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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: RED ROVER TECHNOLOGIES, INC.
237 A ST #15467
SAN DIEGO, CA 92101-4003, U.S.A
EUT DESCRIPTION: WIRELESS HEADPHONE
MODEL.: CiD1014
SERIAL NUMBER: SA1632
DATE TESTED: July 09 to 18, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
T K
FRANK IBRAHIM JASON QIAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Select or Type in a Role 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, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[ ] Chamber A [ ] Chamber D [ ] Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
X] Chamber B [ ] Chamber E [] ChamberL
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
[ ] Chamber C [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

[ ] Chamber G
(ISED:22541-4)
[ ] ChamberH
(ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers
2324A-1 and 2324A-3, respectively.

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

OKrz 10 0I5 M | 3848
\é\_/fésttocga;(ﬁﬂ |(_:|cz)nducted Disturbance, 365 dB
\g/\lzoljszttg;%soel\l/THagTated Dfsturbance, 315 dB
:/(\)/cirgg gﬁﬂsHeZRad?ated DTsturbance, 30 5.36 dB
\{\é%rgttgizgo%a&ﬁfd Disturbance, 4.32 dB
16000 10 26000 Mz | 4458
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION
The EUT is a Wireless Headphone.
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 1.73 1.49
2402 - 2480 Enhanced 8PSK 2.08 1.61

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 4.7.

5.1. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a FPCB antenna, with a maximum gain of 2.2 dBi.

5.2. SOFTWARE AND FIRMWARE

The test utility software used during testing was 0.3.30.100025

5.3. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X and Y 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 as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5
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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Ipad Bluetooth Source |Apple A1489 FOFNFOFXFCM9 BCBGA1489
AC Wall Adapter Keyu KA1517-0501500USU(N/A N/A
Charging Dock Dolby Laboratorie{CID1015 N/A N/A

USB Cable Dolby Laboratorie{N/A N/A N/A

I/O CABLES

31 USB 1 Micro USB |[USB 2 None
to USB A
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SETUP DIAGRAMS

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

1

IAdanterI

AC Mains

TEST SETUP

For conducted tests: the EUT was connected to a host laptop via an USB cable for parameter
setting purpose such as channel, output power...etc. The test software exercises the radio.

Page 10 of 72

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12354639-E1V2

FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

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 1o Cal Due | Last Cal
Number
Amplifier, 10KHz to 1GHz, 32dB Agilent (Keysight) 8447D T10 02/14/2019 | 02/14/2018
Technologies
Amplifier, 1 - 18GHz MITEQ AFS422&;?§_140218°°' T031 | 09/20/2018 | 09/20/2017
RF Preamplifier, 1 - 26GHz Agilent 8449B T404 07/23/2018 | 07/23/2017
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB3 T407 05/10/2019 | 05/10/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019 | 06/21/2018
Antenna, Horn 18-26.5GHz ARA MWH-1826 T89 01/18/2019 | 01/18/2018
ggmga, Active Loop 9kHz- Com-Power Corp. AL-130R T1866 | 10/10/2018 | 10/10/2017
Power Meter, P-series single Agilent (Keys_lght) N1911A T1268 06/25/2019 | 06/25/2018
channel Technologies
Power Sensor, P - series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T413 06/27/2019 | 06/27/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHzZ Technologies N9030A T1454 01/08/2019 | 01/08/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A T1113 12/21/2018 | 12/21/2017
44GHz Technologies
Test Receiver, EMI, 10Hz-7GHz Rhode & Schwarz ESR T1436 01/06/2019 | 01/06/2018
FCC-LISN-
LISN FISCHER 50/250-25-2-01 T1310 01/17/2019 | 01/17/2018
Test Software List
Description Manufacturer Model Version
Radiated Software uL UL EMC Ver 9.5, December 1, 2016
Antenna Port Software UL UL RF Ver 9.1, January 25, 2018
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7. MEASUREMENT METHODS

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

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

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

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

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

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

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

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

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

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

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

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

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor |Minimum VBW
(msec) |[(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.89 3.76 0.770 77.0% 1.14 0.346
Bluetooth 8PSK 2.90 3.75 0.773 77.3% 1.12 0.345

DUTY CYCLE PLOTS

ey -
[Center Freq 2.402000000 GHz )
we o

=+~ Trig: Free Run
ow #Arten: 10 6B

0 geviv Ref 106.99 dBpV

e [ Ferog Sy Ak St e
x ENSE:IN 09:41:2 ), 201
Freauency arker 3 A 2.89800 ms Avg Type: Voliage o EERER, Marker
NFE FEPPF

FND: Fast <=~ Trig: Free Run
n

Stop Freq|
2.402000000 GHz|

\FoainLow  #Atten: 1048 Marker Table|
Auto Tune| on o
"-_z‘l idiv__Ref 106.99 dBpV
Center Freq| Marker Count |
2.402000000 GHz, W ¢ [om
StartFreq| N"'-‘;:‘T":
2402000000 GHz lon o

Center 2.402000000 GHz Span 0 Hz CF Step ‘Center 2.402000000 GHz Span 0 Hz
HiRes BW (-6dB) 10 MHz VBW 50 MHz Sweep 6.000 ms (1001 pts) 8000000 MH| #Res BW (-6dB) 10 MHz VEW 50 MHz Sweep 6.000 ms (1001 pts)

1 a2 t 3756 ms (4) -0.04 0B 1 a2 [ 3750 ms (&) 010 di

3 & t () Senme i FreqOffset & & o Taams a1 0 Sdn

892 ms 898 ms

g F 1212ms 8232 dBuV 0 Hz] ; F t 136 ms. 84.02 dBUV ANl Markers Off]

6 ]

7 7

g Scale Type g More|
10 Log Lin} 10 2012
" - 1
s fpsns, sc Tgsms
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FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
8.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.932

0.850

Mid

2441

0.893

0.853

High

2480

0.926

0.851

[ Keysight Spectrum Analyzer - APv8ADE1216), 16065 O, Conducted A || lnl [ Keysight Spectrum Analyzer - APV6 AG1218) 16063 O, Condurted A& ==
L N T 06323580012, 2018 [ | L i 06:40:33 A Jul 12, 2016
% q [ Freq: 2.402000000 GH: Radio Std: N Frequency E q c Fraq: 2.441000000 GH; Radio Std: N Frequency
enter Fres 2.4!12“!132!10 GHz ] T:;;n;mrgun Mgm;d oute0 io lone enter Freq 2.441 IJI]'?FlgI]U GHz . Trl";lvrrn:'gm Avgm:m: . o one
FGainiow  #Atten: 30 dB Radio Device: BTS AFGainiow  HAtien: 30 dB Radio Device: BTS
Ref Offset 11.21 dB Ref Offset 1121 4B
0 dBJd Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2441000000 GHz|
Center 2.402 GHz Span 2 MHz| CF Step Center 2.441 GHz Span 2 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 200,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 KH|
Man Man
Occupied Bandwidth Total Power 2.93 dBm Occupled Bandwidth Total Power 4.56 dBm
849.95 kHz Freq Offset| 852.46 kHz FreqOffset
Transmit Freq Error 4,349 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error ~ -11.860 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 932.2 kHz xdB -20.00 dB x dB Bandwidth 892.9 kHz xdB -20.00 dB
— m——
|_ VeyseghtSpectrum Analyee - APV ATGLIIE 16063 O, Conducted A e
o - T 06:43:13 44 Jul 12, 2018
Serrtar Freq: 2480000000 GH: Radio Std: N Freauency
enter Freq 2. 430003200 GHz . T::';m::u" m,m;a 100100 e lone
#FGainlow  WAmen: 30d Radio Device: BTS
Ref Offset 1121 4B
0 dBJd Ref 20.00 dBm
Log
CenterFreq|
2480000000 GHz
Center 2.48 GHz Span 2 MHz| CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 200,000 KH|
Man
Occupied Bandwidth Total Power 4.28 dBm
851.37 kHz FreqOffset
Transmit Freq Error  -11.853kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 926.1 kHz xdB -20.00 dB
m——
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8.2.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.267

