHz 2.441000000 GHz
CF Step| CF Step|
200,000 kHz| 200.000 kHz
Wan| Man|
FreqOffset FreqOffset
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 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
waa psmans wso [/
- Vet Spectram Arabees - A9 S LESIALIOGAL Charmber € ==
W ; S i iGN 20T
PO Wide —5— Trig: Free Run Avg|Held: 20/20
IFGain-l ow #wAren: 40 dB
Auto Tune|
Ref Offset 1458 dB
10 derdiv  Ref 30.00 dBm
Log v
CenterFreq
2.480000000 GHz]
» ¢ StartFreq
v 2.479000000 GHz
Stop Freq
2.481000000 GHz,
CF Step|
200.000 kHz
Man|
Freq Offset|
0 Hz|
Scale Type
I .
Center 2.480000 GHz Span 2.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[
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REPORT NO: 12204475-E2V3
FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.3.4. LOW POWER BLE (2Mbps)

Antenna 4

Channel

Frequency
(MHz)

6 dB Bandwidth Minim

(MH2z)

(MH2z)

um Limit

Low

2402

1.1600

0.5

Middle

2440

1.1640

0.5

High

2480

1.1240

0.5

' Feysght Spectram Analyzer - A7 51 MIZSIELI0GIL ChemberE = | I Weysight Spectrum Anafyzer - APV S1WI2518] 1061, Charmber £ ==
r — . T i
Center Freq 2.402000000 GHz | Frequency Center Freq 2.440000000 GHz Frequency
PRO-Wide—= Trig: Free Run
IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 13.97 dB Ref Offset 1397 d8.
10 dB/div Ref 30.00 dBm 10 dedaiv - Ref 30.00 dBm
og A Log 2
Center Freq| CenterFreq
2.402000000 GHz| 2.440000000 GHz|
StartFreq| . StartFreq|
w W
pio ’ 2.400000000 GHz| b ’ 2.438000000 GHz|
StopFreq)| Stop Freq|
2404000000 GHz| 2.442000000 GHz|
CF Step CF Step
400.000 kHz| 400.000 kHz|
Man Man
FreqOffset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type,
i A
Center 2.402000 GHz Span 4.000 MHz|[-°8 Lin Center 2.440000 GHz Span 4.000 MHz [-°9 Lin)
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
: [T [

= Keysight Spectram Analyzer - APT 8 M12518, 10641, Chember £
L & 8 D T

ic q 2.480000000 GH
PNO: Wide
IFGainLow

T o

Frequency

#hvg Type:RMS
AvglHold: 20120

Trig: Free Run
#Anen: 40 6B

Ref Offset 13.97 d8.
Ref 30.00 dBm

AMKr1 1.124 M Auto Tune|

v
CenterFreq
2480000000 GHz

StartFreq
4
e 2.478000000 GHz|

Stop Freq
2.482000000 GHz,

CF Step|
400.000 kHz
Man

FreqOffset|
0 Hz|

Scale Type

"

Center 2.480000 GHz
#Res BW 100 kHz

Span 4.000 MHz|[-°8 Lin|

Sweep 2.000 ms (1001 pts)

#VBW 300 kHz

[

HIGH CHANNE
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel Frequency | 6dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 1.1320 0.5

Middle

2440

1.1560

0.5

High

2480

1.1080

0.5

' Vet Specinam ralyzr - AP77 51 DS 0641, Chamber £ = | 2 Wig Spectnm iy A5v7 S IR 060, CharberE ===
WL i I TN | W I I A IGH AUTO |03
402000000 G #Avg Type: RMS Fraquency [ q 2.440000000 GH #Avg Type: RS Frequency
M%‘ Trig: Free Run A..,Mi"mn IR ERIRTES mﬁ Wide <= Trig: Free Run Avg?m{::'zmn
IFGain:Low IFGain:Low tten.
Auto Tune| AMEr 1.1 Auto Tune|
Ref Offset 1488 0B Ref Offset 1488 dB. o e
10 dB/div Ref 30.00 dBm 10 dzidiv - Ref 30.00 dBm -
Log - Log -
Center Freq| CenterFreq
2.402000000 GHz 2.440000000 GHz
¢ StartFreq| ol s StartFreq
b 2.400000000 GHz X 2.438000000 GHz
StopFreq)| StopFreq
2.404000000 GHz 2.442000000 GHz
CF Step| CF Step|
400,000 kHz| 400,000 kiHz
lauto Wan| lauto Man|
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type,
i A
o9 Lin| Center 2.440000 GHz Span 4.000 MHz [-°0 Lo

