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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: APRIL 18, 2018 — JULY 19, 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
PROJECT LEAD TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO 12204475-E12V3 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) Chamber D (ISED:22541-1)

[ ] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)
Chamber G (ISED:22541-4)
Chamber H (ISED:22541-5)

X
[] Chamber B (ISED:2324B-2) <] Chamber E (ISED:22541-2)

[]

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-E12V3 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
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 12204475-E12V3 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
(MH2) (dBm) (mW)
Pstandalone 18.53 71.29
Ant 4 Plow 2404 - 2478 HDR4 10.46 11.12
Pstandalone ) HDRS 18.61 72.61
Plow 10.46 11.12
Pstandalone 18.61 72.61
HDR4
Plow 10.57 11.40
Ant 3 2404 - 2478
Pstandalone 18.62 72.78
HDRS8
Plow 10.52 11.27
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-E12V3 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 Ant
4 (Antenna 4) and Ant 3 (Antenna 3), it was determined that Z (Portrait) orientation was the
worst-case orientation for both Ant 4 and 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 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. 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.

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 all
conducted power and radiated emissions.
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REPORT NO 12204475-E12V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple A1398 C02PM012G3QD FCC DoC
AC/DC power Adapter | Delta Electronic A1435 N/A N/A
EUT AC Adapter Apple A1385 D293062F3WVDHLHCF NA
/0O CABLES

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
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

/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-E3233A
SETUP DIAGRAM FOR CONDUCTED TESTS

EUT
1 2
Spectrum
| |
Laptop
3
AC/DC Adapter
AC Source
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REPORT NO 12204475-E12V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1 GHZ

Antenna/Amp

Spectrum Analyzer

AC Source
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REPORT NO 12204475-E12V3 DATE: 8/10/2018
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SETUP DIAGRAM FOR BELOW 1GHZ & AC LINE CONDUCTED TESTS

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-E12V3 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-E12V3

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 ID Num Cal Due
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T136 06/26/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences JB3 TAT7 07/07/2018
*Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T286 06/2/2018
- . AFS42-00101800-
Amplifier, 1 to 18GHz Miteq T740 12/30/2018
25-5-42
Spectrum A“ﬂgﬁ; PXA 3Hz to Keysight N9O30A T340 12/15/2018
Antenna, Horn 1-18GHz ETS Lindgren 3117 T346 04/03/2019
- . AFS42-00101800-
Amplifier, 1 to 18GHz Miteq T742 12/04/2018
25-5-42
Spectrum Analyzer, PSA, 3Hz to Agilent (Keysight) E4446A T177 04/12/2019
44GHz Technologies
Spectrum A”ﬂ)gﬁrz' PXA 3Hz to Keysight N9030A-544 T341 11/12/2018
Spectrum Analyzer, PSA, 3Hz to Agilent (Keysight)
44GHz 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)
44GH Technologies N9030A T1454 01/08/2019
Antenna, Actve Loop SKFz to ETS-Lindgren 6502 T757 09/14/2018
Power Meter, P-series single Keysight N1912A T1273 07/17/2018
channel
Power Sensor Keysight N1921A T1226 08/30/2018
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_, Ll_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 expiration date.
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REPORT NO 12204475-E12V3

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

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
HDR4 1.000 1.000 1.000 100.00% 0.00 0.010
HDRS8 1.000 1.000 1.000 100.00% 0.00 0.010
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

DUTY CYCLE PLOTS

' Keysight Spectrum Analyzer - APv8.2(032118),30606, Cond. F (=N ER T
RL [ RF [soq ac | [ [ SENSE:INT] [ [06:15:43 AM May 08, 2018
B #Avg Type: RMS TRACE[L - 5456 Frequency
NFE PNO: Fast —»— 1rig: Free Run TIPE Wi
IFGain:Low Atten: 20 dB peT|P
Auto Tune|
Ref Offset 13.89 dB Mkr1 2.515 ms
10 dBidiv  Ref 23.89 dBm 7.95 dBm
Lug
139 ‘ Center Freq
389 2.441000000 GHz
1
e StartFreq
. 2.441000000 GHz
=361
451
- Stop Freq
' 2.441000000 GHz
BB 1
Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.467 ms (1001 pts) 8.000000 MHz
[Auto Man
UN
N t 2515ms 7.95dBm
2
3 Freq Offset
4 0Hz
5 =
6
7
8 Scale Type
9
10 Lo Lin
11 - oe =n
a 1 r
IMSG STATUS

DUTY CYCLE HDR4
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REPORT NO 12204475-E12V3 DATE: 8/10/2018

FCC ID: BCG-E3233A IC: 579C-E3233A
I
= Keysight Spectrum Analyzer - APv8.2(032118), 30606, Cond. F ==
L [ RF [s0Q ac | | | SENSE:INT] | | 06:16:39 AM May 08, 2018
T #Avg Type: RMS TRAGE 356 Frequency
NFE PNO: Fast —— 171ig: FreeRun TYPEI W
IFGain:Low Atten: 20 dB peT|P
Auto Tune
Ref Offset 13.89 dB Mkr1 3.073 ms
10didiy__Ref 23.80 dBm 8.21 dBm
oy
129 ') CenterFreq
389 2.441000000 GHz
XN ]
el StartFreq
2 2.441000000 GHz
-36.1 I—
461
- Stop Freq
' 2.441000000 GHz
-66.1
Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.467 ms (1001 pts) 8.000000 MHz
Auto Man

FUNCTION WIDTH FUNCTION VALUE _[ig
N t 3.073ms 8.21 dBm
2
3 Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 Lo Lin
1 _ |reo Lin|
< | mn [
IMSG STATUS

DUTY CYCLE HDR8
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REPORT NO 12204475-E12V3 DATE: 8/10/2018

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

None; for reporting purposes only.
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.2.1. HIGH POWER HDR4

Antenna 4

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

2.3040

Middle

2441

2.2962

High

2478

2.2632

e Keysight Spectrum Analyzes - APV8.200321181 30606, Cond. F o || il e Keysight Spectrum Analyzer - APVE 21032118), 30606, Cond. F e
- = T 02:22:34 PH May 04, 2018 i ENSE 12:30:58 PMMay 04, 2018
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: Nene Frequancy enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
NFE - Trig: FreeRun AvglHold: 20720 = N = Trig: Free Run ‘AvglHold: 2020
HFGainlow  #ARen: 30dB Radio Device: BTS AFGainiow  #Aten: 30dB Radio Device: BTS
Ref Offset 1349 dB Ref Offset 13.49 dB
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
‘ Center Freq CenterFreq|
! 2.404000000 GHz| i 2.441000000 GHz|
Center 2,404 GHz Span 10 MHz Center 2.441 GHz Span 10 MHz, CF Step
#Res BW 43 kHz #VBW 130 kHz #8weep 100 ms| 1.000000 MHz| #Res BW 43 kHz #VBW 130 kHz #Sweep 100 ms| 1000000 MHz
lAuto Man lauto Man|
Occupied Bandwidth Total Power 15.1 dBm Occupied Bandwidth Total Power 15.6 dBm
2.3040 MHz Pp— 2.2962 MHz Freqoftest
Transmit Freq Error -561 Hz % of OBW Power 98.00 % Ok Transmit Freq Error -6.849 kHz % of OBW Power 99.00 % o+
x dB Bandwidth 2.725 MHz x dB -26.00 dB x dB Bandwidth 2.668 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