1.178

Mid

2441

1.265

1.176

High

2480

1.259

1.179

[ Keysight Spectrum Analyzer - APv8ADE1216), 16065 O, Conducted A || lnl [ Keysight Spectrum Analyzer - APV6 AG1218) 16063 O, Condurted A& ==
L N T 06:46:25 M (12,2018 [ | L i 06:49:30 &M Jul 12, 2016
% q [ Freq: 2.402000000 GH: Radio Std: N Frequency E q c Fraq: 2.441000000 GH; Radio Std: N Frequency
enter Fres 2.4!12“!132!10 GHz ] T:;;n;mrgun Mgm;d oute0 io lone enter Freq 2.441 IJI]'?FlgI]U GHz . Trl";lvrrn:'gm Avgm:m: . o one
FGainiow  #Atten: 30 dB Radio Device: BTS AFGainiow  HAtien: 30 dB Radio Device: BTS
Ref Offset 11.21 dB Ref Offset 1121 4B
0 dBJd Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2441000000 GHz|
Center 2.402 GHz Span 5 MHz| CF Step Center 2.441 GHz Span 5 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 600,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 00,000 KH|
Man Man
Occupied Bandwidth Total Power 3.37 dBm Occupied Bandwidth Total Power 512 dBm
1.1780 MHz Freq Offset| 1.1756 MHz FreqOffset
Transmit Freq Error -11.581 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error  -11.655kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.267 MHz xdB -20.00 dB x dB Bandwidth 1.265 MHz xdB -20.00 dB
— m——
[ Feymght Spectram Anlyzer - APV ARG1Z10) 16063 OG, Comocted & e
j L i 06:52:10 AM Jul 12, 2018 Frequancy
Serrtar Freq: 2480000000 GH: Radio Std: N
enter Freq 2. 430003200 GHz . T::';m::u" m,m;a 100100 e lone
#FGainlow  WAmen: 30d Radio Device: BTS
Ref Offset 1121 4B
0 dBJd Ref 20.00 dBm
Log
CenterFreq|
2480000000 GHz
Center 2.48 GHz Span 5 MHz| CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 00,000 KH|
Man
Occupied Bandwidth Total Power 4.78 dBm
1.1786 MHz FreqOffset
Transmit Freq Error  -10.708kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.259 MHz xdB -20.00 dB
m——
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

— Keysight Spectrum Analyzer - APv8.4(061218),16069 OG, Conducted A = 15 =
L 1 RF [soq  bc | [ [ SENSE:INT] [ |[07:01:26 AM Jul12, 2018 F
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE S-556 requency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAhAhAiRAA
IFGain:Low #Atten: 30 dB DET|
Auto Tune
Ref Offset 11.21 dB AMkr1 1.000 MHz
1L%gB.fdiv Ref 20.00 dBm -0.204 dB
Center Freq
oo 2.441500000 GHz
0.00 K__ ’
StartFreq
-nn S |] 2.439000000 GHz
e Stop Freq
2.444000000 GHz
-30.0
CF Step
e 500.000 kHz
lAuto Man
-50.0
Freq Offset
-B0.0
0 Hz
700
Scale Type
Center 2.441500 GHz Span 5.000 MHz| |L-°9 Lin
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

8.3.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Lo ][]

RF [soa bc |

SENSE:INT]

|D7:23:26 AMJullz, 2018

e Keysight Spectrum Analyzer - APvE.4(061218),16069 05, Conducted A
L |
=]

GH=z

enter Freq 2.441500000
NFE

_.l Trig: Free Run

PNO: Wide
™ #Atten: 30 dB

IFGain:Low

|
#Avg Type: RMS Frequency

Avg|Hold:>100/100

TRAGE 3456

10 dBidiv
Log

Ref Offset 11.21 dB
Ref 20.00 dBm

AMKr1 1.000 MHZ Auto Tune

0.770 dB

Center Freq

0.0

2.441500000 GHz

0.00

Yoo

StartFreq

-10o

2.439000000 GHz|

-20.0

-30.0

Stop Freq
2.444000000 GHz

-40.0

-50.0

-B0.0

-Fon

Center 2.441500 GHz
|#Res BW 300 kHz

#VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

Log Lii

IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: XX Channels Observed
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

e Keysight Spectrum Analyzer - APv8.4(061218),16068 OG, Conducted A == ﬁ_-
L 1 RF |son bpc | | | SENSE:NT] | [06:59:17 AM Jul12, 2018 E
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE S3:56 requency
NEE PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 <B
10 deidiv. Ref 20.00 dBm
Log
Center Freq
1.0 2.440000000 GHz
0.00 I R W s
StartFreq
0o 2.390000000 GHz
U1 -15.00 cBm
=on Stop Freq
2.490000000 GHz
-30.0
CF Step
s 10.000000 MHz
Auto Man
50,0 Bttt
Freq Offset
50,0
0 Hz
-70.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
e Keysight Spectrum Analyzer - APv8.4(061218),16069 OG, Conducted A =0 = E
L i RF [soQ bc | | [ SENSE:INT| [ [06:55:50 AM Jul 12, 2018 £
[Center Freq 2.415000000 GHz #Avg Type: RMS TRACE 3 5 requency
NEE PNO: Wids 5 Trig: Free Run Avg|Hold:>100/100 TYPE[M waRARRAY
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 dB
10 dBidiv -~ Ref 20.00 dBm
Log
Center Freq
1.0 2.415000000 GHz
0.00 T T
StartFreq
oo 2.400000000 GHz
=on Stop Freq
2.430000000 GHz
30,0
CF Step
ann 3.000000 MHz
Auto Man
-50.0
Freq Offset
50,0
0O Hz
700
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
s Keysight Spectrum Analyzer - APvS.4(061218),16069 OG, Conducted A = [-2R .;
L 1 RF [soe bc | | | SENSE:INT| | |06:56:50 AM Jul 12, 2018
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 Frequency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
10.0 2.445000000 GHz
0.00 e —
StartFreq
oo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
-30.0
CF Step
o 3.000000 MHz
Auto Man
-50.0
Freq Offset
-B0.0
0 Hz
700
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.4(061218),16068 OG, Conducted A == ﬁ_-
L 1 RF |soo  bc | | [ SENSE:NT] | |06:58:23 AMJul12, 2018
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5 555 6 Frequency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 <B
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
10.0 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=on Stop Freq
2.490000000 GHz
-30.0
CF Step
s 3.000000 MHz
Auto Man
-50.0
Freq Offset
-E0.0
0 Hz
-70.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

8.4.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

e Keysight Spectrum Analyzer - APv8.4(061218),16068 OG, Conducted A == ﬁ_-
L 1 RF |son bpc | | | SENSE:NT] | [07:17:13 AM Jul12, 2018 E
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE S3:56 requency
NEE PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 <B
10 deidiv. Ref 20.00 dBm
Log
Center Freq
1.0 2.440000000 GHz
0.00
StartFreq
0o 2.390000000 GHz
DU1 -16.50 oBm
=on Stop Freq I
2.490000000 GHz
-30.0
CF Step
s 10.000000 MHz
Auto Man
50,0 bl
Freq Offset
50,0
0 Hz
-70.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
e Keysight Spectrum Analyzer - APv8.4(061218),16069 OG, Conducted A =0 = E
L i RF [soQ bc | | [ SENSE:INT| [ [07:14:23 AM Jul 12, 2018 £
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE 3 5 requency
NEE PNO: Wids 5 Trig: Free Run Avg|Hold:>100/100 TYPE[M waRARRAY
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 dB
10 dBidiv -~ Ref 20.00 dBm
Log
Center Freq
1.0 2.415000000 GHz
0.00 —— ——— — —
StartFreq
00 2.400000000 GHz
=on Stop Freq
2.430000000 GHz
30,0
CF Step
ann 3.000000 MHz
Auto Man
-50.0
Freq Offset
50,0
0O Hz
700
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
s Keysight Spectrum Analyzer - APvS.4(061218),16069 OG, Conducted A = [-2R .;
L 1 RF [soe bc | | | SENSE:INT| | [07:15:18 AM Jul 12, 2018
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[TT 0335 6 Frequency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M iaiasiad
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
10.0 2.445000000 GHz
0.00 Pt — i et AL e e
StartFreq
oo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
-30.0
CF Step
o 3.000000 MHz
Auto Man
-50.0
Freq Offset
-B0.0
0 Hz
700
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[|L°9 Lin
Res BW 300 KHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv8.4(061218),16068 OG, Conducted A == ﬁ_-
L 1 RF |soo  bc | | [ SENSE:NT] | |07:16:20 M Jul12, 2018
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRACE[TT5 555 6 Frequency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAARAARS
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 11.21 <B
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
10.0 2.475000000 GHz
0.00 BB ety rm g gy e e T o ey e _
StartFreq
oo 2.460000000 GHz
=on Stop Freq
2.490000000 GHz
-30.0
CF Step
s 3.000000 MHz
Auto Man
-50.0
Freq Offset
-E0.0
0 Hz
-70.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

