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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: SMARTPHONE
MODEL: A2161, A2219, AND A2220
SERIAL NUMBER: G6TYWO007N397 (Conducted), G6TYWO009N395 (Radiated)
DATE TESTED: APRIL 16, 2019 — AUGUST 21, 2019
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. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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:
ey Z L
Chin Pang Tony Li
Project Engineer/Operations Leader Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd.
O Chamber A (IC:2324B-1) O Chamber D (IC:22541-1) O Chamber | (IC: 2324A-5)
O Chamber B (IC:2324B-2) X Chamber E (IC:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (IC:2324B-3) X Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
X Chamber G (IC:22541-4) O Chamber L (IC: 2324A-3)
O Chamber H (1C:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0

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

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

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

5.1. EUT DESCRIPTION

The EUT is a smartphone with multimedia functions (music, application support, and video), cellular
GSM, GPRS, EGPRS, UMTS, LTE, TD-SCDMA, CDMA, IEEE 802.11a/b/g/n/ac/ax, Bluetooth, Ultra-Wide
band, GPS and NFC. All models support at least one UICC based SIM. The second SIM, if present, is
either UICC based pSIM (physical SIM) or e-SIM (electronic SIM). The device has a built-in inductive
charging receiver. The rechargeable battery is also 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 | Output
(MHz) Power Power
(dBm) (mW)
LowPouer HDRY oo e
Antenna 4 High Power 2404 - 2478 HDRS 15.45 35.08
Low Power 9.79 9.53
LowPoner HORY GG T 7%
Antenna 3 High Power 2404 - 2478 LDRS 1523 | 33.34
Low Power 9.78 9.51
High Power HDRA 17.46 55.72
BF, Antenna 4 + Low Power 2404 - 2478 12.10 16.22
Antenna 3 High Power HDRS 18.27 67.14
Low Power 12.31 17.02
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Range Ant. 4 (Core 0) | Ant. 3 (Core 1)
(GHz) (dBi) (dBi)
2.4 -0.9 -2.3
54. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was FW Version: 17.1.140.1283.
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5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on both Ant 4 (Antenna 4)
and Ant 3 (Antenna 4), it was determined that X (Flatbed) orientation was the worst-case
orientation for Ant 4, Ant 3 and 2TX beamforming.

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.
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.

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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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

laptop Apple A1398 C02PM012G3QD QDS-BRCM1069
Laptop AC/DC adapter | Liteon Technology | PA-1450-BA1l B123 NA
EUT AC Adapter Apple A1385 D29325SMO03XDHLHC9 NA
/O CABLES

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

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

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

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

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS Above 1 GHz

Antenna/Amp

Spectrum Analyzer

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

i
Antenns/Amp Radiated Test

-

AC/DC Adapter

AC Source/ LISN Conducted Test

I
1
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I
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EUT 5,

EMI Receiver

Laptop

AC/DC Adapter

AC Source/ LISN Conducted Test

— e e e . i — — — — T — — T — —————
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05r02, Section 6.

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Measurement using gated average power
meter

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection

Band-edge: ANSI C63.10 Subclause -11.13.3.3 Integration method -Trace averaging with
continuous transmission at full power

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

NOTE: All conducted antenna port tests for Beamforming applied the same test procedures as
BLE 1Mbps and BLE 2Mbps normal modes
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7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T345 04/20/2019
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T742 12/15/2019
Spectrum Analyzer, PXA 3Hz .
to 50GHz Keysight N9030A T342 01/23/2020
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 05/10/2019
*Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T491 05/30/2019
Spectrum Analyzer, PXA 3Hz .
t0 44GHz Keysight N9030A-544 T1113 01/22/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 03/22/2020
Amplifier, 1 to 18GHz Miteq AMF-4D-01000800-30-29 T1169 09/15/2019
Spectrum Analyzer, PXA 3Hz .
10 44GH2 Keysight N9030A T1466 01/23/2020
*Antenna Horn, 18 to 26GHz ARA MWH-1826 T447 06/16/2019
Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/23/2020
Power Metggéﬁé‘f“es single Keysight N1911A PRE0126090 01/29/2020
*Power Sensor Keysight N1921A T1228 07/10/2019
Antenna, Broadband Hybrid, .
30MHz to 3GHz SunAR rf motion JB3 TA77 07/24/2019
Amplifier, 9KHz to 1GHz, 32dB INS%’{\'L?,\'/\"'EANT 310 T834 06/01/2020
Spectrum Analyzer, PXA 3Hz .
10 44GHz Keysight N9030A T905 1/24/2020
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 02/14/2020
Power Cable_, L|_ne Conducted UL PG1 T861 08/31/2019
Emissions
*LISN for Conducted Emissions .
CISPR-16 Fischer 50/250-25-2-01 T1310 06/19/2019

UL AUTOMATION SOFTWARE

Radiated Software
Conducted Software
AC Line Conducted Software

UL
UL
UL

UL EMC
UL EMC
UL EMC

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

*Testing is completed before equipment expiration date and/or set to test after calibration was

completed.
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FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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 TxBF 2.569 2.569 1.000 100.00% 0.00 0.010
HDR8 TxBF 2.569 2.569 1.000 100.00% 0.00 0.010
HDR4 2.569 2.569 1.000 100.00% 0.00 0.010
HDRS8 2.569 2.569 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
= xﬂsgmwm..mm,-wsmnmms,cwm — — o |- ) = MMSMMMIMMB-WSWSI?’A!HTS.(WSFI U = e
] ‘Avg Type: Voltage Frequency Avg Type: Voltage 3 ;| Frequency
R o i R 2 putoTune]
10 dBidiv Ref 30.00 dBm 10 dBidi Ref 30.00 dBm
Center Freq| Center Freq|
0 2.480000000 GHz| O 2.480000000 GHz|