(= Keromght Spectrum Ansfyzes - AP 2132118), %606, Comd, F e ]
o ENSE:L 02:37:18 PH May 04, 2018
enter Freq 2.478000000 GHz Center Freq: 2478000000 GHz Radio Std: None Fraqueney
— NFE o= Trig: Free Run AvglHold: 2020
HFGainiow  #Auen: 30d8 Radio Device: BTS
Ref Offset 13.49 dB
0 dBJd Ref 20.00 dBm
Log
Center Freq
2.478000000 GHz|
I |
| )
Center 2.478 GHz Span 10 MHz
#Res BW 43 kHz #VBW 130 kHz #Sweep 100 ms 1.000000 MHz|
lAuto Man
Occupied Bandwidth Total Power 14.5 dBm
2.2632 MHz Freqofteet
Transmit Freq Error -39.253 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 2.682 MHz x dB -26.00 dB

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

2.2893

Middle

2441

2.2861

High

2478

2.3153

[ Kevesgit Speciram Amalyzes - AP0 210321181 0606, Cord. T e [ Kerasght Spectrum Anatyae: - APYE 2R3ZL18), 0606, Card. F =
L = . T 024211 PH May 04, 2018 L 5 ENSE 12:45:07 PMMay 02, 2018
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio ;lmz r'un- Frequancy enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radia Std: rru;n- Frequency
NFE o= Trig: Free Run Avg|Hold: 2020 e s e —— Trig: Free Run “AvglHold: 2020
#FGaindlow  HAmen: 30 dB Radic Device: BTS AFGainiow  #Aten: 30dB Radio Device: BTS
Ref Offset 14.14 dB. Ref Offset 14.14 dB
dBJdi Ref 20,00 dBm 0 dE Ref 20.00 dBm
Log Log
Center Freq ‘ CenterFreq|
2.404000000 GHz| 2.441000000 GHz|
1
|
Center 2,404 GHz Span 10 MHz CFStep Center 2441 GHz Span 10 MHz, CF Step
#Res BW 47 kHz #VBW 130 kHz #8weep 100 ms| 1.000000 MHz| #Res BW 47 kHz #VBW 130 kHz #Sweep 100 ms| 1000000 MHz
lAuto Man lauto Man|
Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 16.0 dBm
2.2893 MHz Pp— 2.2861 MHz Freqoftest
Transmit Freq Error -10.043 kHz % of OBW Power 98.00 % Ok Transmit Freq Error -18.579 kHz % of OBW Power 99.00 % o+
x dB Bandwidth 2.701 MHz x dB -26.00 dB x dB Bandwidth 2.641 MHz x dB -26.00 dB
s sTams sTAuS)

NFE

[ Vgt Spectrum Anatyze - APY8 ZRIZL1E) 605, Comd,
L P
enter Freq 2.478000000 GHz $

#FGain-Low

rig: Free Run
#Anen: 30 4B

enter Freq: 2.478000000 GHz
‘AvglHold: 20120

Ref Offset 14.14 dB
Ref 20.00 dBm

N
02:45:47 PH My 04, 2018
Radio Std: None Frequency
Radio Device: BTS
Center Freq|

2.478000000 GHz|

Center 2.478 GHz
#Res BW 43 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 130 kHz

Total Power

2.3153 MHz

-33.092 kHz
2.680 MHz xdB

% of OBW Power

Span 10 MHz
#8weep 100 ms| 1.000000 MHz]
lAuto Man
14.4 dBm
Freq Offset
99.00 % "
-26.00 dB

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.2.2. HIGH POWER HDRS8

Antenna 4

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

4.7486

Middle

2441

4.7307

High

2478

4.7739

[ Keght Specirum Ansyae: - AP0 Z0SELIEL 0606, Cond. F =) [ Feywght Spectrum Aralyae: - A#Y8 ZRIZL1E) 0605, Cond. F =
oo . R =T 05:50:44 FM May 04, 2018 Frequency L z £ V60352 BMS) 04,2016 Frequency
Genter Freq: 2.404000000 GHz Radio Std: None Genter Freq: 2441000000 GHz Radie Std: None
BN hIRE 404003900 iz —»- Trig: Free Run AvglHold: 20120 R T 441003;200 iatia - Trig: Free Run AvglHeld: 20/20
AFGainlow  #Amen: 30 6B Radio Device: BTS AFGainlow  #Atien: 30d8 Radio Device: BTS
Ref Offset 13.49 4B Ref Offset 13.49 dB
10 dBldiv Ref 20.00 dBm 0 dB/di Ref 20.00 dBm
Log Log
Center Freq ‘ CenterFreq|

2.404000000 GHz|

Center 2.404 GHz

#Res BW 91kHz #VBW 270 kHz

Occupied Bandwidth Total Power 15.4 dBm
4.7486 MHz

Transmit Freq Error -2.513 kHz % of OBW Power 99.00 %

x dB Bandwidth 5.502 MHz x dB -26.00 dB

Span 20 MHz
#Sweep 100 ms

2441000000 GHz|

Center 2.441 GHz

Span 20 MHz|
200 Step! [#Res BW 91 kHz #VBW 270 kHz #Sweep 100ms|| 5 oocr SteP
|Auto Man lAuto Man
Occupied Bandwidth Total Power 15.9 dBm
Freq Offset 4.7307 MHz Freq Offset
0z Transmit Freq Error -3.183 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 5.376 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

NFE

enter Freq 2.478000000 GHz

AFGain:Low

(= Koyt Spectrum Analyzes - AP 2032118) 30606, Cond. F
s« F

Center Freq: 2478000000
~ Trig: Free Run
#anen: 30 4B

GHz
AvgiHold: 20120

Ref Offset 13.49 dB
dB/diy Ref 20.00 dBm

=
063154 PMMay 4, 2018
Radio Std: None Frequency
Radio Device: BTS
CenterFreq|

2478000000 GHz|

Center 2.478 GHz

Span 20 MHz|

[#Res BW 91 kHz #VBW 270 kHz #Sweep 100ms|| 5 oocr SteP
lAuto Man

Occupied Bandwidth Total Power 14.3 dBm
4.7739 MHz FreqOffset
Transmit Freq Error -6.757 kHz % of OBW Power  99.00 % o+

x dB Bandwidth 5.500 MHz x dB -26.00 dB

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

47131

Middle

2441

4.7470

High

2478

47217

[ Kepoght Spectrum Anlyzes - AP0 203211830606, Cond. F
. R NSt D
Center Freq: 2.404000000 GHz

enter Freq 2.404000000 GHz Trig: Free Run AvglHold: 20120

NFE =
#Arten: 30 dB

Radio Std: None

AFGain:Low

06:46:06 PMMay 04, 2018

Radio Device: BTS

Ref Offset 14.14 dB
3/l Ref 20.00 dBm

Log

e [ ey Spectram Ansyae: - AP 2032118, 30606, Cond: - =
oo . G £ 06:50.38 PHay 03, 2018
Frequency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
WFE = Trig: FreeRun AvglHeld: 2020
AFGoimlow  #Amen: 30 d8 Radlo Device: BTS
Ref Offset 14.14 dB
0 dBidiv Ref 20.00 dBm
Log
Center Freq ‘ ‘ CenterFreq|

2.404000000 GHz|

Center 2.404 GHz

#Res BW 91kHz #VBW 270 kHz

Occupied Bandwidth Total Power 15.1 dBm
4.7131 MHz

Transmit Freq Error 13.504 kHz % of OBW Power 99.00 %

x dB Bandwidth 5.547 MHz x dB -26.00 dB

Span 20 MHz
#Sweep 100 ms

2441000000 GHz|

Center 2.441 GHz

200 Step! [#Res BW 91 kHz #VBW 270 kHz #Sweep 100ms|| 5 oocr SteP
|Auto Man lAuto Man
Occupied Bandwidth Total Power 15.7 dBm
Freq Offset 4.7470 MHz Freq Offset
0z Transmit Freq Error -4.887 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 5.613 MHz x dB -26.00 dB