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

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

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Slls Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.401 32 0.1283 0.4 -0.2717
DH3 1.657 16 0.2651 0.4 -0.1349
DH5 2.905 11 0.3196 0.4 -0.0805
FlEs NPuurIr;ZZriﬁf AE LTI Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.401 8 0.03208 0.4 -0.3679
DH3 1.657 4 0.06628 0.4 -0.3337
DH5 2.905 2.75 0.07989 0.4 -0.3201
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

2441000000 GHz|

e VoS e - AP AR08 06 oo [
Ops SV Type: RMS Freauency W}:— T Delay 00045 Ehug Types S Freauency
NFE Trig: Video
*AM.MGB
Auto Tune| 57 Auto Tune|
10 gerciv_ Ref 20.00 dBm (32 Ref 20.00 dBm 2.08 dB
Center Freq| CenterFreq|

StartFreq|
2.441000000 GHz

2.441000000 GHz|

StartFreq
2.441000000 GHz

q S StopFreq| A K] StopFreq
2.441000000 GHz| 2.441000000 GHz|
CF Step| CF Step|
1.000000 MHz| 1.000000 MHz|
Man Man
]
Freq Offset| Freq Offset|
0Hz 0Hz
‘ Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°8 Lin|
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (8001 pts)
wsa Sans o e
= e ——— [ [ eyt Spectram Anahzes - APo8 ATGLELE) 1608 O, Comdocted & T e e
— = T o tmn oo | F——
ST Ters Mmz Trig Dolarmo s #Avg Type: RMS Frequency #Avg Type: RMS Frequency
NG Wide —e= Trig: Video PO Wide == Trig: Free Run
IFGain:Low #Atten: 30 dB IFGain:L ow #Atten: 30 di
T Auto Tune| Auto Tune|
AMkr1 43.. ms| Ref Offset 1121 dB
10 dB/iv Ref 20.00 dBm 2.14 dB 10 gBvaiv Ref 20.00 dBm
Log. Log
Center Freq)| Center Freq
2.441000000 GHz| 2.441000000 GHz|
StartFreq| | ‘ | | ‘ ‘ StartFreq
2.441000000 GHz| 2.441000000 GHz|
[0} ¢ StopFreq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
CF Step | | | ‘ | | | | CF Step
1.000000 MHz| 1.000000 MHz|
xR T T -
11l Pl ki | | i lb ij ]
U R G T S T
i Freq Offset| Freq Offset|
0 He| | | T | | 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°0 Lo
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsc STArs sc Tanus
= e ——— [ [ eyt Spectram Anahzes - APo8 ATGLELE) 1608 O, Comdocted & T e e
om:r FronZ Mmz #Avg Type: RMS Frequency shvg Type: RMS Fraquency
TR Trig: Free Run e Trig: Free Run
ow #Atten: 30 4B cetl? #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 1121 d8 Ref Offset 1121 dB.
10 d8/div Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log Log
Center Freq)| Center Freq

2441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

| CF Step

Man

Hl 'JJ \M' ’L‘ Hn ll !.. F 1000000 Wiz

T in
i\ Jfﬂ\r-ll‘iﬂ.‘u .Wlt'lw‘”‘i‘. i |IH|| MJ” reaom

Scale Type

Center 2.441000000 GHz Span 0 Hz||-°9 Lin|

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

2.441000000 GHz|

‘ I StartFreq
i I 2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz|
Man

.H ||..ll|H|lH|"|\h\ ’M‘ il i\”lh '|| “. ‘LMT ||||

Pk
e ‘ FreqOffset

0 Hz|

Scale Type|

Center 2.441000000 GHz Span 0 Hz||-°2 Lin|
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

s STATS)

s sTaTUS)

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD = DH5
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REPORT NO: 12354639-E1V2

DATE: 8/15/2018
FCC ID: 2AP8W-CID1014

IC: 24027- CID1014
8.5.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
DH1 0.408 32 0.13056 0.4 -0.26944
DH3 1.663 16 0.26608 0.4 -0.13392
DH5 2.914 11 0.32054 0.4 -0.07946

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 4.5.1 demonstrates compliance with channel occupancy when AFH is employed.

Page 28 of 72
UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

[ Vgt Spectrum nlyzes - APV AGLZLBL16068 O, Condocted A [ [ Keaht Specirum Analzes - APV ARSLZLS 16068 06, Conducted A (R
L o SENSE INT | Er— L R c
Trig Delay-100.0 s Avg Type: RMS Frequency 00 GH Trig Delay-200.0is  &Avg Type: RMS Frequency
NFE PNO: Wide —+~ 11ig: Video WFE PNO: Wide —>~ 11lg: Video
IFGoimlow  HAmen: 30dB IFiGaincdow wien: 30 d8
Auto Tune| Auto Tune|
'?:gs:uiv Ref 20.00 dBm ‘3gsscw Ref 20.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz, 2441000000 GHz
Start Freq| StartFreq
2.441000000 GHz| 2.441000000 GHz|
0 ) StopFreg| { IR J StopFreq
2441000000 GHz, 2441000000 GHz
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
8.6. OUTPUT POWER
LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 16069 0G
Date: 7/10/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 0.10 30 -29.9
Middle 2441 1.73 30 -28.27
High 2480 1.38 30 -28.62
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

8.6.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Tested By: 16069 OG
Date: 7/10/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 0.66 21 -20.34
Middle 2441 2.08 21 -18.92
High 2480 1.89 21 -19.11

Page 32 of 72

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

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



REPORT NO: 12354639-E1V2 DATE: 8/15/2018

FCC ID: 2AP8W-CID1014 IC: 24027- CID1014
8.7. AVERAGE POWER
LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 16069 0OG
Date 7/10/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -0.47
Middle 2441 1.20
High 2480 0.88
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

8.7.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Tested By: 16069 0OG
Date 7/10/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -0.40
Middle 2441 1.57
High 2480 1.28
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 815.247 (d)
RSS-2475.5
Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