StartFreq|
2 480000000 GHz|

StartFreq
2480000000 GHz|

Stop Freq| Stop Freq
2.480000000 GHz, 2.4B0000000 GHz|
Center 2.480000000 GHz Span 0 Hz CF Step Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.533 ms (1001 pts) 8.000000 MHz] Res BW 8 MHz #VBW 50 MHz Sweep 8.533 ms (1001 pts) 8.000000 MHz
Auto Man lauto Man|
0 s SN A - | eclvood sl [ ncion Trcrosworlfovcion e Rl
i N 1.608 ms 26 dBm i N t 1.698 ms 4.68 dBm
2 A1 t (A 2569 ms (A) 0.47 dB 2 a1 t (8 2569 ms (A) 0.51d8
3 a1 toia) 25669 ms (4) 047 dB Freq Offset| 3 a1 t & 2569 ms (A) 061d8 FreqOffset
4 0 Hz] 4 OHz
5 5
] 6
7 7
8 Scale Type| g Scale Type|
9 ]
10 10 i
1 1 ad LU " 1 e L
usc stane wsa sTamus
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[ Keyght Specirum Ansyze: - AP SISUSI8152275, Cond 12 = ] [ Feyoght Spectrum Arslyae: - APV SRISII 275, Cond 12 = e
L 5 0Q LIGN Al 08:45:31 A Jun 30, 2019 L i = 08:47:31 MM un 30,2018
| Avg Type: Voltage mace[ 3 osg| Freauency Avg Type: Voltage e[ 5o5g|  Freauency
NFE PNO:Fast ~o- Trig: FreeRun P st WFE  PNO:Fast -+ 11i0: FreeRun
IFGainlow  Atten: 40dB IFGainiow  Atten:40d8
~ Auto Tune| T Auto Tune|
AMKr2 AMKr2
"I“;H'd v__Ref 30.00 dBm I\r'(-‘s-:‘a v Ref 30.00 dBm
Center Freq| Center Freq|
‘ 2.480000000 GHz| () . 2.480000000 GHz|
Start Freq| StartFreq
2.480000000 GHz| 2.4B0000000 GHz|
Stop Freq| Stop Freq
2480000000 GHz| 2480000000 GHz|
Center 2.480000000 GHz Span 0 Hz CF Step Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.533 ms (1001 pts) 8.000000 MHz] Res BW 8 MHz #VBW 50 MHz Sweep 8.533 ms (1001 pts) 8.000000 MHz
Auto Man lauto Man|
IS I Y| [ runcrion T runcrionworil FuNcTON vaiue T s s L _runcrion | FuncronworH]cuncrion e
i N t 1.608 ms 372dBm i N t 1.698 ms 5.07 dBm
A1 t (A 2569 ms (A) 0.26 dB = t (8 2569 ms (A) 1.03d8
3 a1 toia) 25669 ms (4) 026 dB Freq Offset| 3 a1 t & 2669 ms (A) 103d8 FreqOffset
4 0 Hz] 4 OHz
5 5
] 6
7 7
8 Scale Type g Scale Type
9 ]
10 10 i
i 1 ko " - e Ho
s sTans sc smarus

HDR4

HDRS8
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DATE: 8/21/2019
IC: 579C-E3306A

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. HIGH POWER HDR (

Antenna 4

HDR4)

Channel

99% Bandwidth
(MHZz)

Frequency
(MHZz)

Low

2404 2.3272

Middle

2441 2.3262

High

2478 2.3272

[ Koyt Spectrum Anslyzer - APVL00D7ISLOLIAL, Conucted F =)l [ Kyt Specirum Ansiyass - APVl0BOTIELS) 1431, Comducted P e
C % 10 = m 11400 440122, 2018 . ; : £y 115220 012, 2018
enter Freq 2.404000000 GHz Genter Freq: 2.4 GHz Radio Std: None Frequency enter Freq 2.441000000 GHz Center Freq: 2 41003000 GHz Radio Std: None Frequency
NFE o= Trig: Free R AvglHold: 20120 [ WFE == Trig: Free Run AvglHold: 20/20
AFGain:Low #Anen: 30 dB Radio Device: BTS #FGain:Low #Anen: 30 dB Radio Device: 8BTS
Ref Offset 17.23 dB Ref Offset 17.26 dB
10 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Leg Log
Center Freq| Center Freq|

2.404000000 GHz|

2.441000000 GHz|

Center 2.404 GHz Span 10 MHz CF Step Center 2.441GHz Span 10 MHz| CF Step,
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms 1.000000 MHz| #Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 1.000000 MHz|
Auto Man| Auto Man|
Occupied Bandwidth Total Power 12.2dBm Occupied Bandwidth Total Power 12.6 dBm
2.3272 MHz FreqOffset] 2.3262 MHz FreqOffset]
Transmit Freq Error -2.757 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error 433 Hz % of OBW Power  99.00 % OHz
x dB Bandwidth 2.750 MHz x dB -26.00 dB x dB Bandwidth 2.751 MHz x dB -26.00 dB
s s
[ Keysight Spectram Analyzes - APv10 BS71819) 15431, Conducted F o - el
L F 1 T A ALIGN 12:00:12 PMJul 22, 2015
Eﬂ'ﬂ!f Freq 2.478000000 GHz Center Freq: 2.478000000 GHz Radio Std: None Frequancy
=5 WFE = Trig: Free Run AvgiHold: 20120
#AFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 17.28 dB
0By Ref 20.00 dBm
Log
Center Freq|
2.4T8000000 GHz|
Center 2.478 GHz Span 10 MHz| CF Step
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms, 1.000000 MHz|
lAuto Man
Occupied Bandwidth Total Power 12.7 dBm
2.3272 MHz FreqOffset|
Transmit Freq Error -643 Hz % of OBW Power  99.00 % o+
x dB Bandwidth 2.756 MHz x dB -26.00 dB
wea [
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Antenna 3

Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2404 2.3303

Middle

2441 2.3288

High

2478 2.3266

2404000000 GHz|

[ Veyoioht Specirum Amalyeer  APADODTIRISLINL Conducted F e [ Veysght Spectram dnshyeer - APvI0 DIVTIEISL IS, Conducied P e
L G g - 11:48:22 AM Jul 22, 2019 L 1 I T N [11:56:38 &84 Jul 22, 2019
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: None Frequency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
— NE == Trig: Free Run AvglHold: 2020 == NPT == Trig: Fres Run Avg|Hold: 20/2
#FGaindLow #Atten: 30 dB Radio Device: BTS #FGaindow #Atten: 30 dB Radio Device:BTS
Ref Offset 17 dB Ref Offset 17.04 dB
Ref 20.00 dBm I\. dBidiv Ref 20.00 dBm
o
Center Freq| Center Freq

2.441000000 GHz|

Center 2.404 GHz
#Res BW 47 kHz

#VBW 150 kHz

Span 10 MHz,
#Sweep 100 ms|

Occupied Bandwidth Total Power 11.9 dBm
2.3303 MHz
Transmit Freq Error -2.387 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.773 MHz x dB -26.00 dB
o gsrans,

Center 2441 GHz

Span 10 MHz

1 oamenep #Res BW 47 kHz #VBW 150 kHz #Sweep 100ms,
e o Occupied Bandwidth Total Power 12.4 dBm
Freq Offset 2.3288 MHz
OHz Transmit Freq Error 23 Hz % of OBW Power  99.00 %
x dB Bandwidth 2.773 MHz x dB -26,00 dB
[