Span 20 MHz|

LOW CHANNEL

MID CHANNEL

I NFE

[ Feywght Spectrum Aralyae: - AP0 ZRIZL18) 30606, Cond. F

J L F NSE D

Genter Freq: 2478000000 GHx
enter Freq 2.478000000 GHz ] veiroid: 20120

HFGainLow

Trig: Free Run
wAnen: 30 B

Ref Offset 14.14 dB
Bidiv Ref 20.00 dBm

Log

=
06:55:10 PMMay 04, 2018
Radio Std: None Frequency
Radio Device: BTS
CenterFreq|

2478000000 GHz|

Center 2.478 GHz
#Res BW 91 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 270 kHz

Total Power

4.7217 MHz
-53.778 kHz % of OBW Power
5.540 MHz x dB

‘Span 20 WHz,
#Sweep 100ms|[ 5 oo8nonrn
|Auto Man
14.4 dBm
Freq Offset
99.00 % o
-26.00 dB

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.2.3. LOW POWER HDR4

Antenna 4

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

2.3122

Middle

2441

2.2964

High

2478

2.2857

[ Kepoght Spectrum Anlyzes - AP0 203211830606, Cond. F
. R

[Center Freq 2.404000000 GHz
weE

Center Freq: 2.404000000 GHz
+ Trig: Free Run ‘AvgiHold: 20120
#anen: 30 4B

Radio Std: None

AFGain:Low

Radio Device: BTS

01:45:16 PMMay 04, 2018

[

Ref Offset 13,49 dB
Ref 20.00 dBm

(= Feysght Spectrum Analyzes - AP 2I032115) 30606, Cond. F

-

2.404000000 GHz|

Center 2.404 GHz

#Res BW 43 kHz #VBW 130 kHz

Occupied Bandwidth Total Power 7.05dBm
2.3122 MHz

Transmit Freq Error 4.812 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.723 MHz x dB -26.00 dB

Span 10 MHz
#Sweep 100 ms

e ; =T 01:50:56 P May 04,2018
Frequency enter Freq 2.441000000 GHz ComerFreg LUTON00GHE e St Nene Frequency
M arcaimlow | #Amen: 2048 Radio Device: BTS
Ref Offset 13.49 dB
L: dB/d Ref 20.00 dBm
og
Center Freq CenterFreq|

2441000000 GHz|

Center 2.441 GHz

Span 10 MHz|
1o tep) [#Res BW 43 kHz #VEW 130 kHz #sweep 100ms|| | ook SteP
|Auto Man lAuto Man
Occupied Bandwidth Total Power 6.68 dBm
Freq Offset 2.2964 MHz Freq Offset
0z Transmit Freq Error -6.775 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 2.647 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

[ eyt Spectrum Analyzes - AP 21032118) 30606,
T F

I NFE
HFGai

L
enter Freq 2.478000000 GHz

Cond. F

Center Freq: 2478000000 GHz
~ Trig: Free Run ‘AvgiHold: 20120
#anen: 30 4B

Ref Offset 13.49 dB
Ref 20.00 dBm

=
015544 PMMay 04,2018
Radio Std: None Frequency
Radio Device: BTS
CenterFreq|

2478000000 GHz|

Center 2.478 GHz

[#Res BW 47 kHz #VBW 130 kHz #sweep 100ms|| | ook SteP
lAuto Man

Occupied Bandwidth Total Power 6.68 dBm
2.2857 MHz FreqOffset
Transmit Freq Error -26.000 kHz % of OBW Power  99.00 % o+

x dB Bandwidth 2.683 MHz x dB -26.00 dB

Span 10 MHz|

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

2.2911

Middle

2441

2.3478

High

2478

2.3060

[ Kepoght Spectrum Anlyzes - AP0 203211830606, Cond. F
. R NSt D
Center Freq: 2.404000000 GHz

enter Freq 2.404000000 GHz Trig: Free Run AvglHold: 20120

NFE =
#Arten: 30 dB

Radio Std: None

AFGain:Low

02:00:36 PMMay 04, 2018

Radio Device: BTS

Ref Offset 14.14 dB
3/l Ref 20.00 dBm

Log

e [ ey Spectram Ansyae: - AP 2032118, 30606, Cond: - =
jos i £IN 02:05:41 PMMay 04,2018
Frequency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
T WFE = Trig: FreeRun AvglHeld: 2020
AFGoimlow  #Amen: 30 d8 Radlo Device: BTS
Ref Offset 14.14 dB
0 dB/div Ref 20.00 dBm
Log
Center Freq CenterFreq|

2.404000000 GHz|

2441000000 GHz|

Center 2.404 GHz Span 10 MHz CF Step Center 2.441 GHz Span 10 MHz| CF Step,
#Res BW 47 kHz #VBW 130 kHz #Sweep 100 ms 1.000000 MHz] #Res BW 43 kHz #VBW 130 kHz #Sweep 100 ms| 1.000000 MHz|
Occupled Bandwidth Total Power 6.82 dBm e - Occupied Bandwidth Total Power 7.01 dBm - -
2.2911 MHz Freqoffset 2.3478 MHz FreqOffset
Transmit Freq Error -12.063 kHz % of OBW Power  99.00 % O Hz Transmit Freq Error -21.449 kHz % of OBW Power  99.00 % O+

x dB Bandwidth 2,645 MHz x dB -26.00 dB x dB Bandwidth 2.662 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

NFE

[ Feywght Spectrum Aralyae: - AP0 ZRIZL18) 30606, Cond. F

J L F NSE D

Genter Freq: 2478000000 GHx
enter Freq 2.478000000 GHz ] veiroid: 20120

HFGainLow

Trig: Free Run
wAnen: 30 B

Ref Offset 14.14 dB
Bidiv Ref 20.00 dBm

Log

=
02:11:42 PMMay 04,2018
Radio Sid: None Frequency
Radio Device: BTS
CenterFreq|

2478000000 GHz|

Center 2.478 GHz
#Res BW 47 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 130 kHz

Total Power

2.3060 MHz
-35.661 kHz % of OBW Power
2.673 MHz x dB

Span 10 MHz,
#Sweep 100ms|[ | poforonrn
|Auto Man
7.00 dBm
Freq Offset
99.00 % o
-26.00 dB

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.2.4. LOW POWER HDRS8

Antenna 4

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

4.7466

Middle

2441

47116

High

2478

4.7348

[ Keght Specirum Ansyae: - AP0 Z0SELIEL 0606, Cond. F =) [ Feywght Spectrum Aralyae: - A#Y8 ZRIZL1E) 0605, Cond. F =
W & NSED 02:56.05 M May 04, 2018 . i £10
P . Frequency [ . Frequency
Genter Freq: 2.404000000 GHz Radio Std: None Genter Freq: 2441000000 GHz
enter Freq 2. 404003900 GHz —+~ Trig: Free Run AvglHold: 2020 R T 44100,?;?00 =k —»- Trig: Free Run AvgiHold: 2020
AFGainlow  #Amen: 30 6B Radio Device: BTS AFGainlow  #Atien: 30d8 Radio Device: BTS
Ref Offset 1349 4B Ref Offset 13.49 dB
10 dBJdiv Ref 20.00 dBm 0 dE Ref 20.00 dBm
Log Log
Center Freq CenterFreq|

2.404000000 GHz|

Center 2.404 GHz

2441000000 GHz|

Span 20 MHz

#Res BW 100 kHz #VBW 300 kHz #sweep 100ms|| 5000 SreP) [#Res BW 91 kHz #VBW 270 kHz #Sweep 100ms|| 5 oocr SteP
|Auto Man lAuto Man