8.8.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12354639-E1V2

FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
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 spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 13:51:35
Restricted Bondedge
- Project Number: 12354639
N Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT GFSK 2482 MHz
195 Tested by:29435 TC
gl:
85
5 Peak Limjt CdBul/m)
) 7:
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55 Average Limit (dBuUym2
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2. 31 1@ . 5MH=z/ 2.415
Frequency (GHzJ
Range (EHz) RE/VBH Ref/fttn Det/Avg Type Swezp Pla  fowps/fode FPosition Range (GHz) REW/ VBl Ref/fttn  Det/Avg Type Sweep Pte f5ups/fode Fosition
1:2.31-2.415 HC-638)/3  183/12  PEAK/Par Avg(RNS)  fneec(futo) BB MAKH 181 degs H | 2:2.31-2.415  IMC6BI/30 18312 PEAK/BIE ug 113/REN B3B8 1/URIT 191 degs
Low Chonnel Bandedge - H.TST 38915 11 May 2816 Rev 9.5 B Dec 2816
Marker Frequency Meter Det AF 7863 (dB/m) Amp/Cbi/Fitr/Pad Corrected Average 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 *2.39 34.9 Pk 323 -21.5 45.7 - - 74 -28.3 181 135 H
2 *2.355 37.9 Pk 322 -21.5 48.6 - - 74 -25.4 181 135 H
3 *2.39 16.41 VA1T 323 -21.5 27.21 54 -26.79 - - 181 135 H
4 *2.384 18.79 VAIT 323 -21.4 29.69 54 -24.31 - - 181 135 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: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 14:83:19
Restricted Bandedge
= Project Number: 12354638
N Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT GFSK 2482 MHz
185 Tested by:23435 1C
gl:
85
/-\
< Peak Limit CcBul/m)
> 7|:
3
o
el
65
55 Average LLimit (dBulUy/m2
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451, , b 8 e ey LT ATEPPYRY L YA 1
35
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: : ) : : ; o :
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (610) REL/UBU Ref/Attn  Det/ivg Tope Suecp Pie  ¥oups/Mode Position Range (@13 e/ VBl Ref/Attn  Det/ivg Type Sweep Pte  #5upe/Mode Position
Low Chornel Bondedge - U.TST 38915 {1 May 2816 Rev 9.5 81 Dec 2016
Trace Markers
Marker Frequency Meter Det 'AF 863 (dB/m) ‘Amp/Cbi/Fitr/Pad Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *2.324 37.91 Pk 321 -21.6 48.41 - - 74 -25.59 178 136 A
4 *2.368 18.84 VA1T 323 -21.4 29.74 54 -24.26 - - 178 136 A
1 *2.39 35.39 Pk 323 -21.5 46.19 - - 74 -27.81 178 136 A
3 *2.39 16.71 VAIT 323 -21.5 27.51 54 -26.49 - - 178 136 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 14:20:10
Restricted Bondedge
= Project Number: 12354638
N Client:Dolby Labs
Config EUT + Support Ecuimert
Mode:BT GFSK 2488 MHz
195 Tested by:29435 TC
95
85
e
>~ FPeak Limit (dBuU/m3
> 7!:
3
[as}
el
6|:
55 /‘/ P Average Limit (dBul/m)
A
45 e ‘JM‘ il m',l\ vt | nvM b |“A Aol Infmn‘vlﬁw Jj_' Wit h'l Hibanbin i m Y LWLV ER YT 0 T W 0 U 'J”WMM
s {{ %
3 Jv | lm’ ]
it e A A W YA e S e A A At o o
2.46 18. 3MH=z/ 2.563
Frequency (GHzJ
Rangs (BHz) REW/UB Ref/Attn  Det/Avg Type Sucsp Pls  Fawps/fode FPosition Rangs (GHz R/ VBl Ref/Attn  Det/Avg Type Gueep Pts  #5ups/fode  Fosition
1:2.46-2.563  ING-6B)/M 18312 PEAK/Par Avg(RNS) fneec(Auto)  B0BB  MAKH 190 degs H | 2:2.46-2.563  IMC-6BI/30  1BY/12  PEAK/GIE hug 113/REW 8888 1/IRIT 191 degs
High Chonnel Bendedge = H.TST 38315 11 May 2816 Rev 9.5 Bi Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Corrected ‘Average 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 *2.484 41.44 Pk 326 -21.5 52.54 74 -21.46 191 117 H
2 *2.484 43.88 Pk 326 -21.5 54.98 - 74 -19.02 191 117 H
3 *2.484 33.14 VA1T 326 -21.5 4424 54 -9.76 191 117 H
4 *2.484 39.18 VA1T 326 -21.5 50.28 54 -3.72 191 117 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: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

VERTICAL RESULT

UL Fremont,5m Chomber B 9 Jul 2B18 14:32:17
Restricted Bandedge

- Project Number: 12354639
1 Client:Dolby Labs

Config:EUT + Support Equiment
Mode:BT GFSK 2488 MHz

1z

195 Tested by:29435 TC
95
85
£ Peak Limit (dBUU/ind
> 75
5
@
<
65
55 P Average Limit CdBul/m)
&
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3
45
35
2.46 1@ . 3MH=z/ 2.563
Frequency (GHzJ
Rangs (BHz) REW/UB Ref/httn  Det/Avg Type Sucsp Pls  Fawps/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Sueep Pts  #5ups/tode  Fosition
High Chonnel Bendedge - U.TST 38315 11 May 2816 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.484 42.05 Pk 326 -21.5 53.15 - - 74 -20.85 97 108 \%
2 *2.484 44.2 Pk 326 -21.5 55.3 - - 74 -18.7 97 108 \%
3 *2.484 34.06 VAIT 326 -21.5 45.16 54 -8.84 - - 97 108 A
4 *2.484 39.68 VAIT 326 -21.5 50.78 54 -3.22 - - 97 108 A

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont,5m Chomber B

9 Jul 2818

11:53:49

T
Rodioted Emissions 3-Meters
185 Pr‘?\ject Number: 12354639
Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT GFSK 2482 MHz
g5 Tested by:23435 TC
a5
Peak Limit C(dBulU/m)
75
‘e
~
3 65
@
<
— Avg Limit (dBulU/m)
55
45
35
. MWMMWW
1 18 18
Frequency (GHz)
Range (62) REU/UBH Ref/fittn  Det/fvg Type Sueep Pis fows/fode Fosition Range (6Hz) REW/VB Ref/Attn  Det/fvg Tupe Sweep Pis ¥5ups/fode Position
1:1-3 1H-6d8)/38k 8778 PEAK/Pur Avg(RYS)  TTnsac(futo) 6038 HEXH 8-36Bcegs H | 3:3-18 1HC-683/30 87/ PERK/Fur Avg(RHS)  574nsec(uto) 18k HAXH 8-360degs H
FCC Port{5C 2.4GHz RSE.TST 12746 19 Mor 2018 Rev 9.5 B1 Dec 2816
| 1:UL Fremont,5m Chomber B 9 Jul 2818 11:53:49
Rodioted Emissions 3-Meters
185 Pr?Je:t Number: 12354639
Client:Dolby Labs
Canfig:ELT * Support Equiment
Mode:BT GFSK 2482 MHz
g5 Tested by:23435 TC
35
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
o ,
~ Avg Limit (dBulU/m)
55
6
o
5 5
4 2 £
o
oY SRS USSR (V0 1 ||| 1SS
25
1 18 18
Frequency (GHz)
Range (6H) REUAVEN Ref/Attn  Det/Avg Tupe Sueap Pls  fowps/fode FPosition Range (61z) REW/VB Ref/Attn  Det/fvg Tupe Sueep Pis ¥5ups/fode Position
FCC Part{5C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816

VERTICAL

Page 46 of 72

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

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




REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (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)
*2.246 32.19 PKFH 317 -21.8 42.09 - 74 -31.91 221 161 H
*2.246 27.09 VALT 317 -21.8 36.99 54 -17.01 - 221 161 H
*2.246 35.18 PKFH 317 -21.8 45.08 - - 74 -28.92 304 202 "
*2.246 31.27 VALT 317 -21.8 41.17 54 -12.83 - - 304 202 "
2.532 34.89 PKFH 327 -21.4 46.19 - - - - 185 125 H
2.532 30.2 VALT 32.7 -21.4 41.5 - - - - 185 125 H
2.532 35.59 PKFH 32.7 -21.4 46.89 - - - - 118 149 \
2.532 31.55 VALT 32.7 -21.4 42.85 - - - - 118 149 \
2.558 38.48 PKFH 327 -21.3 49.88 - - - - 187 110 H
2.558 35.99 VALT 327 -21.3 47.39 - - - - 187 110 H
2.558 40.06 PKFH 327 -21.3 51.46 - - - - 117 131 "
2.558 37.21 VALT 32.7 -21.3 48.61 - - - - 117 131 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