CF Step)
1.000000 MHz|

tto Man|

Freq Offset]
0 H|

LOW CHANNEL

MID CHANNEL

[ Feyoght Spectrum Arslyae - APVIQNTISISL IS, Conducted F =
L i 0 NSED LIGN Al 12:03:26 PM 22, 2018

enter Freq 2.478000000 GHz Center Freq: 2478000000 GHz Radic Std: None Fraquency

1 NPT = Trig: FreeRun AvglHold: 20120
AFGainlow  #Atsn: 30 6B Radio Device: BTS
Ref Offset 17.07 dB

0 dBJdiv. Ref 20.00 dBm

Log
Center Freq|

2 478000000 GHz|

Center 2478 GHz Span 10 MHz| CF Step,
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 1.000000 MHz|
Occupied Bandwidth Total Power 12.4 dBm e o
2.3266 MHz FreqOffset|
Transmit Freq Error 0 Hz % of OBW Power 99.00 % OHz

x dB Bandwidth 2.750 MHz x dB -26.00 dB

ans

HIGH CHANNEL
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

8.2.2. HIGH POWER HDR (HDRS8)

DATE: 8/21/2019
IC: 579C-E3306A

Antenna 4

Channel

Frequency
(MH2z)

99% Bandwidth
(MH2z)

Low

2404

47771

Middle

2441

4.7204

High

2478

4.7074

= o Conducted 12 = [ Kyt Speciram Ansiyaer - API0 D LTZ310) 84365, Comducted FZ e
C : 7 ENsEl g 12.12:59 P 2 21,2018 . ; ) m 0238101 P2 2, 2019
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: None Frequency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio St: None Fraailsncy
NFE == Trig: Free Run ‘AvglHold: 20720 e = Trig: Free Run ‘AvalHold: 20120
#FGalnLow #Aren: 30 d8 Radio Device: BTS #FGainLow #Anten: 30 dB Radio Device: BTS
Ref Offset 13.3 dB Ref Offset 13.32 dB
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2404000000 GHz| 2441000000 GHz|
Center 2.40400 GHz Span 20.00 MHz| CF Stey Center 2.44100 GHz Span 20.00 MHz| CF Stej
#Res BW 300 kHz #VBW 270 kHz #Sweep 100 ms| 2000000 MHF; #Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms 2000000 MHF;
lAuto Man lAuto Man
Occupied Bandwidth Total Power 11.9 dBm Occupied Bandwidth Total Power 12.0 dBm
4.7771 MHz FreqOffset 4.7204 MHz FreqOffset
Transmit Freq Error 21.015 kHz % of OBW Power  99.00 % OHz Transmit Freq Error 14.790 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 5,835 MHz x dB -26.00 dB x dB Bandwidth 5.698 MHz x dB -26.00 dB
s Stans, wsa amans,
s - ARI0D. Condusted P2 R
. ; ) LG 134228 P g 21,2019
enter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz Radio Std: None Frequency
—1 NFE —». Trig: Free Run Avg|Hold: 20120
#FGalnLow #Aren: 30 dB Radio Device: BTS
Ref Offset 13.35 dB
0cEidy_ Ref 20.00 dBm
Log
Center Freq|
2.4TB000000 GHz|
Center 247800 GHz Span 20.00 MHz| CF Step
i#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms|
lAuto Man|
Occupied Bandwidth Total Power 12.0 dBm
4.7074 MHz FreqOffset|
Transmit Freq Error 5.825 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 5.673 MHz x dB -26.00 dB
wsa Smans,
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Antenna 3

Channel

99% Bandwidth
(MH2z)

Frequency
(MH2z2)

Low

2404 4.7280

Middle

2441 4.7190

High

2478 4.7240

[ Weygh Specirum Aryes: - API00 JTZIIS) 44366, Comducted FZ e e [ Foyight Spectram Aratyee - APV IO D L2310} #4366, Comucted 12 =
L = . ENSE an 13:36:07 PH2ug 21, 2019 L i T T 03:39:35 PM Aug 21, 2018
c Freq: 2.404000000 GH: Radio Std: No Frequancy c Freq; 2.441000000 GH: Radio Std: Ny Frequency
bﬂ“ar Froq ZADA000000 GHz ] groiwFrog 2aueeoogs e o St None - ] T rreern  gbotd: 207 o P ton
HFGainlow  #Amen: 30d8 Radio Device: BTS AFGainiow  #Amen: 30dB Radio Device: BTS
Ref Offset 13.3 dB Ref Offset 13.33 dB
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.404000000 GHz| 2.441000000 GHz|
Center 2.40400 GHz Span 20.00 MHz| Center 244100 GHz Span 20.00 MHz| CF Step
#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms 2.000000 MHz| #Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms| 2000000 MHz
lAuto Man lauta Man|
Occupied Bandwidth Total Power 11.9 dBm Occupied Bandwidth Total Power 12.1 dBm
4.7280 MHz Pp— 4.7190 MHz Freqoftest
Transmit Freq Error 16.535 kHz % of OBW Power 99.00 % Ok Transmit Freq Error 16.942 kHz % of OBW Power 98.00 % o+
x dB Bandwidth 5.703 MHz x dB -26.00 dB x dB Bandwidth 5.696 MHz x dB -26.00 dB
o smans sc s

[ Keromght Spectrum Ansiyces - APv10.0 J7Z3L9), H366, Comdted F2 = e
L 5 . T G 13:43:27 P Aug 21, 2018

enter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz Radio Std: None Fraqueney

I NFE o= Trig: Free Run AvglHold: 2020
#FGaindlow  HAmen: 30 dB Radio Device: BTS
Ref Offset 13.36 dB

0 dB/d) Ref 20.00 dBm

Log
Center Freq

2478000000 GHz|

Center 2.47800 GHz
#Res BW 91 kHz

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Span 20.00 MHz

#VBW 300 KHz #Sweep 100ms|| 5 ook SieP|
lauto Man|
Total Power 12.1 dBm
47240 MHz Freqoffset
9.904 kHz % of OBW Power  99.00 % O H
5604 MHz ~ xdB -26.00 dB

Tams)

HIGH CHANNEL
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8.2.3. LOW POWER HDR (HDR4)

Antenna 4

Channel

Frequency
(MH2z)

99% Bandwidth
(MH2z)

