CERTIFICATION TEST REPORT

Report Number. : 12696945-E1V3

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

Model :  A2221
FCCID : BCG-E3304A
IC : 579C-E3304A
EUT Description : SMARTPHONE
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5

Date Of Issue:
July 26, 2019

Prepared by:

UL Verification Services Inc.
47173 Benicia Street
Fremont, CA 94538 U.S.A.
TEL: (510) 319-4000
FAX: (510) 661-0888

NVLAP Lab code: 200065-0



REPORT NO: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 711912019 |nitial Issue Chris Xiong
V2 7/19/2019  Address TCB’s Questions Chin Pang
V3 7/26/2019  Address TCB’s Questions on section 9.2 Chin Pang

Page 2 of 278

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

FAX:(510) 661-0888



REPORT NO: 12696945-E1V3 DATE: 7/26/2019

FCC ID: BCG-E3304A IC: 579C-E3304A
TABLE OF CONTENTS

TABLE OF CONTENTS ...t sss s sss s ss s s as s s an s e 3
1. ATTESTATION OF TEST RESULTS .......ooiiiiininiinn s sssssssnnes 6
2. TEST METHODOLOGY .....coooiiiimimmririiiisssssss s sssssss s sssssss s s s sssssssssnssss s s sssnnnsas 7
3. FACILITIES AND ACCREDITATION ... ininssssss s ssssss s sssssssnnns 7
4. CALIBRATION AND UNCERTAINTY ....cccciiiiiniiiinssnsinssnssnssss s ssssssssssssss s 8
4.1. MEASURING INSTRUMENT CALIBRATION .....ccciiiiiiiiiiiiiiiiiiieciiiiinn e 8
4.2.  SAMPLE CALCULATION ...oiiiiiiiiiiei it 8
4.3. MEASUREMENT UNCERTAINTY ..ottt 8
5. EQUIPMENT UNDER TEST ....ccciiiiiiiiiinniissniissssissssssssssssssssssssssssssssssssssssssssnns 9
5.1.  EUT DESCRIPTION ...oiiiiiiiiiiiiiiiiiii ettt 9
5.2.  MAXIMUM OUTPUT POWER......coiiiiiiiiiiiiiiiiieiee et 9
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 9
5.4. SOFTWARE AND FIRMWARE .......oottiiiiiiiiiiiii et 10
5.5. WORST-CASE CONFIGURATION AND MODE .........ccccciiiiiiiieeeeeiiireeeee e 10
5.6. DESCRIPTION OF TEST SETUP.....ccciiiiiiiiiiiiiiicc i 11
6. TEST AND MEASUREMENT EQUIPMENT .......cccciiiiiiiirrinnn s snssnsenns 16
7. MEASUREMENT METHODS .......coooiiiinitrrririnssssss s ssssss s sssssss s s s 17
8. ANTENNA PORT TEST RESULTS. .......ccciiiiiriiinn s s s ssssss e 18
8.1. ONTIME AND DUTY CYCLE ..ot 18
8.2. 20 dB AND 99% BANDWIDTH .....uttiiiiiiiiiiiiiiiiie e 20
8.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION........covviiiiiiiiiiiieeenn. 21
8.2.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ........cccccovvernee 23
8.2.3. LOW POWER BASIC DATA RATE GFSK MODULATION.........ccoviiiiiiiiiiiiieeeen. 25
8.24. LOW POWER ENHANCED DATA RATE 8PSK MODULATION ........ccccciiviieeennn. 27

8.3. HOPPING FREQUENCY SEPARATION .......coiiiiiiiiiiiiiiiiic e 29
8.3.1. HIGH POWER BASIC DATA RATE GFSK MODULATION........cooiiiiieiiiiieeeee 30
8.3.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ..........ccccuvvieeeeen. 30
8.3.3. LOW POWER BASIC DATA RATE GFSK MODULATION.......cccoviiiieiiiiieeeee 31
8.3.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION.........cccccveveenne 31

8.4. NUMBER OF HOPPING CHANNELS. ... 32
8.4.1. HIGH POWER BASIC DATA RATE GFSK MODULATION.......ccovviiiiiiiiiiiieeeen. 33
8.4.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ........cccccveeeenee 35
8.4.3. LOW POWER BASIC DATA RATE GFSK MODULATION........ccooiiiiieiiiiieeeeee 37
8.4.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION ........ccccciiviieeenn. 39

8.5. AVERAGE TIME OF OCCUPANCY .....coiiiiiiiiiiiiie e 41
8.5.1. HIGH POWER BASIC DATA RATE GFSK MODULATION.........cooiiiiieiiiiieeeee 42

Page 3 of 278

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: 12696945-E1V3 DATE: 7/26/2019

FCC ID: BCG-E3304A IC: 579C-E3304A
8.5.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ..........cccceeennee 46
8.5.3. LOW POWER BASIC DATA RATE GFSK MODULATION.........ccociiiiiiiiiieeeee 50
8.5.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION..........cccccveveenee. 54

8.6.  OUTPUT POWER......oiiiiiiiiiii e 58
8.6.1. HIGH POWER BASIC DATA RATE GFSK MODULATION........coociiiieiiiiieeeee 59
8.6.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION .........cccccveeeeeen. 60
8.6.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ..........cccccvveeeeen. 61
8.6.4. LOW POWER BASIC DATA RATE GFSK MODULATION........ccooiiiiiiiiiieeeeee 62
8.6.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION ........cccccoveveennee 63
8.6.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION..........ccccviiiinnnnn. 64

8.7. AVERAGE POWER ......coiiiiiiiiiiiiiii i 65
8.7.1. HIGH POWER BASIC DATA RATE GFSK MODULATION........cooiiiiiiiiiieeeee 66
8.7.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION ..........ccccveeeeen. 67
8.7.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ..........ccccvveeeeen. 68
8.7.4. LOW POWER BASIC DATA RATE GFSK MODULATION........ccooiiiieiiiiieeeee 69
8.7.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION ..........ccccovveeeeeen. 70
8.7.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION.........ccccvvviiennnn. 71

8.8. CONDUCTED SPURIOUS EMISSIONS.........oooiiiiiiiiiiiiiiii i 72
8.8.1. HIGH POWER BASIC DATA RATE GFSK MODULATION.........cooiiiiieiiiiiieeeee 73
8.8.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ..........ccccvvvieeeenn. 77
8.8.3. LOW POWER BASIC DATA RATE GFSK MODULATION........ccooiiiiieiiiiieeeee 81
8.8.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION..........ccccvvvernne 85

8.9. BEAMFORMING 20 dB AND 99% BANDWIDTH.........cccciiiiiiiieeiiiirreeeee e 89
8.9.1. HIGH POWER BASIC DATA RATE GFSK MODULATION.......ccovviiiiiiiiiiiiieeeen. 89
8.9.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ........cccccovvernne 91
8.9.3. LOW POWER BASIC DATA RATE GFSK MODULATION........ccoviiiiieiiiieeeenee 93
8.9.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION.........ccccvvriinennn. 95

8.10. BEAMFORMING HOPPING FREQUENCY SEPARATION ........ccccciiiiiiiiiiie, 97
8.10.1. HIGH POWER BASIC DATA RATE GFSK MODULATION ......cccccoviiiiieiiiene. 98
8.10.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION............ccuuu.e. 98
8.10.3. LOW POWER BASIC DATA RATE GFSK MODULATION ........cccciiiiiiieeiees 99
8.10.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION .........c.ccoceeeee. 99

8.11. BEAMFORMING NUMBER OF HOPPING CHANNELS...........ccccoiiiiiiiieeieei 100
8.11.1 HIGH POWER BASIC DATA RATE GFSK MODULATION .......ccccciiviiiiiins 101
8.11.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION.................... 103
8.11.3. LOW POWER BASIC DATA RATE GFSK MODULATION .......cccceiviiiieeeee 105
8.11.4 LOW POWER ENHANCED DATA RATE 8PSK MODULATION .................... 107

8.12.  BEAMFORMING AVERAGE TIME OF OCCUPANCY ........cccooiiiiiiiiiiiiccci 109
8.12.1. HIGH POWER BASIC DATA RATE GFSK MODULATION ........cccccoiviiiieen. 110
8.12.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION.................... 114
8.12.3. LOW POWER BASIC DATA RATE GFSK MODULATION .......ccooiiiiiiiiiiieenn. 118
8.12.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION .................... 122

8.13. BEAMFORMING OUTPUT POWER ..ottt 126
8.13.1. HIGH POWER BASIC DATA RATE GFSK MODULATION .......ccccoviviiiiinins 126
8.13.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION.................... 126
8.13.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION.................... 126
8.13.4. LOW POWER BASIC DATA RATE GFSK MODULATION .......ccooviiiiiiiiieeeen. 127
8.13.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION.................... 127
8.13.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION .................... 127

Page 4 of 278

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: 12696945-E1V3 DATE: 7/26/2019

FCC ID: BCG-E3304A IC: 579C-E3304A
8.14. BEAMFORMING AVERAGE POWER ... oottt e e e aeaaaaes 128
8.14.1. HIGH POWER BASIC DATA RATE GFSK MODULATION ..o 128
8.14.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION......cccccon...... 128
8.14.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION........cccc........ 128
8.14.4. LOW POWER BASIC DATA RATE GFSK MODULATION ....cooviiiiiiieeia 129
8.14.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION.......cccccon...... 129
8.14.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION .....cccvveneen.. 129
8.15. BEAMFORMING CONDUCTED SPURIOUS EMISSIONS......oouiiiieeeeeeeeee e 130
8.15.1. HIGH POWER BASIC DATA RATE GFSK MODULATION .....ccoovviiieiiieeenn . 130
8.15.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION...........c........ 134
8.15.3. LOW POWER BASIC DATA RATE GFSK MODULATION ..o 138
8.15.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION ......cccevvvenn.... 142