MID CHANNEL RESULTS

! 1:UL Fremont,5m Chomber B 9 Jul 2818 11:83:34
Rodioted Emissions 3-Meters
185 Pr‘?\ject Number: 12354639
Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT GFSK 2441 MHz
g5 Tested by:23435 TC
a5
Peak Limit C(dBulU/m)
75
‘e
~
3 65
@
<
— Avg Limit (dBulU/m)
55
5 3
4 i 2
L ke
= ﬁ‘ ‘ - . | ML At AN IR T
3 WNW sl it i
25
1 18 18
Frequency (GHz)
Range (62) REU/UBH Ref/fittn  Det/fvg Type Suee Pis fows/fode Fosition Range (6Hz) REW/VB Ref/Attn  Det/fvg Tupe Pis ¥5ups/fode Position
1:1-3 1H(-6d8) 87/ PEAK/Pur Avg(RYS)  TTnsac(futo) 6038 HEXH 8-36Bcegs H | 3:3-18 1HC-683/30 87/ PERK/Fur Avg(RHS)  574nsec(uto) 18k HAXH 8-360degs H
FCC Pert15C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| 1:UL Fremont,5m Chomber B 9 Jul 2818 11:83:34
Rodioted Emissions 3-Meters
185 Pr?Je:t Number: 12354639
Client:Dolby Labs
Canfig:ELT * Support Equiment
Mode:BT GFSK 2441 MHz
g5 Tested by:23435 TC
35
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
<
~ Avg Limit (dBulU/m)
55
45 8
a o
Q
35
25
1 18 18
Frequency (GHz)
Range (62) REU/UBI Ref/fttn  Det/fvg Type Sucep Pls  fowo/Mode Fosition Range (61z) REW/VB Ref/Attn  Det/fvg Tupe Sueep Pis ¥5ups/fode Position
FCC Part{5C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (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)
*2.285 33.45 PKFH 319 -21.8 43.55 - - 74 -30.45 176 105 H
*2.285 28.66 VALT 319 -21.8 38.76 54 -15.24 - 176 105 H
*2.285 33.99 PKFH 319 -21.8 44.09 - - 74 -29.91 322 199 "
*2.285 29.86 VALT 319 -21.8 39.96 54 -14.04 - - 322 199 \
1.728 29.25 PKFH 29.9 -21.4 37.75 - - - - 174 171 \
1.729 16.86 VALT 29.9 -21.4 25.36 - - - - 174 171 "
2.545 34.16 PKFH 327 -21.4 45.46 - - - - 188 149 H
2.545 28.65 VALT 327 -21.4 39.95 - - - - 188 149 H
2.597 34.57 PKFH 32.7 -21.2 46.07 - - - - 181 158 H
2.597 30.56 VALT 32.7 -21.2 42.06 - - - - 181 158 H
2.597 36.1 PKFH 32.7 -21.2 47.6 - - - - 102 140 \
2.597 32.38 VALT 327 -21.2 43.88 - - - - 102 140 "

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

HIGH CHANNEL RESULTS

11:UL Fremont,5m Chamber B 9 Jul 2818 14:45:18
Rodioted Emissions 3-Meters
= Project Number: 12354639
19 Client:Dolby Lobs
Config EUT * Support Equiment
Mode:BT GFSK 2488 MHz
g5 Tested by:29435 TC
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an)
o
— Avg Limit (dBuU/m)
5|:
a5
OO LAWY
35 J 9 PT b
ZEW\/\NMW b
1 18 18
Frequency (GHz)
Ronge (6Hz) REUAVEH Ref/Atn  Dst/Avg Tupe Sueep Pls foups/lode Fosition Fonge (6H) REW/VB Ref/Attn  Det/Avg Tupe Sweep Pts  ¥oups/fode Position
13 1H(-648) /38 87/ PEAK/Por AvgRIS)  Auto [T B-36hdegs H | 3:3-18 M-68)/38k 87/ PERK/Pur AvgRHS)  Auto 16k HAKH 8-368degs H
b.TST 12746 19 Mar 2018 Rev 9.5 Bi Dec 2816
11:UL Fremont,5m Chamber B 9 Jul 2818 14:45:18
Rodioted Emissions 3-Meters
= Project Number: 12354639
18 Client:Dolby Labs
Canfig EUT + Support Equiment
Mode:BT GFSK 2488 MHz
g5 Tested by:29435 TC
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
@
o
— Avg Limit (dBuU/m)
5:
45 5
X 6
al o
35 L
o5
1 18 18
Frequency (GHz)
Fange (6) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls fowps/lode Fosition Fangs (6 REU/UB Ref/Attn  Det/Avg Type Sweop Pts Hups/fiods  Position
b.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (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)
*2.298 31.01 PKFH 32 -21.7 41.31 - - 74 -32.69 221 134 H
*2.298 23.56 VALT 32 -21.7 33.86 54 -20.14 - - 221 134 H
*2.324 34.22 PKFH 321 -21.6 44.72 - - 74 -29.28 176 203 H
*2.324 29.74 VALT 321 -21.6 40.24 54 -13.76 - - 176 203 H
*2.298 32.8 PKFH 32 -21.7 43.1 - 74 -30.9 309 279 \
*2.298 27.25 VALT 32 -21.7 37.55 54 -16.45 - - 309 279 "
*2.324 36.72 PKFH 321 -21.6 47.22 - 74 -26.78 297 277 "
*2.324 33.38 VALT 321 -21.6 43.88 54 -10.12 - - 297 277 "
2.636 32.47 PKFH 325 -21.4 43.57 - - - - 185 109 H
2.636 26.05 VALT 325 -21.4 37.15 - - - - 185 109 H
2.636 33.05 PKFH 325 -21.4 44.15 - - - - 124 105 \
2.636 27.4 VALT 325 -21.4 385 - - - - 124 105 "

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

9.1.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 18:83:13
Restricted Bondedge
= Project Number: 12354638
N Client:Dolby Labs
Config EUT + Support Ecuimert
Mode:BT 8PSK 2482 MHz
195 Tested by 16869 06
95
85
N Peak Limit (dBuU/m)
> 7!:
3
2 N}
el
6|:
55 Average Limit (dBuUym2
2
45 D AN Hodlietmath Ul oA bbb (RTINS AR RTE WO TRIVRIR XY P WY RVTN] 'iW,,
35 J{‘ i | {ﬂ
i A A g et R AP PRt i LRI
2. 31 18 .5MH=z/ 2.415
Frequency (GHzJ
Rangs (BHz) REW/UB Ref/Attn  Det/Avg Type Sucsp Pls  Faups/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Gueep Pts  #5ups/fode  Fosition
1:2.31-2.415 HC-68)/3  183/12  PEAK/Par Avg(RNS)  Ineec(Auto) 8008 MAKH 162 degs H | 2:2.31-2.415  IMC6BI/30 18312 PEAK/GIE ug 113/REW 8388 1/IRIT 162 degs
Low Chonnel Bandedge - H.TST 38915 11 May 2816 Rev 9.5 Bi Dec 2816
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average 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 *2.39 34.93 Pk 323 -21.5 45.73 - - 74 -28.27 162 105 H
2 *2.361 37.76 Pk 322 -21.5 48.46 - - 74 -25.54 162 105 H
3 *2.39 17.19 VA1T 323 -21.5 27.99 54 -26.01 - - 162 105 H
4 *2.389 18.48 VA1T 323 -21.5 29.28 54 -24.72 - - 162 105 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: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 18:13:18
Restricted Bandedge
= Project Number: 12354638
1 Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT B8PSK 2482 MHz
195 Tested by: 16869 06
9|:
85
< Peak Limit CcBul/m)
= 7’:\
3
o
el
6|:
55 Average Limit (dBuUym2
2
o) 1
@
45 Wit sl bt by
35
4 3
: ; B ; ; : bt : |
2. 31 18 .5MH=z/ 2.415
Frequency (GHzJ
Range (610) REL/UBU Ref/Attn  Det/ivg Tope Suecp Pie  ¥oups/Mode Position Range (@13 e/ VBl Ref/Attn  Det/ivg Type Sweep Pte  #5upe/Mode Position
Low Chennel Bendedge - U.TST 38315 11 May 2816 Rev 9.5 Bi Dec 2816
Trace Markers
Marker Frequency Meter Det 'AF 863 (dB/m) ‘Amp/Cbi/Fitr/Pad Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *2.357 18.55 VALT 32.2 -21.5 29.25 54 -24.75 - - 120 251 v
2 *2.359 38.64 Pk 32.2 -21.5 49.34 - - 74 -24.66 120 251 A
1 *2.39 36.33 Pk 323 -21.5 47.13 - - 74 -26.87 120 251 A
3 *2.39 17.11 VAIT 323 -21.5 27.91 54 -26.09 - - 120 251 A

