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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: CELLULAR PHONE WITH BLUETOOTH AND WLAN RADIOS
MODEL.: A1785
SERIAL NUMBER: C39S602ZHLMT (CONDUCTED), C39RWO01QHFML (RADIATED)
DATE TESTED: AUGUST 24-26, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set
forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by
UL Verification Services Inc. based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by UL Verification Services Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Verification Services Inc.
will constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
MENGISTU MEKURIA ERIC YU
SENIOR ENGINEER EMC ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
[ ] Chamber B X] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
X] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope
of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance,1000 to 18000 MHz 4.32 dB
Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 7 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT Model A1785 is a mobile phone with multimedia functions (music, application support,
and video), cellular GSM/GPRS/EGPRS/CDMA/WCDMA/HSPA+/DC-HSDPA/LTE-radio, IEEE
802.11a/b/g/n/ac, NFC and Bluetooth radio. The rechargeable battery is not user accessible

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 16.73 47.10
2402 - 2480 DQPSK 19.06 80.54
2402 - 2480 Enhanced 8PSK 19.40 87.10
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 -2.20

Antenna Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 14.1.39.180.
The test utility software used during testing was BlueTool.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that X orientation was worst-case orientation. Therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

Preliminary data showed DQPSK mode with lower power. Therefore, testing was performed on
GFSK and 8PSK modes only

For simultaneous transmission of multiple channels from the same antenna in the 2.4GHz and
5GHz bands, tests were conducted for various configurations having the highest power. No
noticeable new emission was found.

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

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

Laptop Dell Latitude 3540 9J6WwQ71
Laptop Power Supply Dell LA65NM130 0JNKWD NA

I/O CABLES (CONDUCTED TEST)

Antenna Un-Shielded To spectrum Analyzer

2 USB 2 USB Shielded 1 N/A
I/O CABLES (RADIATED ABOVE 1 GHZ)

|None Used |

I/O CABLES (BELOW 1 GHZ)

1 AC 1 AC Un-shielded 3 N/A

I/O CABLES (AC LINE CONDUCTED: AC/DC ADAPTER &LAPTOP CONFIGURATION)

Un-shielded N/A
2 Power Adapter 1 AC Un-shielded 3 N/A
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TEST SETUP- CONDUCTED PORT

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

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- RADIATED-ABOVE 1 GHZ

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

SETUP DIAGRAM

Antennaf/Amp

(@ EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHZ

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

SETUP DIAGRAM

Antenna/Amp

Radiated Test

EUT 5,

Spectrum Analyzer

AC/DC Adapter D

AC Source

s e e . s S s o T T — o
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER

The EUT was tested with powered by AC/DC adapter via USB cable. Test software exercised the
EUT.

SETUP DIAGRAM

EUT =
EMI Receiver
1
AC/DC Adapter

AC Sourcef LISN Conducted Test

o i o . . s . i . S . . W T _—— T ——
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

The EUT was tested with powered by host PC via USB cable. Test software exercised the EUT.

SETUP DIAGRAM

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test

o e o e e e o o o —— T — — - —— ——
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DATE: AUGUST 26, 2016

IC: 579C-E3088A

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 T Number Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T863 4/26/2017
Antenna, Broadband Hybrid, .
Sunol Sciences JB3 T900 5/3/2017
30MHz to 2000MHz
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-S- T495 10/20/2016
42
Amplifier, 10KHz to 1GHz,
Sonoma 310N T835 6/18/2017
32dB
Spectrum Analyzer, PXA, 3Hz .
P Y Keysight N9030A T906 2/3/2017
to 44GHz
Spectrum Analyzer, PXA, 3Hz .
Keysight N9S030A T1454 12/9/2016
to 44GHz
Power Meter, P-series single .
& Agilent N1911A T1271 7/8/2017
channel
Power Sensor, P -series, .
. Agilent N1921A T1228 6/20/2017
50MHz to 18GHz, Wideband
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 T447 6/16/2017
Spectrum Analyzer, 40 GHz Agilent N9030A T340 11/15/2016
Amplifier, 1 to 26.5GHz, .
. e Keysight 8449B T402 7/5/2017
23.5dB Gain minimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz |Rohde & Schwarz ESCI7 T1436 12/19/2016
LISN for Conducted Emissions .
Fischer 50/250-25-2-01 T1310 6/8/2017
CISPR-16
AC Source Shaffner NSG 1007 T134 9/11/2016
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, June 24, 2015
* Conducted Software UL UL EMC Ver 4.0, January 11, 2016
* AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

Note: * indicates automation software version used in the compliance certification testing
**Testing is completed before equipment expiration date.
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7. ANTENNA PORT TEST RESULTS
7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ONTime| Period |DutyCycle| Duty Duty Cycle 1/8
B X Cycle |Correction Factor [Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
Bluetooth GFSK High Power | 1.000 | 1.000 1.000 | 100.00% 0.00 0.010
Bluetooth 8PSK High Power | 1.000 | 1.000 1.000 | 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK HIGH POWER MODE

RL

#Avg Type: RMS

11:58:01 PM Mar 09, 2016

Frequency

Auto Tune

| TRACE T3
PNO: Fast ~+— 1rig: Free Run TYPE Wi
IFGain:Low ~ Atten:30 dB penE
Ref Offset 11 dB
lo dBidiv.  Ref 30.00 dBm
-0g
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VEW 50 MHz Sweep 100.0 ms (1001 pts)
MS0 %SH\"L’\

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2441000000 GHz

CF Step
8.000000 MHz

Auto Man

Freq Offset
0Hz

DUTY CYCLE 8PSK HIGH POWER MODE

RL

| #Avg Type: RMS
PHO: Fast —+— 1rig: Free Run
IFGain:Low Arten: 30 dB

Ref Offset 11 dB
Ref 30.00 dBm

11:56:32 PM Mar 09, 2016
TRACE 3456

Frequency

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2441000000 GHz

CF Step
B8.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz
Res BW 8 MHz

mso

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

Kpstatus
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7.2. HIGH POWER BASIC DATA RATE GFSK MODULATION

7.2.1. 99% AND 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth 20 dB Bandwidth
(MHz) (KHz) (KHz)
Low 2402 908.73 908.20
Middle 2441 860.73 948.40
High 2480 858.38 898.60
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99% AND 20 dB BANDWIDTH

BANDWIDTH LOW CH

L RF 50 &
enter Freq 2.40 0 z

MIFGain:Low

Ref Offset 11.6 dB

10 dBidiv Ref 30.00 dBm

Center Freq: 2.402000000 GHz
—»— Trig: Free Run
#Atten: 30 dB

06:56-40PM A9 25, 2016
Radie Std: None
Avg|Hold: 20020
Radie Device: BTS

Log

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

908.73 kHz
3.839 kHz
908.2 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 91 kHz 50

Span 2 MHz

Frequency

Center Freq
2402000000 GHz

CF Step
200.000 kHz!
Auto Man

p 100 ms

Total Power 16.4 dBm

OBW Power
x dB

99.00 %
-20.00 dB

FreqOffset
0Hz

BANDWIDTH M

ID CH

0

1000000 GHz

HIFGain:Low

L —
enter Freq 2.

Ref Offset 11.5 dB
Ref 30.00 dBm

10 dBldiv

Center Freq: 2.441000000 GHz
—— Trig:Free Run
#Atten: 30 dB

07:00:46PM Aug 25, 2016
Radie Std: None
Avg|Hold: 20120
Radie Device: BTS

Frequency

Log

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
860.73 kHz

-2.072 kHz
948.4 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 91 kHz #5y

Total Power

OBW Power

Span 2 MHz
100 ms

Center Freq
2.441000000 GHz

CF Step
200.000 kHz|
Man|

L

17.5 dBm

99.00 %

x dB -20.00 dB

Freq Offset
0Hz
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

BANDWIDTH HIGH CH

OF:24:46 PM Aug 25, 2018

Center Freq: 2.480000000 GH Radie Std: N Frequency
enter Freq 2.480000000 GHz ] T:i;:;';.:‘;un n\rslH:I _ adio one
MIFGainiLow #Atten: 30 dB Radio Device: BTS
Ref Offset 115 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
2.480000000 GHz|
I
CF Step
200.000 kHz|
Center 2.48 GHz Span 2 MHz |auto Man
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.9 dBm Freq Offset
OH
858.38 kHz 5
Transmit Freq Error -808 Hz OBW Power 99.00 %
x dB Bandwidth 898.6 kHz x dB -20.00 dB
MS0 STATUS

Page 21 of 93

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l

FAX: (510) 661-0888

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



REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

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 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

3 a NGE: N 1N ALIT 10:00:33PM Aug 25, 2016 Frequency
R #Avg Type: RMS ALl 5
enter Freq 2.441500000 Gpr:é TS TrigFreeRun AvalHold> 100100 TYAER] AR

IFGain:Low #Atten: 40 dB oet|

Auto Tune
Ref Offset 115 dB
Ref 30.00 dBm

CenterFreq
2.441500000 GHz

StartFreq
2.435000000 GHz

Stop Freq
2.444000000 GHz

CF Step
500.000 kHz!
Auto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VEW 910 kHz Sweep 2.53 ms (1001 pts)

