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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: WIRELESS SPEAKER
MODEL: Al1639
SERIAL NUMBER: CC4v2283J5Y3
DATE TESTED: SEPTEMBER 06 — 27, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 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:
&4’—:— L" 41,&--6 T | ) (/]

/‘_ (J 1 ‘/L\(j CQ
Chin Pang Jingang Li
Senior Engineer Test 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, KDB 558074 D01 v04, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-
247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street

Chamber A (1C:2324B-1) Chamber D (IC:22541-1)
Chamber B (IC:2324B-2) Chamber E (I1C:22541-2)
Chamber C (IC:2324B-3) Chamber F (IC:22541-3)
Chamber G (1C:22541-4)
Chamber H (1C:22541-5)

HEN

OOXOO

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

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
erformed 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 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB
Occupied Channel Bandwidth +0.39 %

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: BCG-A1639 IC: 579C-A1639

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Wireless speaker with multimedia function, IEEE 802.11a/b/g/n/ac and
Bluetooth radio. It has no rechargeable battery. It is powered by 100-240V ~ 50-60Hz, 1A
AC Supply Line.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MH2z) (dBm) (mW)
2402 - 2480 BLE, Pmax 20.27 106.41
2402 - 2480 BLE, Plow 12.31 17.02
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 3.80

Antenna A Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 15A420
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

5.5. WORST-CASE CONFIGURATION AND MODE

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, above 18GHz and power line conducted
emissions were performed with the EUT transmits at the channel with the highest output power
as worst-case scenario.

The EUT was tested in Normal operation Y axis orientation. (Standup)

Worst-case data rate as provided by the client and baseline scan was:

BLE: 1Mbps

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

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

SUPPORT EQUIPMENT

Laptop AC/DC adapter | Liteon Technology | PA-1450-BAl B123 NA
Laptop Apple MackBook Air 4 NA NA
Dongle N/A N/A HDG1409226823 NA

I/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED ABOVE 1 GHZ

1 AC 1 AC Un-shielded 3 N/A

/O CABLES (AC POWER CONDUCTED TEST AND BELOW 1 GHZ)

1 AC 1 AC Un-shielded 3 N/A
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TEST SETUP

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

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source

Page 11 of 79

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: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

TEST SETUP- RADIATED-ABOVE 1 GHZ

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

SETUP DIAGRAM

Antenna/Amp

( EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHZ & AC LINE CONDUCTED TESTS

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

SETUP DIAGRAM

Ant A
ntenna/Amp Radiated Test

ool

Spectrum Analyzer

AC Source/ LISN Conducted Test
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

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 Asset ~ Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 3/28/2018
Antenna, Broadband Hybrid, 30MHz .
0 2000MHz Sunol Sciences JB1 T122 1/31/2018
AFS42-00101800-
Amplifier, 1 to 18GHz Miteq T742 11/29/2017
25-5-42
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T173 6/24/2018
Spectrum Analyzer, PSA, 3Hz to Agilent (Keys_,lght) EA446A T177 03/20/2018
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A T342 2/23/2018
44GHz Technologies
Antenna Horn, 18 to 26GHz ARA MWH-1826 T89 1/04/2018
Pre-Amp 18-26GHz Agilent Technology 8449B T404 7/23/2018
Power Meter, P-series single channel Keysight N1912A T1244 6/15/2018
Power Sensor Keysight N1921A T1225 3/29/2018
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 01/06/2018
LISN for Conducted Emissions .
CISPR-16 Fischer 50/250-25-2-01 T1310 06/15/2018
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTE: *testing is completed before equipment calibration expiration date.
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7. ANTENNA PORT TEST RESULTS
7.1. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v04, Section 8.1.

Output Power: KDB 558074 D01 v04, Section 9.1.3.

Power Spectral Density; KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.

Conducted line emissions: C63.10, Clause 6.2
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IC: 579C-A1639

ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

: . Duty Duty | Duty Cycle 1/B
Mode é)lzlstlr;Ce) Frr?ggg) Cycle x | Cycle | Correction | Minimum
(linear) (%) |Factor (dB) |VBW (khz)
BLE Pmax 128 128 1.00 100 0.00 0.010
BLE Plow 128 128 1.00 100 0.00 0.010
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DUTY CYCLE PLOTS

DUTY CYCLE BLE PLOW MODE

Agilent Spectrum Analyzer - Swept SA
l RL S0%  DC . ALIGN AUTD

0f:34:25PM Sep 14, 2017

RF
[Marker 3 A 128.000 ms | Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Held: 100/100
IFGain:Low Atten: 10 dB

TRACE[L -2 456
TYFE|A

Marker

DET|P

10 dBidiv___ Ref 0.00 dBm
Log

SelectMarker,
3

-ioo

-200

-300

-0

500

0.0

-ra

-B0.0

900

Center 2440000000 GHz

o =« [ [ o | Anciovwon
1280 ms {A) 0.000 dB
16.00 ms -21.266 dBm
128.0 ms (A) 0.000 dB
16.00 ms -21.266 dBm

©®~ D
ngmR

Span 0 Hz

Res BW 8 MHz #VBW 50 MHz Sweep 160.0 ms (1001 pts)

Properties»

DUTY CYCLE BLE PMAX MODE

Agilent Spectrum Analyzer - Swept SA
tl RL RF SO05  DC 8 ALIGHN AUTO

06:28:59 PM Sep 14, 2017

[Marker 3 A 128.000 ms | Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Held: 100,100
IFGain:Low Atten; 10 dB

TRaCE[] ~z .56

Marker

TYPE|A
ET|P

10 dBidiv___ Ref 0.00 dBm
Log

SelectMarkerb
3

-oao

-200

-30.0

400

-50.0

-60.0

Blli]

800

800

Center 2.480000000 GHz

1280 ms (&)

16.00 ms

128.0 ms (A)

16.00 ms -11.013 dBm

kR

WR~DHTEEN

Res BW 8 MHz #VBW 50 MHz Sweep 160.0 ms (1001 pts)

Span 0 Hz

Properties»
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FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.4.

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (a)

Antenna A Pmax

7.4.1. 6 dB BANDWIDTH

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency 6 dB Bandwidth | Minimum Limit
(MH2) (MH2)
Low 2402 0.710 0.5
Middle 2440 0.656 0.5
High 2480 0.702 0.5
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FCC ID: BCG-A1639 IC: 579C-A1639

6dB LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO : ALTGNAUTO 05:02:37 PM Sep 06, 2017

L RF
ICenter Freq 2.402000000 GHz ) #Avg Type: RMS TRACE[T D356
PNO: Wide —» 1rig: FreeRun Avg|Held: 20120 TDETP P

IFGain:Low #Atten: 40 4B
AMKr1 710 kHz Auto Tune|

Frequency

Ref Offset 13.32 dB

1ngsldiv Ref 30.00 dBm 0.180 dB|

Center Freq|
2.402000000 GHz

15.61 i)

StartFreq
2.401000000 GHz

Stop Freq|
2.403000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0Hz

Center 2.402000 GHz Span 2.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MsG STATUS

6dB MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
0@ DC ‘ ALIGH AUTO 05: 12:02PM Sep 06, 2017

L RE
Center Freq 2.440000000 GHz . #Avg Type: RMS TRACE[TT555 6
PNO: Wide —— 1'i4g: Free Run Avg|Hold: 20120 T
IFGain:Low #Atten: 40 dB DET|P MR TN H

AMEKr1 656 kHZ Auto Tune|
0.136 dB|

Frequency

Ref Offset 13.34 dB
1ngBldiv Ref 30.00 dBm

Center Freq|
2.440000000 GHz

13.57 i)

StartFreq
2.439000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0 Hz

Center 2.440000 GHz Span 2.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MsG STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

6dB HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO : ALTGNAUTO 105:24:07 PM Sep 06, 2017

L RF
Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[D 245 6 Frequency
PNO: Wide —» 1rig: FreeRun Avg|Held: 20120 T e

IFGain:Low #Atten: 40 dB e
AMKr1 702 kHz Auto Tune|

Ref Offset 13.36 dB

1ngsldiv Ref 30.00 dBm 0.042 dB|

Center Freq|
2.480000000 GHz

13.42 o)

StartFreq
2.479000000 GHz

Stop Freq|
2.481000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0Hz

Center 2.480000 GHz Span 2.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth
Channel (MH2) (MH2)
Low 2402 1.0507
Middle 2440 1.0512
High 2480 1.0505
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

OBW LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
] S0§ DC
2000000 GHz

#IFGain:Low

ALTGNAUTO 05:03:04 PM Sep 06, 2017

Radio Std: None

SENSE:INT] e
Center Freq: 2.402000000 GHz Frequency
Trig: Free Run Avg|Held: 20120

#Atten: 30 4B

L RF
Center Freq 2.40

10 dBrdiv
Log
10.0

000

Radio Device: BTS

Ref Offset 13.32 dB
Ref 20.00 dBm

Center Freq|
2.402000000 GHz

-10.0

-20.0 by

-300

-40.0

-60.0

-60.0

-700

Center 2.402 GHz

Span 2 MHz
#Res BW 18 kHz

#Sweep 100 ms| CF Step

200.000 kHz
Man|

#VBW 56 kHz

Auto

Occupied Bandwidth Total Power 23.2 dBm

1.0507 MHz
458 Hz
1.316 MHz

Freq Offset|

Transmit Freq Error 0 Hz|

x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

OBW MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
I 502

DC
0000000 GHz

#IFGain:Low

SENSE:INT]
Center Freq: 2.440000000 GHz
—— Trig:Free Run Avg|Held: 20120
#Atten: 30 dB