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 18:24:56
Restricted Bondedge
= Project Number: 12354638
N Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT 8PSK 2488 MHz
185 Tested by: 16869 06
95
85
e
~ Peok Limit CdBuU/Mm2
> 7!:
)
g /
o
6|:
/ & p Average Limit CdBuU/m)
55 i
T W J[’JJ \/]i\ﬂ bbbtttk b Aol it ertbodoirtatoibos
45 [h mﬂ‘ﬂ h ¥ ¥ v i b MY # ¥ i
35 J‘w W f
oAl e Y TV
2.46 18. 3MH=z/ 2.563
Frequency (GHzJ
Rangs (BHz) REW/UB Ref/Attn  Det/Avg Type Sucsp Pls  Faups/fode FPosition Rangs (GHz R/ VBl Ref/Attn  Det/Avg Type Gueep Pts  #5ups/fode  Fosition
1:2.46-2.563  ING-6B)/M 18312 PEAK/Par Avg(RNS) fneec(Auto)  B0BB  MAKH 197 degs H | 2:2.46-2.563  IMC-6BI/30  1BY/12  PEAK/GIE ug 113/REN 8888 1/IRIT 197 degs
High Chonnel Bendedge = H.TST 38315 11 May 2816 Rev 9.5 Bi Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average 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 *2.484 40.69 Pk 326 -21.5 51.79 74 -22.21 197 134 H
2 *2.484 42.79 Pk 326 -21.5 53.89 - 74 -20.11 197 134 H
3 *2.484 32.34 VA1T 326 -21.5 43.44 54 -10.56 - 197 134 H
4 *2.484 35.33 VA1T 326 -21.5 46.43 54 -7.57 197 134 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: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 9 Jul 2B18 18:32:33
Restricted Bandedge
= Project Number: 12354638
1 Client:Dolby Labs
Config:EUT + Support Equiment
Mode:BT 8PSK 2488 MHz
195 Tested by: 16869 06
9 =
85
< Peok Limit C(dBuU/ind
= 7 =
3
o
el
6 5
o Average Limit CdBul/md
55
)
]
45 D
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Range (612) REL/UBU Ref/Attn  Det/ivg Tope Suecp Pie  ¥oups/ode Position Range (613 e/ VBl Ref/Attn  Det/ivg Type Sweep Pte  #5upe/Mode Position
High Chonnel Bondedge - U.TST 38315 11 Hay 2816 Rev 9.5 Bi Dec 2816
Trace Markers
Marker Frequency Meter Det 'AF 863 (dB/m) ‘Amp/Cbi/Fltr/Pad Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.484 41.77 Pk 326 -21.5 52.87 - - 74 -21.13 130 105 \%
2 *2.484 43.52 Pk 326 -21.5 54.62 - - 74 -19.38 130 105 A
3 *2.484 33.88 VAIT 326 -21.5 44.98 54 -9.02 - - 130 105 A
4 *2.484 36.47 VAIT 326 -21.5 47.57 54 -6.43 - - 130 105 A

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremont,5m Chomber B 9 Jul 2818 16:46:39
Rodioted Emissions 3-Meters
= Project Number: 12354639
18 Client:Dolby Lobs
Config:EUT + Support Equiment
Mode:BT 8PSK 2482 MHz
g5 Tested by:45256 JB
8:
Peok Limit (dBul/m)
75
e
~
3 65
[an}
o
— Avg Limit (dBulU/m)
5|:
3
45
| ‘ p
9 L ; Aaadd
BCM/«NWwWWW hat whsseanudh uiathult I
o5
1 ] I ]
Frequency (GHz)
Range (6z) REU/VEN Ref/Attn  Det/Avg Tupe Sueep Pla fowps/fode Fosition Fonge (6H) REW/UB Ref/Attn  Det/Avg Type Sweop Pts ¥oups/fode FPosition
1:1-3 1H(-648) /30 87/ PEAK/Por vgRNS)  Auto 60 HXH B-368degs H | 3:3-18 HC-6cB)/30k  87/8 PEFK/Pur Avg(RHS)  Auto 18k A 8-368degs H
be.TST 12746 19 Mor 2018 Rev 9.5 B1 Dec 2816
! 1:UL Fremont,5m Chamber B 9 Jul 2818 16:46:39
Rodioted Emissions 3-Meters
= Project Number: 12354639
18 Client:Dolby Labs
Canfig EUT + Support Equiment
Mode:BT 8PSK 2482 MHz
g5 Tested by:45256 JB
Sl:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
o
— Avg Limit (dBuU/m)
5:
6
<
=
4 i 2
o
1 SR OO
o5
1 18 18
Frequency (GHz)
Fange (6z) REUAVEH Ref/Attn  Dst/Avg Tupe Sueep Pls fowps/lode Fosition Fangs (6H) REU/UB Ref/Attn  Det/Avg Type Sweop Pts Hups/flods Position
b.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL

Page 56 of 72

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (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)
*2.246 31.89 PKFH 317 -21.8 41.79 - - 74 -32.21 180 115 H
*2.246 24.28 VALT 317 -21.8 34.18 54 -19.82 - - 180 115 H
*2.246 34.76 PKFH 317 -21.8 44.66 - - 74 -29.34 296 204 "
*2.246 27.99 VALT 317 -21.8 37.89 54 -16.11 - - 296 204 \
2.532 34.7 PKFH 32.7 -21.4 46 - - - - 193 104 H
2.532 27.19 VALT 327 -21.4 38.49 - - - - 193 104 H
2.532 34.45 PKFH 327 -21.4 45.75 - - - - 126 116 "
2.532 27.87 VALT 327 -21.4 39.17 - - - - 126 116 "
2.558 36.01 PKFH 32.7 -21.3 47.41 - - - - 17 102 H
2.558 30.49 VALT 32.7 -21.3 41.89 - - - - 17 102 H
2.558 38.87 PKFH 32.7 -21.3 50.27 - - - - 162 104 \
2.558 33.17 VALT 327 -21.3 44.57 - - - - 162 104 "

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

MID CHANNEL RESULTS

UL Fremont,5m Chomber B

ERN

ul 2B18 16:84:52

N

Rodioted Emissions 3-Meters
= Project Number: 12354638
10 Client:Dolby Lobs
Config EUT *+ Support Equiment
Mode:BT BPSK 2441 MHz
g5 Tested by:29435 TC
8|:
Peak Limit CdBul/m)
75
‘e
~
> 65
o
el
- Avg Limit (dBul/m)
5|:
a5
1
ZEJWWWW“

14
Frequency (GHz)

Range (BHz)
1:4-3

RBUIAVBY
H(-6dB) /38K

Ref/Ritn  Det/fAvg Type

s Sueap Pis
87/8 PEAK/Pur fvg(RS)  TTnsec(futo) 6988

Foups/Mode  Position

Range (6Hz) RBU/UBLI
(] B-360degs H | 3:3-

318 M(-6eB) /38K

Ref/Rttn  Det/Avg T
87/d

e Sueep
PERK/Pur fvg(RIS)  STnsec (Auto)

Pts  #5ups/Mode Position
18k MAXH B-36Adegs H

FCC Part!5C 2 4GHz RSE.TST 12746 19 Mar 2018

Rev 8.5 A1 Dec 2616

HORIZTONAL

! 1:UL Fremont,5m Chamber B 9 Jul 2B18 16:84:52
Rodicted Emissions 3-Meters
185 PY‘?JEDL Number: 12354639
Client:Dolby Lobs
Config ELT + Support Equiment
Mode:BT 8PSK 2441 MHz
a5 Tested by:28435 TC
285
Peak Limit CdBulU/m)
75
‘e
3 5
5 6
@
<
= Avg Limit (dBul/m)
55
45 S U SO SO S AU NSO U SNSRIV 1 . A
Py
RN
35
25
1 14 18
Frequency C(GHz2
Ranga (GH2) REI/UEH Ref/Attn  Det/Avg Type Sucap Pla  Fowps/Mods Position Range (o) REW/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥oup/Mode Fosition
FCC Part!5C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 8.5 A1 Dec 2616

VERTICAL

Page 58 of 72

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538;

USA TEL:(510) 771-1000

FAX:(510) 661-0888

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




REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

*2.285 33.03 PKFH 319 -21.8 43.13 - - 74 -30.87 181 117 H

*2.285 25.68 VALT 319 -21.8 35.78 54 -18.22 - 181 117 H

*2.285 33.94 PKFH 319 -21.8 44.04 - - 74 -29.96 98 141 )

*2.285 27.38 VALT 319 -21.8 37.48 54 -16.52 - - 98 141 \
2.545 32.82 PKFH 32.7 -21.4 44.12 - - - - 188 157 H
2.545 25.99 VALT 327 -21.4 37.29 - - - - 188 157 H
2.545 32.66 PKFH 327 -21.4 43.96 - - - - 96 251 )
2.545 26.11 VALT 327 -21.4 37.41 - - - - 96 251 )
2.597 34.52 PKFH 32.7 -21.2 46.02 - - - - 194 123 H
2.597 27.84 VALT 32.7 -21.2 39.34 - - - - 194 123 H
2.597 34.34 PKFH 32.7 -21.3 45.74 - - - - 121 236 \
2.597 2831 VALT 327 -21.2 39.81 - - - - 121 236 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