Low

2404

2.3164

Middle

2441

2.3168

High

2478

2.3123

[ Xeyeight Spectram Analyzer - APAIDITIATSLIBL, Conducied T e e [ Fepsght Spectram Anayzer - APvIODITIEISL1BG31, Conducied e
L G I g - 1 2:07 &M Jul 22, 2019 L I 1 T N [11:21:15 &4 Jul 22, 2018
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Rym‘u Std: None ’ Frequency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz n,:iu; ;m: None ! Frequency
— WE 5= Trig: FreeRun AvglHold: 2020 — WE —+= Trig: Fres Run AvgHold: 20/2
#FGainLow #Atten: 30 dB Radio Device: BTS #FGaindow #Atten: 30 dB Radio Device:BTS
Ref Offset 17.23 dB Ref Offset 17.26 dB
odsidly Ref 20.00 dBm 0y Ref 20.00 dBm
Log Log
Center Freq| Center Freq
2.404000000 GHz 2.441000000 GHz|
Center 2.404 GHz Span 10 MHz, CF Step Center 2441 GHz Span 10 MHz CF Step
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 1.000000 MHz #Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 1.000000 MHz|
lauto Man lAuto Man
Occupied Bandwidth Total Power 6.54 dBm Occupied Bandwidth Total Power 6.75 dBm
2.3164 MHz FreqOfiset 2.3168 MHz FreqOfset
Transmit Freq Error 3.504 kHz % of OBW Power  99.00 % OHz Transmit Freq Error 3.277 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 2.731 MHz x dB -26.00 dB x dB Bandwidth 2.757 MHz xdB -26.00 dB
s s = [rRm—

NPT

[ Feywght Spectrum Anatyze - APVIO NITIBISLISNEL Conducted F
i 5 g .
enter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz
Rur AvglHold: 2020

#FGain-Low

] 11:28:46 8201 22, 2018
Radio Std: None
= Trig: Free Run

#Anen: 30 dB Radio Device: BTS

R

Ref Dffset 17.29 dB

0 eBidiv Ref 20.00 dBm

Frequency

Log

Center Freq|
2 478000000 GHz|

Center 2.478 GHz
#Res BW 47 kHz

Span 10 MHz

#VBW 150 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 6.53 dBm
2.3213 MHz
Transmit Freq Error 1.732 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.727 MHz x dB -26.00 dB
wsa Tgerams

CF Step
1.000000 MHz

lAuto Man|

Freq Offset|
0 Hz|

HIGH CHANNEL
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Antenna 3

Channel

Frequency
(MH2z)

99% Bandwidth
(MH2z)

Low

2404

2.3205

Middle

2441

2.3183

High

2478

2.3210

[ Keyoioht Specirum Amalyeer - APADODTIRISLINL Conducted F o [ Veysight Spectram Anshyzer - APvI0 DVTIEISLIMGL, Conducied F e
. iSE INT 0 11:16:54 24 0l 22, 2018 L I AIGH & 11:24:47 204 0122, 2018

enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: None Fraquency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency

— NFE == Trig: Free Run Avg|Hold: 20/20 — WFE = Trig: Free Run AvglHold: 2020
#FGaindow #Atten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 17 48 Ref Offset 17.04 dB

0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm

Log Log
Center Freq| Center Freq|

2404000000 GHz|

2.441000000 GHz|

Center 2.404 GHz

Span 10 MHz

#Res BW 47 kHz #VBW 150 kHz #sweep 100ms||  ; oonr ek [#Res BW 47 kHz #VBW 150 KHz #Sweep 100ms | 4 oooneh)
lauto Man| lauto Man|
Occupied Bandwidth Total Power 6.42 dBm Occupied Bandwidth Total Power 6.60 dBm
2.3205 MHz FreqOffset 2.3183 MHz FreqOffset
Transmit Freq Error 5.791 kHz % of OBW Power 98.00 % OHz Transmit Freq Error 1.558 kHz % of OBW Power 99.00 % O H
x dB Bandwidth 2.746 MHz x dB -26.00 dB x dB Bandwidth 2.753 MHz xdB -26.00 dB
s Tgsmans s ysmans,

Center 2441 GHz

Span 10 MHz,

LOW CHANNEL

MID CHANNEL

[ Keysight Spectram Anshyzer - APv10NDTIBISL 1431, Conshucted F
L NSEINT v
enter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz
| NFE Avg|Hold: 2012

' Trig: Free Run

#FGainiow  #Atten: 30dB

Y

Frequency

11:32:04 A Jul 22, 2018
Radio Std: None

Radio Device: BTS

dBid

Ref Offset 17.07 dB
div Ref 20.00 dB:

m

Log|

Center Freq|
2478000000 GHz|

Center 2478 GHz
#Res BW 47 kHz

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

#VBW 150 kHz #sweep 100ms|| 4 oot oreh)
lauto Man
Total Power 6.31 dBm
2.3210 MHz Freq Offset|
740 Hz % of OBW Power  99.00 % oHe
2.759 MHz xdB -26.00 dB
P

Span 10 MHz

HIGH CHANNEL
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REPORT NO: 12901678-E1V2 DATE: 8/21/2019
FCC ID: BCG-E3306A IC: 579C-E3306A

8.2.4. LOW POWER HDR (HDRS)

Antenna 4

Channel Frequency 99% Bandwidth

(MH2z) (MH2z)
Low 2404 47194

Middle 2441 4.7205
High 2478 4.7269

[ Kevesgh Specirum Analyzes - APV100 JTZ319) 4366, Comdurted FZ e e [ Ferasght Spectrum Anatyoes - APVIOD LRTZE19, 44366, Comducted 72 =
L = . ENSE an 13:48:50 P g 21, 2019 L 5 T T 03:50:39 PM Aug 21, 2018
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: Nnn! ’ Frequancy enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radia Std: N:n! ! Frequency
NFE —+- Trig: Free Run Avg|Hold: 20120 = NFE - Trig: Free Run Avg|Held: 20/20
HFGainiow  #Auen:30d8 Radio Device: BTS AFGainiow  #Amen: 30dB Radio Device: BTS
Ref Offset 13.3 dB Ref Offset 13.32 dB
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.404000000 GHz| 2.441000000 GHz|
Center 2.40400 GHz Span 20.00 MHz| CFStep Center 244100 GHz Span 20.00 MHz| CF Step
#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms 2.000000 MHz| #Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms| 2000000 MHz
lAuto Man lauta Man|
Occupied Bandwidth Total Power 6.39 dBm Occupied Bandwidth Total Power 6.42 dBm
4.7194 MHz Pp— 4.7205 MHz Freqoftest
Transmit Freq Error 18.469 kHz % of OBW Power 99.00 % Ok Transmit Freq Error 17.318 kHz % of OBW Power 98.00 % o+
x dB Bandwidth 5.672 MHz x dB -26.00 dB x dB Bandwidth 5.708 MHz x dB -26.00 dB
o smans sc s