9. RADIATED TEST RESULTS ... e iieiiieiiieireereerearensressrensrenssanssenssanssesssesssasssnsssesssnsssnnssnns 146
9.1. TRANSMITTER ABOVE 1 GHaZ ... 148
9.1.1. HIGH POWER BASIC DATA RATE GFSK MODULATION ..., 148
9.1.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ....ccceuvveeean. 168
9.1.3. LOW POWER BASIC DATA RATE GFSK MODULATION......coviiiieiiiieeieeen . 188
9.14. LOW POWER ENHANCED DATA RATE 8PSK MODULATION ......ccccvvveeen, 208

9.2. BEAMFORMING TRANSMITTER ABOVE 1 GHzZ....cooeooeeeeeeeeeeeeeeeeeeeeeeeee e, 228
9.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION.....ovoieiiiiiiieeieeen 228
9.2.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION ......cccvvveen. 238
9.2.3. LOW POWER BASIC DATA RATE GFSK MODULATION.....ccovoiiieieeiieeaeee, 248
9.24. LOW POWER ENHANCED DATA RATE 8PSK MODULATION .....ccceuvveeian. 258

9.3. WORST CASE BELOW 30MHZ ..o 268
9.4, WORST CASE BELOW 1 GHZ..... oot aeas 269
9.5, WORST CASE 18-26 GHZ ... oot eeas 271
10. AC POWER LINE CONDUCTED EMISSIONS .......ooiieiieirecrmrrmcesmssmssmsssmnnsmsnsmnnemnns 273
10.1. AC POWET LINE HOSE ..o et 274
10.2. AAC POWET LINE N O . ettt et e e e 276

o T T ] i U ] = o (@ I 0 1 278

Page 5 of 278

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: 12696945-E1V3 DATE: 7/26/2019

FCC ID: BCG-E3304A IC: 579C-E3304A
1. ATTESTATION OF TEST RESULTS
COMPANY NAME: APPLE, INC.

1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: SMARTPHONE
MODEL.: A2221
SERIAL NUMBER: C7CYQOOBMTCF, C7TCYG0O1XMCHV
DATE TESTED: FEBRUARY 23, 2019 — JULY 26, 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:

Chin Pang Tony Li

Senior Engineer Test Engineer

Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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DATE: 7/26/2019
IC: 579C-E3304A

REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street

47266 Benicia Street

47658 Kato Rd

DX Chamber A (ISED:2324B-1)
[ ] Chamber B (ISED:2324B-2)

Chamber D (ISED:22541-1

Chamber | (ISED:2324A-5)
Chamber J (ISED:2324A-6)

)
Chamber E (ISED:22541-2)
Chamber F (ISED:22541-3)
Chamber G (ISED:22541-4
Chamber H (ISED:22541-5

|:| Chamber C (ISED:2324B-3) Chamber K (ISED:2324A-1)

Chamber L (ISED:2324A-3)

HEEN

XOOX

)
)

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
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4. CALIBRATION AND UNCERTAINTY

41. 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.

36.5 dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV

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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DATE: 7/26/2019
IC: 579C-E3304A

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

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:

Page 9 of 278

Antenna Config Frequency Range Mode Output Output
(MHz) Power Power
(dBm) (mW)
2402 - 2480 Basic GFSK 18.81 76.03
HIGH POWER 2402 - 2480 DQPSK 18.37 68.71
2402 - 2480 Enhanced 8PSK 18.44 69.82

Antenna 2 -
2402 - 2480 Basic GFSK 12.59 18.16
LOW POWER 2402 - 2480 DQPSK 11.09 12.85
2402 - 2480 Enhanced 8PSK 11.11 12.91
2402 - 2480 Basic GFSK 19.97 99.31
HIGH POWER 2402 - 2480 DQPSK 18.06 63.97
2402 - 2480 Enhanced 8PSK 18.31 67.76

Antenna 5 -
2402 - 2480 Basic GFSK 12.66 18.45
LOW POWER 2402 - 2480 DQPSK 11.07 12.79
2402 - 2480 Enhanced 8PSK 11.15 13.03
2402 - 2480 Basic GFSK TxBF 19.99 99.77
HIGH POWER 2402 - 2480 DQPSK TxBF 20.44 110.66
BF, Antenna 2 + 2402 - 2480 Enhanced 8PSK TxBF 20.47 111.43
Antenna 5 2402 - 2480 Basic GFSK TxBF 15.58 36.14
LOW POWER 2402 - 2480 DQPSK TxBF 13.91 24.60
2402 - 2480 Enhanced 8PSK TxBF 14.11 25.76

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Range Ant. 2 Ant. 5
(GHz) (dBi) (dBi)
2.4 -4.5 -2.6

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.
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FCC ID: BCG-E3304A IC: 579C-E3304A

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was BT FW Version: 17.1.140.1283.

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on Ant 2 (Core 0) and Ant
5 (Core 1), it was determined that X (Flatbed) was the worst-case orientation for Ant 2 and 2TX
Beamforming and Y (Landscape) orientation for Ant 5.

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

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

For below 1GHz tests EUT was 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.

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

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

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

GFSK mode: DH5

8PSK mode: 3-DH5
Beamforming : GFSK, DH5
Beamforming : 8PSK, 3-DH5

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

Baseline testing was performed on the two variants to determine the worst case on all
conducted power and radiated emissions.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

laptop Apple A1502 HRP003436 QDS-BRCM1080
Laptop AC/DC adapter | Liteon Technology | PA-1450-BAl B123 NA
EUT AC Adapter Apple A1385 D29325SMO3XDHLHC9 NA
/0 CABLES

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

/0 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.

Page 11 of 278

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: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A
SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

Laptop

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS Above 1GHz

Antenna/Amp

<

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

Page 15 of 278

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: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

6. 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 Last Cal
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T340 01/22/2020 | 01/22/2019
to 44GHz Technologies
Horn Antenna 1-18GHz ETS-Lindgren 3117 T119 03/22/2020 03/22/2019
*Horn Antenna 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 04/25/2018
*Horn Antenna 1-18GHz ETS-Lindgren 3117 T136 07/02/2019 07/02/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 05/30/2020 05/30/2019
Amplifier, 1 to 18 GHz Miteq AFS4225_?§_14021 800- T493 08/30/2019 08/30/2018
Amplifier, 1302}§II-3|2 to 1GHz, Sonomaér;strument 310N T835 01/02/2020 01/02/2019
Antenna, A‘gg’,al_';;mp 9KHz to ETS-Lindgren 6502 T1616 10/18/2019 | 10/18/2018
*Hybrid Antenna, 30-3Ghz SunAR rf Motion JB3 T122 03/31/2019 03/31/2018
*Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2019 06/16/2018
Antenna, Horn 1-18GHz ETS Lindgren 3117 T712 02/26/2020 02/26/2019
*Amplifier, 1 to 18GHz, 35dB Amplical AFS4225.;_O§_14021 800- T1568 06/21/2019 6/21/2018
Antenna, Horn 1-18GHz ETS Lindgren 3117 T346 05/14/2020 05/14/2019
Amplifier, 1 to 18GHz Miteq APSAZO0101800- o3 05/11/2020  05/11/2019
Amplifier, 1 - 18GHz Miteq APSAZO0I0TBO0- 11165 02/02/2020 020212019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T340 01/22/2020 | 01/22/2019
to 44GHz Technologies
Amplifier 1 t0 18 GHz 35dB AMPLICAL AMP1G18-35 138301 09/15/2019 09/15/2018
Amplifier, 1 - 18GHz Miteq AFS4225__O§_14021 800- T1567 01/26/2020 01/26/2019
Antenna, Double Ridge Guide
Horn Antenna 700MHz to A.H. SYSTEMS, INC. SAS-571 PRE0190810 07/10/2019 07/10/2018
18GHz
*Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/23/2020 03/23/2019
Power Meter, P-series single Agilent (Keyglght) N1911A T227 10/29/2019 10/29/2018
channel Technologies
Filter, HPF 3GHz Micro-Tronics HPM17543 T1014 01/26/2020 01/26/2019
Power Sensor Power Sensor Keysight T1226 02/06/2020 02/06/2019
AC Line Conducted
EMI Te“?gl‘jli"’er 9Khz- Rohde & Schwarz ESCI7 T1436 02/14/2020  02/14/2019
Power Cable, Line Conducted uL PG1 T861 08/31/2019  08/31/2018
Emissions
*LISN for Conducted .
Emissions CISPR-16 Fischer 50/250-25-2-01 T1310 06/19/2019 06/19/2018
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

*Testing is completed before equipment expiration date.
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

7. MEASUREMENT METHODS

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

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

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

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

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

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

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

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

Conducted Band-Edge: ANS| C63.10-2013 Section 6.10.4

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

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

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

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

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

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

Note: High power duty cycle is same as low power mode.