HIGH CHANNEL RESULTS

HEUL Fremont,5m Chamber B

S Jul 2B18

18:39:23

Project Number: 12354638

Rodioted Emissions 3-Meters

185 Client:Dolby Lobs
Config EUT *+ Support Equiment
Mode:BT BPSK 2488 MHz
g5 Tested by: 16869 06
285
Peak Limit CdBulU/m)

75
‘e
3 5
3 6
@
o
- Avg Limit (dBul/m)

55

45

35

25

1 14 18
Frequency (GHz)
Ranga (GH2) REI/UEH Ref/Attn  Det/Avg Type ) Pla  Fowpo/Mods Position Range (o) REW/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥oupo/Mode  Fosition
1:4-3 M(-6dB) /38K 67/ PEAK/Pur Avg(RMS)  7Tnsec(futo) 6AEB  MAXH B-360degs H REEST] M(-6B) /30K 67/ PEAK/Pur fivg(RMS)  ST4nsec(Auto) 18k MAXH B-36Adegs H

FCC Part!5C 2 4GHz RSE.TST 12746 19 Mar 2018

Rev 8.5 A1 Dec 2616

HORIZTONAL

11:UL Fremont,5m Chamber B 9 Jul 2B18 18:39:23
Rodicted Emissions 3-Meters
185 PY‘?JEDL Number: 12354639
Client:Dolby Lobs
Config ELT + Support Equiment
Mode:BT 8PSK 2488 MHz
a5 Tested by: 16069 06
285
Peak Limit CdBulU/m)
75
‘e
3 5
5 6
@
<
= Avg Limit (dBul/m)
55
45 5
Q 6
4
& (&
35
25
1 14 18
Frequency C(GHz2
Ranga (GH2) REI/UEH Ref/Attn  Det/Avg Type Sucap Pla  Fowps/Mods Position Range (o) REW/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥oup/Mode Fosition
FCC Part!5C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 8.5 A1 Dec 2616

VERTICAL
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REPORT NO: 12354639-E1V2

FCC ID: 2AP8W-CID1014

DATE: 8/15/2018

IC: 24027- CID1014

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 (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)
2 *2.324 34.18 PKFH 321 -21.6 44.68 - - 74 -29.32 178 180 H
2 *2.324 27.97 VALT 321 -21.6 38.47 54 -15.53 - - 178 180 H
5 *2.324 36.13 PKFH 321 -21.6 46.63 - - 74 -27.37 263 198 v
5 *2.324 29.28 VALT 321 -21.6 39.78 54 -14.22 263 198 \
4 1.998 16.09 VALT 30.9 -21.5 25.49 - 75 168 \
1 1.999 16.88 VALT 30.9 -21.4 26.38 180 306 H
1 2 30.34 PKFH 30.9 -21.4 39.84 180 306 H
4 2 32.42 PKFH 30.9 -21.4 41.92 75 168 v
3 2.636 30.74 PKFH 325 -21.4 41.84 102 145 H
3 2.636 24.25 VALT 325 -21.4 35.35 102 145 H
6 2.636 32.96 PKFH 325 -21.4 44.06 134 107 \
6 2.636 24.66 VALT 325 -21.4 35.76 134 107 "

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

9.2.

Worst Case Below 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

1BQUL Fremant,5m Chomber B 13 Jul 2818 19:46: 46
RF Emissions
Project Number: 12354639
e Client Do lby
Config EUT + Support Equipment
Mode:Worst Cose
ap Tested by: 16869 0G
78 Peok Limit (dBulU/m2
\\\
—
. 5Bk
0 \ Te—
- | L QF Limik (dBul/m
. S —
0 3p | 4 CdBullZm) e —
> = . e
3 —
@
2 — 3
18 - b
s
=1 Bkt
gt 4
B g 12 D %
R ol
-30 T k.
-506
.geB1 A 1 8 34
Frequency (MHz)
Rangs (HHz) REU/UBI! Ref/Attn  Det/Avg Type ts Hups/lode  Fosition Range (1Hz) RE/VELL Ref/Attm  Det/Avg Type Susep Fts 45ups/liode Position
1:.089-.15 1B0C-3cB)/308  91/4 PEAK/Pur Avg(RHS) 48 HAH B-368ckge
2:.15-,49 18:(-3cB)/38  67/8 PEAK/ Pur Avg(RYS) HAKH B-368dege
30.43-1.785 1B(-3cB)/38  87/8 PEAK/ Pur Avg(RYS) HAKH B-36Bdegs
4:1.765-38 1BRC-3cB)/38  67/8 PEAK/ Pur Avg(RYS) HeH B-368cegs
FCC 15.289 Below 3BMHz.TST 38315 24 Oct 2017

Rev 9.5 @1 Dec 2816

HORIZTONAL AND VERTICAL PLOT

NOTE: KDB 414788 OATS and Chamber Correlation Justification
- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.
- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Below 30 MHz Data

Ma Frequency Meter De Loop Chl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
rke (MHz) Reading t Antenn (dB Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
r (dBuv) a ) 300m (dBuVolts) (dBuv/ (dBuv/ (dBuv/ (dBuv/

(dB/m) m) m) m) m)
1 .05367 38.85 Pk 14.4 1.4 -80 -25.35 52.99 -78.34 32.99 -58.34 0-360
5 .06005 41.45 Pk 14.5 1.4 -80 -22.65 52.01 -74.66 32.01 -54.66 - - - - 0-360
6 .30398 42.82 Pk 13.8 15 -80 -21.88 - - - - 37.95 -59.83 17.95 -39.83 0-360
2 .38763 41.68 Pk 13.8 15 -80 -23.02 35.84 -58.86 15.84 -38.86 0-360
Pk - Peak detector
Ma Frequency Meter De Loop Chbl Dist Corrected QP Margin Azimuth
rke (MHz) Reading t Antenn (dB Corr Reading Limit (dB) (Degs)
r (dBuv) a ) (dB) (dBuVolts) (dBuv/

(dB/m) 40Log m)
3 .85518 34.82 Pk 14.1 15 -40 10.42 28.98 -18.56 0-360
7 1.0787 31.78 Pk 143 15 -40 7.58 26.97 -19.39 0-360
4 17.18344 13.62 Pk 145 16 -40 -10.28 295 -39.78 0-360
8 17.45487 20.79 Pk 14.5 1.6 -40 -3.11 29.5 -32.61 0-360

Pk - Peak detector
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

9.3.

Worst Case Below 1 GHz

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

9l:UL Fremont,5m Chamber B 13 Jul 218 17:19:48
Rodioted Emissions — 3 Meters
85 PV‘?JEct Number: 12354639
Client Dolby
Config:EUT * Support Equipment
Mode:lWorst Case
75 Tested by: 166869 06
6|:
55
/_E\ ’_
~
> 4|: T
5 PR LT THBLU D I
[an)
o
3|:
1
ZC% W{h\ny
- le\w M W,
T ST T AT L
otbingh ol
=
36 1868 1800
Frequency (MHz)
Rongs (Hz) REUAVEH Ref/Rttn  Dot/Avg Tupe Sueep Pla  foups/lode FPosition Fonge (1) RE/UBH Ref/Attn  Det/Avg Tupe Sweop Pts  Hups/fods  Position
1:36-208 120k(-68)/1  OT/1B  PEAK/LogPar-Video fnsec(Auto) 4800  HAXH B-6Adegs H | 3:206-1628 120k (-68)/1H 97/18  PERK/LogPar-Video  Jusec(futo) SBB8 AW 8-368degs H
FCC Port1SC 38-18BBMHz . TST 38915 15 Jul 2014 Rev 9.5 Bi Dec 2816