[ Keromght Spectrum Ansiyces - APv10.0 J7Z3L9), H366, Comdted F2 = e
L 5 . N ] 13:52:25 FM A 21, 2018
enter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz Radio Std: None Frequsnay

NFE 5 Trig: Free Run AvglHold: 20120
#FGaindlow  HAmen: 30 dB Radio Device: BTS

Ref Offset 13.36 dB
0 dB/d) Ref 20.00 dBm
Log

Center Freq
2478000000 GHz|

Center 247800 GHz Span 20.00 MHz Ccrsten
#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms| 2.000000 MHz|
Occupled Bandwidth Total Power 6.26 dBm - -
47269 MHz Freqoffset
Transmit Freq Error 6.708 kHz % of OBW Power  99.00 % O H

x dB Bandwidth 5.689 MHz x dB -26.00 dB

wse Tams)

HIGH CHANNEL
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

Antenna 3

Channel

(MH2z)

Frequency

99% Bandwidth
(MH2z)

Low

2404

4.7213

Middle

2441

4.7197

High

2478

4.7346

[ et Spectrum Aayzer - APVI0D 1218, 64365, Comdocted 12 oo ]
. Z o sl o 13:49:38 Mg 21, 2018
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: Nnn! : Frequsnay
NFE —»- Trig: Free Run Avg|Hold: 20120
HFGaindon  #Atten: 3048 Radio Device: BTS
Ref Offset 133 0B
10 dB/di Ref 20,00 dBm
Log
Center Freq
2404000000 GHz|
‘Center 2.40400 GHz Span 20.00 MHz|
#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms| 2.000000 MHz|
lAuto Man|
Occupied Bandwidth Total Power 6.40 dBm
4.7213 MHz Freqofteet
Transmit Freq Error 16.941 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 5.710 MHz xdB -26.00 dB

Tams)

[ Feyoght Spectram Anlyae: - APVIODIRTZIIL 06, Comiocted 12 e
L 5 7 T 03:51:34 PM g 21, 2019
enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz ihm: Std: N:n! ! Fraquancy
| NFE s Trig: Free Run Avg|Held: 2020
#FGainiow  HARen: 30dB Radio Device: BTS
Ref Offset 13.33 4B
0 dBJd Ref 20.00 dBm
Log
CenterFreq|
2.441000000 GHz|
Center 2.44100 GHz Span 20.00 MHz| CFStep
#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms 2000000 MHz
lAuto Man
Occupied Bandwidth Total Power 6.43 dBm
4.7197 MHz Freqoften
Transmit Freq Error 16.645 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 5.704 MHz x dB -26.00 dB

‘aTaTus)

LOW CHANNEL

MID CHANNEL

[ Keromght Spectrum Ansiyces - APv10.0 J7Z3L9), H366, Comdted F2 = e
L 5 . T G 13:53:13 PM Aug 21, 2018

enter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz Radio Std: None Fraqueney

I NFE o= Trig: Free Run AvglHold: 2020
#FGaindlow  HAmen: 30 dB Radio Device: BTS
Ref Offset 13.36 dB

0 dB/d) Ref 20.00 dBm

Log
Center Freq

2478000000 GHz|

Center 2.47800 GHz
#Res BW 91 kHz

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

#VBW 300 KHz #Sweep 100ms|| 5 ook SieP|
lauto Man|
Total Power 6.32 dBm
47346 MHz Freq Offset|
10.353 kHz % of OBW Power  99.00 % O H
5718 MHz  x dB -26.00 dB

Span 20.00 MHz

Tams)

HIGH CHANNEL
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REPORT NO: 12901678-E1V2 DATE: 8/21/2019

FCC ID: BCG-E3306A IC: 579C-E3306A
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: 12901678-E1V2 DATE: 8/21/2019
FCC ID: BCG-E3306A IC: 579C-E3306A

8.3.1. HIGH POWER HDR (HDR4)

Antenna 4

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHZz) (MHZz)

Low 2404 2.094 0.5
Middle 2441 2.100 0.5
High 2478 2.106 0.5

[ eyt Spectram Aralyze: - APV DTISISLINL, Comuctzd T =5 ] [ eyt Spectram Ansyze: - APV IOMTISISL IS, Comductzd ! e
L & 90 LIGH 11:39.36 4 0122, 2019 L i o £ 1151:45 M 0122, 2018
enter Freq 2.404000000 GHz #Aug Type: RMS [[ sl Freauency enter Freq 2.441000000 GHz g Type: RMS 5| Frequency
NFE PO Wide —s— Trig: Free Run AvgiHold: 2020 - NFE PNO- Wido —s—~ Trig: Free Run AvgiHold: 2020 =
[FoainLow  #Aten: 40 B oer] IFGainLow  #Atien: 40 48 oeT]
AMKr1 2.094 MHz Auto Tune| AMKr 2.100 MAzZ Auto Tune|
Ref Offset 17.23 dB ’ San e Ref Offset 1726 dB. ! 245
o deiev__Ref 30.00 dBm 10 dB o derdy__Ref 30.00 dBm 42 dB
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| StartFreq
p ¢ 4 2.401000000 GHz| pi S \ 2438000000 GHz|
StopFreq| T T Stop Freq
2407000000 GHz, 2.444000000 GHz
CF Step CF Step
600,000 kHz 600,000 kHz
Auto Man lAuto Man
Freq Offset] Freq Offset|
0Hz OHz
Scale Type| Scale Type
Center 2.404000 GHz Span 6.000 MHz||-°2 Lin) Center 2.441000 GHz Span 6.000 MHz|[-°8 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
o [ wsa [

PNO: Wide
IFGain:Low #Atten: 40

[ Keysight Spectrum Anslyzes - APVI0 WOTIENS) 1431, Conducted F B
enter Freq 2.476000000 GHz #Avg Type: RMS mucel Ty | Frequancy
WFE —>- Trig: Free Run AvglHold: 20120 m

Auto Tune|
Ref Offset 17.29 dB.
10 deJdi Ref 30,00 dBm

Center Freq|
2.4TBO0DO0O GHz|

X ¢ StartFreq|
p 1 2475000000 GHz|

StopFreq
2481000000 GHz|

CF Step
600.000 kHz
[Auta Man|

Freq Offset
0 Hz|

Scale Type

lLog Lin|

Center 2478000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),

ea [T

HIGH CHANNEL
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

Antenna 3

Channel Frequency

(MHZz)