(= STATUS
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN

L EF 50 it EENSE:IN ALIGH ALITO 09:58:55PM Aug 25, 2016
enter Fre . 0 |z Avg Type: Log-Pwr TRACE 345
q PHO: Fast a0 Trig: Free Run Avg|Hold>100/100 TYPE M vl
IFGain:Low Atten: 30 dB et [P

Frequency

Auto Tune

Ref Offset 11.5 dB

Il'i] defdlv  Ref 30.00 dBm
og

Center Freq
2.440000000 GHz

StartFreq
2330000000 GHz

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.0 ms (1001 pts)

(= STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT

L RF 30 G SENSEIN ALIGN ALITO 09:56: 20PM Aug 25, 2016
enter Freq 2. 000 GHz #Avg Type: RMS RACE[ -3456
- PNO: Wide 5o 1rig: Free Run Ava|Hold>100/100 TYFE [Miiiidah
IFGain:Low Atten: 30 dB oer [P

Frequency

Auto Tune
Ref Offset 11.5 dB
Ref 30.00 dBm

Center Freq
2415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz
|Auto Man

Freq Offset
0 Hz

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.0 ms (1001 pts)

msc STATUS
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

o 0
L [ & | ALTGN AT 095705 PM Aug 25, 2016 Frequency
# #Avg Type: RMS TRACE 5
enter Freq 2.445000000 G::é—. Wids = Trig:Free Run AvglHold> 1061100 TR I B
IFGain:Low Atten: 30 dB cerlP
Auto Tune
Ref Offset 11.56 dB
l|U dBidiv - Ref 30.00 dBm
.og
Center Freq
2445000000 GHz
StartFreq
2.430000000 GHz
Stop Freq
2.460000000 GHz
CF Step
3.000000 MHz
Auto Man
Freq Offset
0 Hz
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VEBW 300 kHz Sweep 20.0 ms (1001 pts)
M50 STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

i

L FF 0 &
enter Freq 2.475000000 GHz

IFGain:Low

Ref Offset 11.56 dB

PHO: Wide (o 17ig:Free Run

Arten: 30 dB

#Avg Type: HMS
Avg|Held=>100/100

09:57:51 PM Aug 25, 2016
TRACE 56

Frequency

TPE|M bt
et P

Auto Tune

[0 dBidiv Ref 30.00 dBm

Center Freq
2.475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq
2.490000000 GHz

Auto

CF Step
3.000000 MHz

Man

Freq Offset

0Hz

Start 2.46000 GHz
#Res BW 300 kHz

(=

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.0 ms (1001 pts)

STATUS

Page 25 of 93

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

TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888



REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

7.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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 31.6 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
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.394 32 0.126 0.4 -0.274
DH3 1.65 18 0.297 0.4 -0.103
DH5 2.9 11 0.319 0.4 -0.081
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.394 8 0.032 0.4 -0.368
DH3 1.65 4.5 0.074 0.4 -0.326
DH5 2.9 2.75 0.080 0.4 -0.320

Page 26 of 93

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888

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



REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

PULSE WIDTH - DH1

PULSE WIDTH —

L

DH1

104833 PM Aug 25, 2018

Trig Delay: -100.0 ps lﬂvﬁ Type: RMS TRACE

Ref Offset 115 dB
10 dBidiv Ref 30.00 dBm

PHO: Wide —+— 17ig: Video
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune

Center 2.441000000 GHz
Res BW 1.0 MHz

(=

Span 0 Hz
#VEW 1.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

L

104954 PM Aug 25, 2016

Ref Offset 11.5 dB
Ref 30.00 dBm

enter Freq 2. 000 GHz ) #ivg Typs: RMS wace]; 25 €
PNO: Wide —+— Trig: Free Run ¥ A

IFGain:Low #Atten: 40 dB

Frequency

Auto Tune

Center 2.441000000 GHz
Res BW 1.0 MHz

msc

Span 0 Hz
#VBW 1.0 MHz Sweep 3.160 s (1001 pts)

STATUS

Center Freq
2441000000 GHz

StartFreq
2441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
|Auto Man

Freq Offset
0 Hz
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

PULSE WIDTH — DH3

PULSE WIDTH — DH3

L

IFGain:Low

Ref Offset 11.6 dB
Ref 30.00 dBm

10 dB/div
Log

Trig Delay: -200.0 ps  #Avg Type: RMS

PHO: Wide —=— Trig: Video

#Atten: 40 dB

Frequency

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

(=

#VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

L

enter Freq 2.

1000000 GHz

PHO: Wide —+— Trig: Free Run

1N ALIT 10:51:47 PM Aug 25, 2016
#Avg Type: RMS WacE[} -3 56 Frequency
T ARA

IFGain:Low

Ref Offset 115 dB
Ref 30.00 dBm

#Atten: 40 dB

oet|P
Auto Tune

10 dBidiv
Log

CenterFreq
2441000000 GHz

StartFreq
2441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

mso

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

PULSE WIDTH — DH5

PULSE WIDTH — DH5

L

Trig Delay: 4000 ps  #Avg Type: RMS
PHO: Wide —+— 17ig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 115 dB

l|U dBidiv  Ref 30.00 dBm
.og

10:03:39PM Aug 25, 2016
TRACE 56
T

Frequency

Auto Tune

Center Freq
2.441050000 GHz

StartFreq
2.441050000 GHz

Stop Freq
2441050000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

Center 2.441050000 GHz
Res BW 1.0 MHz

(=

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 4.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

L 50 & —
enter Freq 2.441000000 GHz TR T
PHO: Wide —+— 1rig: Free Run

IFGain:Low #Atten: 40 dB

Ref Offset 115 dB
0 dBidiv - Ref 30.00 dBm

10:21:45PM Aug 25, 2018
]

Frequency

Auto Tune

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

(=

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

Page 29 of 93

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888

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



REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.2.5. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
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 mWw.

TEST PROCEDURE

The transmitter output is connected to a wideband peak power meter.

RESULTS
ID: | 39919 | Date: | 8/25/16 |
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.68 21 -4.29
Middle 2441 16.73 21 -4.24
High 2480 16.59 21 -4.38
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

| 1ID: | 39919 | Date: | 8/25/16 |
Channel Frequency |Average Power
(MHz) (dBm)
Low 2402 16.44
Middle 2441 16.50
High 2480 16.37
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC 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 band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

y RF =0 & SENSENT| ALIGNALTO | 07:00:30PM Aug2s, 2016
enter Freq 2. i #Avg Type: RMS TRACE 56 Frequency
PHO: Wide Lp Trig: Free Run TVPE Amrehed
IFGain:Law #Atten: 30 dB cet|
e Offect 115 B WikrT 2.402 025 GHz Auto Tune
10 diidiv _ Ref 30,00 dBm
Log 1
T @ T | T Center Freq
—t—1 1 1 2.400000000 GHz
StartFreq
| 2.392500000 GHz
¢
u i Stop Freq
2.407500000 GHz
Center 2.400000 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VEW 300 kHz Sweep 1.47 ms (1001 pts) 1.500000 MHz
nmn-_—-_mm Rt Man)
IH 2.402 025 GHz 16.71 dBm
N 1 f 2,400 000 GHz 46.798 dBm
‘3 N LE 2,399 970 GHz 46.011 dBm Freq Offset
5 0Hz
6
7
8
9
10
1
12
==
M55 STATUS

LOW CHANNEL SPURIOUS

L SEHECINT ALIGH ALIT 07:03:49PM A 25, 2016
] #Avg Type: AMS TRACE Frequency
PRO: Fast —+— 17ig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 115 dB Mkrd 25.552 0 GHZ Auto Tune
Ref 30.00 dBm '-iL 29 dBm

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
es BW 100 kHz #VBW 300 kHz Sweep 2485 (40001 pts) | 5 co7000000 GHia

Porlwonetecsa —w v TFucion [ uncrionwork]__fuscionvae i S Man)
. AL N (1 0k 24020 GHz 16.00 dBm
e 48040 GHz -46.87 dBm |

7.206 0 GHz -48.85 dBm FreqOffset

N
N 1 255520 GHz -40.29 dBm
0Hz
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

L RF

50 & SENGE:INT] LGN ALUTE OF: 10:39PM Aug 25, 2016
enter Freq 2. i #Avg Type: RMS TRACE 56 Frequency
PHO: Wide Lp Trig: Free Run TVPE Amrehed
IFGain:Law #Atten: 30 dB oet|
Ref Offset 115 dB Mkr1 2.440 895 GHz Auto Tune
II_'Cl dBfdlv  Ref 30.00 dBm 17.09 dBm
og
S Center Freq
él | | | 2.441000000 GHz
StartFreq

2433500000 GHz

Stop Freq
2.448500000 GHz,

CF Step|
1.500000 MHz
{Auto Man/

FreqOffset
0Hz

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)
MSG STATUS

MID CHANNEL SPURIOUS

L RF S0G | SENSENT TO O7:11:55PM Aug 25, 2016

] TRACE 3456
PNO: Fast —»~ Trig: Free Run wh
IFGain:Law #Atten: 30 dB

Frequency

Auto Tune
Ref Offset 11,5 dB
10 dBidlv_ Ref 30.00 dBm

Log

1
G i T 1 T i i 1 T CenterFreq
i i i 1 i i T 1 i 13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5 507000000 cer

[ oo L ancionaoidmnconae S Man

CF Step

16.08 dBm
-A7 57 dBm

4890 dBm |
4127 dBm | Freq or;s::
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REPORT NO: 16U23308-E7V1

FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

L

BLIGN ALIT | 07:26:42PM Aug 25, 2016
#Avg Type: RMS TRACE )

Frequency

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

PNO:WII Trig:FraeRun s
IFGain:Law #Atten: 30 dB vet|
P — Mkr1 2. i-:‘e‘pafl_'i;l %_’ll Z
10 didiv__ Ref 30.00 dBm 8.4/ dbm
Log 9
-0,
Center 2.483500 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts),
mmn-_—-nmm
|” 2.479 900 GHz 16.47 dBm
N 1 f 2483770 GHz <46.65 dBm
3 Nl LE 2.483 500 GHz <AT7.053 dBm
4
5
6
7
a8
9
10
1
12
==

CF Step|
1.500000 MHz
Auto Man|

FreqOffset
0Hz

STATUS

HIGH CHANNEL SPURIOUS

L

PNO: Fast —»~ Trig: Free Run
IFGain:Low

#Atten: 30 dB

BLIGH ALIT 07:41:22 mauqaf n:o
#Avg Type: RMS TRACE

10 dBldiv
Log

Ref Offset 11.5 dB
Ref 30.00 dBm

Mkrd 16.252 2 GHz
-44.985 dBm

Start 30 MHz

es BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts)

I
)

N
N

PRl MooeL TRl sl X ]
] 1 N

24800 GHz
4967 1 GHz
74387 GHz
16.262 2 GHz

15.663 dBm
-47.621 dBm
47520 dBm
-44 985 dBm

Frequency

Auto Tune

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

CF Step
2597000000 GHz
Auto Man|

FreqOffset
0Hz
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

y R =0 & ENGEINT ALIGH ALITO 10:45-1?maw“’s.m:é-

) #Avg Type: RMS 6 Frequency
7 7 Trig: Free Run r PE Kb
PHO: Wide (
IFGain:Lln:r * gatten: 20 dB vet|
Mkr1 2.40 Auto Tune
Ref Offset 11.5 dB -
10 d8/div__ Ref 20.00 dBm
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.3. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

7.3.1. OUTPUT POWER

LIMIT

815.247 (b) (1)

RSS-247 (5.4) (2)

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

The transmitter output is connected to a wideband peak power meter.

RESULTS
ID: | 39919 | Date: | 8/25/16 |
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.97 21 -2.00
Middle 2441 19.06 21 -1.91
High 2480 19.01 21 -1.96
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.3.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

| D: | 39919 [ Date: | 8125116 |
Channel Frequency |Average Power
(MHz) (dBm)
Low 2402 16.02
Middle 2441 16.29
High 2480 16.14
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.4. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel | Frequency | 99% Bandwidth PO dB Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.2242 1.3130
Middle 2441 1.2126 1.3320
High 2480 1.2302 1.3140
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

99% AND 20 dB BANDWIDTH

BANDWIDTH LOW CH
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

BANDWIDTH HIGH CH

0925, 35 PM Aug 24, 2016
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i
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

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 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

L Rf & SENGE: N IGHALIT 0F:43:41PM Aug 24, 2016
< #Avg Type: RMS TRACE [ S 6
enter Freq 2.441500000 GPH"é Wi Trig:Free Run AvglHold> 1001100 vPE
IFGain:Low #Amen: 40 dB oer|

Frequency

Auto Tune
Ref Offset 11.5 dB
Ref 30.00 dBm

Center Freq
2.441500000 GHz

StartFreq
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Stop Freq
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CF Step
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Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.53 ms (1001 pts)

(= STATUS
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN
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REPORT NO: 16U23308-E7V1

FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

(=
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.4.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse [Number of [ Average [ Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.402 32 0.129 0.4 -0.271
3DH3 1.54 17 0.262 0.4 -0.138
3DH5 2.900 11 0.319 0.4 -0.081
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

7.4.5. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
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 mWw.

TEST PROCEDURE

The transmitter output is connected to a wideband peak power meter.

RESULTS
ID: | 44366 | Date: | 8/24/16 |
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.35 21 -1.62
Middle 2441 19.40 21 -1.57
High 2480 19.29 21 -1.68
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

| D: | 44366 | Date: | 8/24/16 |
Channel Frequency |Average Power
(MHz) (dBm)
Low 2402 16.11
Middle 2441 16.31
High 2480 16.17

Page 51 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC 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 band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
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PNO: Fast —+— 1rig:Free Run T 4 hhho
IFGain:Low #Atten: 20 dB ceT|

Mkr1 2.402 0 GHZ Auto Tune

Ref Offset 115 dB g
Ref 20.00 dBm 12.80 dBm
92

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26,000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
es BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 Pts)| 5 557000000 Grre

Pl wone[TRd sl ]~ T funcion ] funcionwore] —ruecionvae JIEEIC) Man
— IHE

f 2.4020 GHz 12,60 dBm
N 1F 4804 0 GHz £8.89 dBm
N 1 ¢ 7.206 0 GHz 58,60 dBm Freq Offset

0Hz

EI’.'.-'..-__-"
Ridvo~anawr

STATUS
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

SPURIOUS EMISSIONS, MID

CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - AP¥5.1.1(071516),44266, Cond F

L

r4 Z
PNO: Wide Lo Trig: Free Run

Ref Offset 11.5 dB
Ref 20.00 dBm

IFGain:Low #Atten: 20 dB

#Avg Type: RMS

09: 16:40PM Aug 24, 2016

Peak Search

TRACE 31456
TYPE{ 11 bt
OET

Mkr1 2.440 985 GHz

14.822 dBm

NextPeak

Next Pk Righ

Next Pk Le

Marker Deita

Mkr—RefLvl

Center 2.441000 GHz
#Res BW 100 kHz

(=

#VBW 300 kHz

Span 15.00 MHz

Sweep 1.47 ms (1001 pts)

STATUS

MID CHANNEL SPURIOUS

L RF 00 D
enter Freq 13.015000000 GHz
PHO: Fast

—+— Trig:Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS ACE

09: 18035 PM Aug 24, 2018
3456

Frequency

dBidiv

Ref Offset 115 dB
Ref 20.00 dBm

Auto Tune

10
Log i

Center Freq

13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 s (40001 pts)

24410 GHz

1 48820 GHz
1 7.3230 GHz
25604 0 GHz

ZZZ

1362 dBm
60.18 dBm
5987 dBm
5087 dBm

CF Step
2597000000 GHz
Auto Man

Freq Offset
0 Hz

E
] !u_.otao-aabmiwu_-
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REPORT NO: 16U23308-E7V1

FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

SPURIOUS EMISSIONS, HIGH CHANNEL

L

HIGH CHANNEL BANDEDGE

#Avg Type: RMS

PNO: Wide 5o 1rig: Free Run
IFGain:Low #Atten: 20 dB

10 dBidiv
Log

Ref Offset 11.6 dB
Ref 20.00 dBm

Mkr1 2.479 99

0

(Center 2.483500 GHz
|#Res BW 100 kHz

Span 15.00 MHz

#VBW 300 kHz Sweep 1.47 ms (1001 pts),

wwummnwu!

{Hooe] TR sl
N YL

]

=z

L= L — e GO L FURCTIGNWIDTH FUNCTION VaLUE ]
2.479 990 GHz
1t 2.483 950 GHz
1.f 2.483 500 GHz

14.42 dBm
-49.01 dBm
504977 dBm

Frequency

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz,

CF Step
1.600000 MHz

|Auto Man

Freq Offset
0 Hz

HIGH CHANNEL SPURIOUS

ENEE-INT| | ALJGN AL 093211 PM Aug 24, 2016
| #Avg Type: RMS TRALE 3456

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 11.6 dB
Ref 20.00 dBm

Mkrd

110 dBidiv
lLog

¥l

| Start 30 MHz
#Res BW 100 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts)

P

Z2ZZ

Frequency

Auto Tune|

Center Freq
13.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz|

CF Step
2657000000 GHz,

[Auto Man

Freq Offset
0Hz

=
@
o ln—omm-«mmiun_
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

L

PHO: Wide (

e 1o

IFGain:Low

ALIGNALTC | OR:S0H07 PM Aug 24, 2016
#Avg Type: RMS TRACE 3456
TYPE

Frequency

Trig: Free Run

#Atten: 20 dB cer|

Ref Offset 115 dB
Ref 20.00 dBm

Auto Tune

10 dBldiv
Log

00

(Center 2.400000 GHz
[#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz

Center Freq
2.400000000 GHz

StartFreq
2.392600000 GHz

Stop Freq
2.407500000 GHz

Sweep 1.47 ms (1001 pts),

IE 2.404 170 GHz
i r 2.400 000 GHz

M 2.399 505 GHz

ZZZ

ey
NL2ODO-NOME WK

wmn-_—mmm

2.439 dBm

58920 dBm

5759 dBm

CF Step|
1.500000 MHz

Auto Man|

FreqOffset
0 Hz

g &

HIGH BANDEDGE WITH HOPPING ON

L

IFGain:Low

PNO: Wide (o) Trig: Free Run

IGN A | 09:52:33PM g 24, 2016
#Avg Type: RMS TRACE 56

Frequency

#Atten: 20 dB

Ref Offset 11.5 dB
Ref 20.00 dBm

Mkr1 2.47¢

Auto Tune

9

Center Freq
2483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

(Center 2.483500 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

[Mer{ oDE] ThC] SCLl
— EBENE] 2.479 180 GHz

1 2,486 525 GHz
2.483 500 GHz

57.750 dBm
£59.003 dBm

CF Step
1.500000 MHz
Man|

4.156 dBm

Freq Offset
0 Hz
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uv/m)at 3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10
Hz) video bandwidth with peak detector for average measurements.