ALIGH AUTO 05: P Sep 06, 2017

Rad‘lo Std: None

Frequency

| L RF
ICenter Freq 2.44

Radio Device: BTS

Ref Offset 13.34 dB
10 dBidiv Ref 20.00 dBm
Log

100

Center Freq|

0.0 2.440000000 GHz|

-10.0

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.44 GHz

Span 2 VMHz
#Res BW 18 kHz

#Sweep 100 ms CF Step

200.000 kHz
Man|

#/BW 56 kHz

Auto

Occupied Bandwidth Total Power 20.5 dBm

1.0512 MHz
2.680 kHz
1.306 MHz

Freq Offset|

Transmit Freq Error 0Hz

x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

OBW HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F

S0Q DO

ALTGNAUTO

105:24:35 PM Sep 06, 2017

L RF
Center Freq 2.48

0000000 GHz

SENSE:INT]
Center Freq: 2.480000000 GHz

‘ #IFGain:Low

Trig: Free Run Avg|Held: 20120
#Atten: 30 4B

Radio Std: None

Radio Device: BTS

requency

Ref Offset 13.36 dB

‘ILU dBidiv Ref 20.00 dBm

og |
10.0 |

000

-10.0

Center Freq|
2.480000000 GHz

-20.0

-300

-40.0

-60.0

-60.0

-700

Center 2.48 GHz
#Res BW 18 kHz

#VBW 56 kHz

Span 2 MHz
#Sweep 100 ms|

CF Step|
200.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

1.0505 MHz

4.219 kHz
1.295 MHz

OBW Power
x dB
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REPORT NO: 11949808-E2V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.4.3. AVERAGE POWER

ID: 50893

Date:

9/6/2017

LIMITS

None; for reporting purposes only.

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.

RESULTS
Frequency Average
SIENE (MHz) Power (MHz)
Low 2402 19.78
Middle 2440 19.92
High 2480 19.83
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.4.4. OUTPUT POWER

50893

Date:

9/6/2017

LIMITS

FCC §15.247 (b)

IC RSS-247 (5.4) (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS
Peak Power " .
Frequency > Limit Margin
Channel Reading

(MH2z) (dBm) (dBm) (dB)

Low 2402 20.11 30 -9.89
Middle 2440 20.27 30 -9.73
High 2480 20.19 30 -9.81
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.4.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Frequency PSD Limit Margin
Channel | " iy~ | @Bm) | @Bm) | (dB)
Low 2402 6.615 8 -1.385
Middle 2440 5.140 8 -2.860
High 2480 4.318 8 3.682

Page 26 of 79

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: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CPSD LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO

ALTGNAUTO 05:04:00 PM Sep 06, 2017

L RF
ICenter Freq 2.402000000 GHz i
PNO: Wide —» 1rig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TR&CE 3456

Frequency

Avg|Held: 1004100 T
DET|F MM

Ref Offset 13.32 dB
Ref 30.00 dBm

10 dBIdiv
Log

Mkr1 2.402 020 GHz
6.615 dBm

Auto Tune|

Center Freq|
2.402000000 GHz

2.401000000 GHz

StartFreq

2.403000000 GHz

Stop Freq|

Auto

CF Step|
200.000 kHz
Man

Freq Offset|

0 Hz

Center 2.402000 GHz
|#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 212.3 ms (1001 pts)

MsG

CPSD MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
0@ DC

STATUS

ALIGH AUTO 12:11:55 AM Sep 07, 2017

L RF
[Span 2.00000000 MHz

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE ” 3456

Span

Avg|Held: 100100 T
DeT|P N TN fI

Ref Offset 13.34 dB

10dBidiv. Ref 30.00 dBm
Log

Mkr1 2.440 016 GHZ
5.140 dBm

2.00000000 MHz|

Span|

Full Span

Zero Span

Last Span|

Center 2.440000 GHz
|#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz|[On

Signal Track]
(Span Zoom)

Off|

Sweep 212.3 ms (1001 pts)

MsG

STATUS

Page 27 of 79

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

TEL: (510) 771-1000

FORM NO: CCSUP4701lI

FAX: (510) 661-0888

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



REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CPSD HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO : ALTGNAUTO 05:25:31 PM Sep 06, 2017

L RE
ICenter Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[T D356
PNO: Wide —» 1rig: FreeRun Avg|Held: 1004100 T M aanse

IFGain:Low #Atten: 40 dB DET
Mkr1 2.480 018 GHz Auto Tune

Frequency

Ref Offset 13.36 dB

1ngsldiv Ref 30.00 dBm 4.318 dBm

Center Freq|
2.480000000 GHz

StartFreq
2.479000000 GHz

Stop Freq|
2.481000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0Hz

Center 2.480000 GHz Span 2.000 MHz
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 212.3 ms (1001 pts)

IMSG STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.4.6. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-247 (5.5)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS

CBE LOW CH

ALIGNAUTO |05:04:27 PM Sep 06, 2017

q 2.400000000 GHz #hvg Type: RMS TRACE|1 - 3456
PNO: Wide —— 1rig: Free Run Avg|Held: 1001100 T

IFGain:Low #Atten: 40 dB DET|

Frequency

Auto Tune|

Ref Offset 13.32 dB
1L%gdB.I'div Ref 30.00 dBm

200 Center Freq
2.400000000 GHz|

100

0.00

-100
StartFreq|
200 2.395000000 GHz|

-30.0

-400
Stop Freq|

0.0
2.405000000 GHz
-60.0

Center 2.400000 GHz Span 10.00 MHz CF Step|
#Res BW 100 kHz #VBW 300 kHz 1.000000 MHz

G - T T o Auto Man
N 2.402 25 GHz 22376 dBm
N 2.400 00 GHz -37.282 dBm

N 2.400 00 GHz 37282 dBm Freq Offset|

0 Hz|

=
COR—ATEWN S

A

=
@
o]
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CBE MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F

L RF S0Q DO . ALTGNAUTO 05: 13:44 PM Sep 06, 2017 Fi
Center Freq 2.440000000 GHz #Avg Type: RMS TRACE[D 245 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Held: 1004100 T

IFGain:Low #Atten: 40 4B DET|F NN N

Ref Offset 13,34 dB Mkr1 2.440 25 GHz Auto Tune

1ngsldiv Ref 30.00 dBm 19.595 dBm

Center Freq|
2.440000000 GHz

StartFreq
2.435000000 GHz

Stop Freq|
2.445000000 GHz|

CF Step|
1.000000 MHz
Auto Man|

Freq Offset|
0Hz

Center 2.440000 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MsG STATUS

CBE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
L RF S0Q  DC 8 ALIGH AUTO! 0S:25:58PM Sep 06, 2017 E
Center Freq 2.483500000 GHz e Free R #AAV?HT‘{SEEI;JTSU TRACET TS558 requency

PNO: Wide —— 1fig: Free Run wvy[Hold:
IFGain:LIn\?u #Atten: 40 dB DET|P NN NN N
Auto Tune,|

Ref Offset 13.36 dB Mkr1 2.480 25 GHz|
{odBidiv__Ref 30.00 dBm 20.009 dBm
og

200 . Center Freq

100 2.483500000 GHz
000 001 dB|

-10.0

StartFreq
2.478500000 GHz|

-200

-300

-40.0
i Stop Freq|
2.488500000 GHz|

-600

Center 2.483500 GHz Span 10.00 MHz CF Step|
Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz|

FUNCTION T TONCTI = |Auto Man

L
2.480 26 GHz 20,009 dBm
2.485 58 GHz 35858 dBm
2.483 50 GHz 39319 dBm Freq Offset|

0 Hz|
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CSPUR LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
SO

ALTGNAUTO 05:05:12PM Sep 06, 2017

L RE DC
Center Freq 13.015000000 GHz i
PNO: Fast —»— 1rig:Free Run
#Atten: 40 dB

IFGain:Low

#Avg Type: RMS TRACE[L - 2456 Frequency

T

DET|F MM

Ref Offset 13.32 dB

10 dB/div__ Ref 30.00 dBm
Log

Auto Tune|

Mkrd 25.708 5 GHZ
-28.80 dBm)|

i
200

100

Center Freq|

13.015000000 GHz
238 dBm|

0.00

-100

200

StartFreq

-30.0

30.000000 MHz|

-400

0.0

Stop Freq|

0.0

26.000000000 GHz|

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step|
Sweep 2.483 s (40001 pts

2597000000 GHz

[ v [ FUNCTION ] FONCIG TH FONCT -

24020 GHz
4.804 0 GHz
7.206 0 GHz
26.708 6 GHz

21.89 dBm
-36.71 dBm
-36.37 dBm
-28.80 dBm

CSPUR MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
502

Auto Man|

Freq Offset|
0Hz

ALIGH AUTO 05: 14:28PM Sep 06, 2017

L RE DC
ICenter Freq 13.015000000 GHz )
PNO: Fast —— 1Hig: Free Run
IFGain:Low #Atten: 40 dB

Frequency

#Avg Type: RMS TRACE 3456
T

DET|P RN MM R

Ref Offset 13.34 dB
Ref 30.00 dBm

MKré 25.989 0 GHZ] Auto Tune

-29.12 dBm

10 dBidiv
Log i
0.0

100

Center Freq|

0.00

13.015000000 GHz|

-10.0

-200

StartFreq

-300

30.000000 MHz|

-4010 b
-60.0

Stop Freq|

-600

26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz CF Step)|

T rmcow [ I

2.4400 GHz
4.8800 GHz
7.3200 GHz
25,999 0 GHz

19.30 dBm
-36.91 dBm
-38.44 dBm
-29.12 dBm

Sweep 2.483 s (40001 pts 2.597000000 GHz

FUNCTION vaLUE [ Auto Man

Freq Offset|
0 Hz
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CSPUR HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO

ALTGNAUTO 12:31:53AM Sep 07, 2017

L RF
ICenter Freq 13.015000000

GHz

PNO: Fast —»— 1rig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRAGE[ 315 6 Frequency

T
DET‘P NNMNN

Ref Offset 13.36 <B
‘ILU dg/div.__ Ref 30.00 dBm
og

Mkrd 25.435 8 GHZ
-28.97 dBm|

Auto Tune|

1

200

100
0.00

0.01 dB|

13.015000000 GHz

Center Freq|

-100

200

-30.0
-400
0.0

30.000000 MHz|

StartFreq

0.0

26.000000000 GHz|

Stop Freq|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.483 s (40001 pts) | 2597000000 GHZ|

=
COUR-N BB WM

A

(Ao TR o] = ]~ ] FOncn ] Foerowwoti]_rouconval: B

1 f 24800 GHz 19.32 dBm
f 4.96800 GHz -36.13 dBm
f 7.4400 GHz -38.16 dBm
f 254358 GHz -28.97 dBm

Auto

CF Step|

Man|

Freq Offset|
0Hz
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REPORT NO: 11949808-E2V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.5. Antenna A 2M Pmax

7.5.1. AVERAGE POWER

ID: 50893

Date:

9/27/2017

LIMITS

None; for reporting purposes only.

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.

RESULTS
Frequency Average
Crenmel (MH2) Power (MHz)
Low 2402 19.45
Middle 2440 19.60
High 2480 19.34
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

7.5.2. OUTPUT POWER

DATE: 10/16/2017
IC: 579C-A1639

ID: 50893

Date: [9/27/2017

LIMITS

FCC §15.247 (b)
IC RSS-247 (5.4) (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a broadband Peak/average RF power meter

RESULTS
Peak Power _— .
Frequency > Limit Margin
Channel Reading

(MH2z) (dBm) (dBm) (dB)

Low 2402 23.29 30 -6.71
Middle 2440 20.37 30 -9.63
High 2480 20.99 30 -9.01
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.6. Antenna A Plow
7.6.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency 6 dB Bandwidth | Minimum Limit
(MH2) (MH2)
Low 2402 0.726 0.5
Middle 2440 0.710 0.5
High 2480 0.690 0.5
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

6dB LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO

ALTGNAUTO 105:28:10PM Sep 06, 2017

L RF
ICenter Freq 2.402000000 GHz i
PNO: Wide —» 1rig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE[L - 2456 Frequency

Avg|Held: 20120 T

DET|F MM

Ref Offset 13.32 dB

AMEKr1 726 kHz|
-0.117 dB|

Auto Tune|

10 dBidiv  Ref 30.00 dBm
Log

2.402000000 GHz

Center Freq|

274 o)

2.401000000 GHz

StartFreq

2.403000000 GHz

Stop Freq|

Auto

CF Step|
200.000 kHz
Man

Freq Offset|
0Hz

Center 2.402000 GHz
|#Res BW 100 kHz #VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

MsG

6dB MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
0@ DC

STATUS

ALIGH AUTO 12:34:53 AM 5ep 07, 2017

L RE
[Center Freq 2.440000000 GHz )
PNO: Wide —— 1'i4g: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACEl 355 Frequency

Avg|Held: 20120 T
DeT|P N TN fI

Ref Offset 13.34 dB
1ngBldiv Ref 30.00 dBm

AMkr1 710 kHz|
0.095 dB

Auto Tune,|

2.440000000 GHz|

Center Freq|

.39 uin|

2.439000000 GHz

StartFreq

2.441000000 GHz

Stop Freq|

Auto

CF Step|
200.000 kHz
Man

Freq Offset|
0 Hz

Center 2.440000 GHz
|#Res BW 100 kHz #VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

6dB HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO : ALTGNAUTO 05:44:07 PM Sep 06, 2017

L RF
Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[D 245 6 Frequency
PNO: Wide —» 1rig: FreeRun Avg|Held: 20120 T e

IFGain:Low #Atten: 40 dB e
AMKr1 690 kHz Auto Tune|

Ref Offset 13.36 dB

1ngsldiv Ref 30.00 dBm -0.108 dB

Center Freq|
2.480000000 GHz

4.24 ci) StartFreq
2.479000000 GHz

Stop Freq|
2.481000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0Hz

Center 2.480000 GHz Span 2.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth
Channel (MH2) (MH2)
Low 2402 1.0621
Middle 2440 1.0529
High 2480 1.0576
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

OBW LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
] S0§ DC
2000000 GHz

#IFGain:Low

ALTGNAUTO 105:28:38 PM Sep 06, 2017

Radio Std: None

SENSE:INT] e
Center Freq: 2.402000000 GHz Frequency
Trig: Free Run Avg|Held: 20120

#Atten: 30 4B

L RF
Center Freq 2.40

10 dBrdiv
Log
10.0

000

Radio Device: BTS

Ref Offset 13.32 dB
Ref 20.00 dBm

Center Freq|
2.402000000 GHz

-10.0

-20.0

-300

-40.0

-60.0

-60.0

-700

Center 2.402 GHz

Span 2 MHz
#Res BW 18 kHz

#Sweep 100 ms| CF Step

200.000 kHz
Man|

#VBW 56 kHz

Auto

Occupied Bandwidth Total Power 10.1 dBm

1.0621 MHz
3.205 kHz
1,329 MHz

Freq Offset|

Transmit Freq Error 0 Hz|

x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

OBW MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
I 502

DC
0000000 GHz

#IFGain:Low

SENSE:INT]
Center Freq: 2.440000000 GHz
—— Trig:Free Run Avg|Held: 20120
#Atten: 30 dB

ALIGH AUTO 12 M Sep 07, 2017

Rad‘lo Std: None

Frequency

| L RF
ICenter Freq 2.44

Radio Device: BTS

Ref Offset 13.34 dB
10 dBidiv Ref 20.00 dBm
Log

100

Center Freq|

0.0 2.440000000 GHz|

-10.0

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.44 GHz

Span 2 VMHz
#Res BW 18 kHz

#Sweep 100 ms CF Step

200.000 kHz
Man|

#/BW 56 kHz

Auto

Occupied Bandwidth Total Power 12.2 dBm

1.0529 MHz
8.068 kHz
1.321 MHz

Freq Offset|

Transmit Freq Error 0Hz

x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

OBW HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F

S0Q DO

ALTGNAUTO

05:44:34 PM Sep 06, 2017

L RF
ICenter Freq 2.480000000 GHz

SENSE:INT]
Center Freq: 2.480000000 GHz

‘ #IFGain:Low

Trig: Free Run Avg|Held: 20120
#Atten: 30 4B

Radio Std: None

Radio Device: BTS

requency

Ref Offset 13.36 dB

10 dBldiv Ref 20.00 dBm

Log
10.0

000

-10.0

Center Freq|
2.480000000 GHz

-20.0

-300

-40.0

-60.0

-60.0

-700

Center 2.48 GHz
#Res BW 18 kHz

#VBW 56 kHz

Span 2 MHz
#Sweep 100 ms|

CF Step|
200.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

1.0576 MHz

6.382 kHz
1.316 MHz

OBW Power
x dB
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.6.3. AVERAGE POWER

ID: 50893

Date: |9/6/2017

LIMITS

None; for reporting purposes only.

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.

RESULTS
Average
Channel  Frequency (MHZ) b oo viiiz)
Low 2402 11.80
Middle 2440 11.92
High 2480 11.76
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.6.4. OUTPUT POWER

50893

Date:

9/6/2017

LIMITS

FCC §15.247 (b)

IC RSS-247 (5.4) (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS

Peak Power " .

Frequency > Limit Margin
Channel Reading

(MH2z) (dBm) (dBm) (dB)
Low 2402 12.09 30 -17.81
Middle 2440 12.31 30 -17.69
High 2480 12.06 30 -17.94
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Frequency PSD Limit Margin
Channel | " iy~ | @Bm) | @Bm) | (dB)
Low 2402 -6.338 8 -14.338
Middle 2440 4174 8 12.174
High 2480 5.359 8 113.359
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CPSD LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO

ALTGNAUTO 105:289:34 PM Sep 06, 2017

L RF
ICenter Freq 2.402000000 GHz i
PNO: Wide —» 1rig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TR&CE 3456

Frequency

Avg|Held: 1004100 T
DET|F MM

Ref Offset 13.32 dB
Ref 30.00 dBm

10 dBIdiv
Log

Mkr1 2.402 024 GHz
-6.338 dBm

Auto Tune|

Center Freq|
2.402000000 GHz

2.401000000 GHz

StartFreq

2.403000000 GHz

Stop Freq|

Auto

CF Step|
200.000 kHz
Man

Freq Offset|

0 Hz

Center 2.402000 GHz
|#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 212.3 ms (1001 pts)

MsG

CPSD MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
0@ DC

STATUS

ALIGH AUTO 12:36:16AM Sep 07, 2017

L RE
[Center Freq 2.440000000 GHz )
PNO: Wide —— 1'i4g: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE ” 3456

Frequency

Avg|Held: 100100 T
DeT|P N TN fI

Ref Offset 13.34 dB

10dBidiv. Ref 30.00 dBm
Log

Mkr1 2.440 008 GHZ
-4.174 dBm

Auto Tune,|

Center Freq|
2.440000000 GHz

2.439000000 GHz

StartFreq

2.441000000 GHz

Stop Freq|

Auto

CF Step|
200.000 kHz
Man

Freq Offset|

0 Hz|

Center 2.440000 GHz
|#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 212.3 ms (1001 pts)