6 dB Bandwidth
(MHZz)

Minimum Limit
(MHZz)

Low 2404

2.100

0.5

Middle 2441

2.094

0.5

2478

High

2.088

0.5

[ eyt Spectram Aralyze: - APV DTISISLINL, Comuctzd T =5 ] [ eyt Spectram Ansyze: - APV IOMTISISL IS, Comductzd ! e
L & 90 LIGH 1147 L i o 15557
. Frequency - Frequency
#ivg Type: RMS . Havg Type RMS
enter Freq 2. 40400“0;?00 Giﬁﬁ ide —s= Trig: Free Run M;?na.’.f,’mo enter Freq 2 44100&200 Gﬂﬁ Wido -+~ Trig: Free Run ﬂv;\lHu\yrmm
IFGainlow  #Atten: 40 6B IFGainLow  #Atien: 40 48
1 MAZ Auto Tune| T 34 MH Auto Tune|
Ref Offset 17 4B e Ref Offset 17,04 dB o
%;JF-.‘L‘.\-- Ref 30.00 dBm ao JNfIF'ri. Ref 30.00 dBm !
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
4 StartFreq| ., $ StartFreq
2.401000000 GHz| ;ﬁ. 2.438000000 GHz|
StopFreq| Stop Freq
2407000000 GHz, 2.444000000 GHz
CF Step CF Step
600,000 kHz 600,000 kHz
Auto Man lAuto Man
Freq Offset] Freq Offset|
0Hz OHz
Scale Type| Scale Type
Center 2.404000 GHz Span 6.000 MHz [-°0 & Center 2.441000 GHz Span 6.000 MHz|[-°8 Lo
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
e [ ec T
[ Keysight Spectram Analyzes - APv10 BS71819) 15431, Conducted F o - el
L i 1 I = 1 ALIGN 12:02:46 PM 2, 2018
enter Freq 2.478000000 GHz #Avg Type: RMS rucel} T3i5y|  Frequancy
NFE PO Wigs == Trig: FreeRun AvgiHold: 2020 H
[Flainiow  #Atten: 4048 3
AMK H Auto Tune|
Ref Offset 17.07 dB e
10 deJdi Ref 30,00 dBm
Center Freq|
2.478000000 GHz
Y StartFreq
b¢ 2475000000 GHz
Stop Freq
2481000000 GHz
CF Step
600,000 kHz
lAuto Man
Freq Offset
0 Hz|
Scale Type
Center 2.478000 GHz Span 6.000 MHz|[-°8 Lo
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
wea [/
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.3.2. HIGH POWER HDR (H

Antenna 4

DR8)

Channel Frequency
(MHZz)

6 dB Bandwidth

(MHZz)

Minimum Limit
(MHZz)

Low 2404

4.104

0.5

Middle 2441

4.058

0.5

High 2478

3.936

0.5

Agilent Spectrum Analyzer - APv3.9(060519),19431,

Conducted

10 U I 2 JHATD 1028
#vg Type: RMS Frequency enter Freq 2.441000000 GHz ] #vg Type: RMS Frequency
PO Wida = Trig: AvglHold: 20120 H0: Wide == Trig: Fraa Run AvglHold: 20120 "
(FGainLow #Atten: 40 dB A . IF Gainel ow n: A .
il iz uto Tune; 58 MHzZ uto Tune,
et Offset 1653 48 AMKrT 4108 MHZ et Offeet 1666 08 ANKrT 4.068 MHZ
0y Ref 30.00 dBm 1.719 dB 0 gl Ref 30.00 dBm -2.266 dB
Center Freq| Center Freq|
2.404000000 GHz| 2441000000 GHz
’ StartFreq| W } StartFreq|
e 2.401000000 GHz| P ) 2438000000 GHz
A
Stop Freq Stop Freq|
2.407000000 GHz| 2444000000 GHz
CF Step CF Step
600.000 kHz| 600.000 kHz|
|Auto Man)| |Auto Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Center 2404000 GHz Span 6.000 MHz Center 2.441000 GHz ‘Span 6.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

Agilont Spectrum Analyzor - APY9.9(060519),19431, Conducted F
T i 8 10 01
enter Freq 2.478000000 GHz | #Avg Type: RMS 56 Frequency
PHO: Wika —»= Trig: AvglHeld: 20120 s
WGainlow  #Acten: 40 9B
AR r 336 MHZ Auto Tune|
Ref Offset 1657 dB AMEKr15.936 MHz
10 daidiv  Ref 30,00 dBm -0.507 dB
Log
Center Freq|
2.4TBOODD0O GHz|
StartFreq
e { @ 2475000000 GHz
Stop Freq
2.481000000 GHz|
CF Step
600.000 kHz|
lauto Man|
Freq Offset,
0 Hz|
Center 2.478000 GHz Span 6.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
wsc aTaTus

Page 31 of 230

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000 FAX:(510) 661-0888




REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

Antenna 3

Channel
(MHZz)

Frequency

(MHZz)

6 dB Bandwidth

Minimum Limit
(MHZz)

Low 2404

4.068

0.5

Middle 2441

4.074

0.5

High 2478

4.122

0.5

Page 32 of 230

Agflent Spectrum Analyzer - AP¥2.9{060519), 19431, Conducted
U 2 JHATD 10
#Avg Type: RMS Frequency enter Freq 2.441000000 GHz | BAvg Type: RMS Frequency
PO Wida = Trig: AvglHold: 20120 H0: Wide == Trig: Fraa Run AvglHold: 2020 "
(FGainLow #Atten: 40 dB A . IF Gainel ow n: A .
uto Tune; Az uto Tune,
Ref Offset 16.3 dB Ref Offset 16.32 dB AMkr1 4.074 mH;
0y Ref 30.00 dBm 0 gl Ref 30.00 dBm -2.219 dB
Center Freq| Center Freq|
2.404000000 GHz| 2441000000 GHz
StartFreq| StartFreq|
-y || 2401000000 GHz| . 2438000000 GHz
s
s
Stop Freq Stop Freq|
2.407000000 GHz| 2444000000 GHz
CF Step CF Step
600.000 kHz| 600.000 kHz|
lAuto Man lAuto Man
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Center 2404000 GHz Span 6.000 MHz Center 2.441000 GHz ‘Span 6.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
STans s
Agilont Spectriam Analyzer - APY9.9{060%19),19431, Conducted I
T 8
enter Freq 2.478000000 GHz I #avg Type: RMS Frequency
PHO: Wida —»— Trig: AvglHeld: 20120
IFGainlow  RAtten: 40 dB g
AT 3 r ] Auto Tune|
el Offset 1634 4 AMKrT 4.122 MIHZ
10 aBidiv  Ref 30,00 dBm 1.657 dB|
Log
Center Freq|
2.478000000 GHz
StartFreq
’ . 2475000000 GHz|
W
H
Stop Freq
2.481000000 GHz|
CF Step
600.000 kHz|
lAuto Man
Freq Offset
OHz
Center 2.478000 GHz Span 6.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
wsc Tamus