Occupied Bandwidth Total Power 6.77 dBm Occupied Bandwidth Total Power 7.02 dBm
47466 MHz Freqoffset 4.7116 MHz FreqOffset
Transmit Freq Error 22.277 kHz % of OBW Power  99.00 % O Hz Transmit Freq Error 10.640 kHz % of OBW Power  99.00 % o+

x dB Bandwidth 5.542 MHz x dB -26.00 dB x dB Bandwidth 5.505 MHz x dB -26.00 dB

Center 2.441 GHz

Span 20 MHz|

LOW CHANNEL

MID CHANNEL

L
H
enter Freq 2.478000000 GHz B et Froa .M-g|H:|Id, 2020

(= Koyt Spectrum Analyzes - AP 2032118) 30606, Cond. F

Center Freq: 2478000000
NFE
#anen: 30 4B

AFGain:Low

Ref Offset 13.49 dB
dB/diy Ref 20.00 dBm

=
05,0233 PMMay 4, 2018
Radio Std: None Frequency
Radio Device: BTS
CenterFreq|

2478000000 GHz|

Center 2.478 GHz
#Res BW 91 kHz

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

#VBW 270 kHz

Total Power
4.7348 MHz
-34.111 kHz % of OBW Power
5.507 MHz x dB

6.81 dBm

#Sweep 100ms|[ 5 oo8nonrn

A Man

Freq Offset

99.00 % o

-26.00 dB

Span 20 MHz|

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

47911

Middle

2441

4.8028

High

2478

4.7207

[ Kepoght Spectrum Anlyzes - AP0 203211830606, Cond. F
. R NSt D
Center Freq: 2.404000000 GHz

enter Freq 2.404000000 GHz Trig: Free Run AvglHold: 20120

NFE =
#Arten: 30 dB

Radio Std: None

AFGain:Low

05:10:40 PMMay 04, 2018

Radio Device: BTS

Ref Offset 14.14 dB
3/l Ref 20.00 dBm

Log

e [ ey Spectram Ansyae: - AP 2032118, 30606, Cond: - =
jos i £IN 05:18:50 PMMay 04,2018
Frequency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
WFE = Trig: FreeRun AvglHeld: 2020
AFGoimlow  #Amen: 30 d8 Radlo Device: BTS
Ref Offset 14.14 dB
0 dB/div Ref 20.00 dBm
Log
Center Freq CenterFreq|

2.404000000 GHz|

2441000000 GHz|

Center 2.404 GHz Span 20 MHz CF Step Center 2.441 GHz Span 20 MHz| CF Step,
#Res BW 91kHz #VBW 270 kHz #Sweep 100 ms 2.000000 MH2] #Res BW 91 kHz #VBW 270 kHz #Sweep 100 ms| 2000000 MHz|
Occupled Bandwidth Total Power 6.89 dBm e - Occupied Bandwidth Total Power 7.04 dBm - -
4.7911 MHz Freqoffset 4.8028 MHz FreqOffset
Transmit Freq Error 23.608 kHz % of OBW Power  99.00 % O Hz Transmit Freq Error -30.699 kHz % of OBW Power  99.00 % O+

x dB Bandwidth 5.506 MHz x dB -26.00 dB x dB Bandwidth 5.620 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

NFE

[ Feywght Spectrum Aralyae: - AP0 ZRIZL18) 30606, Cond. F

J L F NSE D

Genter Freq: 2478000000 GHx
enter Freq 2.478000000 GHz ] veiroid: 20120

HFGainLow

Trig: Free Run
wAnen: 30 B

Ref Offset 14.14 dB
din Ref 20.00 dBm

Log

=
05.34:11 PMMay 04,2018
Radio Std: None Frequency
Radio Device: BTS
CenterFreq|

2478000000 GHz|

Center 2.478 GHz
#Res BW 91 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 270 kHz

Total Power

4.7207 MHz

-5.907 kHz
5.483 MHz

% of OBW Power
x dB

‘Span 20 WHz,
#Sweep 100ms|[ 5 oo8nonrn
|Auto Man
6.94 dBm
Freq Offset
99.00 % o
-26.00 dB

HIGH CHANNEL
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REPORT NO 12204475-E12V3 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-E12V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

8.3.1. HIGH POWER HDR4

Antenna 4

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)

Low 2404 2.0550 0.5
Middle 2441 2.0800 0.5
High 2478 2.0850 0.5

[ Keysight Spectrum Analyzer - AP:8.2032118), 30606, Cond. F o || ah ey [ Keysight Spectrum Anslyzes - APv8 2032115), 30606, Cond. F =
. ¢ z 02:21:54 P May 04, 2018 Fraquancy L F i | I MR R Frequency
#hvg Type: RIS TAcE[T =3 15 | #Avg Type: RMS Tace[} 535 6
PRRRN 2'4'“““,32"" G;m: Wide —e— Trig: Free Run Ar:fHo{:fm?o PRI 2"“""“,',12"“ G,,",ﬁ.m, .,.l Trig: Free Run Au;\an\’rmze
IFGoinlow  #Atten: 4008 IFGainow  HAtten: 40 dB
X Auto Tune| AR 2 Auto Tune
Ref Offset 13.49 0B o A Ref Offset 13,49 dB. o o =
0 aeidiv  Ref 30.00 dBm -0.183 dBj 10dsidiv  Ref 30,00 dBm =
Log Log
Center Freq| Center Freq
2404000000 GHz| 2441000000 GHz|
W [ ] StartFreq)| W | ’ StartFreq|
d I | 2401500000 GHz| | | 2438500000 GHz|
Stop Freq| Stop Freq
2406500000 GHz| 2.443500000 GHz|
CF Step| CF Step|
500.000 kHz| 500.000 kHz|
|Auto Man lAuto Man
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type, Scale Type
i 4
Center 2.404000 GHz Span 5.000 MHz [-°9 Lin] Center 2.441000 GHz Span 5.000 MHz|[-°8 Lin|
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts),
sTans s sTarus
[ Keysight Spectrum Analyzes - APV 2032115), 30606, Cond. F =
L G ac | [
#avg Type: RMS Fraquency
2'47“0,','120“ G,,",ﬁ.m, —= Trig: Free Run Avquo{g.e 20120
IFGainlow  #Atten: 40 6B
AM Auto Tune|
Ref Offset 13,49 dB. =
10dsidiv  Ref 30,00 dBm -1.192 dB
Log
Center Freq
2.4TBO0DO0O GHz|
‘ StartFreq|
2475500000 GHz|
Stop Freq|
2.480500000 GHz|
CF Step|
500.000 kHz|
Man|
Freq Offset
0 Hz|
Scale Type
i
Center 2.478000 GHz Span 5.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts),
. stamss
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2404

2.0800

0.5

Middle

2441

2.0950

0.5

High

2478

2.0850

0.5

0 dBidi
Log

s

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B
L 1 1 L [T I 102:46:47 PM May 04, 2018
Fhove Type: AMS Frequency Sy Type: RS =-|  Frequency
Lm Froq 240000000 GHE 1. e,y RIS = Lo
(FGoinLow  #Atten: 40dB IFGainiLow
ANk Auto Tune| WIKF Auto Tune
Ref Offset 14.14 dB Y Ref Offset 14.14 dB. Y
Ref 30.00 dBm 10 dBdi Ref 30,00 dBm
Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz
W ¢ StartFreq| K ’ StartFreq|
7 2401500000 GHz| 2438500000 GHz|
StopFreq| Stop Freq
2.406500000 GHz| 2443500000 GHz
CF Step | CF Step,
500,000 kHz] 600,000 kHz
lAuto Man lAuto Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 5.000 MHz [-°0 = Center 2.441000 GHz Span 5.000 MHz|[-°8 Lo
H#Res BV 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)
STars wsc Tamus
[ Keysight Spectrum Analyzer - A8 2032118 30606, Cond. F B
L G 1 02:50:35 PM May 04, 2018 F
enter Freq 2.478000000 GHz #Avg Type: RMS & requency
WFE— PNoTWide = Trig: FreeRun AvglHold: 2020
IFGoinLow  #Atien: 40 dB
AMkr1 Auto Tune|
Ref Offset 14.14 dB Y
10 deJdi Ref 30,00 dBm
Center Freq
2.478000000 GHz|
Wt [} StartFreq|
A 2 475500000 GHz|
StopFreq|
2.480800000 GHz|
CF Step
500,000 kHz
lauto Man
Freq Offset]
0z
Scale Type
iCenter 2.478000 GHz Span 5.000 MHz|[-°8 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)
wsa Sans
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.3.2. HIGH POWER HDRS8