MsG

STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CPSD HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO : ALTGNAUTO 105:45:30 PM Sep 06, 2017

L RE
ICenter Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[T D356
PNO: Wide —» 1rig: FreeRun Avg|Held: 1004100 T M aanse

IFGain:Low #Atten: 40 4B DET
Mkr1 2.480 022 GHz Auto Tune

Frequency

Ref Offset 13.36 dB

1ngsldiv Ref 30.00 dBm -5.359 dBm

Center Freq|
2.480000000 GHz

StartFreq
2.479000000 GHz

Stop Freq|
2.481000000 GHz|

CF Step|
200.000 kHz
Auto Man|

Freq Offset|
0Hz

Center 2.480000 GHz Span 2.000 MHz
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 212.3 ms (1001 pts)

IMSG STATUS
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

7.6.6. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-247 (5.5)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS

CBE LOW CH

ALIGNAUTO |05:30:01 PM Sep 6, 2017

q 2.400000000 GHz #hvg Type: RMS TRACE|1 - 3456
PNO: Wide —— 1rig: Free Run Avg|Held: 1001100 T

IFGain:Low #Atten: 40 dB DET|

Frequency

Auto Tune|

Ref Offset 13.32 dB
1L%gdB.I'div Ref 30.00 dBm

200 Center Freq
2.400000000 GHz|

100

0.00

-100
StartFreq|
200 2.395000000 GHz|

-30.0

40 0 patesmel sl dpalitanla oo Lol sl st e Lot
Stop Freq|

0.0
2.405000000 GHz
-60.0

Center 2.400000 GHz Span 10.00 MHz CF Step|
#Res BW 100 kHz #VBW 300 kHz 1.000000 MHz

G - T T o Auto Man
N 2.402 25 GHz 9.279 dBm
N 2.400 00 GHz -38.920 dBm

N 2.399 46 GHz 35514 dBm Freq Offset|

0 Hz|

=
COR—ATEWN S

A

=
@
o]
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

CBE MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F

L RF S0@ DO : ALCHATO  [12:36e3aMSep07, 2017 | p o |

Center Freq 2.440000000 GHz dAvg Type: RMS TRACE[10335 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Held: 1004100 T ‘
IFGain:Low #Atten: 40 dB DET|F NNMHN R

MKkr1 2.440 25 GHz Auto Tune
Ref Offset 13.34 dB
1L%gBldiv R;f 3(;?]0 dBm 11.335 dBm

Center Freq|
2.440000000 GHz

StartFreq
2.435000000 GHz

Stop Freq|
2.445000000 GHz|

CF Step|
1.000000 MHz
Auto Man|

Freq Offset|
0Hz

Center 2.440000 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MsG STATUS

CBE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
L RF S0 DC g ALIGN AUTO 05:45:57 PM Sep 06, 2017 Fi
Center Freq 2.483500000 GHz Trig: Fres Run #Ac;ls:HL\{ggi;%go Tl Z3 5 requency
PNO: Wide —— : :
IFGainiLow #Atten: 40 dB DET|P HNNH N
Auto Tune,|
Ref Offset 1336 dB Mkr1 2.480 26 GHz
1ngdBJ'div Ref 30.00 dBm 10.273 dBm|
I
’ Center Freq|
100 2.483500000 GHz
0.00

0.0

-10.0

StartFreq
2.478500000 GHz|

-200

-300

400 s frabnll Kl
. Stop Freq|
2.488500000 GHz|

-600

Center 2.483500 GHz Span 10.00 MHz CF Step|
Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz|

FUNCTION T TONCTI = |Auto Man

L
2.480 26 GHz 10.273 dBm
2.485 19 GHz 36.435 dBm
2.483 50 GHz -39.349 dBm Freq Offset|

0 Hz|
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CSPUR LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
SO

ALTGNAUTO 105:30:46 PM Sep 06, 2017

L RE DC
Center Freq 13.015000000 GHz i
PNO: Fast —»— 1rig:Free Run
#Atten: 40 dB

IFGain:Low

#Avg Type: RMS TR&CE 3456

T

Frequency

DET|F MM

Ref Offset 13.32 dB

10 dB/div__ Ref 30.00 dBm
Log

Mkrd 25.391 7 GHZ
-29.52 dBm)|

Auto Tune|

200 i
100

0.00

-100

-10.72 dBm|

200

q

0.0

-300 "

0.0

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

CF Step|
2597000000 GHz|

Sweep 2.483 s (40001 pts

[ v ] FUNCTION ] FONCTIONWIDTH

24020 GHz
4.804 0 GHz
7.206 0 GHz
26.3917 GHz

9.36 dBm
-36.54 dBm
-37.42 dBm
-29.52 dBm

CSPUR MID CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
502

FUNCTI Py

ALIGH AUTO 12:37:27 AM 5ep 07, 2017

L RE DC
ICenter Freq 13.015000000 GHz )
PNO: Fast —— 1Hig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE ” 3456

Auto Man|

Freq Offset|
0Hz

Frequency

T
DeT|P N TN fI

Ref Offset 13.34 dB
Ref 30.00 dBm

Mkrd 25.575 4 GHz
-29.13 dBm

10 dBidiv
Log

200 U

100

0.00

-10.0

-200

-300
-40.0
-60.0

-600

Auto Tune,|

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

[~ T rmcow [ I

2.4400 GHz
4.8800 GHz
7.3200 GHz
255754 GHz

10.87 dBm
-36.23 dBm
-36.70 dBm
-29.13 dBm

Sweep 2.483 s (40001 pts

FUNCTION vaLUE [
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

CSPUR HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),50893, Conducted F
S0Q DO

ALTGNAUTO 05:45:42 PM Sep 06, 2017

L RF
ICenter Freq 13.015000000

GHz

PNO: Fast —»— 1rig:Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TR&CE 3456
T

Frequency

DET|F MM

Ref Offset 13.36 <B
‘ILU dg/div.__ Ref 30.00 dBm
og

Mkrd 25.637 1 GHZ
-29.44 dBm|

Auto Tune|

200 1

100
0.00

13.015000000 GHz

Center Freq|

-100

200

-30.0
-400
0.0

30.000000 MHz|

StartFreq

0.0

26.000000000 GHz|

Stop Freq|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.483 s (40001 pts) | 2597000000 GHZ|

f
f

=
COUR-N BB WM

A

(A oo e o] = ] ] FOncn ] Foerowwoti]_rouconval: B
1 f 24800 GHz 10.36 dBm

f 4.96800 GHz -36.04 dBm
7.4400 GHz 3759 dBm
256371 GHz -29.44 dBm

Auto

CF Step|

Man|

Freq Offset|
0Hz
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REPORT NO: 11949808-E2V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.7. Antenna A 2M Plow

7.7.1. AVERAGE POWER

ID: 50893

Date:

9/27/2017

LIMITS

None; for reporting purposes only.

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.

RESULTS
Frequency AV Power
Channel (MH2) (MH2)
Low 2402 11.15
Middle 2440 11.70
High 2480 11.13
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

7.7.2. OUTPUT POWER

50893

Date:

9/27/2017

LIMITS

FCC §15.247 (b)

IC RSS-247 (5.4) (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a broadband Peak/average RF power meter

RESULTS

Peak Power _— .

Frequency > Limit Margin
Channel Reading

(MH2z) (dBm) (dBm) (dB)
Low 2402 11.56 30 -19.47
Middle 2440 12.10 30 -17.90
High 2480 11.49 30 -18.51
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REPORT NO: 11949808-E2V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

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.
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.3. Antenna A Pmax

8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
UL Fremont - Chomber F 7 Sep 2817 18:88:24
Restricted Bandedge

125

Project Number:
Client:

Config:EUT Only
Mode :BLE 2482MHz
Tested by:12482

£
~
>
5
[is}
-

/|

e Limit (dBul/m) |

b (D W TR T mmMJ ‘ y oAk
i oy ! v W pulp / \ 4

3 H N‘uv
it o M oAV S s At i bt ot soi@idh b TS

.31 T2MHz/ 2.43
Frequency (GHz)
Ronge (6riz) REU/UBM Ref/Attn  Det/Avg Tupe Sueep Fts #5upe/Mode Position| Range (GHz) REW/UB Ref/Attn  Det/Avg Tupe Sueep Pt ¥oups/fode Position
1:2.31-2.43 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS) Imsec(Auto) 8300  MAXH 128 degs | 2:2.31-2.43 1M(-3dB) /31 87/18 AUER/Pur Avg(RMS) Imsec(Auto) 8088  18BTAUG 128 degs 28
ow Chonnel Bandedge Method AD - H.TST 3@915 12 Se Rev 9.5 @1
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.39 40.15 Pk 31.9 -21 51.05 - - 74 -22.95 128 284 H
2 *2.356 42.14 Pk 31.8 -21 52.94 - - 74 -21.06 128 284 H
3 *2.39 30.4 RMS 31.9 -21 41.3 54 -12.7 - - 128 284 H
4 *2.382 31.05 RMS 31.8 -20.9 41.95 54 -12.05 - - 128 284 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LOW CHANNEL VERTICAL

| 25UL Fremont - Chamber F 7 Sep 2817 18:86:58
Restricted Boandedge
s o e
Config:EUT Onl
Mode :BLE 2482MAz
185 Tested by: 12482
gl:
Bl:
< Peaok Limit (dBulU/m2:
> 7!:
@
3
61:
55 Average Limit (dBul/m)
@ {
@'
45
a 3
35
2.31 12MHz/ 2.43
Frequency (GHz)
Ronge (6fiz) REU/UBM Ref/Attn  Det/Avg Tupe Sueep Pts #5upe/Mode Position| Range (GHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pte ¥oups/Mode Position
Low Channel Bandedge Method AD - U.TST 38315 12 Sep 2016 Rev 9.5 @1 Dec 2816
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuv/
m)
1 *2.39 39.47 Pk 31.9 -21 50.37 - - 74 -23.63 236 244 \"
2 *2.34 42.79 Pk 31.7 -21 53.49 - - 74 -20.51 236 244 \"
3 *2.39 29.62 RMS 31.9 -21 40.52 54 -13.48 - - 236 244 \"
4 *2.363 31.04 RMS 31.8 -21 41.84 54 -12.16 - - 236 244 \"