For harmonics and Spurious Emission”, the setting is RBW/VBW = 1 MHz/30kHz for pre-test
before the final testing

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

1ZKUL Fremon t - Chamber E 25 Aug 2016 22:14:31
Restricted Bondedge

Project Number: 16U23308

Contig:EUT Only

Mode:BT 2482MHz GFSK

Tested by:45208 N

{\ ]
s Peak Limit CdBuU/m) f \

. ]

Average Limit (dBuU/m) J// ‘
| Hy
b peed bbbtk bl VI YIRS FYRRCT A IPPTY ROY AR TRMT I TS ondsstigb Ohoxenat bt A 1‘ Hmhw | ‘WMWM“‘

4l:v e )

CdBul/m)

55!

35}

2.31 T8 5MH=/ 2415
Frequency (GHz)

Rarge (Hz) REU/UBW  Ref/Attn Det/fvg Tupe Suaep. Fis  tupe/lode  Position Rorge (GHz) RBU/UBN  Ref/fttn Det/vg Type Sueep Fts #5upe/fode Position
1:2.31°2.415 HC-3d8) /34 109/12 PEAK/Par Bvg(RNS)  Insec(futa)  80BI  MAXH 22 degs H | 2:2.312.415 1HC-3cB)/18 189/12 PERK/UBIL g Z76s/RBN 8901 1/URIT 242 dege

Low Channel Bondedge - H.TST 38915 {1 May 2816 Rev 9.5 26 fApr 2816

DATA
Mark Freque Mete Det AFT711 | Amp/Cbl/Fit Correc Average Margin Peak PK Azimu Heig Polar
er ncy r (dB/m) r/Pad (dB) ted Limit (dB) Limit Margin th ht ity
(GHz) Readi Readin (dBuv/m) (dBuv/m (dB) (Degs (cm)
ng g ) )
(dBuv (dBuv/
) m)
1 *2.39 38.18 Pk 32.1 -19.9 50.38 - - 74 -23.62 242 136 H
2 *2.354 39.67 Pk 31.8 -20.1 51.37 - - 74 -22.63 242 136 H
3 *2.39 26.73 VA1T 32.1 -19.9 38.93 54 -15.07 - - 242 136 H
4 *2.39 26.74 VA1T 32.1 -19.9 38.94 54 -15.06 - - 242 136 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

~UL Fremont — Chomber E 25 Aug 2016 22:21:35
Restricted Bondedge

Project Number: 16023308

Config:EUT On

Y
:BT 24B2MHz GF3SK
Tested by:45200

12

£
~
>
3
el
T

imit (dBulUym’

T8 SMH=z/ 2.4
Frequency (GHz)

Range (612 REWUBI  Ref/Aiin Det/Avg Tupe Sueep Pls  toups/fode Position Renge (6Hz) RBWURI  Ref/Attn Det/Avg Tupe Sucep Pts  H5ups/fode Position

Low Channel Bendsdge - U.TST 38915 11 May 2816 Rev 9.5 26 Apr 2816

DATA
Mark Freque Meter Det AFT711 | Amp/Cbl/Fit Correc Average Margin Peak PK Azimu Heig Polar
er ncy Readin (dB/m) r/Pad (dB) ted Limit (dB) Limit Margin th ht ity
(GHz) g Readin (dBuv/m) (dBuv/m (dB) (Degs (cm)
(dBuV) g ) )
(dBuv/
m)
2 *2.357 39.84 Pk 31.9 -20 51.74 - - 74 -22.26 46 134 \'
4 *2.389 26.54 VALT 321 -19.9 38.74 54 -15.26 - - 46 134 \'
1 *2.39 37 Pk 321 -19.9 49.2 - - 74 -24.8 46 134 \'
3 *2.39 26.5 VALT 321 -19.9 38.7 54 -15.3 - - 46 134 \'

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont — Chomber E 25 Aug 2016
Restricted Bondedge

Project Number: 16023308

Config:EUT Only

Mode:BT 2488MHz GFSK
Tested by:45200

12

£
~
>
3
el
T

e Limit CdBuUU/m

et i b R R PR TV T I
¥ ki sl

T8 3MH=z/
Frequency (GHz)

Range (6Hz REWUBl  Ref/Ain Det/Avg Tupe Sueep Pls  toups/fode Position Renge (6Hz) RBWURI  Ref/Attn Det/Avg Tupe Sucep Pis H5ups/fode Position
1:2.46-2.563 M3/ 1B9/12 PEAK/Pur Avg(RNS)  Insec(Ruta)  B8A1  HAKH 20 degs H | 2:2.4672.5%3 He-3c8)/1 9/12  PEAK/UI4 fvg 206/RBU 8801 1/IRIT 248 dege H

High Channel Bandedge - H.TST 38915 {1 May 2816 Rev 9.5 26 Apr 2816

DATA
Mark Freque Meter Det AFT711 | Amp/Cbl/Fit Correc Average Margin Peak PK Azimu Heig Polar
er ncy Readin (dB/m) r/Pad (dB) ted Limit (dB) Limit Margin th ht ity
(GHz) g Readin (dBuVv/m) (dBuv/m (dB) (Degs (cm)
(dBuV) g ) )
(dBuv/
m)
1 *2.484 43.92 Pk 323 -20 56.22 - - 74 -17.78 240 108 H
2 *2.484 43.62 Pk 323 -20 55.92 - - 74 -18.08 240 108 H
3 *2.484 32.54 VALT 323 -20 44.84 54 -9.16 - - 240 108 H
4 *2.484 31.91 VALT 323 -20 44.21 54 -9.79 - - 240 108 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 25 Aug 2016 22:37:36
Restricted Bondedge

Project Number: 16U23308
Config:EUT Only

Mode:BT 248BMHz GFSK
Tested by:45200

125

£
~
>
3
el
T

55

45

35

2.76 T8 3VHz/ 2563
Frequency (GHz)

Range (612 REWUBI  Ref/Aiin Det/Avg Tupe o Pls  toups/tode Position Renge (6Hz) RBWURI  Ref/Attn Det/Avg Tupe Sucep Pts  H5ups/fode Position

High Channe!l Bandedge - U.TST 38915 {1 May 2816 Rev 9.5 26 Apr 2816

DATA
Mark Freque Meter Det AFT711 Amp/Cbl/ Correc Average Margin Peak PK Azimu Heig Polar
er ncy Reading (dB/m) Fltr/Pad ted Limit (dB) Limit Margin th ht ity
(GHz) (dBuv) (dB) Readin (dBuv/m) (dBuv/ (dB) (Degs (cm)
g m) )
(dBuv/
m)
1 *2.484 40.46 Pk 323 -20 52.76 - - 74 -21.24 208 328 \'
2 *2.484 41.01 Pk 323 -20 53.31 - - 74 -20.69 208 328 \'
3 *2.484 29.96 VALT 323 -20 42.26 54 -11.74 - - 208 328 \'
4 *2.484 29.9 VALT 323 -20 42.2 54 -11.8 - - 208 328 \'

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016

IC: 579C-E3088A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

| {50L Fremont - Chamber E

25 Aug 2816

21:33:38

Rodioted Emissions 3-Meters
Project Number:16U23388

185

g5

Config:EUT Only
Mode:BT 24B2MHz GFSK
Tested by:45200

Peak Limit CdBulU/m

(dBulU/m)

Avg Limit (dBuY/m)

I3
Frequency (GHz)

18

Rarge (Gz) RBLI/UBW
1-3 1H(-3d8

Ref/fitn Det/Avg Type Seeep
idg) /30l 187/1 PEAK/P

8 K/Por PrgRHS)  S2msec(Buto

Pls  #5wps/Mode  Pox
6081 HAXH

sition Ronge (6Hz) RBWAUBW  Ref/fttn Det/fvg Tupe Sucep
B-3fPdegs H | 3:3-18 M(-308)/ 30k 57/8 PESK/Pur Avg(RMS)  392nsec(futo) 18]

Pts  H5ups/fade P
HAXH

oz ition
8-368degs H

BT 2488MHz BPSK sPo.DAT 38915 29 Dec 2815

Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL PLOT

{ {50L Fremont - Chamber E

25 Aug 2816

21

185

Rodioted Emissions 3-Meters
Project Number:16U23388

g5

Config:EUT Only
Mode:BT 24B2MHz GFSK
Tested by:45200

85

5 Peak Limit CdBulU/m

65

(dBuU/m)

Avg Limit (dBuY/m)
55

45

Frequency (GHz)