Antenna 4
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2404 4.0400 0.5

Middle 2441

4.0720

0.5

2478

High

4.0480

0.5

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B
L I T 1 05:54:25 PM May 04, 2018 L [T I
E q #Avg Type: RMS ThacE s| Freausncy % #hvg Type: RMS Frequency
PRRR z.qmuuaeuo G::,:. Wide —w= Trig: Free Run Avamol: 2020 enter Freq 2447 un‘(‘)FEn() G::.: Wida ~+- Trig: Free Run Aol 220
(FGoinLow  #Atten: 40dB IFGainlow  #Atten: 40 B
AMKr1 3.040 MAZ Auto Tune| MKr 4,072 MH Auto Tune
Ref Offset 13.49 dB o S Ref Offset 1349 dB. !
gasa Ref 30.00 dBm 071 dBj 10.gevciv_Ref 30.00 dBm 1
Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz
» ) StartFreq| W ’ StartFreq|
2 2.400000000 GHz| A 2.437000000 GHz
StopFreq| Stop Freq
2.408000000 GHz| 2445000000 GHz
CF Step CF Step
800,000 kHz] 800,000 kHz
lAuto Man Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 8.000 MHz [-°0 = Center 2.441000 GHz Span £.000 MHz|[-°8 Lo
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 4.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts),
STars s Tamus

[ VeysightSpectnm Anahies - AP 2032118 30606, Comd. T
L i
enter Freq 2.478000000 GHz
WFE PNO-Wide —v= Trig: FreeRun

Y

IFGain:Low

#Avg Type: RMS
AvglHold: 2020

Frequency

#Atten: 40 dB

Ref Offset 13.49 dB

10deidiv__Ref 30,00 dBm

Auto Tune|

Center Freq
2.478000000 GHz|

Start Freq|
2.474000000 GHz|

StopFreq|
2.482000000 GHz

CF Step)
800,000 kHz|

lAuto Man|

Freq Offset]
0 H|

Scale Type

Center 2.478000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 8.000 MHz

Log Lin

Sweep 4.000 ms (1001 pts)
—

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2404 4.0560 0.5

Middle 2441

4.0480

0.5

High 2478

4.0240

0.5

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B

L 1 1 L [T I [08:51:58 PMMay 04, 2018

E Fhove Type: AMS Frequency % Sy Type: RS Thics) =-|  Frequency
enter Fre z.qmuuaeuo G::,:. Wide =+ Trig: Free Run Au;ﬂm;rzmu enter Freq 2.441 ““,Sl'ﬂ“" G::,: Wide — .‘ Trig: Free Run m;?m::fzmn
(FGoinLow  #Atten: 40dB IFGain:Low B
AMK Auto Tune| Auto Tune|
Ref Offset 14.14 dB Y Ref Offset 14.14 dB. .
0 devan Ref 30.00 dBm 19geidiv_ Ref 30.00 dBm -

Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz
» [} StartFreq)| " ¢ StartFreq|
A 2.400000000 GHz| . 2.437000000 GHz|
StopFreq| Stop Freq
2.408000000 GHz| 2445000000 GHz
CF Step CF Step
800,000 kHz] 800,000 kHz
! lAuto Man lAuto Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 8.000 MHz [-°0 = Center 2.441000 GHz Span £.000 MHz|[-°8 Lo

H#Res BV 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts)

usc STars wsc Tamus

LOW CHANNEL

MID CHANNEL

n:Low

[ VeysightSpectnm Anahies - AP 2032118 30606, Comd. T
L -
enter Freq 2.478000000 GHz
WFE PNO-Wide —v= Trig: FreeRun
IFGal

#Atten: 40 dB

Y

Frequency

06:56:30 PH May 02, 2018

#Avg Type: RMS
AvglHold: 2020

Ref Offset 14.14 dB

10deidiv__Ref 30,00 dBm

024 MHZ Auto Tune;

148 dB

Center Freq
2.478000000 GHz|

¢ Start Freq|
2 474000000 GHz|

Stop Freq|
2.482000000 GHz

CF Step
800,000 kHz
|Auto Man

Freq Offset]
0 H|

Scale Type

Center 2.478000 GHz

#VBW 300 kHz

Span 8.000 MHz|[-°¢ Lin)
Sweep 4.000 ms (1001 pts)
San

#Res BW 100 kHz
=

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.3.3. LOW POWER HDR4

Antenna 4
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2404 2.0750 0.5

Middle 2441

2.0600

0.5

2478

High

2.0750

0.5

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B
L 1 lul 1 01:46:34 PH May 04, 2018 L [T I N
E T Ty RS L “| Frequency E #hvg Type: RMS Fraquency
enter Fre z.qmuuaeuo G::,:. Wide =+ Trig: Free Run Au;ﬂmm‘zmzu enter Freq 2.441 ““,Sl'ﬂ“" G::,: Wide — .‘ Trig: Free Run m;?m::fzmn
(FGoinLow  #Atten: 40dB IFGainlow  #Atten: 40 dB
ATIKT Auto Tune| MRr = Auto Tune
Ref Offset 13.49 dB ! Ref Offset 1349 dB. !
0 g5idv__Ref 30,00 dBm 19 g8l Ref 30,00 dBm
Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz
StartFreq| StartFreq
| & 2.401500000 GHz| ) 2.438500000 GHz
i L
StopFreq| Stop Freq
2.406500000 GHz| 2443500000 GHz
CF Step CF Step
500,000 kHz] 600,000 kHz
lAuto Man Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 5.000 MHz [-°0 = Center 2.441000 GHz Span 5.000 MHz|[-°8 Lo
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts),
STars wsc Tamus

[ Veysight Spectram dnahycer - AP8 2092115 30608, Comd. ¥
L
enter Freq 2.478000000 GHz
NFE PNO: Wid

IFGain:Low

e~ Trig: FreeRun
#Atten: 40 dB

Y

#Avg Type: RMS
AvglHold: 2020

Frequency

Ref Offset 13.49 dB

10deidiv__Ref 30,00 dBm

Auto Tune|

Center Freq
2.478000000 GHz|

Start Freq|
2.475500000 GHz|

StopFreq|
2.480800000 GHz

CF Step)
500,000 kHz|

lAuto Man|

Freq Offset]
0 H|

Center 2.478000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 5.000 MHz

Scale Type
Log Lin

Sweep 2.533 ms (1001 pts),
—

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2404

2.0700

0.5

Middle

2441

2.0700

0.5

High

2478

2.0900

0.5

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B
L 1 1 02:02:06 PH May 04, 2018 F L [T I G 102:07:52 PM May 04, 2018 F
enter Freq 2.404000000 GHz #Avg Type: RMS Thace] 5 requency enter Freq 2.441000000 GHz ] #Avg Type: RMS 5% requancy
WE PRO-Wide = Trig: Free Run AvglHeld: 2020 v WE PO Wide s Trig: Free Run Avg|Held: 2020
Goinlow  #Atlen: 40 dB oF IFGain:Low B
ATKr1 2.070 1 Auto Tune| SWikT TAE Auto Tune|
Ref Offset 14.14 B -‘ e Ref Offset 14.14 dB o -
gasa Ref 30.00 dBm 628 dB 10.devciv_Ref 30.00 dBm 61 ¢

Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz|
Start Freq| StartFreq
. 2.401500000 GHz]| i ’ 2.438500000 GHz|
StopFreq| StopFreq
2.406500000 GHz 2.443500000 GHz|
CF Step CF Step
500,000 kHz 5600000 kHz
lAuto Man lAuto Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 5.000 MHz [-°9 Lin Center 2.441000 GHz Span 5.000 MHz|[-°2 Lin)

HRes B 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)

sc Smans wsa s

02:14:18 PMMay 02, 2018

#Avg Type: RMS

[ VeysightSpectnm Anahies - AP 2032118 30606, Comd. T
L -
enter Freq 2.478000000 GHz
WFE PNO-Wide —v= Trig: FreeRun
IFGal

n:Low

AvglHold: 2020

#Atten: 40 dB

Y

Frequency

Ref Offset 14.14 dB

10deidiv__Ref 30,00 dBm

Auto Tune|

Center Freq
2.478000000 GHz|

Start Freq|
2 475500000 GHz|

Stop Freq|
2.480800000 GHz

CF Step
500,000 kHz

lAuto Man|

Freq Offset]
0 H|

Scale Type

Center 2.478000 GHz
#Res BW 100 kHz
s

#VBW 300 kHz

Span 5.000 MHz|

Log Lin

P
Sweep 2.533 ms (1001 pts),
STan

HIGH CHANNEL
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

8.3.4. LOW POWER HDRS8

Antenna 4
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2404 4.0240 0.5

Middle 2441

4.0400

0.5

2478

High

4.0560

0.5

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B
: : - . 02:58:32 % May 04, 2018 Frequency L __ T 104:57:54 P May 04, 2018 Frequency
#Avg Type: RMS s #hvg Type: RMS S5
enter Fre z.qmuuaeuo G::,:. Wide =+ Trig: Free Run Au;ﬂmm‘zmzu enter Freq 2.441 ““,Sl'ﬂ“" G::,: Wide —»= Trig: Free Run m;?m::fzmn
(FGain:Low  #Atten: 4048 IFGainlow  #Afen: 40d8
AMKr1 4.024 MHZ Auto Tune| Auto Tune|
Ref Offset 13.49 dB o S Ref Offset 1349 dB.
o g/ Ref 30.00 dBm 1 dB 10 vy Ref 30.00 dBm
Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz
StartFreq| StartFreq
2.400000000 GHz| 2.437000000 GHz
i ¢ % )
i StopFreq| 1 Stop Freq
2.408000000 GHz| 2445000000 GHz
CF Step CF Step
800,000 kHz] 800,000 kHz
lAuto Man Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 8.000 MHz [-°0 = Center 2.441000 GHz Span £.000 MHz|[-°8 Lo
H#Res BV 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts)
STars s Tamus
[ Keysight Spectrum Analyzer - A8 2032118 30606, Cond. F B
L N 1 05:04:19 PM May 04, 2018 F
enter Freq 2.478000000 GHz #Avg Type: RMS 5 requency
WFE— PNoTWide = Trig: FreeRun AvglHold: 2020
(FGain:Low  #Atten: 4008
A\ Mk G Auto Tune|
Ref Offset 13.49 dB ! '
10 deJdi Ref 30,00 dBm 4
Center Freq
2.478000000 GHz|
StartFreq|
2.474000000 GHz|
3 ¢
i
StopFreq|
2.482000000 GHz|
CF Step
800,000 kHz
lauto Man
Freq Offset]
0z
Scale Type
iCenter 2.478000 GHz Span 8.000 MHz|[-°¢ Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts)
Sans
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REPORT NO 12204475-E12V3
FCC ID: BCG-E3233A

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

Antenna 3

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2404

4.0800

0.5

Middle

2441

4.0400

0.5

High

2478

4.0400

0.5

| Keysight Spectrum Analyzer - AP8.2(032118), 30606, Cond. F SN [ Keysight Spectrum Analyzer - APv6 HEI2118), 30605, Cond. F B
: : . U5eL1:37 % May 04, 2018 Frequency L .. T 105:20:14 P May 04, 2018 Frequency
#Avg Type: RMS Thace| s #hvg Type: RMS Tace] S5
enter Fre z.qmuuaeuo G::,:. Wide =+ Trig: Free Run Au;ﬂm;rzmu enter Freq 2.441 ““,Sl'ﬂ“" G::,: Wide — .‘ Trig: Free Run m;?m::fzmn
(FGoinLow  #Atten: 40dB IFGain:Low B
AMK Auto Tune| Auto Tune|
Ref Offset 14.14 dB Y Ref Offset 14.14 dB.
0 g5idv__Ref 30,00 dBm 19 g/l Ref 30,00 dBm
Center Freq Center Freq|
2.404000000 GHz| 2.441000000 GHz
StartFreq| StartFreq
2.400000000 GHz| 2.437000000 GHz
e ’ % ¢

StopFreq| Stop Freq
2.408000000 GHz| 2445000000 GHz
CF Step CF Step
800,000 kHz] 800,000 kHz
lAuto Man lAuto Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 2.404000 GHz Span 8.000 MHz [-°0 = Center 2.441000 GHz Span £.000 MHz|[-°8 Lo

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 4.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (1001 pts),

usc STars wsc Tamus

LOW CHANNEL

MID CHANNEL

T Foysght Spectram drotyees - AP 20211B 30606, Cor F e
L i T 05:40:20 P May 02, 2018 -
enter Freq 2.478000000 GHz #Avg Type: RMS ™ 56 Tequency
NFE— PNO-Wide —e= Trig: Free Run AvglHold: 2020
IFGainlow  #Aten: 40 dB

Ref Offset 14.14 B AMkr1 4.040 MHz Auta Tune

10.dvciv_ Ref 30.00 dBm 031 dB
Center Freq

2478000000 GHz|

Start Freq|
2 474000000 GHz|

Stop Freq|
2.482000000 GHz

CF Step
800,000 kHz
|Auto Man

Freq Offset]
0 H|

Scale Type

Center 2.478000 GHz

#Res BW 100 kHz #VBW 300 kHz
=

Span 8.000 MHz|[-°¢ Lin)
Sweep 4.000 ms (1001 pts)
San

HIGH CHANNEL
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REPORT NO 12204475-E12V3 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-E12V3

FCC ID: BCG-E3233A

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

8.4.1. HIGH POWER HDR4

Antenna 4
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2404 18.29 30 -11.71
Middle 2441 18.53 30 -11.47
High 2478 16.62 30 -13.38
Antenna 3
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 18.27 30 -11.73
Middle 2441 18.61 30 -11.39
High 2478 17.12 30 -12.88
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

8.4.2. HIGH POWER HDRS8

Antenna 4
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2404 18.37 30 -11.63
Middle 2441 18.61 30 -11.39
High 2478 17.22 30 -12.78
Antenna 3
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 18.33 30 -11.67
Middle 2441 18.62 30 -11.38
High 2478 17.19 30 -12.81
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

8.4.3. LOW POWER HDR4

Antenna 4
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2404 9.87 30 -20.13
Middle 2441 10.46 30 -19.54
High 2478 10.16 30 -19.84
Antenna 3
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 9.81 30 -20.19
Middle 2441 10.57 30 -19.43
High 2478 9.92 30 -20.08