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

| 2I:U\_ Fremont - Chamber F 7 Sep 2817 17:52:53
Restricted Bandedge
5 ] Er“c‘)é:zt Number :
/Wh Config:EUT Only
m Mode :BLE 2488MHz
185 | Tested by: 12482
é k}ﬂ
gl:
85 [
e Peak Limit (dBulU/m
~
3
°
61—_\
u/ h«‘ Average Limit C(dBul/m)
55 N \ .
AT A W bt | T W, bAoA bl AN
45 AN bl b,
fran e o ‘ N e o b e L
3!:
2.43 13, 3MHz/ 2.563
Frequency (GHz)
Ronge (61iz) REU/U Ref/Attn  Det/Avg Tupe Sueep Pts #5upe/Mode Position| Range (GHz) REW/ VBl Ref/Attn Det/Avg Tupe Sueep Pte ¥oups/Mode FPosition
1:27.43-2.563 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS)  Imsec(Auto) 8888  MAXH 148 degs | 2:2743-2.563 M(-3dB)/3M 187/18 AVER/Pur Avg(RMS) ImsecCAuto)  B0G0  18ATAUG 140 degs 27
High Channel Bandedge Method AD - H.TST 38915 12 Sep 2616 Rev 9.5 @1 Dec 2616
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 45.66 Pk 32.1 -21 56.76 - - 74 -17.24 140 279 H
2 *2.484 47.26 Pk 32.1 -21 58.36 - - 74 -15.64 140 279 H
3 *2.484 36.62 RMS 32.1 -21 47.72 54 -6.28 - - 140 279 H
4 *2.484 35.64 RMS 32.1 -21 46.74 54 -7.26 - - 140 279 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL VERTICAL

| 25UL Fremont - Chamber F 7 Sep 2817 17:45:33
Restricted Boandedge
s o e
Config:EUT Onl
Mode :BLE 248BMAz
185 Tested by: 12482
gl:
Bl:
£ Peok Limit (dBuU/m)
> 7!:
ﬂg
S
61:
Average Limit (dBulUym)
55 :
- 1 b ‘ % ; |
35
2.43 13, 3MHz/ 2.563
Frequency (GHz)
Ronge (6riz) REU/UBM Ref/Attn  Det/Avg Tupe Sueep Pts #5upe/Mode Position| Range (GHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pt ¥oups/Mode Position
High Channel Bandedge Method AD - U.TST 38915 12 Sep 2616 Rev 9.5 @1 Dec 2616
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 46.47 Pk 32.1 -21 57.57 - - 74 -16.43 177 332 \"
2 *2.484 46.56 Pk 32.1 -21 57.66 - - 74 -16.34 177 332 \"
3 *2.484 35.4 RMS 32.1 -21 46.5 54 -7.5 - - 177 332 \"
4 *2.484 36.51 RMS 32.2 -21 47.71 54 -6.29 - - 177 332 \"

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

8.3.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremont - Chombe~ F

13 Sep 2B17 B1:47:34

185

Project Number: 11637741

Client:
Config:EUT Onl
Mode :BLE 24@2MHz

g5

g5

Tested by: 12482

Radioted Emissiors 3-Meters

Peok Limit IdBulU/m2

75

Avg Limiz (dBuU/m)

] 18

Fregquency (GHz)

RBU/VB
1M(-3d8)/ 38

Ref/ttn  Det/fvg Type

Range (6Hz)
1173 187/18 PECK/Pur Aug(RIG)

Sueep P
Sonsec(hto) 6000 MAXH

te #5ups/Mode  Position
0-36Fdegy

RBU/VE
M(-3dE) /38 87/8

Ref/Attn Det/Avg Tupe

Range (Ghiz) P
3318 PEAK/Piur fivg (RUS

Sueep Fts  #5ups/Mode Position
3nsec(futo) 18k HAKH 9-36deg H

FCC Port!5 Sibport C 2.4GHz RSE.TST 3A315 16 Jun 2015

LOW CHANNEL VERTICAL

Rev 3.5 @1 Dec 2616

H:UL Fremont - Chomber F

13 Sep 2817 B1:47:34

185

Project Number: 11637741

g5

Client:

Config:EUT Only
Mode :BLE 24B2MHz
Tested by: 12482

85

Rodioted Emissions 3-Meters

Peak Limit (dBuU/m)

75

65

CdBul/m)

Avg Limit CdBuU/md

55

45

35

25

Frequency (GHz)

18

Range (GHz) REW/UBH Ref/Attn  Det/Avg Type Sueep

Pte #oups/Mode Fosition| Range (6Hz) REW/UBI Ref/Attn  Det/Avg Type

Pts  #Sups/Mode Position

FCC Port!S Subport C 2.4GHz RSE.TST 36915 16 Jun 2615
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuVv/m)

1 *1.468 42.18 PK2 28.2 -22 48.38 74 -25.62 260 202 H
*1.47 30.5 MAv1 28.1 -22 36.6 54 -17.4 - - 260 202 H
2 *1.528 41.88 PK2 27.6 -22 47.48 74 -26.52 159 132 Vv
*1.528 30.45 MAv1 27.6 -22 36.05 54 -17.95 - - 159 132 Vv
3 *3.817 39.06 PK2 333 -28.3 44.06 74 -29.94 114 272 H
*3.82 28.13 MAv1 333 -28.3 33.13 54 -20.87 - - 114 272 H
4 *11.521 35.16 PK2 38.5 -21.1 52.56 74 -21.44 305 225 H
*11.522 24.08 MAv1 38.5 -21.2 41.38 54 -12.62 - - 305 225 H
5 *4.804 37.88 PK2 34.1 -27.4 44.58 74 -29.42 134 198 Vv
*4.804 26.83 MAv1 34.1 -27.5 33.43 54 -20.57 - - 134 198 \
6 *15.8 35.57 PK2 42.3 -22.4 55.47 74 -18.53 269 314 Vv
6 *15.796 25.25 MAv1 42.2 -22.4 45.05 54 -8.95 - 269 314 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

MID CHANNEL HORIZONTAL

UL Fremont - Chombe~ F 14 Sep 2817 14:35:35
Radioted Emissiors 3-Meters

Project Number: 11637741
Config:EUT Only

Mode :BLE 244BMHz

Tested by:50820

Peok Limit IdBulU/m2

Avg Limiz (dBuU/m)

18
Fregquency (GHz)

Range (6Hz) REL/U6] Ref/ttn  Det/fvg Type Sueey Pte #5ups/Moce Position| lange (6Hz) RBl/VEW Ref/Attn  Det/Avg Tupe Sueey Fts  #5ups/Mode Position
1173 IM(-38)/38  1B7/18 PECK/Pur Bug(RIS)  SZnsec(huto) 6ODD  MAXH 0-36fdeq] 3:3-18 MC-348) /386 878 PEAK/Piur Rg(RUSI 3onses(Auto) 18k HAKH 0-36dege H

FCC Port!5 Sibport C 2.4GHz RSE.TST 3@915 16 Jun 2015 Rev 3.5 @1 Dec 2616

MID CHANNEL VERTICAL
UL Fremont - Chombe~ F 14 Sep 2817 14:35:35
Rodioted Emissiors 3-Meters

Project Number: 11637741
Config:EUT Onl

Mode :BLE 244BMHz
Tested by:508208

Feok Limit 1dBulU/m2

Avg Limiz CdBul/m)

18
Fregquency (GHz)

Range (6Hz) REW/VEW Ref/Attn  Det/fvg Type Sweep Pie foupe/Mode Position| onge (GHz) RBW/VEW Ref/Attn  Det/vg Tupe Sieep Fts towps/Mode FPositim

Rev 5.5 @1 Dec 2016

FCC Port!5 Sibport C 2. 4GHz RSE.TST 30915 16 Jun 2@15
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Markers Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuVv/m)
1 *2.329 42.06 PK2 317 -21 52.76 74 -21.24 322 201 H
*2.33 30.31 MAv1 31.7 -21 41.01 54 -12.99 - - 322 201 H
4 *2.68 42.2 PK2 325 -20.7 54 74 -20 260 214 \
*2.68 30.39 MAv1 325 -20.7 42.19 54 -11.81 - - 260 214 \
2 * 8.075 36.32 PK2 36 -24.2 48.12 74 -25.88 163 187 H
* 8.075 25.26 MAv1 36 -24.2 37.06 54 -16.94 - - 163 187 H
3 *12.078 35.58 PK2 38.8 -22.1 52.28 74 -21.72 135 252 H
*12.08 24.71 MAv1 38.8 -22.1 41.41 54 -12.59 - - 135 252 H
5 *11.889 35.39 PK2 38.9 -21.8 52.49 74 -21.51 241 155 \i
*11.888 24.31 MAv1 38.9 -21.8 41.41 54 -12.59 - - 241 155 \i
6 * 15.986 35.99 PK2 41.7 -21.6 56.09 74 -17.91 302 291 \
* 15.987 25.17 MAv1 41.7 -21.5 45.37 54 -8.63 - - 302 291 \i