Rarge (61 RBWUB  Ref/Ain Det/Avg Tupe Seeep

Pls #5wps/fode  Position

Range (6H) RBWUBI  Ref/Aten  Det/Avg Tupe

Pts  #5ups/fade  Position

BT 2488MHz BPSK sPo.DAT 38915 29 Dec 2815

Rev 9.5 26 Apr 2816

Page 62 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

DATA
Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.804 43.46 PKFH 34 -29.8 47.66 74 -26.34 221 149 H
*4.804 36.8 VALT 34 -29.8 41 54 -13 - - 221 149 H
2 *7.575 37.86 PKFH 35.6 -25.8 47.66 - - 74 -26.34 264 337 H
*7.576 25.06 VALT 35.6 -25.8 34.86 54 -19.14 - 264 337 H
3 *11.406 36.18 PKFH 38.2 -22 52.38 - 74 -21.62 228 260 H
*11.406 23.92 VALT 38.2 -22 40.12 54 -13.88 - - 228 260 H
4 *4.804 42.46 PKFH 34 -29.8 46.66 - - 74 -27.34 251 331 )
*4.804 35.71 VALT 34 -29.8 39.91 54 -14.09 - - 251 331 \
5 *8.331 38.14 PKFH 35.7 -26.6 47.24 - 74 -26.76 276 159 \
*8.327 26.11 VALT 35.7 -26.8 35.01 54 -18.99 - - 276 159 \
6 *10.88 35.73 PKFH 38 -23 50.73 - 74 -23.27 324 246 )
*10.883 24.14 VALT 38 -23 39.14 54 -14.86 324 246 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

~UL Fremont — Chomber E 25 Aug 2016
Rodioted Emissions 3-Meters

- Project Number: 16023388
18 Config:EUT Only

Mode:BT 2441MHz GFSK
Tested by:45288

In

g5

85

75 Peak Limit CdBulU/m

65

(dBulU/m)

Avg Limit (dBuY/m)
55

45

35 oy M

I3 8
Frequency (GHz)

Rarge (61 REWUB  Ref/Aitn Det/Avg Tupe Seeep Pls  foups/fode  Fos
1-3 1H(-3d8 167/18  PEAK/P, 6061 HAXH

sition Range (6H) RV Ref/Aten  Det/Avg Tupe Sucep s foups/Tode P
id8) /30 18 K/Pur fvg(RMS)  52msecifuto B-36Bdegs H | 3:3-18 M(-308)/30k 57/8 PERK/P o e

oz ition
ur Avg(RMS)  I92nsec(futo) |6l 8-368degs H

FCC Porti5C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 26 Apr 2816

MID CHANNEL VERTICAL PLOT

~UL Fremont — Chomber E 25 Aug 2016 23:17:21
Rodioted Emissions 3-Meters

- Project Number: 16023388
18 Config:EUT Only

Mode:BT 2441MHz GFSK
Tested by:45288

In

g5

Peak Limit CdBulU/m

(dBuU/m)

Avg Limit (dBuY/m)

Frequency (GHz)

Rarge (61 RBWUB  Ref/Ain Det/Avg Tupe o Pls  foups/fode  Pos tion Range (6H) RBWUBI  Ref/Aten  Det/Avg Tupe P Pis  foups/fode Position

FCC Porti5C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23308-E7V1

FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

DATA
Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.882 44.05 PKFH 34 -30.4 47.65 - 74 -26.35 42 107 H
*4.882 37.82 VALT 34 -30.4 41.42 54 -12.58 - - 42 107 H
2 *7.379 37.93 PKFH 35.6 -27.6 45.93 - - 74 -28.07 230 169 H
*7.381 26.5 VALT 35.6 -27.7 34.4 54 -19.6 - 230 169 H
3 *10.824 36.41 PKFH 379 -22.8 51.51 - - 74 -22.49 99 392 H
*10.821 24.32 VALT 379 -22.9 39.32 54 -14.68 - - 99 392 H
4 *4.882 42.33 PKFH 34 -30.4 45.93 - - 74 -28.07 101 315 )
*4.882 34.4 VALT 34 -30.4 38 54 -16 - - 101 315 \
5 *8.41 36.75 PKFH 35.7 -25.5 46.95 - 74 -27.05 238 210 \
*8.411 25.05 VALT 35.7 -25.5 35.25 54 -18.75 - - 238 210 \
6 *12.242 35.87 PKFH 39 -23.4 51.47 - - 74 -22.53 70 126 \
*12.239 24.58 VALT 39 -23.4 40.18 54 -13.82 70 126 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

| {50L Fremont - Chamber E

25 Aug 2816

22:48:35

Rodioted Emissions 3-Meters
Project Number:16U23388

185

g5

Config:EUT Only
Mode :BT 248BMHz GFSK
Tested by:45200

Peak Limit CdBulU/m

(dBulU/m)

Avg Limit (dBuY/m)

PRV YT “_*’r*»wﬂaﬂ

——

I3
Frequency (GHz)

18

Rarge (61 REWUB  Ref/Aitn Det/Avg Tupe Seeep
1-3 1H(-3d8 167/18  PEAK/P,

d8) /30 8 K/Pur FvgRHS)  S2nsac(futo

Pls  #5wps/Mode  Pox
6081 HAXH

sition Range (6H) REN/VB
§-36Bdegs H | 3318 W(-308)/30k ur g®RHS)  9znsec(Auto) 1)

Rei/ttn  Det/fvg Type Sucep Phs  H5ups/Tock
87/8  PEAK/FI e WAXH

Position
8-368degs H

FCC Porti5C 2.4GHz RSE.TST 38915 29 Dec 2815

Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL PLOT

{ {50L Fremont - Chamber E

25 Aug 2816

22:48:35

185

Rodioted Emissions 3-Meters
Project Number:16U23388

g5

Config:EUT Only
Mode:BT 248BMHz GFSK
Tested by:45200

85

5 Peak Limit CdBulU/m

65

(dBuU/m)

Avg Limit (dBuY/m)
55

45

35}

Frequency (GHz)

Rarge (61 RBWUB  Ref/Ain Det/Avg Tupe Seeep

Pls #5wps/fode  Position

Range (6H) RBWUBI  Ref/Aten  Det/Avg Tupe

Pts  #5ups/fade  Position

FCC Porti5C 2.4GHz RSE.TST 38915 29 Dec 2815

Rev 9.5 26 Apr 2816
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REPORT NO: 16U23308-E7V1

FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

DATA
Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *4.96 44.78 PKFH 34 -30.5 48.28 - 74 -25.72 217 101 H
*4.96 38.94 VALT 34 -30.5 42.44 54 -11.56 - - 217 101 H
2 *7.523 38.22 PKFH 35.6 -26.6 47.22 - - 74 -26.78 64 357 H
*7.522 25.82 VALT 35.6 -26.6 34.82 54 -19.18 - 64 357 H
3 *10.997 35.71 PKFH 38 -23.1 50.61 - - 74 -23.39 198 257 H
*11 23.97 VALT 38 -23.1 38.87 54 -15.13 - - 198 257 H
4 *4.961 41.95 PKFH 34 -30.5 45.45 - - 74 -28.55 89 113 \
*4.96 33.58 VALT 34 -30.5 37.08 54 -16.92 - - 89 113 \
5 *9.468 36.33 PKFH 36.4 -25.1 47.63 - 74 -26.37 304 400 \
*9.465 24.96 VALT 36.4 -25.2 36.16 54 -17.84 - - 304 400 \
6 *12.221 36.21 PKFH 39 -23.7 51.51 - - 74 -22.49 42 196 \
*12.22 24.63 VALT 39 -23.7 39.93 54 -14.07 42 196 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

8.2.2. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

| 50k Fremont = Chamber D 24 Aug 2816  23:44:55
Restricted Bondedge
Project Number: 16U23308
115 |Contig:EUT only
|Mode :BT 8PSK ePA 24B2MHz
| Tested by:52275
185 |
95
T
t 85
5}
N
C Peak Limit CdBuU/m) |
£ 75
<
3 65
@
z |
- 55 fveroge Limit C(dBub/m) 5 /
Moo ko bRt ) | il
45 ‘ 3 // N
35
2,31 18 .5MH=/ 2.415
Frequency (GHz)
Range (GHz) REU/UBY Ref/Attn  Det/Avg Type Suacp Pts  #Swps/Mode  Position Renge (GHz) RBL/UBL Ref/fttn  Det/Avg Type Sueep Pts  #Sups/Mode  Position
1:2.31-2.415 1M(-3dB) /3M 187/18 PEAK/Pur Avg(RMS)  Aute 8aa| MAXH 187 degs 116 2:2.31-2.415 1MC-3d8)/18 187/18 PERK/Uo 4 Avg Auto 881 /URIT 187 degs 116 cr
ePA BPSK 2482 MHz H Index @.DAT 36915 6 Jul 2815 Rev 9.5 26 Apr 2616
DATA
Mark Freque Mete Det AF Amp/Cbl/F Correc Average Margin Peak PK Azimu Heig Polar
er ncy r T712 Itr/Pad ted Limit (dB) Limit Margin th ht ity
(GHz) Readi (dB/m (dB) Readin (dBuv/m) (dBuv/ (dB) (Degs (cm)
ng ) g m) )
(dBuv (dBuv/
) m)
1 *2.39 39.1 Pk 32.1 -20.6 50.6 - - 74 -23.4 107 116 H
2 *2.376 41.13 Pk 32 -20.6 52.53 - - 74 -21.47 107 116 H
3 *2.39 28.71 VA1T 32.1 -20.6 40.21 54 -13.79 - - 107 116 H
4 *2.39 28.73 VA1T 32.1 -20.6 40.23 54 -13.77 - - 107 116 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

| UL Fremon t - Chamber D 25 Aug 2016  B@:07:46
Restricted Bandedge
Project Number: 16023308
115 Config EUT only
Mode:BT BPSK ePA 24B2MHz
Tested by:52275
185
95
TS 85
o
nLJ Peak mit CdBulU/m)
= 75
e
3
3 65
R
55, fveroge Limit (dBuUy/m> >
@
@
45
s
a
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (GHz) REBW/VBY Ref/fttn  Det/fAvg Type Sueep Pts  #Swpe/Mode  Position Renge (GHz) RBU/UBU Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode Position
Low Channel Bandedge - U.TST 38915 11 Moy 2816 Rev 9.5 26 Apr 2816
DATA
Mark Freque Mete Det AF Amp/Cbl/F Correc Average Margin Peak PK Azimu Heig Polar
er ncy r T712 Itr/Pad ted Limit (dB) Limit Margin th ht ity
(GHz) Readi (dB/m (dB) Readin (dBuv/m) (dBuv (dB) (Degs (cm)
ng ) g /m) )
(dBuv (dBuv/
) m)
1 *2.39 39.45 Pk 32.1 -20.6 50.95 - - 74 -23.05 85 354 Vv
2 *2.36 41.83 Pk 31.9 -20.7 53.03 - - 74 -20.97 85 354 Vv
3 *2.39 28.55 VALT 32.1 -20.6 40.05 54 -13.95 - - 85 354 Vv
4 *2.39 28.61 VALT 32.1 -20.6 40.11 54 -13.89 - - 85 354 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber D 25 Aug 20816
Restricted Bondedge