UL VERIFICATION SERVICES INC.
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.3.3. LOW POWER HDR (HDR4)

Antenna 4
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHZz) (MHZz)
Low 2404 2.076 0.5
Middle 2441 2.088 0.5
High 2478 2.070 0.5
[ Koyt Spectrum Anslyzer - APVL00D7ISLOLIAL, Conucted F =)l [ Kyt Specirum Ansiyass - APVl0BOTIELS) 1431, Comducted P e
C % 10 g wiot 30z s . E . ; : £ - BT e .
Tig FreeRun  AvaHos 2020 e | — enter Freq 2441000000 6z | 1g rreerun  Auod: 20 2 EERET] I
IFGain:Low #Anen: 40 9B IFGalnLow #Anen: 40 dB =l
Ref Offset 17.23 4B AMKr 2.076 MHz Auto Tune et Ofeet 1726 48 AMKrT 2.088 MH Auto Tune
(ool Ref 30.00 dBm )24 dB o gerciv_ Ref 30.00 dBm 6
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| startFreq|
2.401000000 GHz| 2438000000 GHz|
. ) % 0
S DN
StopFreq| Stop Freq|
2.40T000000 GHz| 2444000000 GHz|
CF Step CF Step
00,000 kHz| 600.000 kHz|
Auto Man| Auto Man|
Freq Offset] Freq Offset|
0 Hz| O Hz|
Scale Type Scale Type,
Center 2.404000 GHz : Span 6.000 MHz||-°9 Lin Center 2.441000 GHz : Span 6.000 MHz||-°9 Lin)
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
ec [ wea Tgemns
= eysight Spectrum Anslyoes - APVIOMTISIS) 18431, Conducied F i =
E i ; : B N ——
enter Fre: 2'47“0..,];20“ GPHN§ Wi e~ Trig: Free Run Avqfﬂo{dp.em'm
[FGainlow  #Atten: 40
AMKr 2.070 MHzZ Auto Tune|
Ref Dffset 1729 dB -
10.g8/aiv__Ref 30.00 dBm -
Center Freq|
2.4T8000000 GHz|
StartFreq|
2.4T5000000 GHz|
5 )
Stop Freq|
2481000000 GHz|
CF Step
600.000 kHz|
lAuto Man
Freq Offset
0 Hz|
Scale Type,
Center 2.478000 GHz Span 6.000 MHz||-°9 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
wea [
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

Antenna 3

Channel Frequency

(MHZz)

6 dB Bandwidth
(MHZz)

Minimum Limit
(MHZz)

Low 2404

2.100

0.5

Middle 2441

2.100

0.5

2478

High

2.112

0.5

[ Keyght Specirum Ansyze: - APVLODDTIRLALISUAL, Conducted F = ] [ Feyoght Spectrum Arslyas: - APYIQ BRTISISL IS, Conducted F = e
L & 90 LIGH L i o
. Frequency - Frequency
#ivg Type: RMS . Havg Type RMS
enter Freq 2. 40400“0;?00 Giﬁﬁ ide —s= Trig: Free Run M;?na.’.f,’mo enter Freq 2 44100&200 Gﬂﬁ Wido -+~ Trig: Free Run ﬂv;\lHu\yrmm
IFGainlow  #Atten: 40 6B IFGainiow  #Atten: 40 4B
AMKr1 2.100 MH Auto Tune| T MH Auto Tune|
Ref Offset 17 4B ’ e s Ref Offset 17.04 d8. !
%;JF-.‘L‘.\-- Ref 30.00 dBm ©dob JNfIF'ri. Ref 30.00 dBm
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| StartFreq
2.401000000 GHz| 2.438000000 GHz|
i . '
A
| StopFreq| Stop Freq
2407000000 GHz, 2.444000000 GHz
CF Step CF Step
600,000 kHz 600,000 kHz
Auto Man lAuto Man
Freq Offset] Freq Offset|
0Hz OHz
Scale Type| Scale Type
Center 2.404000 GHz Span 6.000 MHz [-°0 & Center 2.441000 GHz Span 6.000 MHz|[-°8 Lo
H#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
sc. [/ wea [/
[ Keysight Spectrum Anslyzes - APVIO INETIELS) 19431, Conducted F =
E Hovs Tyre: RMS Frequency
enter Fre 2'47“0..,];20“ GPHN§ Wide —e= Trig: Free Run AveHoIG: 2020
1FGain:Low #Atten: 40 9B
AMK Auto Tune|
Ref Offset 17.07 dB e
10 deJdi Ref 30,00 dBm
Center Freq|
2.478000000 GHz
StartFreq
) 2475000000 GHz
Stop Freq
2481000000 GHz
CF Step
600,000 kHz
lAuto Man
Freq Offset
0 Hz|
Scale Type
Center 2.478000 GHz Span 6.000 MHz|[-°8 Lo
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
wea [/
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.3.4. LOW POWER HDR (HDRS8)

Antenna 4

Channel Frequency

(MHZz)

6 dB Bandwidth
(MHZz)

Minimum Limit
(MHZz)

2404

4.050

0.5

2441

3.984

0.5

2478

4.086

0.5

#hvg Type: RMS

56
e
4

Frequency

Agilent Spectrum Analyzer - APv3.9(060519),20773, Conducted |

10:51:51 P
TRAG

U I 2
enter Freq 2.441000000 GHz
[

#Avg Type: RMS Frequency

PHO: Wido = Trig: AvglHold: 20120 {0 Wide ....l Trig: Frae Run AvglHold: 20120 "
IFGainLow #Atten: 40 dB IFGabicLow .
e Offeet 1653 48 AMKr1 4.050 MHZ Auto Tune et Offset 1656 08 AMKr1 3.984 MHZ AutoTune
0di/div Ref 30.00 dBm -1.545 dB 0devav  Ref 30.00 dBm 1.084 dB
e ek
Center Freq| Center Freq|
2.404000000 GHz| 2.441000000 GHz|
StartFreq| StartFreq|
2.401000000 GHz| 2.438000000 GHz|
? ¢ ¢
)