Page 18 of 278

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: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

DUTY CYCLE PLOTS

HIGH POWER GFSK HIGH POWER 8PSK

HIGH POWER TxBF GFSK HIGH POWER TxBF 8PSK
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS

ID: 19419 Date: (02232019
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REPORT NO: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.956 0.896
Mid 2441 0.953 0.893
High 2480 0.953 0.892
# Agilent 00:01:47 Jan 1, 1970 L Measure % Agilent 08:04:24 Jan 1, 1979 L Measure
| | ]
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Auverages: 100 I Occupied Bandwidth Averages: 100 I
Channel Power| | Channel Power
APv9.4.1(621919),19419, Conducted F APY9.4.1(621919),19419, Conducted F
Ref 26 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak - Occupied BH #Peak Occupied BH
Log o Log
19 -3 19 50 &
dB/ dB/
Ofst ya ACP Offst [~ ACP
13.7 13.7
dB - - dB . .
Multi Carrier, Multi Carrier,
Center 2.482 080 GHz Span 2 MHz Power Center 2.441 008 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sween 100 ms (1001 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (10601 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  98.00 % CCDF| Occupied Bandwidth Occ BH 7 Par  99.00 7 CCDF
895.6593 kHz x dB 2080 &5 8926582 kHz x d& 2080 dB
Transmit Freq Error  22.994 kHz 1I‘Iofr§ Transmit Freq Error  24.654 kHz 1H°{§
% dB Bandwidth 955.586 kHz 0 % dB Bandwidth 953.187 kHz i
| |
% Agilent 08:06:52 Jan 1, 1970 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APv3.4.1(021919),19419, Conducted F
Ref 28 dBm #Atten 30 dB
#Peak Occupied BH
Log
16 = < .Y .
dB/
Offst ACP
13.7
dB n n
Multi Carrier
Center 2.450 000 GHz Span 2 MHz Power
#Res BH 30 kHz #YBH 91 kHz #Speep 100 ms (1081 pts)
= = Power $tat
Occupied Bandwidth Occ BH Z PWr  99.00 1 CCDF
891.9203 kHz * dB 2000 o
Transmit Freq Error 24173 kiz 1H°fr§
% dB Bandwidth 953.161 kHz v
|

HIGH CHANNEL
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REPORT NO: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.953 0.892
Mid 2441 0.953 0.892
High 2480 0.953 0.891
% Agilent 23:48:01 L Measure % Agilent 23:52:58 L Measure
| ] |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off]
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power] Channel Power|
AP+9.4.1(021919),19419, Conducted F APv9.4.1(621919),19419, Conducted F
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log <
18 > < 10 > <
dB/ dB/
Offst ACP| | ofist ACP)
13.7 13.7
dB n n dB . .
Multi Carrier| Multi Carrier|
Centsr 2.402 000 GHz Span 2 MHz Power Conter 2.441 600 GHz Span 2 MHz Power
#Res BH 30 kHz #VBH 91 kHz #Sweep 106 ms (1081 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat|
Occupied Bandwidth Occ BH % Pur 8960 ¥ CCDF| Occupied Bandwidth Occ BN % Pwr  99.00 % CCDF]
892.2117 kHz x dB -20.00 & 892.1452 kHz x dB -26.00 db
Transmit Freq Error  21.166 kHz Po{g Transmit Freq Error  21.484 kHz 1M°fr§
% dB Bandwidth 952.574 kHz B % dB Banduidth 953.284 kHz v
| |
s5 Agilent 23:55:53 L Measure
|
Ch Freq 243 GHz Trig Free Meas Off|
Occupied Bandwidth Auerages: 108 I
Channel Power
APvaL4.1(821919),19419, Conducted F
Ref 26 dBm #Atten 30 dB
#Peak Occupied BH
Lag
18 2 LA
dB/
Offst | 7 ACP
13.7
dB . .
Multi Carrier
Center 2.438 000 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1801 prs)
Power Stat
Occupied Bandvwidth Occ BH % Pur  99.00 % CCDF
890.7292 kHz x dB -20.00 dB
Transmit Freq Error  21.859 kHz 1Mofr§
% dB Bandwidth 953.089 kHz v
|

HIGH CHANNEL
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.2.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.361 1.2221
Mid 2441 1.362 1.2234
High 2480 1.363 1.2230
% Agilent 03:52:40 L Measure % Agilent B3:55:37 L Measure
| ] |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off]
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power] Channel Power|
AP+9.4.1(021919),19419, Conducted F APv9.4.1(621919),19419, Conducted F
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
19 =¥ = 18 = =
dB/ dB/
Offst ACP) | fosfse ACP
13.9 I 13.9
dB ! — dB -
| Multi Carrier| Multi Carrier|
Centsr 2.402 000 GHz Span 5 MHz Power Conter 2.441 600 GHz Span 5 MHz Power
#Res BH 30 kHz #VBH 91 kHz #Sweep 106 ms (1081 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat|
Occupied Bandwidth Occ BH % Pur 8960 ¥ CCDF| Occupied Bandwidth Occ BN % Pwr  99.00 % CCDF]
1.2221 MHz ® dB  -20.00 dB 1.2234 MHz x dB -20.00 dB
Transmit Freq Error  -5.532 kHz Po{g Transmit Freq Error  -3.131 kHz 1M°fr§
% dB Bandwidth 1.361 MHz B % dB Banduidth 1.362 MHz v
| |
6 Agllent §3:58:10 L Measure
|
Ch Freq .43 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 100 I
Channel Power
APw3.4.1(821919),19419, Conducted F
Ref 28 dBm #Atten 30 dB
zPeak Occupied BH
09
10 5 i hd -
dB/
Offst ACP
13.9 ;s 1
4B | |
} ] Hulti Carrier
Center 2.980 G00 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % PWr  99.80 % CCDF
1.2238 MHz x dB -20.00 dB
Transmit Freq Error  -1.768 kHz 1M°fr§
% dB Banduidth 1.363 MHz v
|

HIGH CHANNEL
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.361 1.2240
Mid 2441 1.362 1.2243
High 2480 1.363 1.2239
% Agilent 03:54:19 L Measure % Agilent B3:56:52 L Measure
| ] |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off]
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power] Channel Power|
AP+9.4.1(021919),19419, Conducted F APv9.4.1(621919),19419, Conducted F
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
tpeak Occupied BH zPeak Occupied BH
og 09
18 S ¥ d - 10 5 hid id -
dB/ dB/
Offst ACP| | ofist ACP)
13.7 13.7
B — B 1 —
Multi Carrier ] ! Hulti Carrier|
Centsr 2.402 000 GHz Span 5 MHz Power Conter 2.441 600 GHz Span 5 MHz Power
#Res BH 30 kHz #VBH 91 kHz #Sweep 106 ms (1081 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat|
Occupied Bandwidth Occ BH % Pur 8960 ¥ CCDF| Occupied Bandwidth Occ BN % Pwr  99.00 % CCDF]
1.2240 MHz ® dB -20.90 dB 1.2243 MHz % dB -20.00 dB
Transmit Freq Error  -4.394 kHz Po{g Transmit Freq Error  -2.551 kHz 1M°fr§
% dB Bandwidth 1.361 MHz B % dB Banduidth 1.362 MHz v
| |
H5 Agilent B3:59:38 L Measure
|
Ch Freq 243 GHz Trig Free Meas Off|
Occupied Bandwidth Auerages: 108 I
Channel Power
APvaL4.1(821919),19419, Conducted F
Ref 26 dBm #Atten 30 dB
#Peak Occupied BH
Lag oetnct
10 < &
dB/ = <
Offat ACP
13.7 1
4B I |
} ] Multi Carrier
Center 2.438 000 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1801 prs)
Power Stat
Occupied Bandwidth Occ BH 7% Pwr  99.00 % CCDF
1.2239 MHz ®x dB -20.00 dB
Transmit Freq Error  -1.577 kHz 1Mofr§
% dB Bandwidth 1.363 MHz v
|

HIGH CHANNEL
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.2.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.968 0.930
Mid 2441 0.957 0.916
High 2480 0.981 0.930
¥ Agilent 90:03:07 L Measure 5 Agllent 23:59:57 L Measure
| ] |
Ch Freq 2.441 GHz Trig Free Meas Off| Ch Freq 2.492 GHz Trig Free Meas Off]
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power] Channel Power|
APv9.4.1(0219193,19419, Conducted F APv3.4.1(821919),19419, Conducted F
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
14 18
dB/ N dB/ I
Offst s 3 ACP| | ofsst >° P ACP)
13.9 13.9
dB - - dB . .
Multi Carrier Multi Carrier|
Center 2.441 008 GHz Span 2 MHz Power Center 2.482 600 GHz Span 2 MHz Power
#Res BW 30 kHz #VBH 91 kHz #Sweep 100 ms (1081 pts) #Res BH 30 kHz #UBH 31 kHz #5weep 100 ms (1001 pts)
Power Stat Power Stat|
Occupied Bandwidth Occ BH 7 Pur 9960 % CCDF| Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF]
930.1914 kHz x dB -20.00 db 916.3629 kHz x dB -26.00 db
Transmit Freq Error  21.300 kHz Po{g Transmit Freq Error 22627 kHz 1H°fr§
® dB Bandwidth 967.886 kHz v % dB Bandwidth 956.861 kHz v
| |
3% Agilent BB:05:44 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 100 I
Channel Power
APv9.4.1(621919),19419, Conducted F
Ref 28 dBm #Atten 30 dB
#Peak Occupied B
Log
18
dB/
Offst P s ACP
13.9
dB 0 0
Multi Carrier
Center 2,460 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 31 kHz #5weep 100 ms (1001 pts)
= = Power Stat,
Occupied Bandwidth Occ BH % PWr  99.00 7 CCDF|
929.5602 kHz x dB -26.00 db
Transmit Freq Error  25.166 kHz 1'10{3
% dB Bandwidth 930.948 kHz °