Project Number: 16023308

Config:EUT only

Mode:BT 8PSK ePA 2488MHz
Tested by:52275

125

o
2
c
o
N
C
o
T
€
~
3
@
Kl

verage Limit CdBuU/m)

PRV NRTTUW PN PAYA (6] 00 N0 WCPE WTPORTH IR [WCORY Ay
st L L L b

7@ 3MH=z/
Frequency (GHz)

Range (6Hz REWUBI  Ref/Aitn Det/vg Tupe Sueep Plo  Fwpe/Mode Fosition Renge (GHz) RBWUBN  Ref/fttn Det/Avg Tupe Susep Pis #5ups/fode Position
1:2.46-2.563 M3/ 1E/18 PEAK/Pur Avg(RNS)  Inses(Ruta)  BBA1  HAKH 55 dege 112 ¢ 2:2.46°2.53 He-3c8)/1 1B7/18 PEAK/Uolt g 276s/RBU 8881 1/IRIT 55 degs 111 on

High Channel Bandsdge - H.TST 38915 11 May 2816 Rev 9.5 26 Apr 2816

DATA
Mark Freque Mete Det AFT712 | Amp/Cbl/F Correc Average Margin Peak PK Azimu Heig Polar
er ncy r (dB/m) Itr/Pad ted Limit (dB) Limit Margin th ht ity
(GHz) Readi (dB) Readin (dBuv/m) (dBuv (dB) (Degs (cm)
ng g /m) )
(dBuv (dBuv/
) m)
1 *2.484 40.01 Pk 323 -20.5 51.81 - - 74 -22.19 55 112 H
3 *2.484 30.15 VALT 323 -20.5 41.95 54 -12.05 - - 55 111 H
4 *2.484 30.15 VALT 323 -20.5 41.95 54 -12.05 - - 55 111 H
2 2.54 41.71 Pk 32.2 -20.5 53.41 - - 74 -20.59 55 112 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

125UL Fremont — Chamber D 25 Aug 2816 BB:25:53
iRestPicted Bandedge
|Pro ject Number: 16U23308
115 ;Cungig‘EUT only
|Mode :BT 8PSK =PA 2480MHz
| Tested by:52275
185 |
95
_8 85
»
0] Peak Limit C(dBuU/m)
= 75
c
<
3 65
=
Average Limit C(dBuU/m
55
\ @, [
45 a
o
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBU Ref/Attn  Det/Avg Tupe Sweep Pte #Sups/Mode Fosition Renge (6Hz) REW/UBL Ref/Attn  Det/fvg Type Sueep Pte #Sups/Mode FPositian
High Chonnel Bondedge — V.TST 33915 11 May 2816 Rev 9.5 26 Apr 2@16
DATA
Mark Freque Mete Det AFT712 | Amp/Cbl/F Correc Average Margin Peak PK Azimu Heig Polar
er ncy r (dB/m) Itr/Pad ted Limit (dB) Limit Margin th ht ity
(GHz) Readi (dB) Readin (dBuv/m) (dBuv/ (dB) (Degs (cm)
ng g m) )
(dBuv (dBuv/
) m)
1 *2.484 40.97 Pk 323 -20.5 52.77 - - 74 -21.23 76 330 \
3 *2.484 29.98 VA1T 323 -20.5 41.78 54 -12.22 - - 76 330 \
4 *2.484 29.9 VA1T 323 -20.5 41.7 54 -12.3 - - 76 330 \
2 2.557 41.62 Pk 32.2 -20.4 53.42 - - 74 -20.58 76 330 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

| 15UL Fremont - Chamber D 24 Aug 2816 21:28:85
Rodioted Emissions 3-Meters
Project Number: 16U23308
185 Config:EUT only
Mode :BT 8PSK ePA 2482MHz
Tested by:52275
a5
85
B Peok Limit CdBuU/m
t 75
5
N
5
5 65
G Avg Limit (dBul/m)
2 55
[25)
3
25
1 14 18
Frequency (GHz)
Range (612 RBU/VBI Ref/Atn  Det/Avg Type Swoep Plo  Foups/fode  Position Ronge (6Hz) RBWABY  Ref/ftbn  Det/fvg Tups Sueep Pts  #oups/Mode Position
1-3 1M(-3d8) /301 1087/18 PEAK/Pur Avg(RMS)  Auto 668 MeXH B-360degs H 3:3-18 M(-3d8)/30k 87/8 PERK/Pur Rvg(RMS)  Auto 181 MAXH B-36ldegs H
p. TST 38915 16 Jun 2815 Rev 9.5 26 Apr 2816

LOW CHANNEL VERTICAL PLOT

5UL Fremont - Chamber D 24 Aug 2016 21
Rodioted Emissions 3-Meters
Project Number: 16023308
Config:EUT anl

=)
Mode :BT 8PSK ePA 2482MHz
Tested by:52275

Peak Limit CdBulU/m

Avg Limit (dBuY/m)

(dBuU/m) Uertical

Frequency (GHz)

Ronge (GHiz) REWUB  Ref/Aitn Dot/Avg Tupe Suep Pls  Fawpo/fods FPosition Range (6Hz) REW/UB  Ref/fitn  Det/Avg Tupe Pls H5ups/fode Position

p.TST 38915 16 Jun 2815 Rev 5.5 26 Apr 2816
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016

FCC ID: BCG-E3088A IC: 579C-E3088A
DATA
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.219 40.95 PKFH 283 -22.2 47.05 - - 74 -26.95 250 286 H
*1.22 29.24 VALT 28.3 -22.2 35.34 54 -18.66 - - 250 286 H
4 *1.45 40.61 PKFH 28.4 -21.8 47.21 - 74 -26.79 18 146 \
*1.449 29.05 VALT 28.4 -21.8 35.65 54 -18.35 - - 18 146 \
2 *3.776 37.14 PKFH 335 -28 42.64 - 74 -31.36 81 201 H
*3.772 25.97 VALT 335 -28 31.47 54 -22.53 - - 81 201 H
3 *12.183 32.94 PKFH 39 -20.6 51.34 - - 74 -22.66 209 250 H
*12.182 22.03 VALT 39 -20.7 40.33 54 -13.67 - - 209 250 H
5 *3.933 37.53 PKFH 335 -27.9 43.13 - - 74 -30.87 300 281 \
*3.937 25.98 VALT 334 -27.9 31.48 54 -22.52 - 300 281 \
6 *11.814 33.62 PKFH 38.7 -20.6 51.72 - - 74 -22.28 255 139 \
*11.812 21.92 VALT 38.7 -20.6 40.02 54 -13.98 - - 255 139 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

MID CHANNEL HORIZONTAL PLOT

H5UL Fremont — Chamber D 24 Aug 2816 22:13:18
Rodicted Emissions 3-Meters
Project Number: 16023308
185 Config:EUT only
Mode :BT 8PSK ePA 2441MHz
Tested by:52275
95
85
E Peak Limit (dBul/m)
t 75
K
5
& 65
G Avg Limit CdBul/m)
3 55
@
<
= 3
45 \ ot
. 2 "
35
25
1 B 18
Frequency (GHz)
Range (6Hz) REU/BU  Ref/Atin  Det/fvg Tope Seeep Pts  #sups/Mode Position Ronge (6H2) REU/UBU  Ref/Attn  Dot/Avg Tupe Susep Pte  Foups/Mods Position
13 WC-38)/38  187/18  PEAK/Fur Pug(RMS)  Auto 661 MAXH 0-36Bdege| 3:3-18 N3/ BI/B PEAK/Pur Pg(RMS)  Auto 1B M 8-368degs H
EPA BPSK 2441 MHz.DAT 38915 16 Jun 2815 Rev 9.5 26 Apr 2016

MID CHANNEL VERTICAL PLOT
UL Fremont — Chamber D 24 Aug 2816 22:13:18
Rodicted Emissions 3-Meters

Project Number: 16U23308
185 Config:EUT only

Mode :BT 8PSK ePA 2441MHz

Tested hy:52275

s

95

85

Peok Limit (dBulU/m)