Page 41 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-E12V3
FCC ID: BCG-E3233A

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

8.4.4. LOW POWER HDRS8

Antenna 4
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.08 30 -19.92
Middle 2441 10.46 30 -19.54
High 2478 9.73 30 -20.27
Antenna 3
Tested By: 30606
Date: 5/4/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 9.81 30 -20.19
Middle 2441 10.52 30 -19.48
High 2478 9.77 30 -20.23
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REPORT NO 12204475-E12V3 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-E12V3

FCC ID: BCG-E3233A

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

8.5.1. HIGH POWER HDR4

Antenna 4

Antenna 3

Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2404 15.75
Middle 2441 15.89
High 2478 14.02
Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MH2z2) (dBm)
Low 2404 15.83
Middle 2441 15.92
High 2478 14.63
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

8.5.2. HIGH POWER HDRS8

Antenna 4

Antenna 3

Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2404 15.61
Middle 2441 15.91
High 2478 14.63
Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MH2z2) (dBm)
Low 2404 15.65
Middle 2441 15.91
High 2478 14.63
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

8.5.3. LOW POWER HDR4

Antenna 4

Antenna 3

Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MH2z2) (dBm)
Low 2404 7.22
Middle 2441 7.81
High 2478 7.57
Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2404 7.19
Middle 2441 7.89
High 2478 7.36
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

8.5.4. LOW POWER HDRS8

Antenna 4

Antenna 3

Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2404 7.43
Middle 2441 7.91
High 2478 7.13
Tested By: 30606
Date: 5/4/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2404 7.19
Middle 2441 7.83
High 2478 7.16
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REPORT NO 12204475-E12V3 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

Page 48 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-E12V3
FCC ID: BCG-E3233A

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

8.6.1. HIGH POWER HDR4

Antenna 4

Channel
(MHz)

Frequency

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low 2404

-1.96

8

-9.96

Middle 2441

-1.02

8

-9.02

High 2478

-2.41

8

-10.41

[ eyt Spectram Arayzer - AP0 2TSZLLBL 30606, Com. T oo ] [ Feyoght Spectram Analyze: - APV 2TZ118) 0605, Com, - e
T R 12 L 5 7 0232
enter Freq 2.404000000 GHz #Avg Type: RMS Frequency enter Freq 2.441000000 GHz Avg Type: RMS Frequency
WFE PNOiWide -+ Trig: FreeRun AvglHold: 100/100 WFE FNGWide <5~ Trig: FreeRun AvalHold: 1001100
IFGainLow  #Atien: 36.dB \FoainLow  #Atten: 36 6B
Auto Tune| Auto Tune|
Ref Offset 13.49 dB Ref Offset 1349 dB.
0gaidlv__Ref 25.00 dBm o dmiciv__Ref 25.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
é StartFreq| ) StartFreq
2.402000000 GHz| 2.438000000 GHz|
StopFreq| Stop Freq
2.406000000 GHz| 2.443000000 GHz
CF Step CF Step
400,000 kHz 400,000 kHz
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
" . .
Center 2.404000 GHz Span 4.000 MHz| |-°2 Lin) Center 2.441000 GHz Span 4.000 MHz|[-°8 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts),
o — a o

0 dBidiv
og

(= Fepsght Spectrum Analyzer - AP8 200321161.30606, Cond. F
s« F

Ref Offset 13.49 dB
Ref 25.00 dBm

= o

12:39:30 P May 03, 2018
@Avg Type: RMS haC| : Frequency
RuglHold: 100/100 TrEElm

oer|P

Auto Tune|

i

Center Freq
2.478000000 GHz|

Start Freq|
2.476000000 GHz|

StopFreq|
2.480000000 GHz

CF Step
400,000 kHz
Man)|

Freq Offset|
0 Hz|

Scale Type

[#Res BW 3.0 kHz

Center 2.478000 GHz

#VBW 9.1 kHz

Span 4.000 MHz|[-°9 Lin
‘Sweep 135.5 ms (1001 pts),

HIGH CHANNEL
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REPORT NO 12204475-E12V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

Antenna 3

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2404 -1.62 8 -9.62

Middle 2441 -0.98 8 -8.98
High 2478 -2.28 8 -10.28

[ eyt Spectram Arayzer - AP0 2TSZLLBL 30606, Com. T ) [ Feyoght Spectram Analyze: - APV 2TZ118) 0605, Com, - =
T z sl 02:43.53 PHMay 04,2018 % L 5 7 0z 4,201
[ #Avg Type: RMS e Frequency ahvg Type: RMS : Frequency
e ey A e - oneer Fred ZAF0I000CHE |~ g v gl 0010
IFGainLow : \FoainLow  #Atten: 36 6B
Auto Tune| Auto Tune|
Ref Offset 14.14 dB Ref Offset 14.14 dB.
0 ey Ref 25.00 dBm o derdy__Ref 25.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
¢ StartFreq| [ StartFreq
2.402000000 GHz| 2.438000000 GHz|
StopFreq| Stop Freq
2.406000000 GHz| 2.443000000 GHz
CF Step CF Step
400,000 kHz 400,000 kHz
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
" . .
Center 2.404000 GHz Span 4.000 MHz| |-°2 Lin) Center 2.441000 GHz Span 4.000 MHz|[-°8 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts),
o — wsa o

[ Veysight Spectram dnahycer - AP8 2092115 30608, Comd. ¥ =

L I 02:51:14 PMMay 02,2018 -

enter Freq 2.478000000 GHz #Avg Type: RMS Tace] 56 requency

NFE PO Wide —e= Trig: Free Run AvglHold: 1001100 oy

IFGainlow  #Atten: 36 dB o7

Auto Tune|
Ref Offset 14.14 dB

10 dBidr Ref 25.00 dBm

Center Freq
2.478000000 GHz|

0 StartFreq)
2.476000000 GHz|

StopFreq|
2.480000000 GHz

CF Step
400,000 kHz
|Auto Man)|

Freq Offset|
0 Hz|

Scale Type
i

Center 2.478000 GHz Span 4.000 MHz|[-°9 Lin
[#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 135.5 ms (1001 pts),

HIGH CHANNEL

Page 50 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-E12V3

FCC ID: BCG-E3233A

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

8.6.2. HIGH POWER HDRS8

Antenna 4

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2404

-4.56

8

-12.56

Middle

2441

-3.47

8

-11.47

High

2478

-5.13

8

-13.13

[ eyt Spectram Arayzer - AP0 2TSZLLBL 30606, Com. T oo ] [ Feyoght Spectram Analyze: - APV 2TZ118) 0605, Com, - e
0 z sl 15:56:28 PHMay 04, 2018 L 5 7 05:15:25 P May 04, 2018
enter Freq 2.404000000 GHz #Avg Type: RMS TR Frequency enter Freq 2.441000000 GHz Avg Type: RMS T 3 Frequency
WFE PNOiWide -+ Trig: FreeRun AvglHold: 100/100 WFE FNGWide <5~ Trig: FreeRun AvalHold: 1001100
IFGainLow  #Atien: 36.dB IFGainlow  HARen: 36 dB
Auto Tune| Auto Tune|
Ref Offset 13.49 dB Ref Offset 1349 dB.
0gaidlv__Ref 25.00 dBm o dmiciv__Ref 25.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| s StartFreq
O 2.400800000 GHz| 2437500000 GHz|
StopFreq| Stop Freq
2.407500000 GHz| 2.444500000 GHz
CF Step CF Step
700.000 kHz| 700.000 kHz|
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
" " .