HORIZTONAL

9:UL Fremont,5m Chamber B 13 Jul 2818 17:19:48
Rodioted Emissions - 3 Meters
85 PV‘?JEDt Number: 12354639
Client Dolby
Config:ET * Support Equipment
Mode:lWorst Case
75 Tested by: 16863 06
6|:
55
,_E‘ ’_
~
> 4|: T
5 PR LT THB LU D i
S
EK
2 6 ‘M
[ 5 s
25 it 9 .
I My VIV
,)f i LN ‘ M
5 R I T AT e
EuLA T i
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368 168 1800
Frequency (MHz)
Fangs () REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  fowps/lode Fosition Fangs (1) REW/UBl Ref/Attn  Det/Avg Type Sweop Pts Hups/flods  Position
2:30-200 128k (~6dB)/1M  97/1D PEAK/LogPur—Video  lmsec(Auta) 4080 MAXH B-360ceg: 4:200-1000 Bk(-6d8)/1H  97/18 PERK/LogPur-Vides  3nsecuto) ©0B8  MAXH B-360degs U

FCC Parti15C 38-1888MHz . TST 36815 15 Jul 2814

Rev 9.5 @1 Dec 2816
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

Below 1GHz Data

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 32.2531 34.46 Pk 235 -28.8 29.16 40 -10.84 0-360 100 \
1 138.4031 38.8 Pk 17.1 -27.5 28.4 43.52 -15.12 0-360 200 H
3 358.4206 38.56 Pk 18.7 -25.9 31.36 46.02 -14.66 0-360 100 H
4 377.6231 38.88 Pk 19 -25.9 31.98 46.02 -14.04 0-360 100 H
5 387.2243 33.62 Pk 19.1 -26 26.72 46.02 -19.3 0-360 100 Vv
6 669.461 30.12 Pk 23.9 -25.2 28.82 46.02 -17.2 0-360 300 \

Pk - Peak detector
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REPORT NO: 12354639-E1V2
FCC ID: 2AP8W-CID1014

DATE: 8/15/2018
IC: 24027- CID1014

9.4.

Worst Case 18-26 GHz

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

‘@EUL EMC 13 Jul 2818 268:33:87

RF Emissians
- Order Number: 12354639

El Client:Dolby
Configuretion:EUT + Support Equipment
Mode :Worst Cose

85 Tested by / SN: 16863 0OG

75 Peak Limit CdBul/ml

55

=5 Avg Limit (4BulUs/md

(dBuloltel Horizontal

o5
15
18 26
Freguency (GHz)
Range (6Hz) RE/EN Ref/fin  Det/fvg Tupe Sueep Pls  fpa/tiode  Lahel Range (GHt2) REU/VBH Ref/Aitn  Det/Avg Type Swean Pta #oupetode  Lobel
111626 3B/ BT/ PO /LagPur—ideo | dnsec(uta) BRI HALH Hor zortal
18-26GHz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Dct 2016
WB’:UL EMC 13 Jul 2018  28:33:687
RF Emissions
= Order Number: 12354639
El Client:Delby
Configuration:EUT + Support Equlpment
Mode :Worst Cose
35 Tested by / SN: 16863 0OG
75 Peak Limit CdBul/m)
E:
0
- 65
L
)
= .
Avg Limit CdBul/m]
~ 55
u
s
3
3 5
2 4
o =}
4 ] 3
35 S i
2':
15
18 26
Freqguency (GHz)
Ronge (6Hz) REL/EN Ref/Aiin  Det/fvg Tupe Suecp Pls Hsupsitiode  Label Runge (GHi2) REU/VEH Ref/Aiin  Det/Avg Type Sweap Pts #upofode  Lobel
|6-26GHz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Dot 2016
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

18 - 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.268 37.66 Pk 323 -25 -9.5 35.46 54 -18.54 74 -38.54
2 21.727 37.91 Pk 333 -24.8 -9.5 36.91 54 -17.09 74 -37.09
3 23.949 38.7 Pk 333 -24.3 -9.5 38.2 54 -15.8 74 -35.8
4 19.141 38.05 Pk 32.2 -24.7 -9.5 36.05 54 -17.95 74 -37.95
5 21.873 385 Pk 333 -24.8 -9.5 37.5 54 -16.5 74 -36.5
6 23.116 39.48 Pk 33.6 -25.4 -9.5 38.18 54 -15.82 74 -35.82

Pk - Peak detector
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 fl) a0
" 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 C63.4.

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: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

10.1.1. AC Power Line Norm

LINE 1 RESULTS

12@UL Fremont, CA CE Room 18 Jul 2B18 11:22:03
Conducted RFI Uoltoge
Project No: 12354639
186 Client Name:Dolby Labs
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U/68H=z
92 Test By:GAl2485
78
;‘ 64}
2 [ CFR 47 Fart {5 Class B Avg
4 58
2 /\,\ = 11
3 36 ! 3%%\\ 1 9 E\_
§ SN A A Vals S e N 12
A e DT TNV )
- o ’ TN b PO A A 3\
8
-6
15 1 8 38
Frequency (MHz)
Range (H2) REU/UBU  Ref/fitn Dot/Avg Modk Sucep Pls_ Fops/fode Lobel Range () REUAUBN  Ref/Attn  Det/Avg Made Sucep Pts upsifods  Label
1:.15-38 9(-6dB) /- 8210 Op/Co 1s/2.25z  13.3% VARIT  Line-Ll
FCCIS CE Closs B 15BkHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 May 2815

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 C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 456 26.57 Qp 0 0 10.1 36.67 56.77 -20.1 - -
2 456 22.1 Ca 0 0 10.1 32.2 - - 46.77 -14.57
3 4875 27.78 Qp 0 0 10.1 37.88 56.21 -18.33 - -
4 4875 24.37 Ca 0 0 10.1 34.47 - - 46.21 -11.74
5 .5505 34.1 Qp 0 0 10.1 44.2 56 -11.8 - -
6 .5505 27.97 Ca 0 0 10.1 38.07 - - 46 -7.93
7 4.00875 24.51 Qp 0 1 10.1 34.71 56 -21.29 - -
8 4.0065 16.09 Ca 0 1 10.1 26.29 - - 46 -19.71
9 5.3385 23.97 Qp 0 1 10.1 34.17 60 -25.83 - -
10 5.3475 15.48 Ca 0 1 10.1 25.68 - - 50 -24.32
11 20.4045 30.89 Qp 1 3 10.3 41.59 60 -18.41 - -
12 20.4045 18.02 Ca 1 3 10.3 28.72 - - 50 -21.28

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12354639-E1V2 DATE: 8/15/2018
FCC ID: 2AP8W-CID1014 IC: 24027- CID1014

LINE 2 RESULTS

WZQUL Fremont, CA CE Room 18 Jul 2818 11:22:83
Conducted RFI Uoltage
Project No: 12354639
186 1T e Dolby Labs
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 126U/68Hz
92 Test By:G6A12485
78
N 4T
1
H — FR 47 Fart {5 C B Avg
O 50
>
13
% 36 Dﬁo 107 ,03
1 19
Cﬁo 108 201 ;34
22 20
o 22
o
8
-6
15 1 B 38
Frequency (MHz)
Range (MHz) RBU/VBY Ref/Attn  Det/Avg Mode Sueep Pta  #Sups/Mode  Label Range (MHz) RBUW/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Label
FCCI5 CE Closs B 158kHz-36MHz Stepping.TST 38915 24 Feb 26816 Rev 9.5 26 May 2815
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 C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)
13 456 30.02 Qp 0 0 10.1 40.12 56.77 -16.65 - -
14 456 20.02 Ca 0 0 10.1 30.12 - - 46.77 -16.65
15 4875 28.83 Qp 0 0 10.1 38.93 56.21 -17.28 - -
16 4875 18.13 Ca 0 0 10.1 28.23 - - 46.21 -17.98
17 55725 28.46 Qp 0 0 10.1 38.56 56 -17.44 - -
18 55725 18.45 Ca 0 0 10.1 28.55 - - 46 -17.45
19 2.436 19.38 Qp 0 1 10.1 29.58 56 -26.42 - -
20 2.436 9.43 Ca 0 1 10.1 19.63 - - 46 -26.37
21 5.42175 17.26 Qp 0 1 10.1 27.46 60 -32.54 - -
22 5.42175 5.17 Ca 0 1 10.1 15.37 - - 50 -34.63
23 20.80725 28.11 Qp 1 3 10.4 38.91 60 -21.09 - -
24 20.8095 15.39 Ca 1 3 10.4 26.19 - - 50 -23.81

Qp - Quasi-Peak detector

Ca - CISPR average detection
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