HIGH CHANNEL
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DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.952 0.896
Mid 2441 0.953 0.898
High 2480 0.952 0.899
= Agilent 23:50:04 Dec 31, 1969 L Measure % Agllent 23:51:43 Dec 31, 1969 L Measure
| | ]
Ch Freq  2.482 GHz Trig Free Meas Off Ch Freq 2441 GHz Trig Free Meas Off
Occupied Bandwidth PAverages: 100 I Occupied Bandwidth Averages: 100 I
Channel Power!| | Channel Power
APv9.4.1(821919),194189, Conducted F APv9.4.1(821819),19419, Conducted F
Ref 26 dBm #Atten 30 dB Ref 2@ dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
14 18
dB/ 5 ° dB/ o °
Offst ACP Offst i € ACP
13.9 139
dB | — dB I A
i Multi Carrier I Multi Carrier
Center 2,42 000 GHz Span 2 HHz Power Center 2.441 BB GHz Span 2 MHz Power
#Res BH 38 kHz #BH 91 kHz #Sweep 100 ms (1001 pts) #Res BH 36 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH Z Pur  $9.00 % CCDF, Occupied Bandwidth Occ BH Z Par  99.00 7 CCDF
896.0856 kHz x B -20.80 B 898.1782 kHz x db 2080 4B
Transmit Freq Error  19.452 kHz Pofrg Transmit Freq Error  20.652 kHz IHO{g
% B Bandwidth $52.041 kHz E % dB Bandwidth 952.634 kHz o
| |
i Agilent 23:54:13 Dec 31, 1969 L Heasure
|
Ch Freq ©2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APv9.4.1(821919),19419, Conducted F
Ref 28 dBm #Atten 30 dB
#Peak Occupied BH
Log
16
dB/
Offat > e ACP
13.9 —
dB ' ——
] Hulti Carrier
Center 2,450 08D GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
899.4508 kHz xdB 2000 db
Transmit Freq Error  21.118 kHz 1I'10fr§
% dB Bandwidth 952286 kHz i
|

HIGH CHANNEL
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REPORT NO: 12696945-E1V3
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DATE: 7/26/2019
IC: 579C-E3304A

8.2.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.380 1.2231
Mid 2441 1.379 1.2212
High 2480 1.380 1.2229
LOW CHANNEL MID CHANNEL
HIGH CHANNEL
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DATE: 7/26/2019
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Antenna 5

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.381 1.2237
Mid 2441 1.381 1.2246
High 2480 1.381 1.2238
LOW CHANNEL MID CHANNEL

HIGH CHANNEL
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 3x RBW.

RESULTS
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.3.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION

8.3.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.3.3. LOW POWER BASIC DATA RATE GFSK MODULATION

ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION

8.3.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.4.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

30MHz SPAN, SEGMENT 2 OF 3

# Agilent 02:34:43 Feb 23, 2019 L Measure
APv9.4.1(021919),12559, Conducted F
Ref 38 dBm Atten 38 dB Meas Off
#Peak
Log
18
4B/ Channel Power|
Offst
13.9
dB Occupied BH
ACP
#PAvg
Ml 52 Multi Carrier
§3 FC Power|
AR
f%)m Power Stat
CCDF
Swp
Center 2415 00 GHz Snan 38 Tz Jtore
#Res BH 300 kHz #WBH 300 kHz Sweep 20 ms (1001 pts)
]
100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
3% Agilent 02:36:11 Feb 23, 2019 L Measure 5 Agilent B2:38:25 Feb 23, 2019 L Measure
APv9.4.1(821919),12559, Conducted F APv9.4.1(821919),12559, Conducted F
Ref 38 dBm Atten 38 dB Meas 0ff Ref 30 dBm Atten 30 dB Meas Off
#Peak #Peak |
Log Log |
10 Channel Power 1a Ch |P
"y B/ annel Power,
Offst Offst
1349 13.9
db Occupied BH dB Occupied BH
ACP
#PAvy PRy ACP
ML 52 Multi Carrier ML 2  Carr
Multi Carrier
5 Eg Power 83 ;g Power
£ .
FTun Powercsctna; fgu)n Power Stat
Swp CCDF
Swp
More
Center 2.445 08 GHz Span 3@ MHz 1ot 2 More|
Center 2.475 88 GHz Span 36 MHz
Res BH 300 kH. YBH 309 kH 5 28 1891
o = u Z__Swern 20 no (1001 bt | koo B 300 ke SVEH 300 kHz  Sweep 20 ms (1001 pts) Lof:
|

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5

# Agilent 93:12:20 Feb 23, 2019 L Measure

AP+9.4.1(021919),12559, Conducted F

Ref 30 dBm Atten 30 dB Meas Off

#Peak

Log

10 Channel Power

4B/

Offst

13.7

dB Occupied BH

H ACP

#PAvg

Ml 52 Multi Carrier

$3 FC! Power
AR

£CFx: Power Stat

FTun CCDF

Swp

Center 2415 80 GHz Snan 30 Mz 1”‘;{2

#Res BH 380 khz

#UBH 308 kHz

Sweep 20 ms (1081 pts)

100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
# Agilent 93:14:83 Feh 23, 2019 L Measure 3 Agilent 83:15:32 Feb 23, 2019 L Measure
APv9.4.1(621919),12559, Conducted F APv9.4.1(821319),12359, Conducted F
Ref 30 dBm Atten 38 dB Meas Off Ref 38 dBm Atten 30 dB Meas Off
#Peak #Peak
Log Log -
1g Channel Power 10 Channel Power
dB/ dB/
Offst Offst
13.7 13.7
dB Occupied BW dB Occupied BH
ACP ACP
#PAvg #PAvy
ML 52 Multi Carrier| ML 52 Multi Carrier
83 FQ Power, 3 FC Power,
AR AA
Ect Power Stat £Cb: Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 2,445 00 GHz Span 30 Mz 1"";{3 Center 2.075 09 GHz Span 30 Mz 1"‘0’{3
#Res BH 300 kHz #BH 308 kHz Sweep 20 ms (1081 pts) #Res BH 300 kHz +UBH 300 kHz Sweep 20 ms (1001 pts)
|

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.4.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2

100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3

30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019

FCC ID: BCG-E3304A IC: 579C-E3304A
Antenna 5
100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.4.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

e Agilent 21:02:38 L Measure

APv3.4.1(821919),44366, Conducted F

Ref 38 dBm Atten 30 dB Meas Off|

#Peak ]

Log |

18

ey l Channel Power

Offst

133

dB Occupied BH

ACP

#PAvY

ML 52 Multi Carrier

$3 FC Power,
AA

fg)' Power Stat
un CCDF|

Snp

Center 2415 98 GHz Snan 30 MAz fore

#Res BH 300 kHz #UBH 3606 kHz Sweep 20 ms (1001 pts)

30MHz SPAN, SEGMENT 1 OF 3

100MHz SPAN
5 Agilent 21:83:10 L Measure ¥ Agilent 21:03:41 L Measure
APv9.4.1(021919),44366, Conducted F APvaL4.10821919),44366, Conducted F
Ref 30 dBm Atten 36 dB Meas Off Ref 38 dBm Atten 36 dB Meas Off
#Peak #Peak
Log Log
10 Channel Power 16 Channel Power|
dB/ dB/
Offst Offst
13.9 13.9
dB Occupied BH dB Occupied BY|
ACP
#PAvg #PAvg ACP
Ml 52 Multi Carrier Ml 52 Multi Carrier|
$3 FC Power, 53 FC Power|
AR ol
£c: Power Stat| | [£4F Power Stat
FTun ccoF FTun
Swp Swp CCDF
More

Center 2.445 B0 GHz Span 30 Mhz 1of 2| | |Center 2.475 60 GHz Span 30 Mz 1"‘0’{‘3
#Res BH 308 kHz +BH 308 kHz Sweep 260 ms (1001 pts) #Res BH 300 kHz #UBH 300 kHz Sweep 20 ms (1081 pts)

|

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5
% Agilent 23:25:13 L Measure
APw9.4.1(821919),44366, Conducted F
Ref 3@ dBm Atten 38 dB Meas Off
#Peak |
Log |
10 Channel Power
dB/
Offst
13.7
dB Occupied BH
- ACP
ML 52 Multi Carrier|
$3 FC Power
AA
ﬁ[ﬁn Power Stat
CCDF
Swp
Center 2.415 00 GHz Snan 30 Mz 1”‘0’{3
#Res BH 300 kHz #UBH 388 kHz Sweep 20 ms (10681 pts)
|
30MHz SPAN, SEGMENT 1 OF 3
100MHz SPAN
5 Agilent 23:25:45 L Measure 4 Agilent 23:26:44 L Measure
APva.4.1(821919),44366, Conducted F APwY.4.1(021919),44366, Conducted F
Ref 38 dBm Atten 36 dB Meas Off Ref 30 dBm Atten 30 dB Meas Off
#Peak #Peak ]
Log Log |
1o Ch | P 16 IChannel Power|
4B/ annel Power g?{
0ff st
157 137
dB Occupied BH 4B Occupied BH|
ACP
+PAug ACP #PRvg
WL 52 Multi Carrier Psg Eg Multi [:Parrier
$3 FQ Power s ower|
i £
?%)n Power Stat| FTun Powerc%t[;g
Swp CCDF] Swp
More
More| Center 2.475 80 GHz Span 38 MHz
Center 2.445 08 GHz Span 30 MHz 1 of 2|
#Res BH 308 KHz SUBH 300 kHz  Sweep 26 ms (1091 pts) Lof || |eftes BH 300 kiiz WEN 308 iz Sweep 20 ms (1001 pre) i