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber F

13 5ep 20817 B3:23:23
Rod oted Emissions 3-Meters

Project Number: 11637741
Client:

Canfig:EUT Only

Mode :BLE 2480MHz
Tested by:50820

FPeak Limit CdBulU/m)

CdBull/m2

Avg Limit (dBull/m)

il

Tl
[PRNTEN T e

M,
L

1@
Frequency (GHz)

s Foupa/fods  Fasition

Range (61 REUUB Fef /Atn  Det/fug Tupe E Pts  Foups/liode Fosition Sange (61 REW/VR Ref/fttn Detifug Tupe Sieep B
(] EIE LTS VA i) PERK/Pur Fug(RS)  3Prsec(huto) 18k HAH B-Ehdegs H

U weep
H(-3dB)/36k  187/18 PEAK/Pur Rug(RMS)  32nsec(Auto) 6388 MAXH B-36Adegs H

FCC Par<15 Subport C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 Bl Jec 2816

HIGH CHANNEL VERTICAL

UL Fremont - Chamber F

13 Sep 2817 B93:23:25
Rod oted Emissions 3-Meters

Project Number: 11637741
Client:

Config:EUT Only

Mode :BLE 2480MHz
Tested by:50820

Peak Limit CdBul/m)

CdBull/m2

Avg Limit (dBul/m)

18
Frequency (GHz)

Range (61 REUUB Fef /Atn Det/fvg Tupe Sueep Pts Foups/liods Position Sange (&) REWAR Ref/fittn Detifvg Tupe Sieep Sto Foups/iods  Pasition

FCC Par-15 Subpart C 2 .4GHz RSE.TST 36315 16 Jun 2815

Rev 9.5 Bl Jec 2816
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REPORT NO: 11949808-E2V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

Markers Frequenc Meter Det AFT119 Amp/Cbl Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) /Fltr/Pad Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)

(GHz) (dBuv) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.357 41.63 PK2 31.8 -21 52.43 74 -21.57 211 132 H
*2.357 30.45 MAv1 31.8 -21 41.25 54 -12.75 - - 211 132 H
4 *2.368 41.83 PK2 31.8 -20.9 52.73 74 -21.27 160 110 \
*2.365 30.45 MAv1 31.8 -20.9 41.35 54 -12.65 - - 160 110 \4
2 *8.294 37.02 PK2 36.1 -24.5 48.62 74 -25.38 301 278 H
*8.293 25.51 MAv1 36.1 -24.5 37.11 54 -16.89 - - 301 278 H
3 *11.997 36.51 PK2 39.3 -22.5 53.31 74 -20.69 254 122 H
*11.997 24.74 MAv1 39.3 -22.5 41.54 54 -12.46 - - 254 122 H
5 *8.417 35.57 PK2 35.9 -23.5 47.97 74 -26.03 179 231 \4
*8.42 24.86 MAv1 35.9 -23.6 37.16 54 -16.84 - - 179 231 \4
6 * 15.492 36.41 PK2 41.4 -22.3 55.51 74 -18.49 114 200 \4
*15.493 25.62 MAv1 41.5 -22.3 44.82 54 -9.18 - - 114 200 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.4. Antenna A Plow

8.4.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont - Chomber F

125

Restricted Bondedge

Project Number:Z38 MUR Unit #362
Client

Config:EUT Only

Mode :BLE 2482MA=z

Tested by:58820

£
~
>
5
[is}
-

Averoge Limit (dBul/m) j

T
et L e bl et bl i b 10k ke kbt b s Lk i mlwhw
|

4
AN YO My A Sty e B b b iy M”Wr

.31 T2MHz/
Frequency (GHz)

Renge (6fiz) REW/UBH Ref/Attn Det/Avg Type Sueep Pte #oups/Node Fosition| Range (6Hz) REW/UBH Ref/Atin  Det/fvg Type Susep Pte #oups/Mode Fosition
1:2731-2.43 INC-3dB)/3M 1B7/18 PEAK/Pur Avg(RMS) ImsectAuto) 80  HAXH 147 degs | 2:2731-2.43 M(-3dB)/3H  1B7/1B AUER/Pur Avg(RMS) Insec(Auto) B9 1DATAUG 147 degs 33

LE BE H 2462 iPA BB.DAT 36@915 12 Sep 2A16 Rev 5.5 A1 Dec 2016

Mark Freque Meter Det AFT119 Amp/Cbl/F | Correcte Average Margin Peak Limit PK Azimu Heig Polar
er ncy Readin (dB/m) Itr/Pad d Limit (dB) (dBuVv/m) Margin th ht ity
(GHz) g (dB) Reading (dBuv/m (dB) (Degs (cm)

(dBuv) (dBuv/ ) )

m)
1 *2.39 38.93 Pk 31.9 -21 49.83 - - 74 -24.17 147 336 H
2 *2.368 41.61 Pk 31.8 -20.9 52.51 - - 74 -21.49 147 336 H
3 *2.39 29.33 RMS 31.9 -21 40.23 54 -13.77 - - 147 336 H
4 *2.363 31.01 RMS 31.8 -21 41.81 54 -12.19 - - 147 336 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
| 25UL Fremont - Chamber F 7 Sep 2817 17:12:29
Restricted Boandedge
s o e
Config:EUT Onl
Mode :BLE 2482MAz
185 Tested by: 12482
gl:
Bl:
< Peaok Limit (dBulU/m2:
> 7!:
@
S
61:
55 Average Limit (dBul/m) -
Q 1
i
45
Baronid
35
2.31 12MHz/ 2.43
Frequency (GHz)
Ronge (6fiz) REU/UBM Ref/Attn  Det/Avg Tupe Sueep Pts #5upe/Mode Position| Range (GHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pt ¥oups/Mode Position
Low Chonnel Bandedge Method AD - U.TST 38915 12 Sep 20816 Rev 9.5 @1 Dec 2616
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.39 39.53 Pk 31.9 -21 50.43 - - 74 -23.57 186 206 \"
2 *2.359 42.31 Pk 31.8 -21 53.11 - - 74 -20.89 186 206 \'
3 *2.39 30.17 RMS 31.9 -21 41.07 54 -12.93 - - 186 206 \"
4 *2.384 31.26 RMS 31.8 -20.9 42.16 54 -11.84 - - 186 206 \"

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.4.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

1EI:U\_ Fremont - Chamber F 7 Sep 2817 17:21:17
Restricted Bandedge
Project Number:

115 Client:

Config:EUT Only
Mode :BLE 248BMAz
185 Tested by: 12482

e Peak Limit (dBulU/m
~
e
°
61—_\
/ Average Limit C(dBul/m)
- |
borsaad i MM}.‘W#M“ il i w” \ . i rs b bk sl stan il Mok gk un Bk b b
45 \
T L e ’f g‘"‘*W‘p»«‘w‘v'«.v/w.wwwA"MW-’MMM e T e e e N e e R
3!:
2.43 13, 3MHz/ 2.563
Frequency (GHz)
Ronge (61iz) REU/U Ref/Attn  Det/Avg Tupe Sueep Pts #5upe/Mode Position| Range (GHz) REW/VBl Ref/Attn Det/Avg Tupe Sueep Pte ¥oups/Mode Position
1:27.43-2.563 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS)  Imsec(Auto) 8888  MAXH 217 degs | 2:2743-2.563 M(-3dB)/3M 187/18 AVER/Pur Avg(RMS) ImsecCAuto)  B0G0  18ATAUG 217 degs 24
High Channel Bandedge Method AD - H.TST 38915 12 Sep 2616 Rev 9.5 @1 Dec 2616
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 42.26 Pk 32.1 -21 53.36 - - 74 -20.64 217 241 H
2 *2.484 42.57 Pk 32.1 -21 53.67 - - 74 -20.33 217 241 H
3 *2.484 31.32 RMS 32.1 -21 42.42 54 -11.58 - - 217 241 H
4 *2.484 31.72 RMS 32.1 -21 42.82 54 -11.18 - - 217 241 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL VERTICAL

| 25UL Fremont - Chamber F 7 Sep 2817 17:33:15
Restricted Boandedge
s o e
Config:EUT Onl
Mode :BLE 248BMAz
185 Tested by: 12482
gl:
Bl:
£ Peok Limit (dBuU/m)
> 7!:
@
S
61:
Average Limit (dBulUym)
55 :
] Q
45 3
35
2.43 13, 3MHz/ 2.563
Frequency (GHz)
Ronge (6riz) REU/UBM Ref/Attn  Det/Avg Tupe Sueep Pts #5upe/Mode Position| Range (GHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pt ¥oups/Mode Position
High Channel Bandedge Method AD - U.TST 38915 12 Sep 2616 Rev 9.5 @1 Dec 2616
Marker Freque Meter Det AFT119 Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin (dB/m) bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 41.79 Pk 32.1 -21 52.89 - - 74 -21.11 173 267 \"
2 2.562 42.12 Pk 32.2 -20.9 53.42 - - 74 -20.58 173 267 \'
3 *2.484 30.76 RMS 32.1 -21 41.86 54 -12.14 - - 173 267 \"
4 *2.484 31.5 RMS 32.1 -21 42.6 54 -11.4 - - 173 267 \"

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11949808-E2V2
FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

8.4.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HKUL Fremont - Chamber F

13 5ep 20817 11:87:13

185

Project Number: 11637741

g5

Client:
Config:EUT Onl

Mode:BLE 2482MHz

a5

Tested by:50820

Rod oted Emissions 3-Meters

FPeak Limit CdBulU/m)
75

65

CdBull/m2

Avg Limit (dBull/m)

I

Frequency (GHz)

19

REWV!