Center 2.404000 GHz Span 7.000 MHz |-°2 Lin) Center 2.441000 GHz Span 7.000 MHz|[-°8 Lin|

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 237.1 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 237.1ms (1001 pts),

LOW CHANNEL

MID CHANNEL

Ref Offset 13.49 dB
Ref 25.00 dBm

0 dBidiv
og

(= Fepsght Spectrum Analyzer - AP8 200321161.30606, Cond. F
s« F

#Avg Type: RMS
AvglHold: 100/100 TreE| M,
oerlP

= o

06:37:36 PMMay 04, 2018
ce] - Frequency

Auto Tune|

i

Center Freq
2.478000000 GHz|

Start Freq|
2.474500000 GHz]|

StopFreq|
2.481600000 GHz

CF Step
700,000 kHz]
Man)|

Freq Offset|
0 Hz|

Scale Type

Center 2.478000 GHz

#VBW 9.1 kHz

Span 7.000 MHz|[-°9 Lin

[#Res BW 3.0 kHz

‘Sweep 237.1 ms (1001 pts),

HIGH CHANNEL
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REPORT NO 12204475-E12V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

Antenna 3

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2404 -4.37 8 -12.37

Middle 2441 -3.68 8 -11.68
High 2478 -4.83 8 -12.83

[ eyt Spectram Arayzer - AP0 2TSZLLBL 30606, Com. T ) [ Feyoght Spectram Analyze: - APV 2TZ118) 0605, Com, - =
0 z sl [ TR p—— L 5 7 [ TR p—
#Avg Type: RMS ace| Avg Type: RMS ace :
- Wide —=— Trig: Free Run Au;ﬂ';ﬂmm '-‘€|“ B 2'44100.9;200 G::.(z, Wide —+~ Trig: Free Run m;?nﬂfmm TrFE[M:
IFGaln:Low g oerl? IFGabneLow #Aten: 36 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 14.14 dB Ref Offset 14.14 dB.
0 ey Ref 25.00 dBm o derdy__Ref 25.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| ¢ StartFreq
0 2.400800000 GHz| 2437500000 GHz|
StopFreq| Stop Freq
2.407500000 GHz| 2.444500000 GHz
CF Step CF Step
700.000 kHz| 700.000 kHz|
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
" " .
Center 2.404000 GHz Span 7.000 MHz |-°2 Lin) Center 2.441000 GHz Span 7.000 MHz|[-°8 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 237.1 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 237.1ms (1001 pts),
o — wsa o

[ Veysight Spectram dnahycer - AP8 2092115 30608, Comd. ¥ =

L I 0:57:15 P May 02,2018 -

enter Freq 2.478000000 GHz #Avg Type: RMS Tace| 56 requency

NFE PO Wide —e= Trig: Free Run AvglHold: 1001100 oy

IFGainlow  #Atten: 36 dB o7

Auto Tune|
Ref Offset 14.14 dB

10 dBidr Ref 25.00 dBm

Center Freq
2.478000000 GHz|

Start Freq|
0 2.474500000 GHz]|

StopFreq|
2.481600000 GHz

CF Step
700,000 kHz]
|Auto Man)|

Freq Offset|
0 Hz|

Scale Type
i

Center 2.478000 GHz Span 7.000 MHz|[-°9 Lin
[#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 237.1 ms (1001 pts),

HIGH CHANNEL
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REPORT NO 12204475-E12V3

FCC ID: BCG-E3233A

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

8.6.3. LOW POWER HDR4

Antenna 4

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2404

-9.78

8

-17.78

Middle

2441

-10.29

8

-18.29

High

2478

-10.26

8

-18.26

[ eyt Spectram Arayzer - AP0 2TSZLLBL 30606, Com. T oo ] [ Feyoght Spectram Analyze: - APV 2TZ118) 0605, Com, - e
T A OF L 5 7 052
enter Freq 2.404000000 GHz #Avg Type: RMS Frequency enter Freq 2.441000000 GHz Avg Type: RMS Frequency
WFE PNOiWide -+ Trig: FreeRun AvglHold: 100/100 WFE FNGWide <5~ Trig: FreeRun AvalHold: 1001100
IFGainLow  #Atien: 36.dB IFGainlow  HARen: 36 dB
Auto Tune| Auto Tune|
Ref Offset 13.49 dB Ref Offset 1349 dB.
0gaidlv__Ref 25.00 dBm o dmiciv__Ref 25.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| StartFreq
O 2.402000000 GHz| <> 2.438000000 GHz|
StopFreq| Stop Freq
2.406000000 GHz| 2.443000000 GHz
CF Step CF Step
400,000 kHz 400,000 kHz
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
" . .
Center 2.404000 GHz Span 4.000 MHz| |-°2 Lin) Center 2.441000 GHz Span 4.000 MHz|[-°8 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts),

LOW CHANNEL

MID CHANNEL

(= Fepsght Spectrum Analyzer - AP8 200321161.30606, Cond. F
s« F

Ref Offset 13.49 dB
Ref 25.00 dBm

0 dBidiv
og

= o

01:57:20 PMMay 04, 2018

#Avg Type: RMS Tace| g| Froauency
‘AvglHold: 100/100 e M
oerl®

Auto Tune|

i

Center Freq
2.478000000 GHz|

Start Freq|
2.476000000 GHz|

StopFreq|
2.480000000 GHz

CF Step
400,000 kHz
Man)|

Freq Offset|
0 Hz|

Scale Type

Center 2.478000 GHz
[#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 4.000 MHz|[-°9 Lin
‘Sweep 135.5 ms (1001 pts),

HIGH CHANNEL

Page 53 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-E12V3 DATE: 8/10/2018
FCC ID: BCG-E3233A IC: 579C-E3233A

Antenna 3

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2404 -9.87 8 -17.87

Middle 2441 -9.27 8 -17.27
High 2478 -9.57 8 -17.57

[ eyt Spectram Arayzer - AP0 2TSZLLBL 30606, Com. T ) [ Feyoght Spectram Analyze: - APV 2TZ118) 0605, Com, - =
0 z sl L T TR p— L 5 7 T TCH TN p—
#Avg Type: RMS ace| Avg Type: RMS ace :
- Wide —=— Trig: Free Run Au;ﬂ';ﬂmm |“ B 2'44100.9;200 G::.(z, Wide —+~ Trig: Free Run m;?nﬂfmm TrFE[M:
IFGaln:Low g TIP IFGabneLow #Aten: 36 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 14.14 dB Ref Offset 14.14 dB.
0 ey Ref 25.00 dBm o derdy__Ref 25.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| StartFreq
0 2.402000000 GHz| 0 2.438000000 GHz|
StopFreq| Stop Freq
2.406000000 GHz| 2.443000000 GHz
CF Step CF Step
400,000 kHz 400,000 kHz
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
" " .
Center 2.404000 GHz Span 4.000 MHz| |-°2 Lin) Center 2.441000 GHz Span 4.000 MHz|[-°8 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts),
o — wsa o

[ Veysight Spectram dnahycer - AP8 2092115 30608, Comd. ¥ =

L I 02:14:56 P May 02,2018 -

enter Freq 2.478000000 GHz #Avg Type: RMS Tace] 56 requency

NFE PO Wide —e= Trig: Free Run AvglHold: 1001100 oy

IFGainlow  #Atten: 36 dB o7

Auto Tune|
Ref Offset 14.14 dB

10 dBidr Ref 25.00 dBm

Center Freq
2.478000000 GHz|

Start Freq|
2.476000000 GHz|

StopFreq|
2.480000000 GHz

CF Step
400,000 kHz
|Auto Man)|

Freq Offset|
0 Hz|

Scale Type
i

Center 2.478000 GHz Span 4.000 MHz|[-°9 Lin
[#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 135.5 ms (1001 pts),

HIGH CHANNEL
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