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.4.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2

30MHz SPAN, SEGMENT 1 OF 3
100MHz SPAN

30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019

FCC ID: BCG-E3304A IC: 579C-E3304A
Antenna 5
100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

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

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.5.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Number of .
Pulse | "o ises in [Average Time | it | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3829 32 0.1225 0.4 -0.2775
DH3 1.639 16 0.2622 0.4 -0.1378
DH5 2.887 11 0.3176 0.4 -0.0824
Pulse I\lPuurlnstt)a(:,ri(r:f Average Time Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3829 8 0.03063 0.4 -0.3694
DH3 1.639 4 0.06556 0.4 -0.3344
DH5 2.887 2.75 0.07939 0.4 -0.3206
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

PULSE WIDTH - DH1

PULSE WIDTH - DH3

PULSE WIDTH - DH5

% Agilent B2:50:16 Feb 23, 2819 L Measure
APv9.4.1(021919),12559, Conducted F
Ref 3@ dBm #Atten 40 dB Meas Off
#Peak
Lag
19 Channel Pover]|
dB/
Offst
139
dB Occupied BH|
ul} IR0 O Y
18.9
dBm
————— O 1 W R 1 (A TR I 1 HH— T ACP
#PAvg
vl 82 Multi Carrier|
$3 F Power|
AA
E:%)ﬂ Power Stat
CCDF)
Center 2.441 066 GHz Span @ Az 1”‘0’{3
Res BH 1 MHz #VBH 1 MHz Sweep 3.16 5 (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH1

% Agilent 23:19:07 L Measure 3 Agilent 17:12:19 L Measure
APv9.4.1(0219197,44366, Conducted F APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB Meas Off| Ref 36 dBm #Ftten 40 dB Meas Off|
#Peak #Peak
Log Log
10 Channel Power 10 Channel Power|
dB/ dB/
Offst Offst
13.9 133
dB Occupied BH dB Occupied BH|
ul} ul}
18.8 18.7
dBm 1 acp| | [ ACP
#PAvg #PAvg
v 52 Multi Carrier v sz Multi Carrier
33 F Power 33 F§ Power|
AA BA
ﬁ[ﬁn Power Stat ?gu)n Power Stat|
CCDF CCDF]
Centsr 2.441 600 GHz Span 0 Az 1”‘0’{‘; Center 2.441 680 GHz Snan 0 Hz 1"‘0’{3
Res BW 1 MHz #UBH 1 MHz Sweep 3.16 s (1081 pts) Res BH 1 MHz #VBH 1 MHz Sweep 3.16 s (1061 pts)
|

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5

Number of .
Pulse | "o 1ses in [Average Time | it | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3833 32 0.1227 0.4 -0.2773
DH3 1.639 16 0.2622 0.4 -0.1378
DH5 2.887 11 0.3176 0.4 -0.0824
Pulse I\lPuurInstt)a(z,ri(r:f Average Time Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3833 8 0.03066 0.4 -0.3693
DH3 1.639 4 0.06556 0.4 -0.3344
DH5 2.887 2.75 0.07939 0.4 -0.3206

Page 44 of 278

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: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

PULSE WIDTH -DH1

PULSE WIDTH - DH3

PULSE WIDTH —-DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH1

#  Agilent 08:20:58 L Measure % Agilent 17:26:51 L Measure
AP+9.4.1(021919),44366, Conducted F APv9.4.1(621919),44366, Conducted F
Ref 38 dBm #Atten 40 dB Meas Off Ref 38 dBm #Atten 40 dB Meas Off|
#Peak | #Peak
Log | Log ‘
L Channel Power| Lo ‘ Channel Power
dB/ dB/
Offst Offst
13.7 13.7
dB [T Occupied BH dB Occupied BH
]| | I L DI
20.8 19.3
dBm dBm
L - ACP) i ACP)
#PAvg #PRvg
vl 82 Multi Carrier uL 52 Multi Carrier|
53 F Power| §3 Fs Power]|
AA AR
ﬁ?n Power Stat ﬁ?n Power Stat
CCDF CCDF]
Center 2.441 630 GHz Span 0 Az 1”‘0’{2 Center 2.441 600 GHz Span © iz 1"‘;{3
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #BH 1 MHz Sweep 3.16 5 (10601 prs)
|

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
IC: 579C-E3304A

FCC ID: BCG-E3304A
8.5.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.389 32 0.12448 0.4 -0.2755
3DH3 1.640 16 0.2624 0.4 -0.1376
3DH5 2.891 12 0.34692 0.4 -0.0531

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic

Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

3% Agilent 21:35:18 L Measure
APva.4.1(821919),44366, Conducted F a Mkrl 164 mg
Ref 36 dBm #Ftten 40 dB -20.29 dB Meas Off|
#Peak
Log
10 Channel Power|
dB/
Occupied BH|
“PFvg ACP
WL S2 Multi Carrier
53 W8 Pover|
AA
?gu)n Power Stat|
CCDF]
Center 2.491 808 GHz Span B Hz 1"‘0’{3
Res BH 1 MHz #VBH 1 MHz Sweep 2 ms (3661 pts)
Copyright 2000-2011 Agilent T |
#. Agilent 21:33:00 L Measure ¥ Agilent 21:38:12 L Measure
APv9.4.1(021919),44366, Conducted F a Mkrl 2891 msf APw.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB -20.77 dB Meas Off| Ref 38 dBm #Atten 40 dB Meas Off|
#Peak #Peak
Log | Log
18 18
Channel Power Channel Power|
6/ Sfo [T (T I
st
e i —————— ik I N
Occupied BH dB W Occupied BH|
ul}
16.5 ‘ 111 BN
dBm
WPRvg ACP “PFvg | E ACP
o
HL 52 Multi Carrier v sz Multi Carrier
$3 v Power 53 F§ Power|
AA AA
ﬁt‘)n m Power Stat f%)n Power Stat|
CCDF CCDF]
||
Center 2.441 029 GHz Span 8 iz 1”‘;{2 Center 2.491 800 GHz San 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (3001 pts) Res BW 1 MHz #BH 1 MHz Sweep 3.16 s (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent T |
# Agilent 21:36:01 L Measure % Agilent 21:33:45 L Measure
AP+9.4.1(021919),44366, Conducted F APv9.4.1(621919),44366, Conducted F
Ref 38 dBm #Atten 40 dB Meas Off Ref 38 dBm #Atten 40 dB Meas Off|
#Peak | #Peak
Log | Log
1@ I I 18
& |y Channel Power| a8/ Channel Power
Offst Offst
13.9 13.9
dB Occupied BH dB Occupied BH
o] DI
16.8 | 16.3 ‘
dBm dBm
H ACP ACP
#PAvg ’| ﬂr #PAvg
gl v \ il - 1 | A
vl 82 Multi Carrier uL 52 Multi Carrier|
53 F Power| §3 Fs Power]|
AA AR
ﬁ?n Power Stat ﬁ?n Power Stat
CCDF CCDF]
Center 2.441 630 GHz Span 0 Az 1”‘0’{2 Center 2.441 600 GHz Span © iz 1"‘;{3
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #BH 1 MHz Sweep 3.16 5 (10601 prs)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A
Antenna 5

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3889 32 0.124448 0.4 -0.2756
3DH3 1.64 17 0.2788 0.4 -0.1212
3DH5 2.891 12 0.34692 0.4 -0.0531

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel

selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

3% Agilent 09:18:33 L Measure
APva.4.1(821919),44366, Conducted F a Mkrl 164 mg
Ref 36 dBm #Ftten 40 dB -22.39 dB Meas Off|
#Peak
Log
18
4B/ Channel Power|
TN cocumioass
“PFvg ACP
WL S2 Multi Carrier
33 V9 Power|
AA
?gu)n Power Stat|
CCDF]
i i
Center 2.491 808 GHz Span B Hz 1"‘0’{3
Res BH 1 MHz #VBH 1 MHz Sweep 2 ms (3661 pts)
Copyright 2000-2011 Agilent T i |
Agilent B3:13:00 L Measure 4% Agilent 08:17:21 L Measure
APv9.4.1(0219197,44366, Conducted F a Mkrl  2.891 msf APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB 060 dB Meas Off| Ref 36 dBm #Atren 46 dB Meas Off|
#Peak #Peak
Log | Log
18 18
4B/ Channel Power 4B/ Channel Power|
Offst —
o LR I S B T S S 137
Occupied BH dB Occupied BH|
ul}
151 ||
dBm | 11 1
WPAvg AcP #Phvg MI k A j il
HL 52 Multi Carrier v sz Multi Carrier
$3 v Power 33 F§ Power|
AA AA
ﬁ[ﬁn Power Stat ?gu)n Power Stat|
1 CCDF CCDF]
|
Centsr 2.441 600 GHz Span 0 Az 1”‘0’{‘; Center 2.441 680 GHz Snan 0 Hz 1"‘0’{3
Res BW 1 MHz #UBH 1 MHz Sweep 4 ms (3081 pts) Res BH 1 MHz #VBH 1 MHz Sweep 3.16 s (1061 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 RAgilent T i |
Agilent 89:19:69 L Measure 4% Agilent B8:13:57 L Measure
APv9.4.1(021919),44366, Conducted F APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB Meas Off| Ref 36 dBm #Atren 46 dB Meas Off|
#Peak | #Peak
Lag | Log
10 10 |
4B/ | Channel Power 4B/ Channel Power|
Offst | Offst |
137 I 137 I
dB || Occupied BH dB Occupied BW|
Dl ul} | |
15.5 15.3
dBm I (7 Jdl ACP! dBm | 170 | ACP|
e MO i AL Ikl
V1 52 Multi Carrier v sz Multi Carrier
33 F Power 53 F§ Power|
AA AA
ﬁt‘)n Power Stat f%)n Power Stat|
CCDF CCDF]
Center 2.441 029 GHz Span 8 1z 1”‘;{‘; Center 2.491 800 GHz San 0 1z 1"‘;{‘;
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 s (1881 pts) Res BW 1 MHz #VBH 1 MHz Sweep 3.16 5 (1861 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent T i |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.5.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Number of .
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3828 31 0.1187 0.4 -0.2813
DH3 1.639 16 0.2622 0.4 -0.1378
DH5 2.887 12 0.3464 0.4 -0.0536
Srlis NPuurIr:()aesriﬁf R Uit Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3828 7.75 0.02967 0.4 -0.3703
DH3 1.639 4 0.06556 0.4 -0.3344
DH5 2.887 3 0.08661 0.4 -0.3134
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