Range (BHz! AAUBU
1:143 1H(-6dB)/ 30k

Fef /Atn  Det/fug Tupe E
167/18

ueep Po
PERK/Pur Pug(RIS)  Tnsec(Auto) 600

Foups/lode  Fosition
HasH B-Hfdegs H

B/

Ref/fttn Detifug Tupe
M(-68)/30k

Sange (61
EIE 8178 PERK/Pur Fug(RIE)

Fupa/fods  Fasition

Sieep e
Shneec(uto) 16k MAH B-Ehdegs H

LOW CHANNEL VERTICAL

FCC Par<15 Subport C 248@8MHz Spurious Emissions with Average Scon TST 36915 23 Jun 2815

Rev 9.5 Bl Jec 2816

H:UL Fremant - Chamber F

13 Sep 2817 11:87:13

185

Project Number: 11637741

g5

Client:
Config:EUT Only
Mode :BLE 24B2MHz

Tested by:50820

Rod oted Emissions 3-Meters

Peak Limit CdBul/m)

CdBull/m2

Avg Limit (dBul/m)

18

Frequency (GHz)

Range (61 REUUB Fef /Atn Det/fvg Tupe Sueep

Pts Foups/liods Position Sange (&) REWAR Ref/fittn Detifvg Tupe

Sieep Sto Foups/iods  Pasition

FCC Par-15 Subpart C 248@MHz Spurious Emissions with Average Scon. TST 36315 23 Jun 2615
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Markers Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuVv/m)
1 *2.212 40.2 PK2 32 -21 51.2 74 -22.8 156 199 H
*2.209 28.76 MAv1 32 -21.1 39.66 54 -14.34 - - 156 199 H
4 *2.858 40.52 PK2 32.8 -20.4 52.92 74 -21.08 213 144 Vv
*2.859 28.65 MAv1 32.8 -20.4 41.05 54 -12.95 - - 213 144 Vv
2 *5.391 36.49 PK2 34.7 -27.7 43.49 74 -30.51 336 252 H
*5.392 25.65 MAv1 34.7 -27.7 32.65 54 -21.35 - - 336 252 H
3 *8.126 34.74 PK2 36.1 -24 46.84 74 -27.16 110 200 H
*8.124 23.57 MAv1 36.1 -24 35.67 54 -18.33 - - 110 200 H
5 *4.538 36.93 PK2 34.1 -27.8 43.23 74 -30.77 204 303 Vv
*4.535 25.94 MAv1 34.1 -27.8 32.24 54 -21.76 - - 204 303 \
6 *11.924 33.62 PK2 39 -22.1 50.52 74 -23.48 189 244 Vv
*11.922 22.65 MAv1 39 -22.1 39.55 54 -14.45 - - 189 244 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

MID CHANNEL HORIZONTAL
~UL Fremont - Chombe~ F 14 Sep 2817 14:82:36
Radioted Emissiors 3-Meters

Project Number: 11637741
185 Cliani:

Config:EUT Only

Mode :BLE 244BMH=

g5 Tested by:568828

1

Peok Limit IdBulU/m2

Avg Limiz (dBuU/m)

1

P N

18
Fregquency (GHz)

Range (6Hz) REL/U6] Ref/ttn  Det/fvg Type Sueep Pte #5ups/Moce Position| lange (6Hz) RBl/VEW Ref/Attn  Det/Avg Tupe Sueep Fts  #5ups/Mode Position
1173 IM(-38)/38  1B7/18 PECK/Pur Bug(RIS)  SZnsec(huto) 6ODD  MAXH 0-36fdeq] 3:3-18 MC-348) /386 878 PEAK/Piur Rg(RUSI 3onses(Auto) 18k HAKH 9-36deg H

FCC Port!5 Sibport C 2.4GHz RSE.TST 3@915 16 Jun 2015 Rev 3.5 @1 Dec 2616

MID CHANNEL VERTICAL
UL Fremont - Chombe~ F 14 Sep 2817 14:82:36
Rodioted Emissiors 3-Meters

Project Number: 11637741
185 Cliant

Config:EUT Only

Mode :BLE 244BMH=

95 Tested by 56820

B

85

Feok Limit 1dBulU/m2
75

65

Avg Limiz CdBul/m)
51:\

45

35

18
Fregquency (GHz)

Range (6Hz) REW/VEW Ref/Attn  Det/fvg Type Sweep Pie foupe/Mode Position| onge (GHz) RBW/VEW Ref/Attn  Det/vg Tupe Sieep Fts towps/Mode FPositim

FCC Port!5 Sibport C 2. 4GHz RSE.TST 30915 16 Jun 2@15 Rev 5.5 @1 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Markers Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuVv/m)

1 *1.375 41.99 PK2 29.3 -22.1 49.19 74 -24.81 312 196 H
*1.378 30.54 MAv1 29.3 -22.1 37.74 -16.26 54 - - 312 196 H
4 *2.828 41.52 PK2 32.8 -20.4 53.92 74 -20.08 160 178 \
*2.828 30.11 MAv1 32.8 -20.4 42.51 -11.49 54 - - 160 178 \i
2 * 8.309 37.38 PK2 36 -24.4 48.98 74 -25.02 112 200 H
*8.311 25.62 MAv1 36 -24.5 37.12 -16.88 54 - - 112 200 H
3 *15.774 36.45 PK2 41.9 -22.3 56.05 74 -17.95 263 315 H
*15.777 25.36 MAv1 41.9 -22.3 44.96 -9.04 54 - - 263 315 H
5 * 8.269 36.87 PK2 36.1 -24.4 48.57 74 -25.43 249 163 \
*8.27 25.53 MAv1 36.1 -24.4 37.23 -16.77 54 - - 249 163 \i
6 *11.815 35.66 PK2 39 -21.6 53.06 74 -20.94 260 345 \
*11.817 24.42 MAv1 39 -21.6 41.82 -12.18 54 - - 260 345 \i

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

HIGH CHANNEL HORIZONTAL

~LL Freront - Chamber F 13 Sep 2817 18:32: 11

1

Radiated Emissions 3-Meters

Project Numker:|163774°
135 Clionts

Config:EUT Cnly

Mode :BLE  2480MHz

35 Tested by:5£820

Peak Limit CdBulU/m)

(dBul/m)

Avg Limit (dBuU/m)

18
Freguency (GHz)

Range (6H2) REU/VEW Ref/Attn  Det/fvg Pte ¥5upsifiode  Fosition Range (6H2) REW/U Ref/Attn  Dst/Avg Type
1:4-3 3308

po Sueep Pte  oups/Mode  Fasition
N8/ 107/18 PERC/Pur gD futo eam  HARH B-36fcens H

Suesp
3D/ 87/ PEAC/Pur vg(RIE)  Auto 1Bk HAH B Bikegs H

b TST 3A315 16 Jun 2015

Rev 9.5 Hi Dec 2HI6

HIGH CHANNEL VERTICAL

H:UL Fremont - Chamber F 13 Sep 2817 13:32: 11

Rod oted Emissions 3-Meters

Project Number: 11637741
185 Cl ot
Config:EUT Only
Mode ;BLE 24E6MHz
g5 Tested by:50820

a5

Peak Limit CdBul/m)
7!:

CdBull/ma

Avg Limit (dBul/m)

18
Frequency (GHz)

Range (61 FEUUB Fef /Attn Det/fg Type Sueep Pts Foups/liods Position Sange (&) RENAR Ref/fittn  Detifvg Tope Sieep Ste Foups/iods  Pasition

. TST 36915 16 Jun 2815 Rev 3.5 Bl Jec 2816
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REPORT NO: 11949808-E2V2

FCC ID: BCG-A1639

DATE: 10/16/2017
IC: 579C-A1639

Markers Frequency Meter Det AFT119 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.746 42.15 PK2 32.6 -20.6 54.15 74 -19.85 155 200 H
*2.747 30.38 MAv1 32.6 -20.6 42.38 -11.62 54 - - 155 200 H
4 *2.842 41.74 PK2 32.8 -20.5 54.04 74 -19.96 219 167 \
*2.844 30.16 MAv1 32.8 -20.4 42.56 -11.44 54 - - 219 167 \
2 * 4.846 37.94 PK2 34.2 -27.4 44.74 74 -29.26 284 301 H
* 4.845 26.99 MAv1 34.2 -27.4 33.79 -20.21 54 - - 284 301 H
3 *11.986 35.9 PK2 39.2 -22.5 52.6 74 -21.4 143 218 H
*11.987 24.7 MAv1 39.3 -22.5 41.5 -12.50 54 - - 143 218 H
5 *8.377 36.19 PK2 36 -23.5 48.69 74 -25.31 89 188 \
*8.378 25.1 MAv1 36 -23.5 37.6 -16.40 54 - - 89 188 \
6 *11.919 35.76 PK2 39 -22 52.76 74 -21.24 305 222 \
*11.918 24.11 MAv1 39 -22 41.11 -12.89 54 - - 305 222 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average

*TST 30915 16 Jun 2015

Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.5. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
~UL Fremont - Chomber F 7 Sep 2817 21:27:82
Radiated Emissions - 3 Meters