Center 2.402000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 4.000 MHz| |

Sweep 2.000 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz

Sweep 2.000 ms (1001 pts)

5o

fgsmans

LOW CHANNEL

s

o

MID CHANNEL

= Feysght Spechram Anlyze: - APV S1MIZSILI0GAL. Chember € == =
W 5 g i iGN AUTO
PO Wide —5— Trig: Free Run Avg|Held: 20/20
IFGainlow  HARen: 40 dB
AMKr1 1 Auto Tune|
Ref Offset 1490 dB. an g
10de/div  Ref 30.00 dBm -0.8
Log v
CenterFreq
2480000000 GHz
| StartFreq
— L 2.478000000 GHz
|
T Stop Freq|
2.482000000 GHz
CF Step|
400,000 kiHz
lauta Man
Freq Offset|
0Hz
Scale Type
A N
Center 2.480000 GHz Span 4.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
[rm——

HIGH CHANNEL
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
8.4. OUTPUT 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 broadband gated Peak/average RF 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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.4.1. HIGH POWER BLE (1Mbps)

Antenna 4
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 16.83 30 -13.170
Middle 2440 16.95 30 -13.050
High 2480 16.85 30 -13.150
Antenna 3
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 20.21 30 -9.790
Middle 2440 20.39 30 -9.610
High 2480 20.24 30 -9.760
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.4.2. HIGH POWER BLE (2Mbps)

Antenna 4
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 16.86 30 -13.140
Middle 2440 16.91 30 -13.090
High 2480 16.81 30 -13.190
Antenna 3
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 19.94 30 -10.060
Middle 2440 20.37 30 -9.630
High 2480 20.13 30 -9.870
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.4.3. LOW POWER BLE (1Mbps)

Antenna 4
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.32 30 -19.680
Middle 2440 10.47 30 -19.530
High 2480 10.37 30 -19.630
Antenna 3
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.34 30 -19.660
Middle 2440 10.43 30 -19.570
High 2480 10.28 30 -19.720
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.4.4. LOW POWER BLE (2Mbps)

Antenna 4
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.23 30 -19.770
Middle 2440 10.47 30 -19.530
High 2480 10.28 30 -19.720
Antenna 3
Tested By: 44366
Date: 5/3/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.09 30 -19.910
Middle 2440 10.46 30 -19.540
High 2480 9.91 30 -20.090
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
8.5. AVERAGE POWER
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a broadband gated Peak/average RF 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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.5.1. HIGH POWER BLE (1Mbps)

Antenna 4

Antenna 3

Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 16.33
Middle 2440 16.48
High 2480 16.40
Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 19.79
Middle 2440 19.98
High 2480 19.83
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.5.2. HIGH POWER BLE (2Mbps)

Antenna 4

Antenna 3

Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 16.40
Middle 2440 16.48
High 2480 16.37
Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 19.47
Middle 2440 19.94
High 2480 19.68
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.5.3. LOW POWER BLE (1Mbps)

Antenna 4

Antenna 3

Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.84
Middle 2440 9.95
High 2480 9.89
Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.82
Middle 2440 9.95
High 2480 9.75
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.5.4. LOW POWER BLE (2Mbps)

Antenna 4

Antenna 3

Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 9.69
Middle 2440 9.94
High 2480 9.71
Tested By: 44366
Date: 5/3/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 9.67
Middle 2440 9.92
High 2480 9.44
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REPORT NO: 12204475-E2V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
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: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

8.6.1. HIGH POWER BLE (1Mbps)

Antenna 4

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-1.40

8

-9.40

Middle

2440

0.34

8

-7.66

High

2480

-1.58

8

-9.58
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REPORT NO: 12204475-E2V3

FCC ID: BCG-E3233A

DATE: 8/10/2018
IC: 579C-E3233A

Antenna 3

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit

(dBm/3kHz)

Margin
(dB)

Low

2402

-2.22

8

-10.22

Middle

2440

0.04

8

-7.96

High

2480

-1.67

8

-9.67
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