PULSE WIDTH - DH1

PULSE WIDTH - DH5

PULSE WIDTH - DH3
L

¥ Agilent 21:16:13 Measure

APw3.4.1(821919),44366, Conducted F

Ref 36 dBm #Ftten 40 dB Meas Off|

#Peak

Log

10 Channel Power|

dB/

Offst

133

dB Occupied BH|

ul} | |

10.3

dBm

e ACP|

vl 52 Multi Carrier|

$3 FS Power

BA

f%)n Power Stat|
CCDF]

Center 2.441 808 GHz Span 6 Hz 1"‘0’{3

Res BH 1 MHz #VBH 1 MHz Sweep 3.16 s (1061 pts)

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD — DH1
L

% Agilent 21:14:03 L Measure 3 Agilent 21:12:04 Measure
APv9.4.1(021919),44366, Conducted F APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB Meas Off| Ref 36 dBm #Atren 46 dB Meas Off|
#Peak #Peak
Log Log
10 Channel Power 10 Channel Power|
dB/ dB/
Offst Offst
139 139 I
dB Occupied BH dB [ Occupied BW|
ul} ul} il
18.8 18.8
dBrm acp| | | ACP
#PAvg #PAvg
V1 52 Multi Carrier v sz Multi Carrier
33 F Power 53 F§ Power|
AA AA
ﬁt‘)n Power Stat f%)n Power Stat|
CCDF CCDF
Center 2.441 029 GHz Span 8 1z 1”‘;{‘; Center 2.491 800 GHz San 0 1z 1"‘;{‘;
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 s (1881 pts) Res BW 1 MHz #VBH 1 MHz Sweep 3.16 5 (1861 pts)
|

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD —-DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH5
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5

Number of .
Pulse | "o 1ses in [Average Time | it | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.383 32 0.1224 0.4 -0.2776
DH3 1.639 16 0.2622 0.4 -0.1378
DH5 2.887 12 0.3464 0.4 -0.0536
Pulse I\lPuurInstt)a(z,ri(r:f Average Time Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.383 8 0.03061 0.4 -0.3694
DH3 1.639 4 0.06556 0.4 -0.3344
DH5 2.887 3 0.08661 0.4 -0.3134
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

PULSE WIDTH - DH1

PULSE WIDTH - DH5

PULSE WIDTH - DH3
L

¥ Agilent 23:43:03 Measure

APw3.4.1(821919),44366, Conducted F

Ref 36 dBm #Ftten 40 dB Meas Off|

#Peak

Log

10 Channel Power|

dB/

Offst

13.7

dB Occupied BH|

ul} | |

10.3

dBm

e ACP|

vl 52 Multi Carrier|

$3 FS Power

BA

f%)n Power Stat|
CCDF]

Center 2.441 808 GHz Span 6 Hz 1"‘0’{3

Res BH 1 MHz

#VBH 1 MHz

Sweep 3.16 s (1061 pts)

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD — DH1
L

% Agilent 23:40:07 L Measure 3 Agilent 23:32:58 Measure
APv9.4.1(021919),44366, Conducted F APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB Meas Off| Ref 36 dBm #Atren 46 dB Meas Off|
#Peak #Peak
Log Log
10 Channel Power 10 Channel Power|
dB/ dB/
Offst Offst
13.7 13.7
dB Occupied BH dB Occupied BW|
ul} ul}
18.8 18.8
dBrm —t acp| | | ACP
#PAvg #PAvg
V1 52 Multi Carrier v sz Multi Carrier
33 F Power 53 F§ Power|
AA AA
ﬁt‘)n Power Stat f%)n Power Stat|
CCDF CCDF
Center 2.441 029 GHz Span 8 1z 1”‘;{‘; Center 2.491 800 GHz San 0 1z 1"‘;{‘;
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 s (1881 pts) Res BW 1 MHz #VBH 1 MHz Sweep 3.16 5 (1861 pts)
|

NUMBER OF PULSES IN 3.1 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.5.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3886 31 0.120466 0.4 -0.2795
3DH3 1.640 16 0.2624 0.4 -0.1376
3DH5 2.891 11 0.31801 0.4 -0.082

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

3% Agilent 20:54:26 L Measure
APva.4.1(821919),44366, Conducted F a Mkrl 164 mg
Ref 36 dBm #Ftten 40 dB -15.16 dB Meas Off|
#Peak
Log
10 Channel P
-y annel Power|
Occupied BH|
- 1 |
ACP
#PAvg 3
WL S2 Multi Carrier
53 W8 Pover|
AA
?gu)n ) Power Stat|
i CCDF]
Center 2.491 808 GHz Span B Hz 1"‘0’{3
Res BH 1 MHz #VBH 1 MHz Sweep 2 ms (3661 pts)
|
Agilent 20:52:03 L Freq/Channel 4% Agilent 20:57:24 L Measure
APv9.4.1(0219197,44366, Conducted F a Mkrl  2.891 msf C F APw3.4.1(821919),44366, Conducted F
Ref 38 dBm #fitten 40 dB -20.76 dB enter Freq Ref 30 dBm #Ateen 46 dB Meas OFff
WPeah 244100000 GHz| | [oFiar
Log Log
18 Start Freq 18
B/ 2.44100000 GHz| | [dB/ Channel Power
Offst
133
Stop Freq =S :
e 24410600 Ghe| | |7 Occupled BH
Lo} |1
7.5
CF Step|
1. i I I e E R R LT AR - R R ACP
#PAvg | |Futo Mar #Phvg
Wl os2 | Freq Dffset ulos2 Multi Carrier|
$3 v X He] 33 F§ Power|
AR [ ARl
ﬁ[ﬁn Signal Track f%)n Power Stat
I on 0Of CCDF
1
l More
Center 2.441 800 GHz Span @ Hz Center 2.441 080 GHz Span @ Hz' 1 af 2
Res BW 1 MHz #UBH 1 MHz Sweep 4 ms (3081 pts) Res BH 1 MHz #VBH 1 MHz Sweep 3.16 s (1061 pts)
| |

PULSE WIDTH - 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH1

Agilent 28:55:22 L Measure 4% Agilent 20:53:00 L Measure
APv9.4.1(021919),44366, Conducted F APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB Meas Off| Ref 36 dBm #Atren 46 dB Meas Off|
#Peak | #Peak
Lag | Log
18 18
4B/ Channel Power 4B/ Channel Power|
Offst Offst
13.9 133
dB Occupied BH dB Occupied BW|
ul} ul}
79 8.0
dBm dBm
WPRvg ACP #PFvg ACP
V1 52 Multi Carrier v sz Multi Carrier
33 F Power 53 F§ Power|
AA AA

ﬁt‘)n Power Stat f%)n Power Stat|

CCDF CCDF]
Center 2.441 029 GHz Span 8 1z 1”‘;{‘; Center 2.491 800 GHz San 0 1z 1"‘;{‘;
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 s (1881 pts) Res BW 1 MHz #VBH 1 MHz Sweep 3.16 5 (1861 pts)

| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A
Antenna 5

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3886 31 0.120466 0.4 -0.2795
3DH3 1.640 16 0.2624 0.4 -0.1376
3DH5 2.89 12 0.3468 0.4 -0.0532