75

65

fvg Limit (dBuU/m)
55

(dBul/m) Vertical

45

35

Frequency (GHz)

Range (6Hz) RBU/BU  Ref/Attn Det/Avg Tupe Sueep Pie  #5ups/Mode Position Renge (EHz) REUABU  Ref/Atin Det/Avg Type weey = #5ups/Mode Position

EPA 8PSK 2441 MHz.DAT 38315 16 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016

FCC ID: BCG-E3088A IC: 579C-E3088A
DATA
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.516 40.19 PKFH 279 -21.7 46.39 - - 74 -27.61 255 139 H
*1.516 29.04 VALT 27.9 -21.7 35.24 54 -18.76 - - 255 139 H
4 *1.067 40.63 PKFH 27.5 -22.4 45.73 - 74 -28.27 2 157 \
*1.067 29.34 VALT 27.5 -22.4 34.44 54 -19.56 - - 2 157 \
2 *3.787 38.21 PKFH 335 -28.1 43.61 - - 74 -30.39 277 124 H
*3.789 26.05 VALT 335 -28.1 31.45 54 -22.55 - - 277 124 H
5 *5.098 37.44 PKFH 34 -26.7 44.74 - - 74 -29.26 270 291 \
*5.097 25.62 VALT 34 -26.7 32.92 54 -21.08 - - 270 291 \
6 *12.255 33.92 PKFH 39 -20.9 52.02 - - 74 -21.98 318 205 \
*12.254 22.31 VALT 39 -20.9 40.41 54 -13.59 - - 318 205 \
3 10.51 32.83 PKFH 37.7 -20.7 49.83 - - - - 132 350 H
10.51 21.64 VALT 37.7 -20.7 38.64 - - - - 132 350 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT
UL Fremont — Chamber D 24 Aug 2016 22:59:89

Rodicted Emissions 3-Meters

Project Number : 1623308
185 Config:EUT only
Mode :BT BPSK ePA 24BBMMHz
Tested by:52275

s

95

85

75

Avg Limit CdBuU/m)

(dBulU/m) Horizontal

18
Frequency (GHz)

Range (6Hz) REBU/BU  Ref/Attn Det/Avg Tupe Sueep Pte  #Sups/Modk Fosition Renge (EHz) REUABU  Ref/Attn Det/Avg Type Suesp Pte #5ups/Mode  Po
13 H(-3d6)/ 38 to 6881 MAYH g 19(-3d8)/ 3k PERK/P 18 MAKH

sition
B)/38  187/16 PEAK/Fur Aug(RHS) A B-368degs | 3:3-18 1 87/8 ar Avg(RMS)  Auto B-3fdegs H

EPA 8PSK 2488 MHz.DAT 38315 16 Jun 2815 Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL PLOT
UL Fremont — Chamber D 24 Aug 2016 22:59:89

Rodicted Emissions 3-Meters

s

Project Number : 1623308
185 Config:EUT only
Mode :BT BPSK ePA 24BBMMHz
Tested by:52275
95

85

75

65

t (dBul/m)
55

(dBul/m) Vertical

45

35

25

18
Frequency (GHz)

Range (6Hz) REBU/BU  Ref/Attn Det/Avg Tupe weey s #5ups/Mode Position Renge (EHz) REUABU  Ref/Attn Det/Avg Type wes; Pte  #5ups/Mode  Position

EPA 8PSK 2488 MHz.DAT 38315 16 Jun 2815 Rev 9.5 26 Apr 2816
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016

FCC ID: BCG-E3088A IC: 579C-E3088A
DATA
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.209 41.06 PKFH 28.2 -22.2 47.06 - - 74 -26.94 356 205 H
*1.208 29.31 VALT 28.2 -22.2 35.31 54 -18.69 - - 356 205 H
4 *1.098 40.54 PKFH 27.6 -22.3 45.84 - - 74 -28.16 228 347 \
*1.097 29.28 VALT 27.6 -22.4 34.48 54 -19.52 - - 228 347 \
2 *3.77 38.15 PKFH 335 -28 43.65 - - 74 -30.35 175 271 H
*3.77 26.01 VALT 335 -28 3151 54 -22.49 - - 175 271 H
3 *4.958 36.71 PKFH 341 -27.5 43.31 - - 74 -30.69 106 221 H
*4.96 25.31 VALT 341 -27.5 31.91 54 -22.09 - - 106 221 H
5 *3.868 37.25 PKFH 335 -28.3 42.45 - - 74 -31.55 192 143 \
*3.868 26.22 VALT 335 -28.3 31.42 54 -22.58 - - 192 143 \
6 *8.172 34.15 PKFH 35.8 -23 46.95 - - 74 -27.05 142 110 \
*8.17 22.84 VALT 35.8 -23 35.64 54 -18.36 - - 142 110 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

8.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

UL Fremont - Chamber E 26 Aug 20816 0@:29:27

9
Rodioted Emissions - 3 Meters

- Project Number: 16023318
8 Config:EUT + AC Adapter
Mode:BT WORST CASE
Tested by:45200

75

65

55

45 i B )

(dBulU/m)

1868 18680
Frequency (MHz)

Range (H2) RBI/UBN  Rof/Atn Det/v Type Sueep Pis  Foups/fode FPosition Range (HZ) RGN  Ref/Attn  Det/Avg Type Sucep Pts foups/fods FPosition
1:38-288 128k (-6dB)/ 1M 87/18 PEAK/LogPur-Video  Imsec(Auto) 4881  MAXH B-360degs H 3:260-1080 128k(-6dB)/ 1H 97/18 PERK/LogPur-Videa  Jwsec(huto) 8881  MAXH 8-368degs H

FCC PartiSC 36-186BMHz . TST 34915 15 Jul 2614 Rev 9.5 26 Apr 2816

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

Q:UL Fremant - Chamber E 26 Aug 20816 0@:29:27

Rodioted Emissions - 3 Meters

- Project Number: 16023318
8 Config:EUT + AC Adapter
Mode:BT WORST CASE
Tested by:45200

75

65

55

45 i LU )

(dBulU/m)

35

1686 18608

Frequency (MHz)

Range (FH2) RBI/UBW  Rof/Mtn Det/vg Type Suee Pis  Faps/fode FPasition Range (1H2) RBUABE  Ref/Attn  Det/Avg Type Sucep Pts foups/fods Position

FCC Parti5C 30-1B88BMHz.TST 3@915 15 Jul 26814 Rev 9.5 26 fpr 2016
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016

FCC ID: BCG-E3088A IC: 579C-E3088A
DATA
Marker Frequency Meter Det AF T243 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (ecm)
(dBuv) (dBuv/m)

2 *123.7125 39.32 Pk 18.1 -31.3 26.12 43.52 -17.4 0-360 200 H

6 *127.665 37.91 Pk 18 -31.1 24.81 43.52 -18.71 0-360 100 v

4 32.975 37.51 Pk 229 -31.8 28.61 40 -11.39 0-360 100 v

1 61.2375 39.57 Pk 115 -31.7 19.37 40 -20.63 0-360 300 H

5 65.4875 44.07 Pk 11.8 -31.6 24.27 40 -15.73 0-360 100 Vv

3 192.605 38.33 Pk 15.6 -30.8 23.13 43.52 -20.39 0-360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

8.4. WORST-CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz

HORIZONTAL PLOT

IBCUL EMC 26 Aug 2816 13:368:51
RF Emissions
= Order Number:16U23388
E Conf iguration:EUT Only
Made BT Worst Cose
Tested by / SN:43573
35
75 Peak Limit CdBul/m)
©
-
1
i 65
5
T 55 Avg Limit CdBul/ml
I
=
o
5
3 ! z MWWWMMWWMMWW
35 3 bbbt ettt T A A R
8 s spe A P AL A i VAR kot g Ade sl !
25
15
18 26
Frequency (GHz)
Ronge (6H2) REUVBL  Ref/ttn  Detrivg Tup. Sucep Fie fowpe/fade  Lokel Fange (D) RBU/BW  Ref/Attn  Det/fug Tup Sueep Pts #owpsffods  Lebe
1:18-26 HC3@/H G PERK - EBnsec (uta) 1202 HARH Hori zontal
18-266H=z Test.TST 38915 6 Jon 2615 Rev 9.5 16 Mar 2815

VERTICAL PLOT

~UL EMC 26 Aug 2816 13:368:51

18

RF Emissions

- Order Number : 16123388

8 Configuration:EUT Only
Modz:BT Morst Cose

Tested by / SN:43573

g5

Peak Limit CdBul/m)

75

Avg Limit (dBul/m)

(dBulolte) Uertical

Frequency (GHz)

Range (6Hz) REUABH  Ref/fttn  Det/ivg Tup Sweep Fie fowps/lade  Lakel Range () REU/EN  Ref/fttn  Detifhg Tun Sweep Pt ¥oups./Mode

18-2Z66GH= Test TST 38915 6 Jon 2815 Rev 9.5 16 Mor 2815
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016

FCC ID: BCG-E3088A IC: 579C-E3088A

Data

Marker Frequency Meter Det AF T449 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 18.966 37.6 Pk 32.6 -25.2 9.5 35.5 54 -18.5 74 -38.5
2 21.49 39.1 Pk 33.2 -25.3 9.5 37.5 54 -16.5 74 -36.5
3 23.922 41.07 Pk 34 -23.9 9.5 41.67 54 -12.33 74 -32.33
4 18.673 37.37 Pk 325 -24.7 9.5 35.67 54 -18.33 74 -38.33
5 20.491 39.3 Pk 32.9 -25.2 -9.5 37.5 54 -16.5 74 -36.5
6 21.863 38.97 Pk 333 -24.6 -9.5 38.17 54 -15.83 74 -35.83

Pk - Peak detector
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REPORT NO: 16U23308-E7V1 DATE: AUGUST 26, 2016
FCC ID: BCG-E3088A IC: 579C-E3088A

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
. Conducted Limit (dB pV)
Frequency of Emission (MHz) Quasi-peak | Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

9.1.