2407000000 GHz|

Stop Freq

lauta

CF Step
600,000 kHz|
Man)|

Freq Offset|
0 Hz|

Center 2.404000 GHz
[#Res BW 100 kHz

Span 6.000 MHz
Sweep 3.000 ms (1001 pts)

#VBW 300 kHz

Stop Freq|
2444000000 GHz|

CF Step
600.000 kHz|
|Auto Man|

Freq Offset|
0 Hz|

Center 2.441000 GHz
[#Res BW 100 kHz

#VBW 300 kHz

‘Span 6.000 MHz|
Sweep 3.000 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

Agilont Spectrum Analyzor - APYS.9(060519), 70773, Conducted F
L N [ 01
enter Freq 2.478000000 GHz | #Avg Type: RMS ’_5 3 Frequency
PHO: Wide ~»— ig: AvglHeld: 2020 s
IFGainlow  RAtten: 40 dB
AT 3 & ] Auto Tune|
Ref Dffset 16,57 dB. AMEKrT 4.086 MHz
10 daidiv  Ref 30,00 dBm -2.376 dB
Log
Center Freq|
2.4TBOODD0O GHz|
StartFreq
2475000000 GHz|
M 14
Stop Freq
2.481000000 GHz|
CF Step
600.000 kHz|
lAuto Man
Freq Offset,
0 Hz|
Center 2.478000 GHz Span 6.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
wsc aTaTus
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

Antenna 3

Channel

Frequency
(MHZz)

6 dB Bandwidth

(MHZz)

Minimum Limit
(MHZz)

Low

2404

4.122

0.5

Middle

2441

4.128

0.5

High

2478

4.146

0.5

Agilent Spectrum Analyzer - APv9.9(060519),20773,

Conducted

10: U I 2 JHATD 105
. #Avg Type: RMS Frequency enter Freq 2.441000000 GHz | BAvg Type: RMS Frequency
PO Wida = Trig: AvglHold: 20120 H0: Wide == Trig: Fraa Run AvglHold: 2020 "
(FGainLow #Atten: 40 dB A . IF Gainel ow n: A .
il iz uto Tune; Az uto Tune,
el Offeet 163 a8 AMKrT 4.122 MIHZ et Offeet 163208 ANKrT 4.128 MHZ
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REPORT NO: 12901678-E1V2 DATE: 8/21/2019

FCC ID: BCG-E3306A IC: 579C-E3306A
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 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: 12901678-E1V2

FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.4.1. HIGH POWER HDR (HDR4)

Antenna 4
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 14.37 30 -15.630
Middle 2441 14.38 30 -15.620
High 2478 14.41 30 -15.590
Antenna 3
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 14.41 30 -15.590
Middle 2441 14.42 30 -15.580
High 2478 14.45 30 -15.550

Page 38 of 230

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12901678-E1V2

FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.4.2. HIGH POWER HDR (HDRS8)

Antenna 4
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 15.45 30 -14.550
Middle 2441 15.42 30 -14.580
High 2478 15.38 30 -14.620
Antenna 3
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 15.18 30 -14.820
Middle 2441 15.23 30 -14.770
High 2478 15.22 30 -14.780
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.4.3. LOW POWER HDR (HDR4)

Antenna 4

Antenna 3

Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 8.89 30 -21.110
Middle 2441 8.95 30 -21.050
High 2478 8.91 30 -21.090
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 8.96 30 -21.040
Middle 2441 9.01 30 -20.990
High 2478 8.95 30 -21.050
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.4.4. LOW POWER HDR (HDRS8)

Antenna 4
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2404 9.75 30 -20.250
Middle 2441 9.79 30 -20.210
High 2478 9.72 30 -20.280
Antenna 3
Tested By: 12492
Date: 7/23/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2404 9.73 30 -20.270
Middle 2441 9.78 30 -20.220
High 2478 9.71 30 -20.290

Page 41 of 230

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12901678-E1V2 DATE: 8/21/2019
FCC ID: BCG-E3306A IC: 579C-E3306A

8.5. BEAMFORMING OUTPUT POWER

8.5.1 HIGH POWER HDR (HDR4)

Antenna 4 + Antenna 3

Tested By: 12492
Date: 7/23/2019
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 14.43 14.38 17.42 30 -12.58
Middle 2441 14.40 14.49 17.46 30 -12.54
High 2478 14.42 14.41 17.43 30 -12.57

8.5.2 HIGH POWER HDR (HDRS)

Antenna 4 + Antenna 3

Tested By: 12492
Date: 7/23/2019
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 15.18 15.23 18.22 30 -11.78
Middle 2441 15.24 15.27 18.27 30 -11.73
High 2478 15.20 15.24 18.23 30 -11.77
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.5.3 LOW POWER HDR (HDR4)

Antenna 4 + Antenna 3

Tested By: 12492
Date: 7/23/2019
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 8.98 9.01 12.01 30 -17.99
Middle 2441 9.08 9.10 12.10 30 -17.90
High 2478 9.04 9.03 12.05 30 -17.95
8.5.4 LOW POWER HDR (HDRS)
Antenna 4 + Antenna 3
Tested By: 12492
Date: 7/23/2019
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 9.31 9.28 12.31 30 -17.69
Middle 2441 9.28 9.24 12.27 30 -17.73
High 2478 9.24 9.22 12.24 30 -17.76
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REPORT NO: 12901678-E1V2

FCC ID: BCG-E3306

A

DATE: 8/21/2019
IC: 579C-E3306A

8.6.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

AVERAGE POWER

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

8.6.1. HIGH POWER HDR (HDR4)

Antenna 4
Tested By: 12492
Date: 7/23/2019
Channel Frequency AV power
(MHZz) (dBm)
Low 2404 11.87
Middle 2441 11.89
High 2478 11.91
Antenna 3
Tested By: 12492
Date: 7/23/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2404 11.88
Middle 2441 11.91
High 2478 11.93
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REPORT NO: 12901678-E1V2
FCC ID: BCG-E3306A

DATE: 8/21/2019
IC: 579C-E3306A

8.6.2. HIGH POWER HDR (HDRS8)

Antenna 4

Antenna 3

Tested By: 12492
Date: 7/23/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2404 11.98
Middle 2441 11.97
High 2478 11.94
Tested By: 12492
Date: 7/23/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2404 11.89
Middle 2441 11.94
High 2478 11.91
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