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel

selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

3% Agilent 23:56:33 L Measure
APva.4.1(821919),44366, Conducted F a Mkrl 164 mg
Ref 36 dBm #Ftten 40 dB -13.68 dB Meas Off|
#Peak
Log
10 Channel Power|
dB/
Occupied BH|
‘1‘;‘7
v L ACP
WL S2 Multi Carrier
33 V9 Power|
AA
?gu)n Powercsct[?;
Center 2.491 808 GHz Span B Hz 1"‘0’{3
Res BH 1 MHz #VBH 1 MHz Sweep 2 ms (3661 pts)
|
Agilent 23:54:45 L Measure 4% Agilent 23:58:23 L Measure
APv9.4.1(0219197,44366, Conducted F a Mkrl  2.89 ms APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB -15.12 dB Meas Off| Ref 36 dBm #Ftten 40 dB Meas Off|
#Peak #Peak
Log | Log
18 18
4B/ Channel Power 4B/ Channel Power|
Offst
13.7
N Occupied BH dB [T Occupied BH|
FS ol (L
6.5
xR Al Y {0 1 AR AR SRHURE LS R I ACP
#PAvg & #PRug
HL 52 Multi Carrier v sz Multi Carrier
$3 v Power 33 F§ Power|
AA AA
ﬁ[ﬁn Power Stat ?gu)n Power Stat|
| ‘ | | CCDF CCDF
| |
Centsr 2.441 600 GHz Span 0 Az 1”‘0’{‘; Center 2.441 680 GHz Snan 0 Hz 1"‘0’{3
Res BW 1 MHz #UBH 1 MHz Sweep 4 ms (3081 pts) Res BH 1 MHz #VBH 1 MHz Sweep 3.16 s (1061 pts)
| |
Agilent 23:57:00 L Measure 3% Agilent 23:55:33 L Measure
APv9.4.1(021919),44366, Conducted F APw3.4.1(821919),44366, Conducted F
Ref 3@ dBm #Atten 46 dB Meas Off| Ref 36 dBm #Atten 40 dB Meas Off|
#Peak | #Peak
Lag | Log
18 18
4B/ Channel Power 4B/ Channel Power|
Offst Offst
13.7 13.7
dB Occupied BH dB Occupied BW|
ul} || | ul}
7.0 7.0
dBrm 1 acp| | | ACP
#PAvg #PAvg
V1 52 Multi Carrier v sz Multi Carrier
33 F Power 53 F§ Power|
AA AA
ﬁt‘)n Power Stat f%)n Power Stat|
CCDF CCDF
Center 2.441 029 GHz Span 8 1z 1”‘;{‘; Center 2.491 800 GHz San 0 1z 1"‘;{‘;
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 s (1881 pts) Res BW 1 MHz #VBH 1 MHz Sweep 3.16 5 (1861 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

TEST PROCEDURE

Measurements perform using a wideband gated 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

Page 58 of 278

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: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.6.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.81 21 -2.19
Middle 2441 18.74 21 -2.26
High 2480 18.75 21 -2.25
Antenna 5
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.91 21 -1.09
Middle 2441 19.97 21 -1.03
High 2480 19.72 21 -1.28
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.6.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 2
Tested By: 20773
Date: 7/3/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.20 21 -2.80
Middle 2441 18.37 21 -2.63
High 2480 18.16 21 -2.84
Antenna 5
Tested By: 20773
Date: 7/3/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.05 21 -2.95
Middle 2441 18.06 21 -2.94
High 2480 18.03 21 -2.97
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.6.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2
Tested By: 20773
Date: 6/17/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.28 21 -2.72
Middle 2441 18.44 21 -2.56
High 2480 18.40 21 -2.60
Antenna 5
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.11 21 -2.89
Middle 2441 18.31 21 -2.69
High 2480 18.26 21 -2.74
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.6.4. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.41 30 -17.59
Middle 2441 12.59 30 -17.41
High 2480 12.49 30 -17.51
Antenna 5
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.58 30 -17.42
Middle 2441 12.66 30 -17.34
High 2480 12.55 30 -17.45
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REPORT NO: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.6.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 2

Antenna 5

Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.00 21 -10
Middle 2441 11.09 21 -9.91
High 2480 10.92 21 -10.08
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.90 21 -10.1
Middle 2441 11.07 21 -9.93
High 2480 10.82 21 -10.18
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REPORT NO: 12696945-E1V3

FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.6.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2

Antenna 5

Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.03 21 -9.97
Middle 2441 11.11 21 -9.89
High 2480 11.01 21 -9.99
Tested By: 20773
Date: 6/27/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.98 21 -10.02
Middle 2441 11.15 21 -9.85
High 2480 11.01 21 -9.99
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated 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: 12696945-E1V3 DATE: 7/26/2019
IC: 579C-E3304A

FCC ID: BCG-E3304A
8.7.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 18.53
Middle 2441 18.51
High 2480 18.52
Antenna 5
Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.69
Middle 2441 19.73
High 2480 19.56
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.7.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 2

Antenna 5

Tested By: 20773
Date 7/3/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.57
Middle 2441 15.74
High 2480 15.68
Tested By: 20773
Date 7/3/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.54
Middle 2441 15.68
High 2480 15.60
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.7.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2

Antenna 5

Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.60
Middle 2441 15.76
High 2480 15.58
Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.65
Middle 2441 15.75
High 2480 15.62

Page 68 of 278

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: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.7.4. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Antenna 5

Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.09
Middle 2441 12.25
High 2480 12.12
Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.14
Middle 2441 12.19
High 2480 12.10
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.7.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 2

Antenna 5

Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.67
Middle 2441 8.65
High 2480 8.64
Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.64
Middle 2441 8.61
High 2480 8.58
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.7.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2
Tested By: 20773
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.68
Middle 2441 8.75
High 2480 8.72
Antenna 5
Tested By: 20733
Date 6/27/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.74
Middle 2441 8.66
High 2480 8.62
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

RESULTS
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.8.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 2 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3% Agilent B2:43:04 Feb 23, 2019 L Measure o Agilent 82:44:21 Feb 23, 2019 L Measure
APv9.4.1(821919),12559, Conducted F Mkrl 2.486 876 GHz APY9.4.1(821919),12559, Conducted F Mkrl 2.476 878 GHz
Ref 30 dBm #htten 40 dB 21.09 dBm Meas Off Ref 30 dBm #Atten 48 dB 20.58 dBm Meas Off
#Peak - #Peak
<
Loy ' i log  [T¢ T
10 19
4B/ Channel Power A5/ Channel Power
Offst Offst
13.9 139
dB . Occupied BW dB Occupied BH
ul} & ul}
1.1 0.6
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 068 GHz Span 15 MHz " " Center 2.433 508 GHz Span 15 MHz " "
#Res BM 100 kHz WBL 300 Kz Sweep 1.467 ms (1091 proy || I cg{,:}g{ #Res BH 10 KHz WJBH 300 Kz Sweep 1467 ms (1881 proy || MU c;;\r.;::
Marker  Trace Type W s Anplitude Marker  Trace Type ¥ Axis Anplitude
1 13 Freg 2.466 870 GHz 21.89 dBm 1 [&5] Freg 2.476 878 GHz 28.58 dBn
2 (&5 F 2.408 BA6 GH. -38.14 dBi 2 (&5 Fi 2.487 835 GH. -36.23 dEi
3 1) F;z; 2.393 355 BH; -36.15 dE'r: Powerc%tDaFt 3 [&5] F:zg 2.483 588 EH; -38.689 dE’rx PowercsctDaFt
More More
1 of 2 1of 2
|
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3% Agilent 93:22:43 Feh 23, 2019 L Measure
APv9.4.1(21919),12559, Conducted F Mkrl 2.484 635 GHz
Ref 38 dBn #htten 40 dB 20.93 dBm Meas Off
#Peak -
Log 1 w7
10 Channel Power
dB/
Offst
13.7
dB Occupied BW
] & |
0.4
o ACcP
#PAva
Center 2.400 068 GHz Span 15 MHz " "
#Res BM 100 kHz WEN 300 Kz Sweep 1467 ms (1001 prsy || I c;';::g
Marker  Trace Type W s Amplitude
1 13 Freg 2.464 B35 GHz 20.93 dBm
2 &5 Freq 2,406 806 GHz -38.25 dEm Power Stat
3 1) Freq 2.399 948 GHz -36.28 dBm
More
1 of 2
|
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.8.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 2 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE HIGH BANDEDGE
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE HIGH BANDEDGE
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.8.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL

Page 81 of 278

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: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 2 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3% Agilent 21:88:82 L Measure # Agilent 21:89:22 L Measure
APva.4.1(821919),44366, Conducted F Mkrl 2.406 878 GHz APY9.4.1(021919),44366, Conducted F Mkrl 2.476 @08 GHz
Ref 38 dBm #Atten 40 dB 13.46 dBm Meas Off| Ref 38 dBm #Rtten 46 dB 12.68 dBm Meas Off|
#Peak #Peak |
Log Y Log
10 10
4B/ Channel Power| 4B/ Channel Power
Offst Offst
133 13.9
dB R Occupied BH dB Occupied BH
ul} | & Dl &
-6.6 -7.4
dBm ace| | 4" ACP
#PRAug #Phvg
Center 2.400 009 GHz Span 15 MHz . . Center 2.483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 Kz Sweep L467 ne (1001 poy || TG cg;:::ﬁ wRes B 100 kHz WEN 300 Kz Sweep 1467 mo (1001 proy || TMIE C;;u:ﬁ
Marker  Trace Type ¥ Fis Amplitude Marker  Trace Type ¥ Axis Anplitude
1 1) Freq 2.486 878 GHz 13.48 dBm 1 (s8] Freq 2,476 BEA GHz 12.68 dBm
2 (&5 Fi 2.480 BAG GH. -36.92 dB 2 [«H) F 2.487 715 GH. -36.86 dBi
3 1) F:z; 2.393 885 BH; -35.79 dE’rx PowercsctDaFt 3 [sB] F;zg 2.483 568 EH; -36.93 dE'r: Powerc%tnaFt
More| More
1of 2 1of 2
|