9

Project Number:
85 Client:
Config:EUT Only

Mode :BLE Worst case
75 Tested by: 12482

65

55

45

CdBuU/m)

35

2
il

1066
Frequency (MHz)

Range (HHz)

REl/UBl Ref/Attn  Det/Avg T Range CHHz) ttn  Det
1:38-200 128kC-608) /14 97/18

g Tupe Sueep Pte #oups/Mode Fosition RB/UB! Ref/Al /hvg Type Sucep Pts foups/Mode Fosition
PEAK/Lagfur—Uideo  Imsectfuta) 4888 MAXH 6-360cegy  3:200-1000 128kC-6B)/1H  97/18 PEAK/LagPurVideo  3nsecCuta)  B2BR  HAXH 0-360degs H

FCC Port 15 Subport C 3@-168@@MHz. TST 36915 15 Jul 20414 Rev 8.5 @1 Dec 2616

VERTICAL PLOT

UL Fremont - Chomber F 7 Sep 2B17 21.27:82

9

Rodioted Emissions - 3 Meters

Project Number:
85 Cliemt

Config:EUT Only
Mode :BLE lorst case
75 Tested by: 12482

65

55

45

CdBul/m)

35

Frequency (MHz)

RBU/UBH Ref/ftin  Det/Avg Tupe weey < foups/Mode Position| Range (HHz) RBW/UBI Ref/Attn  Det/fvg Type uee < toupe/Mode Position

FCC Part 15 Subport C 38-188@MHz.TST 38915 15 Jul 2814 Rev 9.5 @1 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
DATA
Marker Frequency Meter Det AF T122 Amp/Cbl Correcte QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) d (dBuV/m (dB) (Degs) (cm)
(dBuVv) Reading )
(dBuv/m
)

1 55.2515 30.15 Pk 119 -31.6 10.45 40 -29.55 0-360 99 H

2 * 74.8066 30.79 Pk 119 -31.4 11.29 40 -28.71 0-360 399 H

3 *37.9921 35.55 Pk 19.1 -31.7 22.95 40 -17.05 0-360 100 \"

4 79.0364 323 Pk 11.7 -31.3 12.7 40 -27.3 0-360 100 \")

5 291.2119 30.02 Pk 17.4 -29.9 17.52 46.02 -28.5 0-360 199 H

6 579.9494 30.12 Pk 22.7 -28.7 24.12 46.02 -21.9 0-360 100 \"

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
FCC Part15C 30-1000MHz.TST 30915 15 Jul 2014
Rev 9.5 01 Dec 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.6. WORST-CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

~UL EMC 8 Sep 2817 15:33:23

1a

RF Emissions

- Order Number:

9 Conf i gurat ion:EUT Only
Mods BLE Uoret Cose

Tested by / SN:58820

35|

Peck Limit (dBUU/m)

Avg Limit CdBuU/mI

CdBulolt=] Horizontal

8
Freguency (GHz)

Range_(GHz) REUAB Ref/fttn  Det/fvg Tupe Sueep Pts  #5upsliode  Lobel Rorge (BHz) REWVEN Raf/ittn  Det/fug Type e Pts  #Supsiode Lobel
1:15-26 M3/ 8778 PERK/LagPur—Yideo  ldmsecfuta) 9B  MAUH Hor i zanta |

18-26GHz Test . T5T 38915 6 Jon 2815 Rev 9.5 19 Oct 2416

VERTICAL PLOT

IBEUL EMC 8 Scp 2017 15:33:23

RF Emissiaons

- Order Number:

9 Configuration:EUT Only
Mode:BLE Worst Caose
Tested by / SN:50828

a5

Peok Limit CdBul/m)

Avg Limit CdBulUs/m)

CdBulolt=s] Uertical

5]
Frequency (GHz)
Range (G0 REWVEN Reffittn  Det/fvg Tue e Fte  oupafiode  Labal Rorge (GHz) RENAVEN Ref/Aten  Dat/fvp Tupe Suean Pt $apoiiods  Lobel

18-26GHz Test T3T 38915 6 Jom 2615 Rev 9.5 19 Oct 2A16
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017

FCC ID: BCG-A1639 IC: 579C-A1639
Data
Marker Frequency Meter Det T89 AF 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)
(dBuVv) (dBuVolts)

1 19.948 38.65 Pk 32.9 -25.1 -9.5 36.95 54 -17.05 74 -37.05
2 20.207 38.35 Pk 32.6 -25.3 -9.5 36.15 54 -17.85 74 -37.85
3 22.297 38.13 Pk 32.8 -24.9 -9.5 36.53 54 -17.47 74 -37.47
4 20.788 38.72 Pk 32.7 -24.8 -9.5 37.12 54 -16.88 74 -36.88
5 21.832 37.62 Pk 333 -24.9 -9.5 36.52 54 -17.48 74 -37.48
6 23.86 38.07 Pk 33.5 -24.1 -9.5 37.97 54 -16.03 74 -36.03

Pk - Peak detector
18-26GHz Test.TST 30915 6 Jan 2015
Rev 9.5 19 Oct 2016
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.7. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
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: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

8.8. EUT POWERED BY AC/DC ADAPTER

LINE 1 RESULTS

U_ Fremont, C¢ CE Room 8 Sep 2817 19:81:14
Conducted RFIT Uoltoge

Project Neci

Client Name:

Model/Device EUT + AC adpater
Test Uolt/Freq: 128 Uos / 68Hz
Test By:12482

5 Closs B Avg

dBul Line-L1

1
Frequency (Mdz)

$oups/Mode  Lobel Renge (MH2) RBL/VEL Ref/fiztn  [et/Avg Mode wees Ptz #Sups/Mode  Label

Suszp Pis
1:.15-38 /- 82/18 1s/2.25  13.3% 1ARIT  Linell

Rarge (MHz) RELI/UBY Ref/httn  Det/Avy Mode
Gel-hdB) Op/Co

FCC1S CE Closz B 158kHz-36MHz Steppirg.TST 36915 24 Feb 2816 Rev 9.5 26 Moy 2815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Correcte CFR 47 QP CFR 47 Av(CISP
y Reading Cables (dB) d Part 15 Margin Part 15 R)Margin
(MHz) (dBuv) C1&C3 Reading Class B (dB) Class B (dB)
dBuv QP Avg
1 .483 33.54 Qp 0 1 10.1 43.74 56.29 -12.55 - -
2 .483 29.16 Ca 0 1 10.1 39.36 - - 46.29 -6.93
3 .92175 14.27 Qp 0 1 10.1 24.47 56 -31.53 - -
4 .92175 10.22 Ca 0 1 10.1 20.42 - - 46 -25.58
5 1.84425 19.56 Qp 0 1 10.1 29.76 56 -26.24 - -
6 1.84425 17.57 Ca 0 1 10.1 27.77 - - 46 -18.23
7 3.22575 15.89 Qp 0 1 10.1 26.09 56 -29.91 - -
8 3.22575 12.52 Ca 0 1 10.1 22.72 - - 46 -23.28
9 5.532 12.1 Qp 0 1 10.1 22.3 60 -37.7 - -
10 5.532 7.86 Ca 0 1 10.1 18.06 - - 50 -31.94
11 17.9273 13.71 Qp 0 .3 10.3 24.31 60 -35.69 - -
12 17.9273 8.69 Ca 0 .3 10.3 19.29 - - 50 -30.71

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11949808-E2V2 DATE: 10/16/2017
FCC ID: BCG-A1639 IC: 579C-A1639

LINE 2 RESULTS

U_ Fremont, C¢ CE Room 8 Sep 2817 19:81:14
Conducted RFI Voltoge

Project Nc:

Client Nare:

Model/Device EUT + AC adpater
Test Uolt/Freq:128 Uaz / GBHz
Test By:12482

5 Closs B Avg

o
i}
[
[}
c
4
>
3
m
o

Frequency (Mdz)

Range (Hz) REU/UBY Ref/tn  Det/fivg Mode ey s #hups/Mode  Lebel Ronge (MHz) RBU/VEW Ref/fztn  Det/fivg Made

FCCI5S CE Clos=s B 158kHz-38MHz Steppirg.TST 36315 24 Feb 2816 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Correcte CFR 47 QP CFR 47 Av(CISP
y Reading Cables (dB) d Part 15 Margin Part 15 R)Margin
(MHz2) (dBuv) C2&C3 Reading Class B (dB) Class B (dB)
dBuVv QP Avg
13 .483 32.47 Qp 0 1 10.1 42.67 56.29 -13.62 - -
14 .483 27.86 Ca 0 1 10.1 38.06 - - 46.29 -8.23
15 .92175 14.55 Qp 0 1 10.1 24.75 56 -31.25 - -
16 .92175 10.38 Ca 0 1 10.1 20.58 - - 46 -25.42
17 1.842 19.41 Qp 0 1 10.1 29.61 56 -26.39 - -
18 1.842 17.27 Ca 0 1 10.1 27.47 - - 46 -18.53
19 3.228 15.92 Qp 0 1 10.1 26.12 56 -29.88 - -
20 3.228 12.53 Ca 0 1 10.1 22.73 - - 46 -23.27
21 5.5635 8.74 Qp 0 1 10.1 18.94 60 -41.06 - -
22 5.56238 4.61 Ca 0 1 10.1 14.81 - - 50 -35.19
23 17.7743 16.2 Qp 0 .3 10.3 26.8 60 -33.2 - -
24 17.7585 11.06 Ca 0 .3 10.3 21.66 - - 50 -28.34

Qp - Quasi-Peak detector

Ca - CISPR average detection

END OF REPORT
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