LINE 1 RESULTS

EUT POWERED BY AC/DC ADAPTER VIA USB CABLE

| ol Fremont, CA CE Room 26 Aug 2016 14:42:33
Conducted RFI Uoltage
Project No:16U23388
186 Mode|/Device BT Uorst Case EUT +Charger
Test Uslt/Freq: 12BUac/6BHz
Test By:43573
92
78
5 e
v [N CFR 47 Farkt {5 Cloass B Avg
O 58
2 ! ]
£
360 3 a
. /\}Z\j ; %/g i 9 o
4 by M /
22pR 4 \ e - W//W w‘;?:\x W/,t""\\
Noa R p A f ¥ P N, %\\/ ! W.\w"/ //
VAN AA VAN A Y A / ey, / \
VoV v} \ i Y W, \/
\ W N, :
g . y
-6
15 1 iz 30
Frequency (MHz)
Range (MHz) REU/UBW Ref/Attn  Det/Avg Mode SweeE Pts  #Swps/Mode  Lobel Range (MHz) RBW/VBL Ref/fittn  Det/Avg Made Suesp. Pts  #Sups/Mode  Label
1 \5732 Ok(-6dB) /- 82/18 Op/Ca 1s/2.25kHz  13.3k 1/URIT Line-LI
FCCIS CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

26 Aug 2816 14:42:33

Conducted RFI Uoltage

Project No:16U23308

Test Uolt/Freq: 128Uac/6BH=
Test By:43573

Model/Device:BT Worst Case EUT +Chorger

5C

ass B Avg

dBul Line-L2

Frequency (MHz)

REu/UB Ref/Btin  Det/Avg Made

s fowps/fode Laobel Ronge (HHz) RBL/UBH Ref/Bttn  Det/Avg Hode

= ¥ups/fode Label

FCC15 CE Clase B 15@kHz-3@MHz Stepping.TST 38915 24 Feb 2816

Rev 9.5 26 May 2815
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

WORST EMISSIONS
Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 1&3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)

1 .16575 28.87 Qp 0 0 10.1 38.97 65.17 -26.2 - -
2 .168 13.07 Ca 0 0 10.1 23.17 - - 55.06 -31.89
3 .249 22.08 Qp 0 0 10.1 32.18 61.79 -29.61 - -
4 .25125 10.15 Ca 0 0 10.1 20.25 - - 51.72 -31.47
5 591 18.46 Qp 0 0 10.1 28.56 56 -27.44 - -
6 591 12.86 Ca 0 0 10.1 22.96 - - 46 -23.04
7 .76875 29.84 Qp 0 0 10.1 39.94 56 -16.06 - -
8 771 22.39 Ca 0 0 10.1 32.49 - - 46 -13.51
9 1.26825 16.31 Qp 0 1 10.1 26.51 56 -29.49 - -
10 1.26825 11.1 Ca 0 1 10.1 213 - - 46 -24.7
11 2.256 16.7 Qp 0 1 10.1 26.9 56 -29.1 - -
12 2.24925 11.06 Ca 0 1 10.1 21.26 - - 46 -24.74

Qp - Quasi-Peak detector

Ca - CISPR average detection

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 283 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)

13 .16575 29.6 Qp 0 0 10.1 39.7 65.17 -25.47 - -
14 .168 12.46 Ca 0 0 10.1 22.56 - - 55.06 -32.5
15 249 23.42 Qp 0 0 10.1 33.52 61.79 -28.27 - -
16 25125 6.36 Ca 0 0 10.1 16.46 - - 51.72 -35.26
17 33225 18.64 Qp 0 0 10.1 28.74 59.39 -30.65 - -
18 .3345 2.88 Ca 0 0 10.1 12.98 - - 49.34 -36.36
19 .75975 26.25 Qp 0 1 10.1 36.45 56 -19.55 - -
20 .762 13.91 Ca 0 0 10.1 24.01 - - 46 -21.99
21 1.43475 11.15 Qp 0 1 10.1 21.35 56 -34.65 - -
22 1.43475 5.73 Ca 0 1 10.1 15.93 - - 46 -30.07
23 3.25725 13.96 Qp 0 1 10.1 24.16 56 -31.84 - -
24 3.2505 8.9 Ca 0 1 10.1 19.1 - - 46 -26.9

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE:

AUGUST 26, 2016
IC: 579C-E3088A

9.2.

LINE 1 RESULTS

EUT POWERED BY HOST PC VIA USB CABLE

125\UL Fremont, CA CE Room

26 Aug 2816

14:58:38

Conducted RFI Uoltage

Project No: 16023308
186 Mode!/Device:BT Worst Case EUT +Laptop
Test Uolt/Freq: 28Uac/6BHz
Test By:43573
9z
78
L
% — CFR Far 5 Closs B Avg
o 508
3 \f 3
[55) pat
e . Tz P35 ‘7
) an “ I
[ 3 4 ’
52 / o g [ ~ P s it HALLAAMWWW 0, N . o
Y e AR AT A B L ot % g 4
—~ \ / ! - i L y
S Vi NN ‘ — il %, o hy M
N / [ N AR AT AT WO g ot Mg’ \/ﬁ-‘v
-6
15 1 [Z] 30
Frequency (MHz)
Range (HHz) RBU/VBW Ref/fttn  Det/Avg Mode Sueep. Pis  #5ups/Mode  Label Range (MHz) RBW/UBW Ref/fttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Label
1:.15-38 Gk(-6dB) /- B82/18 Ca 18/2.25kHz  13.3« 1/URIT Line-LI

FCCI5 CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2616

Rev 9.5 26 May 26815

LINE 2 RESULTS

26 Aug 2816

Project No

Conducted RFI Uoltage

16023308
Model/Device:BT Worst Case EUT +Laptop
Test Uolt/Freq: 128Uac/68Hz
Test By:43573

dBul Line-L2

Freguency (MHz)

Range (Hz) REU/UBI Ref/fttn  Det/Aug Mode

Sueep Pis

oupa/Mode

Lebel Range (NHz) EE

Ref/fttn  Dat/fvg Made

s HSups/fode

FCC15 CE Class B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2816
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REPORT NO: 16U23308-E7V1
FCC ID: BCG-E3088A

DATE: AUGUST 26, 2016
IC: 579C-E3088A

WORST EMISSIONS

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 1&3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
1 .1905 40.29 Qp 0 0 10.1 50.39 64.01 -13.62 - -
2 19275 25.12 Ca 0 0 10.1 35.22 - - 53.92 -18.7
3 .25125 31.77 Qp 0 0 10.1 41.87 61.72 -19.85 - -
4 .25575 14.71 Ca 0 0 10.1 24.81 - - 51.57 -26.76
5 .31875 26.65 Qp 0 0 10.1 36.75 59.74 -22.99 - -
6 .31875 10.5 Ca 0 0 10.1 20.6 - - 49.74 -29.14
7 4.25625 24.33 Qp 0 1 10.1 34.53 56 -21.47 - -
8 4.254 17.21 Ca 0 1 10.1 27.41 - - 46 -18.59
9 9.2355 6.57 Qp 0 1 10.2 16.87 60 -43.13 - -
10 9.2355 .52 Ca 0 1 10.2 10.82 - - 50 -39.18
11 15.8235 20.81 Qp 0 2 10.2 31.21 60 -28.79 - -
12 15.82575 14.31 Ca 0 2 10.2 24.71 - - 50 -25.29
Qp - Quasi-Peak detector
Ca - CISPR average detection
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 283 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
13 .18825 39.18 Qp 0 0 10.1 49.28 64.11 -14.83 - -
14 19275 25.1 Ca 0 0 10.1 35.2 - - 53.92 -18.72
15 .2535 32.98 Qp 0 0 10.1 43.08 61.64 -18.56 - -
16 .25575 18.94 Ca 0 0 10.1 29.04 - - 51.57 -22.53
17 .3165 28.05 Qp 0 0 10.1 38.15 59.8 -21.65 - -
18 .3165 13.56 Ca 0 0 10.1 23.66 - - 49.8 -26.14
19 4.29225 21.72 Qp 0 1 10.1 31.92 56 -24.08 - -
20 4.29225 13.84 Ca 0 1 10.1 24.04 - - 46 -21.96
21 9.3075 13.85 Qp 0 1 10.2 24.15 60 -35.85 - -
22 9.3075 7.67 Ca 0 1 10.2 17.97 - - 50 -32.03
23 15.6525 21.37 Qp 0 2 10.2 31.77 60 -28.23 - -
24 15.6525 14.57 Ca 0 2 10.2 24.97 - - 50 -25.03

Qp - Quasi-Peak detector

Ca - CISPR average detection
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