Page 82 of 278

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: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 5 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3% Agilent 23:30:16 L Measure # Agilent 23:31:32 L Measure
APva.4.1(821919),44366, Conducted F Mkrl 2.484 185 GHz APY9.4.1(021919),44366, Conducted F Mkrl 2.476 @45 GHz
Ref 38 dBm #Atten 40 dB 13.31 dBm Meas Off| Ref 38 dBm #Rtten 46 dB 12.23 dBm Meas Off|
#Peak #Peak |
Log 5 Log
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Dffst
13.7 13.7
dB Occupied BH dB Occupied BH
ul} Dl &
-5.7 -7.8
dBm dBm
#PFvg ACP WPRvg ACP
Center 2.400 009 GHz Span 15 MHz . . Center 2.483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 Kz Sweep L467 ne (1001 poy || TG cg;:::ﬁ wRes B 100 kHz WEN 300 Kz Sweep 1467 mo (1001 proy || TMIE C;;u:ﬁ
Marker  Trace Type ¥ Fis Amplitude Marker  Trace Type ¥ Axis Anplitude
1 1) Freq 2.484 185 GHz 13.31 dBm 1 (s8] Freq 2,476 845 GHz 12.23 dBm
2 (&5 Fi 2.480 BAG GH. -37.54 dB: 2 [«H) F 2.486 B95 GH. -36.88 dBi
3 1) F:zg 2.395 BBS BH; -36.59 dE’rx PowercsctDaFt 3 [sB] F;zg 2.483 568 EH; -38.28 dE'r: Powerc%tnal_s
More| More
1 of 2 1 0f 2]
|
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

8.8.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 2 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

Antenna 2 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE

% Agilent 28:46:23 L Measure
APY9.4.1(021919),44366, Conducted F Mkrl 2.477 @35 GHz
Ref 38 dBm #Rtten 46 dB 7.55 dBm Meas Off|
#Peak |
Log .
10 Channel Power
dB/
Dffst
13.9
48 Occupied B
)
-12.4
dBm
ACP)
#PAvg
Center 2.483 500 GHz Span 15 MHz . .
WRes BH 100 kHz WEN 300 Kz Sweep 1467 mo (1001 proy || TMIE C;;u:ﬁ
Marker  Trace Type ¥ Axic Anplitude
1 (s8] Freq 2,477 B35 GHz 7.55 dBm
2 [«H) F 2.491 @BA GH. -36.47 dBi
3 ay Froq 2483 naw GHs 30115 o Powerc%'hal_s
More
1 0f 2]

HIGH BANDEDGE
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

Antenna 5 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE HIGH BANDEDGE
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.9.

BEAMFORMING 20 dB AND 99% BANDWIDTH

8.9.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

2TX Antenna 2 + Antenna 5 TxBF MODE

Channel Frequency 20dB Bandwidth | 99% Bandwidth | 20dB Bandwidth 99% Bandwidth
Antenna 2 Antenna 2 Antenna 5 Antenna 5
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 0.8878 0.86665 0.9243 0.87252
Mid 2441 0.8870 0.86574 0.8892 0.87103
High 2480 0.8876 0.86649 0.8892 0.87090
LOW CHANNEL ANTENNA 2 LOW CHANNEL ANTENNA 5

MID CHANNEL ANTENNA 2

MID CHANNEL ANTENNA 5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

HIGH CHANNEL ANTENNA 2 HIGH CHANNEL ANTENNA 5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
IC: 579C-E3304A

FCC ID: BCG-E3304A
8.9.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

2TX Antenna 2 + Antenna 5 TxBF MODE

Channel Frequency 20dB Bandwidth | 99% Bandwidth | 20dB Bandwidth 99% Bandwidth
Antenna 2 Antenna 2 Antenna 5 Antenna 5
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 1.379 1.2217 1.379 1.2256
Mid 2441 1.378 1.2218 1.380 1.2247
High 2480 1.379 1.2211 1.379 1.2246
LOW CHANNEL ANTENNA 2 LOW CHANNEL ANTENNA 5

MID CHANNEL ANTENNA 5

MID CHANNEL ANTENNA 2
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

HIGH CHANNEL ANTENNA 2 HIGH CHANNEL ANTENNA 5
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.9.3. LOW POWER BASIC DATA RATE GFSK MODULATION

2TX Antenna 2 + Antenna 5 TxBF MODE

Channel Frequency 20dB Bandwidth | 99% Bandwidth | 20dB Bandwidth 99% Bandwidth
Antenna 2 Antenna 2 Antenna 5 Antenna 5
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 0.9222 0.87033 0.9263 0.87676
Mid 2441 0.8875 0.86777 0.8898 0.87318
High 2480 0.8885 0.86879 0.9230 0.87497
LOW CHANNEL ANTENNA 2 LOW CHANNEL ANTENNA 5

MID CHANNEL ANTENNA 2

MID CHANNEL ANTENNA 5
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REPORT NO: 12696945-E1V3 DATE: 7/26/2019
FCC ID: BCG-E3304A IC: 579C-E3304A

HIGH CHANNEL ANTENNA 2 HIGH CHANNEL ANTENNA 5
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REPORT NO: 12696945-E1V3
FCC ID: BCG-E3304A

DATE: 7/26/2019
IC: 579C-E3304A

8.9.4. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

2TX Antenna 2 + Antenna 5 TxBF MODE

Channel Frequency 20dB Bandwidth | 99% Bandwidth | 20dB Bandwidth 99% Bandwidth
Antenna 2 Antenna 2 Antenna 5 Antenna 5
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 1.378 1.2220 1.381 1.2253
Mid 2441 1.378 1.2212 1.381 1.2233
High 2480 1.379 1.2225 1.381 1.2252
LOW CHANNEL ANTENNA 2 LOW CHANNEL ANTENNA 5

MID CHANNEL ANTENNA 2

MID CHANNEL ANTENNA 5
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HIGH CHANNEL ANTENNA 2 HIGH CHANNEL ANTENNA 5
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8.10. BEAMFORMING HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 3x RBW.

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

RESULTS
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8.10.1. HIGH POWER BASIC DATA RATE GFSK MODULATION
ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION

8.10.2. HIGH POWER ENHANCED DATA RATE 8PSK

MODULATION
ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION
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8.10.3. LOW POWER BASIC DATA RATE GFSK MODULATION

ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION

8.10.4. LOW POWER ENHANCED DATA RATE 8PSK

MODULATION
ANT 2, HOPPING FREQUENCY ANT 5, HOPPING FREQUENCY
SEPARATION SEPARATION
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8.11. BEAMFORMING NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

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

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

RESULTS

Normal Mode: 79 Channels Observed
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8.11.1. HIGH POWER BASIC DATA RATE GFSK MODULATION
ANTENNA 2
Antenna 2,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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ANTENNA 5
Antenna 5,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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FCC ID: BCG-E3304A IC: 579C-E3304A
8.11.2. HIGH POWER ENHANCED DATA RATE 8PSK
MODULATION
ANTENNA 2
Antenna 2,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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ANTENNA 5
Antenna 5,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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8.11.3. LOW POWER BASIC DATA RATE GFSK MODULATION

ANTENNA 2
Antenna 2,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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FCC ID: BCG-E3304A IC: 579C-E3304A
ANTENNA 5
Antenna 5,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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FCC ID: BCG-E3304A IC: 579C-E3304A
8.11.4. LOW POWER ENHANCED DATA RATE 8PSK
MODULATION
ANTENNA 2
Antenna 2,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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ANTENNA 5
Antenna 5,100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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8.12. BEAMFORMING AVERAGE TIME OF OCCUPANCY

LIMITS

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

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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8.12.1. HIGH POWER BASIC DATA RATE GFSK MODULATION
Antenna 2
S NPuurIT:()eesri;)f SIS TS Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.382 30 0.1147 0.4 -0.2853
DH3 1.638 16 0.2621 0.4 -0.1379
DH5 2.886 11 0.3175 0.4 -0.0825
Pulse Np”u'?ltéiriﬁf Average Time | ;v | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3823 7.5 0.02867 0.4 -0.3713
DH3 1.638 4 0.06552 0.4 -0.3345
DH5 2.886 2.75 0.07937 0.4 -0.3206
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PULSE WIDTH - DH1 PULSE WIDTH - DH3
PULSE WIDTH - DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1
NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3 OBSERVATION PERIOD - DH5
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Antenna 5

Number of .
AUl Pulses in AIDEES e Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DHA1 0.382 32 0.1223 0.4 -0.2777
DH3 1.638 17 0.2785 0.4 -0.1215
DH5 2.886 9 0.2597 0.4 -0.1403
P NPuurEZirigf MRS TTE| poes | poenfs
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.3823 8 0.03058 0.4 -0.3694
DH3 1.638 4.25 0.06962 0.4 -0.3304
DH5 2.886 2.25 0.06494 0.4 -0.3351
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PULSE WIDTH -DH1 PULSE WIDTH - DH3

PULSE WIDTH —-DH5
NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH1

NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH3 OBSERVATION PERIOD -DH5
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FCC ID: BCG-E3304A
8.12.2. HIGH POWER ENHANCED DATA RATE 8PSK

MODULATION

Antenna 2

DH Packet Pulse Number of [ Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.388 32 0.1242 0.4 -0.2758
3DH3 1.639 17 0.2786 0.4 -0.1214
3DH5 2.890 10 0.2890 0.4 -0.1110

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic

Rate demonstrates compliance with channel occupancy when AFH is employed.
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